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Brad R. Bingham, Closure Manager 
Homestake Mining Company of California
Grants Reclamation Project 
P.O. Box 98/Highway 605
Grants, NM  87020 

SUBJECT: U.S. NUCLEAR REGULATORY COMMISSION ACCEPTANCE REVIEW AND 
COMMENTS, HOMESTAKE MINING COMPANY OF CALIFORNIA,  
GROUNDWATER CORRECTIVE ACTION PROGRAM AND REQUEST FOR 
AMENDMENT TO LICENSE SUA-1471, DOCKET NO. 04008903, EA-16-114

Dear Mr. Bingham:

On March 28, 2017, the U.S. Nuclear Regulatory Commission (NRC) issued Confirmatory 
Order1 (CO) EA-16-114 to the Homestake Mining Company of California (HMC or the licensee).  
In accordance with Condition 6 of the CO, HMC developed a Groundwater Corrective Action 
Program (GCAP) Report to update license SUA-1471, reflecting the intended groundwater 
corrective action operations and strategies at the Grants Reclamation Project (GRP), Grants, 
New Mexico.

In a letter dated December 18, 2019,2 HMC submitted a license amendment request to the NRC 
as a license tie-down document for groundwater corrective action at the GRP and to replace the 
1989 GCAP and the 1998 update to the GCAP specified in License Condition 35C.  In a letter 
dated February 28, 2020,3 HMC submitted its Environmental Report in support of the previously 
submitted license amendment request.  The NRC staff responded with a request for 
supplemental information (RSI) dated June 18, 2020.4  HMC responded to NRC’s RSI’s in a 
letter dated November 13, 2020,5 and submitted a revised cover letter dated January 12, 2021,6 
requesting NRC accept the November 13, 2020, GCAP as a replacement for the license 
tie-down document for groundwater corrective action activities at the GRP and to replace the 
1989 GCAP and 1998 update to the GCAP specified in License Condition 35C.

1 Agencywide Documents Access and Management System (ADAMS) Accession No. ML17061A455
2 ADAMS Package Accession No. ML19354B960
3 ADAMS Accession No. ML20080M078
4 ADAMS Accession No. ML20142A195
5 ADAMS Accession No. ML20358A151
6 ADAMS Accession No. ML21026A244

April 30, 2021



B. Bingham - 2 -

After receipt of the license amendment request, the NRC staff performed an acceptance review 
of the application to determine if the application contained sufficient technical information to 
conduct a detailed technical review.  The NRC staff has determined that the application does 
not provide sufficient technical information to conduct a detailed review.  The NRC staff is 
providing comments in the Enclosure that were developed during the acceptance review.

In addition to the information provided regarding the GCAP, the November 13, 2020, HMC letter 
also indicated that HMC intends to submit an alternate concentration limit (ACL) application by 
2nd quarter calendar year (CY) 2021.  HMC subsequently requested a pre-submission audit in 
the 2nd quarter CY 2021.  If the ACL application is approved, the NRC staff anticipates that the 
GCAP may change or be eliminated.  

Therefore, if HMC provides an ACL application submission by the 2nd quarter CY 2021, or a 
later reasonable date as agreed to by NRC staff, the NRC staff will suspend its review of the 
revised GCAP.  The NRC staff requests HMC confirm the 2nd quarter CY 2021 submission 
date, or provide an anticipated date for submission of the ACL application if an ACL application 
will not be submitted in the 2nd quarter of CY 2021.

If an ACL application is not submitted, or cannot be approved by the NRC, the GCAP process 
will be required to continue as outlined in 10 CFR Part 40, Appendix A, Criterion 5D, and NRC 
will resume review of the GCAP, including HMC submission of a revised GCAP that addresses 
NRC comments enclosed in this letter.

The suspension of the NRC review of the revised GCAP while an ACL application is under 
review does not confer any amendment to the HMC license, or approval to suspend any 
clean-up activities in the current GCAP.  HMC must continue all activities committed to in the 
current license.  

