
Lawrence J Corte 

Western Nuclear, Inc. 
2801 Youngfield Street, Suite 340 

Golden, Colorado 80401 
(303) 274-1767 

President & General Manager 

October 25, 2016 

United States Nuclear Regulatory Commission 
Attn: Mr. Dominick Orlando, Senior Project Manager 
Materials Decommissioning Branch 
Division of Decommissioning, Uranium Recovery, 

and Waste Programs 
Office of Nuclear Material Safety and Safeguards 
11545 Rockville Pike 
Rockville, MD 

RE: License Amendment Request for Western Nuclear Inc., Split Rock Mill Site, 
Source Material License SUA-56. 

Dear Mr. Orlando: 

Western Nuclear, Inc. ("WNI"), holder of United States Nuclear Regulatory Commission 
("NRC") License No. SUA-56 for the former Split Rock conventional uranium milling site 
("Site"), hereby submits this license amendment application to revise its current alternate 
concentration limit ("ACL") for nitrate and to amend its proposed long-term surveillance 
boundary ("L TSB ") extending it to include additional properties controlled by WNI. WNI 
believes that the amendment of the nitrate ACL, previously approved in 2006, and extension of 
the proposed L TSB boundary is fully compliant with Section 83 of the Atomic Energy Act of 
1954's, as amended by the Uranium Mill Tailings Radiation Control Act of 1978 ("UMTRCA") 
(hereinafter the "AEA") requirements for long-term surveillance and monitoring ("L TSM") of 
two hundred (200) years and, to the maximum extent practicable, one thousand (1,000) years. 
As a result, WNI believes that approval of this license amendment should result in the 
completion of all licensing actions necessary to proceed to final site closure and license 
termination with eventual transfer of all properties, including the newly proposed properties, as 
well as all property interests acquired by WNI for lands within the newly proposed LTSB, to the 
United States Department of Energy ("DOE") for LTSM. 

Property Status 

The proposed license amendment includes a request to add additional properties within 
the newly proposed LTSB. As has been stated in several past WNI submissions to NRC Staff, 
including those that resulted in the Commission's approval of its attempts to acquire durable, 
legally enforceable institutional controls on other properties within the L TSB, Section 83 of the 
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AEA allows the Commission to take into account the land ownership status of properties to be 
transferred to DOE for the safe management and containment of 1 le.(2) byproduct material if 
the site was licensed prior to the enactment of UMTRCA (i.e. , the creation of the AEA material 
known as 1 le.(2) byproduct material). As part of its technical analysis, WNI identified the 
requisite properties necessary to comply with UMTRCA's site closure requirements and 
evaluated the land ownership status of each additional property to determine whether additional 
acquisitions of either fee simple title or durable and legally enforceable institutional controls on 
such properties would be required. Based on the technical analysis discussed below, WNI has 
determined that all additional properties necessary to support the technical conclusions discussed 
herein and the newly proposed LTSB are currently under control of WNI and that there are no 
impediments to transfer of fee title to DOE for LTSM. The attached Table generally summarizes 
the additional land parcels within the new proposed L TSB and the type of control for each 
parcel. The description of the land parcels within the L TSB proposed in 2006 have been 
submitted to NRC previously. Note that the institutional controls on all lands within the new 
proposed L TSB are enforceable and durable and preclude access to groundwater for any use, 
including use of groundwater for human or livestock consumption or agricultural uses. 

As a result, it is not necessary for NRC Staff or the Commission to evaluate the land 
ownership status of any of these additional properties as they can be immediately transferred in 
fee simple to DOE for L TSM. Further, per the Commission's 2006 determination that WNI had 
exercised a proper good faith effort to acquire adequate interests in properties within the L TSB 
and the fact that WNI currently possesses unencumbered fee title or durable institutional controls 
to the additional properties sought to be added within the final L TSB, WNI asserts that NRC 
Staff does not need to conduct any additional legal or technical analysis with respect to the 
addition of these properties. 

Nitrate in Groundwater Analysis 

WNI is in receipt of your letter dated may 2, 2016, in which NRC Staff addressed 
groundwater quality issues for nitrate in the Southwest Valley area of the Split Rock Site. In 
response to items discussed in the publically noticed teleconference with NRC on August 11, 
2016 and a subsequent project manager phone call on September 8, 2016, WNI herein submits 
the attached technical memorandum and requests revision of the Alternate Concentration Limit 
("ACL") for nitrate at the Southwest Valley Point of Compliance ("POC") well WN-21. As a 
component of this amendment request, WNI includes a proposed long-term surveillance 
boundary ("L TSB ") that will ensure statutory requirements for protection of public health, safety 
and the environment are met. 