In accordance with 10 CFR 2.390 of the NRC’s “Agency Rules of Practice and Procedure,” a 
copy of this letter will be available electronically for public inspection in the NRC Public 
Document Room or from the Publicly Available Records component of NRC’s Agencywide 
Documents Access and Management System (ADAMS).  ADAMS is accessible from the NRC 
Web site at http://www.nrc.gov/reading-rm/adams.html.

http://www.nrc.gov/reading-rm/adams.html
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If you have any questions regarding this review, please contact me at (301) 415-7777 or by 
e-mail to Ron.Linton@nrc.gov.  

      Sincerely, 

Ron C. Linton, Project Manager
Uranium Recovery and Materials
  Decommissioning Branch 
Division of Decommissioning, Uranium Recovery
  and Waste Programs
Office of Nuclear Materials Safety
  and Safeguards

 
 
Docket No. 040-08903 
License No. SUA-1471 
 
Enclosure: 
NRC GCAP Comments

cc: Homestake ListServ

Signed by Linton, Ron
 on 04/30/21

mailto:Ron.Linton@nrc.gov
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Enclosure

NRC COMMENTS ON HOMESTAKE MINING COMPANY OF CALIFORNIA
GROUNDWATER CORRECTIVE ACTION PROGRAM

Docket Number: 040-08903
License Number: SUA-1471

INTRODUCTION:

The following NRC comments are intended to provide the Homestake Mining Company 
of California (HMC or the licensee) with the Nuclear Regulatory Commission (NRC) staff 
initial impression on the methods and calculations used in the Groundwater Corrective 
Action Program (GCAP)1 to predict the long-term impacts at the HMC Grants 
Reclamation Project (GRP).  The comments do not represent the NRC staff in-depth 
review of the application nor are they a substitute for a request for additional information 
as the detailed technical review has not been initiated.  The intent is to provide 
comments which may assist the licensee to develop a complete application that may 
minimize NRC comments on the next submittal.  The NRC staff comments focus 
primarily on uranium; the molybdenum models were not reviewed by the NRC staff as 
critically.

Without reviewing any other information contained in the report, the extent of the 
uranium plume in the northern off-site area after 200 years as shown in Figure 6-5 of 
Appendix F is concerning.  If the predicted extent of the plume were accurate, approval 
for discontinuance of a corrective action program let alone an alternate concentration 
limit (ACL) application would be a difficult hurdle.  The current extent of impacts to the 
San Mateo Alluvial Aquifer has uranium concentrations at or near 0.16 mg/L.  The 
model-predicted plume after 200 years has the uranium concentrations in the same 
location at 5 mg/L. The NRC staff is concerned a model simulation to 1,000 years will 
likely predict impacts to the San Andreas-Glorieta (SAG) aquifer. 

The length and expanding nature of HMC’s model-predicted plume is in contrast with the 
characteristics of a typical uranium plume documented in NUREG/CR-6705 (Jove Colon 
et al., 2001).2   NUREG/CR-6705 determined that uranium plumes typically reach steady 
state rapidly and are generally less than 2 kilometers in length.  The atypical behavior of 
the uranium plume as predicted by HMC’s model (non-steady state and length) requires 
a comprehensive evaluation of the input parameters and their assigned values to be 
assured they reflect site conditions. As discussed below, the NRC staff initial impression 
is that the source terms (tailings seepage, dual-domain storage) and isotherm 
parameters appear to be the most risk significant parameters and will therefore be given 
the highest priority for review. 

Comment-1

Document the methodology used for the seepage rates and correct inconsistencies in the 
translations of the seepage to the model inputs for the various simulations. 

1 Agencywide Documents Access and Management System (ADAMS) Package Accession No. ML20358A192 
2 ADAMS Accession No. ML010460162
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Discussion

HMC predicts that the long-term seepage rate from the large tailings pile (LTP) is equivalent to 
0.6 gallons per minute (gpm) and the long-term uranium concentration for the seepage will be 
5.16 mg/L.  The predicted long-term seepage rate and concentration may not be conservative.  
For example, the long-term seepage rate through a 215-acre impoundment is equivalent to 
infiltration of 0.05 inches per year or 0.5 percent of the average annual precipitation.3  Typically, 
the estimated infiltration through an impoundment without a synthetic liner cover would be 
higher than 0.5 percent, on the order of several percentage of the total precipitation.  However, 
many of the reported infiltration rates are for sites in temperate climates rather than semi-arid 
climates as is the case for HMC and the low rate may be attributed to site conditions.  It is 
unclear if HMC’s drain down model (DDM) analysis evaluated the predicted seepage rate by 
comparing long-term percolation data (e.g., lysimeter studies) from sites with similar cover 
systems in areas with similar climates.  The expected infiltration for the GRP should either be 
similar to the observations at other sites and provide for potential long-term degradation or HMC 
should discuss any disparities between observed infiltration for those similar systems with 
HMC’s assumptions.

Predicting infiltration rates and water quality through an impoundment may involve complex 
models.  The NRC staff will accept the values predicted by a licensee provided a reasonable 
assurance can be made on the applicability of the methods used to establish those values.  
NRC staff’s preliminary review suggests the GCAP provides a wealth of information on certain 
aspects of seepage but also contains gaps in the discussion of methods used to calculate the 
present-day seepage rates or the long-term seepage rate. 
 
NRC staff’s understanding of the method is referred to by HMC as the “reformulated mixing 
model” in Appendix I of the GCAP.  Appendix I contains a memorandum or writeup entitled 
Drain Down Model Predictions – Baseline and Contingency, which is dated September 1, 2020.  
The DDM provides results and some rudimentary calculations appearing that the method is 
based on changes in saturated thickness of the tailings pile during corrective actions.  However, 
the exact methodology is not entirely documented.  The September 2020 memorandum relies 
heavily on the methods referenced to an earlier March 26, 2020 Memorandum - Drain Down 
Model Modifications and Predictions (3/26/2020), which apparently has not been submitted to 
NRC.  It should be noted that this earlier memorandum has the same title as the document NRC 
requested be submitted with HMC’s response to NRC’s request for supplemental information 
dated June 18, 2020.4

Finally, the NRC staff notes problems with translation of the data estimated by this method into 
input for the numeric model.  For example, the NRC staff compared the recharge rates 

3 The area of the LTP footprint has been reported between 170 and 234 acres - 170 acres (Section 6 of 
the 2019 Performance report), approximately 200 acres (May 2020 Geochemical Characterization of 
Tailings, alluvial Solids and Groundwater report), 215 acres (June 2020 EPA-approved Final Remedial 
Investigation Report), approximately 234 acres (November 2020 Revised GCAP), or either 222 or 230 
acres in the model (see discussion in these comments).  
4 ADAMS Accession No. ML20142A195
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simulating seepage from the landfill for the numeric model calibration simulation to the 
respective time equivalent results as reported in the DDM (Table 1).  First, the DDM does not 
report values for the years 2001 through 2011 and no documentation exists on the source of 
this information.  Conversely, the equivalent recharge rates for years 2012 through 2017 in the 
model input are equal to the seepage values as listed in the DDM (within rounding error).  
Second, the area in the model calibration simulation representing the LTP is 10.15x106 ft3 (233 
acres;1913 model cells) whereas the area simulating the LTP in the predictive simulations is 
9.69x106 ft3 (222 acres;1,826 model cells).  A properly calibrated model would have similar 
areas in both the calibration and predictive simulations.

Basis

10 CFR Part 40 Appendix A Criterion 5D states “[t]he Commission will determine when the 
licensee may terminate corrective action measures based on data from the ground-water 
monitoring program and other information that provide reasonable assurance that the ground-
water protection standard will not be exceeded.”  

Comment-2

Provide more detailed evaluation of the long-term seepage quality from the LTP.

Discussion

HMC estimates the long-term seepage uranium concentration from the recently measured 
tailings pore-water concentration.  Under normal conditions, this is a reasonable method; 
however, the site conditions warrant additional characterization.  The historical corrective action 
program included dewatering pore water in the tailings.  The intent was to reduce (1) the volume 
of water in the tailings that may have facilitated historical seepage through the tailings impacting 
the alluvium and (2) the concentrations in the pore water thus removing the amount of soluble 
uranium that could be mobilized in the future.  The dewatering program evolved over time.  
Importantly, HMC elected to inject groundwater into the tailings to facilitate “flushing” of uranium 
from the tailings.  An effect from revising this program was that not all water injected into the 
tailings for flushing was pumped from the tailings. Consequently, the saturated thickness of the 
tailings increased as well as the seepage rate to the alluvial groundwater, which defeats one of 
the initial intents of the program.  

The injection and retention of fluids may have resulted in an “apparent” lowering of 
concentrations by dilution rather than a reduction in the soluble fraction of the tailings as noted 
by the U.S. Army Corp of Engineers (ACOE) (2010).5  The GCAP provides a wealth of 
information on the geochemistry of the tailings to refute the ACOE suggestion of the potential 
rebounding of pore-water concentrations after cessation of the flushing program.  The NRC staff 
is not commenting on this information as an adequate technical review is not possible under the 
acceptance review parameters.  However, the NRC staff will comment on the assumption that 

5 Focused Review of Specific Remediation Issues: An Addendum to the remediation System Evaluation 
for the Homestake Mining Company (Grants) Superfund Site, New Mexico Final Report, prepared by the 
U.S. Army Corps of Engineers for the U.S. Environmental Protection Agency Region 6, December 23, 
2010, 98 pp.
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the pore-water concentrations are equivalent to the seepage concentrations.  In brief, if the 
water captured by the “toe drains” is a portion of the seepage, would the toe drain 
concentrations, which are roughly twice the pore-water concentrations, not be more indicative of 
the seepage concentration?

HMC has demonstrated through the monitoring program that a portion of the seepage is 
captured by the “toe drains” collection system surrounding the LTP.  The exact methods of how 
and why are not discussed in detail in the GCAP.  The GCAP states that the tailings are 
underlain by a perched zone, which is located generally 10 feet below the base of the tailings 
and is not naturally saturated.  The GCAP also states that alluvial material in the perched 
[aquifer] contains higher fractions of soluble uranium and the uranium “is not expected to be 
strongly retained by clays under site conditions.”  This statement may be true for the coarser 
alluvium but may not be true for the underlying confining unit upon which the perched aquifer 
lies.  For example, the GCAP states “…  the leachable concentrations of COCs [contaminants 
of concern] are generally higher from samples below the LTP sands (WME-7) compared to 
samples below the LTP slimes (WME-8). This is consistent with lower clay contents and soluble 
COC concentrations observed in the LTP sands indicating a potentially higher degree of COC 
migration into the alluvium below the sands.”  

The extent of the fine-grained underlying confining unit is not discussed in the GCAP.  Based on 
the D’Appolonia 1980 Stability Assessment of the uranium tailings pond, the fine-grained 
material may be part of the impoundment design or naturally occurring.6  The 1980 report 
further provides a conceptual flow regime for the tailings in which flow occurs both vertically and 
horizontally through the “interface layer”.  Similar to back diffusion in the alluvium, uranium 
adsorbed to the confining unit underlying the perched zone will contribute to the concentrations 
within the perched zone as well as fluids infiltrating through the unit to the underlying alluvial 
aquifer. 

Based on the historical data, the rate of collection of fluids from the toe drains correlates with 
the pore-water elevations.  It is reasonable to assume that fluid collected from the toe drains is 
indeed representative of the seepage as it migrates from the impoundment.  The higher 
concentrations at the toe drains may be due to a longer residence time for the pore solution 
than at the locations of the pore-water measurements, less impact from the flushing or 
represent the seepage concentration as it further migrates to the alluvial aquifer.  The latter 
scenario is perhaps the more conservative assumption and should be evaluated.

Basis

10 CFR Part 40 Appendix A Criterion 5D states “[t]he Commission will determine when the 
licensee may terminate corrective action measures based on data from the ground-water 
monitoring program and other information that provide reasonable assurance that the ground-
water protection standard will not be exceeded.”  

6 Engineer’s Report: Stability Assessment of the Uranium Mill Tailings Pond, United Nuclear-Homestake 
Partners, Grants, New Mexico, prepared by D’Appolonia Consulting Engineers, Inc, for UN-HP, 
November 1980, 59 pp ADAMS Accession No. ML20212B474.
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Comment-3

Provide and evaluate the effectiveness of the control of radiological hazards at the GRP for 
1,000 years.

Discussion

10 CFR 40 Appendix A Criterion 6 states, part:
In disposing of waste byproduct material, licensees shall place an earthen cover 
(or approved alternative) over tailings or wastes at the end of milling operations 
and shall close the waste disposal area in accordance with a design which 
provides reasonable assurance of control of radiological hazards to (i) be 
effective for 1,000 years, to the extent reasonably achievable, and, in any case, 
for at least 200 years,…”

In the GCAP, HMC conducted modeling and evaluation on the effectiveness of the control of 
radiological hazards out to 200 years in the future.  However, the NRC staff will need 
information on radiological hazards out to 1,000 years in the future.

Basis

10 CFR 40 Appendix A Criterion 6.

Comment-4

Provide additional details on the method used to establish initial concentrations for the 
predictive simulations.  The discussion should include rationale for assigning a high 
value for the initial concentrations at the start of the simulation (end of 2001), which was 
after 15 years of corrective actions if the concentrations in the immobile domain 
decreased during the recent 15 years of corrective actions.  

Discussion

The GCAP states that for areas where a dual-domain groundwater regime is not defined, the 
model is assigned values for an effective porosity of 0.20 and bulk density 2.12 grams per cubic 
centimeter (g/cm3).  For areas where the dual-domain was defined, the effective porosity for the 
mobile domain was assigned a value of 0.18 and that for the immobile domain porosity was 
assigned a value of 0.1275.  The mass transfer rate between immobile and mobile domains was 
set to 2.94x10-5 days-1.  The immobile domain was assigned the same Freundlich isotherm as 
the mobile domain. 

The initial concentrations for the immobile domain in the calibration simulation was set within 
the 10 milligram per liter (mg/L) isopleth (mobile domain) by professional judgment.  This 
method was based on the assumption that a significant mass had diffused into the immobile 
phase during the historical conditions.  The initial concentrations outside of the 10 mg/L isopleth 
was set equal to the mobile domain concentration. 
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For the predictive simulations, the GCAP states: 

Initial immobile concentrations for the area of dual-domain transport were 
developed by obtaining the ratio of simulated immobile to mobile domain 
concentrations in each model node at the end of the 2017 model calibration 
period and multiplying each node’s predictive initial mobile domain concentration 
by the mobile/immobile concentration ratio. 

Rationale for modifying output from the calibration simulation for input to the predictive 
simulations was not provided.  Furthermore, though professional judgment will ultimately 
have to be used in establishing the initial concentrations for the immobile domain, the 
NRC staff is concerned about a bias that may result from assigning initial concentrations 
for each simulation without adequate technical bases.

For example, the NRC staff compared the distributions of initial concentrations for two 
predictive simulations (Figure 1) with the distributions of output for the calibration 
simulation (Figure 2).  The distributions are not equivalent nor proportional as suggested 
by the licensee’s writeup.  Unfortunately, the above comparison did not evaluate the 
data on a cell-by-cell basis and a more detailed analysis of the change is needed.  The 
NRC staff preliminarily reviewed the spatial distributions of initial concentrations with the 
final output for the calibration simulation shown in Figure 2.  

A review of Figure 3 through Figure 7 shows:
 Figure 3:  (1) The distribution of immobile domain initial higher concentrations 

does not correlate with the mobile domain initial higher concentrations. (2) During 
the 15-year calibration simulation, the distribution of initial higher concentrations 
for both domains was “smoothed” and the values generally decreased.   

 Figure 5:  (1) The distribution of immobile domain initial lower concentrations 
does correlate with the mobile domain initial lower concentrations. (2) During the 
15-year calibration simulation, the distribution of initial lower concentrations for 
both domains was “smoothed” and the values generally decreased.   

 Figure 5 and Figure 6:   The uranium concentration isopleths for the immobile 
domain indicate elevated concentrations (132 mg/L) at localized areas and a 
general decrease of approximately 20 mg/L at the end of the 15-year calibration 
simulation.  

 Figure 7:  The uranium concentration isopleths for the mobile domain contrast 
with the reported 2017 concentrations.  The isopleths are consistent with those 
shown on Appendix F Figure 5-32 except isopleths greater than 10 mg/L are not 
displayed in the report’s figures.  The elevated concentrations are significantly 
higher than those reported in 2017.  (Note, several wells did report higher values 
in 2017 which were apparently not included in the contouring.  Those wells were 
eliminated in the subsequent reports.)        

Basis

10 CFR Part 40 Appendix A Criterion 5D states “[t]he Commission will determine when the 
licensee may terminate corrective action measures based on data from the ground-water 
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monitoring program and other information that provide reasonable assurance that the ground-
water protection standard will not be exceeded.”  

Comment-5

Because of the numerous assumptions incorporated in establishing both sources, 
provide an evaluation of simulations to document the impacts (i.e., impacts due to 
seepage alone, impacts due to back diffusion at low levels, impacts due to back diffusion 
at high levels, etc.). 

Discussion

The GCAP states that 50 years of active corrective actions do not restore the 
groundwater quality to background.  However, no simulation was performed to predict 
the length of time needed for the corrective actions to restore the groundwater quality to 
background.  

HMC did perform a 150-year simulation to test the impact of back diffusion from the 
immobile domain on future concentrations in the mobile domain.  The stated purpose 
and /or rationale for this simulation was:

(1) “[t]his scenario is conservative in that it underestimates the time and cost to 
approach full aquifer restoration, thereby making the cost benefit assessment of 
this alternative, to be presented in another submittal, appear more time and cost 
effective than it is likely to be.”   

(2) “[t]his result [of back diffusion from the immobile domain] indicates that the 
hazardous constituent mass already in the groundwater system is as much or 
more of a source to long-term plume migration than seepage from the LTP.”

This simulation does provide some interesting results but the GCAP should be revised to 
clarify that this simulation was artificial.  Unlike the 18- or 36-year corrective action 
simulations in which the post natural attenuation period was included in the simulation, a 
new simulation was performed after the 50-year corrective action simulation for which 
the initial uranium concentrations mobile domain were adjusted outside of the model.  
Such a distinction is not readily discerned from the titles or annotations on Figures 6-75 
through 6-89 in Appendix F.  The figures should be properly annotated clearly stating the 
assumptions used.   

Basis

10 CFR 40.9(a) states [i]nformation provided to the Commission … shall be complete and 
accurate in all material respects.”

Comment-6

Provide an evaluation of the mixing model output to ensure the mixing model is 
consistent with site conditions.
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Discussion

Low-Permeability Zone Source Term
For the detailed technical review, the NRC staff will likely need additional 
characterization of the source term in the immobile zones.  As HMC has discussed in 
the GCAP, back diffusion from the low-permeability zones is as much or more of a 
source to long-term plume migration than seepage from the LTP.  To reduce the 
uncertainty in this source term, soil samples could be collected from the alluvial aquifer 
and the mass of contaminants could be quantified in the low-permeability zones.

Freundlich Isotherm Parameters 
The isotherm used in the model is based on a geochemical mixing model.  The NRC 
staff reviewed the mixing model by including all elements in the output.  The levels of 
several elements were not consistent with the observed data and calls into question the 
validity of the mixing model.  For example, the endpoint solutions used by the licensee 
for the mixing model are (1) tailings-impacted groundwater and (2) native groundwater.  
The pH for the endpoints was 7.4 and 8.47.  However, the pH for all the mixtures was 
between 6.8 and 6.9, significantly below the two endpoints.  Furthermore, the pE for all 
mixtures was 15.0, values which is higher than expected.  

Basis

10 CFR Part 40 Appendix A Criterion 5D states “[t]he Commission will determine when the 
licensee may terminate corrective action measures based on data from the ground-water 
monitoring program and other information that provide reasonable assurance that the ground-
water protection standard will not be exceeded.”  10 CFR 40.9(a) states [i]nformation provided 
to the Commission … shall be complete and accurate in all material respects.”

Comment -7

The number of general head boundaries (GHB) in the model differs for various stress 
periods and/or simulations.  Provide a rationale for changing the number of GHB. 

Discussion

General head boundaries are used as model-perimeter boundary conditions.  As a 
general rule, the number of boundary conditions should remain constant for all stress 
periods in the predictive and calibration simulations; however, the number of GHB in the 
various simulations and individual stress periods are not constant.  For example, for the 
200-year natural attenuation predictive simulations, the number of GHB varied from 
1,880 to 1,836 for the 80 stress periods.  

Basis

10 CFR Part 40 Appendix A Criterion 5D states “[t]he Commission will determine when the 
licensee may terminate corrective action measures based on data from the ground-water 
monitoring program and other information that provide reasonable assurance that the ground-
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water protection standard will not be exceeded.”  10 CFR 40.9(a) states [i]nformation provided 
to the Commission … shall be complete and accurate in all material respects.”

Comment 8

Provide an evaluation of the potential future impacts to the SAG aquifer and municipal 
well(s) screened in the aquifer if the model is to be used to support an ACL application.

Discussion

The objective of the model is to access the recent, current and potential future changes 
to the groundwater regime.  The GCAP states the model will be used to support a 
Feasibility Study, revised GCAP, and an ACL application.  This version of the model, 
which the NRC staff recognizes was intended to support revisions to the GCAP, includes 
the SAG aquifer as the lowermost layer but no attempt was made to evaluate impacts to 
that aquifer.  

An ACL application needs to evaluate potential impacts to points of exposure.  The 
closest potential point of exposure may be a Town of Milan municipal well in the SAG 
aquifer if not the SAG aquifer itself.  However, the model domain for the SAG aquifer 
does not extend to some of the municipal wells.

Basis

10 CFR Part 40 Appendix A Criterion 5B(6) states “[l]icensees must provide the basis for any 
proposed limits including consideration of practicable corrective actions, that limits are as low as 
reasonably achievable, and information on the factors the Commission must consider.”  The 
factors to be considered include: “(iv) The proximity and withdrawal rates of ground water users; 
… (v) The current and future uses of ground water in the area; … (vii) The potential for health 
risks caused by human exposure to waste constituents; … (ix) The persistence and 
permanence of the potential adverse effects.”
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Table 1. Comparison of the Numeric Model Input Recharge Rates for the Calibration 
Simulation with the Calculated DDM Seepage Rates

Numeric Model Calibration Simulation DDM Calculated 
Stress Period Recharge Rate Seepage Rate

Number Duration End Date Individual Cell Cumulative  
 (Days)  (ft3/day) (gpm) (gpm)
1  12/31/2001 0.000766 40.5  
2 365 12/31/2002 0.001185 62.7  
3 365 12/31/2003 0.002865 151.5  
4 366 12/31/2004 0.003811 201.5  
5 365 12/31/2005 0.003538 187.1  
6 365 12/31/2006 0.002688 142.1  
7 365 12/31/2007 0.002688 142.1  
8 366 12/31/2008 0.002618 138.4  
9 365 12/31/2009 0.003487 184.4  

10 365 12/31/2010 0.003378 178.6  
11 365 12/31/2011 0.002836 150.0  
12 366 12/31/2012 0.002635 139.3 139.0
13 181 6/30/2013 0.00292 154.4 154.0
14 184 12/31/2013 0.00292 154.4 154.0
15 181 6/30/2014 0.003792 200.5 200.0
16 184 12/31/2014 0.003792 200.5 200.0
17 181 6/30/2015 0.002844 150.4 150.0
18 184 12/31/2015 0.002159 114.2 113.9
19 182 6/30/2016 0.001653 87.4 87.2
20 184 12/31/2016 0.001287 68.1 67.9
21 365 12/31/2017 0.000909 48.1 47.95

Notes:
Duration is simulation period of time for the listed stress period in days
Cumulative recharge rate is the combined infiltration for all cells simulating seepage 
from the LTP.  For the calibration simulation, the area included 1913 cells with a total
 area of 10.15x106 ft3.
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Figure 1. Initial Uranium Concentrations for Two Predictive Simulations (200-year Natural 
Attenuation and the 50-year Active Collection Predictive Simulations)
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Note: The database for the immobile phases 
included negative numbers (not dual domain area).  
The data values were purged but the cells were 
counted to maintain the comparison.

Figure 2. Uranium Concentrations for the Calibration Simulation Final Timestep
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Figure 3. Spatial Distribution of the Higher Concentrations (greater than approximately 10 
mg/L) for the initial concentrations and at the end of the calibration simulation
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Figure 4. Spatial Distribution of the Lower Concentrations (less than approximately 10 
mg/L) for the initial concentrations and at the end of the calibration simulation
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Figure 5. Immobile Domain Uranium Concentration Isopleth Map for the initial 
concentrations 

Figure 6. Immobile Domain Uranium Concentration Isopleth Map at the end of the 
calibration simulation 
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Figure 7. Mobile Domain Uranium Concentration Isopleth Map at the end of the 
calibration simulation