The attached technical memorandum, developed by WNI's contractor AquiferTek, 
presents conservative analytical modeling of nitrate transport in groundwater. The objective of 
this memorandum is to support decision making regarding a) revision of the existing ACL for 
nitrate in the Southwest Valley to address compliance with 10 CFR Party 40, Appendix A 
Criterion 5B(l), b) revision to the proposed LTSB, and c) to provide sufficient conservatism in 
the boundary location as to encompass future fate and transport of all other hazardous 
constituents in the Southwest Valley groundwater. 

The attached technical memorandum also uses an analytical solution to the advection
dispersion equation in the free and public domain ATRANS software by S.S. Papadopulos & 
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Associates, Inc. to conservatively assess the groundwater transport of nitrate in the Southwest 
Valley area of the Split Rock Site. Using representative aquifer parameters and highly 
conservative source and flow path assumptions, the model predicts that nitrate in groundwater 
does not reach the Sweetwater River at concentrations exceeding the protective level of 10 mg/L 
in 1,000 years. Conservative source term assumptions included 1) constant long-term source 
concentration, even though POC well data indicate that nitrate concentrations continue to 
decline; 2) long-term source concentrations higher than ever observed at any of the Southwest 
Valley monitoring wells at or beyond the POC; and 3) conservative transport with no 
contaminant retardation or degradation, even though some de-nitrification of the groundwater 
plume over the next 1,000 years is likely. All software documentation and an executable version 
of the software are included with the technical memorandum. 

Because the analytical modeling presented in the attached technical memorandum is 
highly conservative and does not rely on any constituent-specific mobility characteristics (e.g., 
retardation or decay), the results can be scaled to conservatively assess other hazardous 
constituents in the Southwest Valley groundwater. The modeling identifies that the predicted 
concentration of nitrate that reaches the L TSB in 1,000 years as 1. 7 mg/L. The ratio of this 
predicted nitrate concentration to the conservative source term concentration (500 mg/L) is 
294: 1. This ratio does not account for any contaminant retardation, decay, or degradation in 
transport or any dilution within the river at the point of exposure ("POE"), though substantial 
dilution, or assimilative capacity, by the river is available to decrease long-term POE 
concentrations. 

Applying the highly conservative assumption that all other hazardous constituents are also 
conservative in transport, the modeling results can be scaled for any hazard constituent by the 
same ratios. For example, the maximum concentration of manganese (Mn) ever recorded in 
either the POC well (WN-21) or the observation wells SW AB-2 and SW AB-1/IR is 11.1 mg/L. 
Applying the ratio of294:1 to the 11 .1 mg/L (SWAB-2) maximum source concentration results 
in a predicted Mn groundwater concentration at the LTSB in 1,000 years of 0.03 8 mg/L, which is 
five times lower than the protective value of 0.2 mg/L (Wyoming Class II water quality standard) 
and below the background groundwater quality concentration for the Split Rock Formation of 
0.53 mg/L (Table F-5-15, Appendix F to 1999 Ground Water Protection Plan). 

The attached Table presents a summary of the six hazardous constituents identified in License 
Condition 74 for the Southwest Valley (nitrate, uranium, ammonia, manganese, molybdenum, 
radoium-226+228,) and the non-hazardous constituent sulfate. The table summarizes the 
maximum groundwater concentrations ever observed in the POC well (WN-21) and in 
monitoring wells SW AB-1 / lR and SWAB-2, the protective limit for each hazardous constituent 
that was the basis for the ACL granted in 2006 via License Amendment 99, and the predicted 
groundwater concentration at the LTSB in 1,000 years based on the ratio of 294:1 for 
conservative constituent transport. This table demonstrates that the maximum observed 
Southwest Valley groundwater concentration at or beyond the POC for the all hazardous 
constituents and the non-hazardous constituent sulfate will be well below protective 
concentrations at the POE for the period of compliance. 

It addition, it should be noted the 1999 GWPP identified that the hazardous constituents 
uranium and manganese are not conservative solutes in site groundwater transport. These site
specific data and conservative analyses support the assertion that groundwater concentrations for 
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all hazardous constituents at or beyond the POC have a reasonable assurance of not exceeding 
the protective concentration at the proposed L TSB for the statutory period of compliance. Based 
on these data and analyses, WNI herein proposes to revise the ACL for nitrate in POC well WNI-
21 from 70.7 mg/L to 500 mg/L. The proposed amended language for license condition 74 is as 
follows: 

Condition 74. The licensee shall implement a compliance monitoring program containing the 
following: 

A. (no change) 
B. (no change) 
C. (no change to Northwest Valley conditions) 

Comply with the following alternate concentration limits in the southwest valley at point 
of compliance Well 21. 

ammonia = 0.84 mg/L, manganese = 35 mg/L, molybdenum = 0.22 mg/L, nitrate = 500 
mg/L, radium-226 and-228 = 19.9 pCi/L, and natural uranium = 3.4 mg/L. 

As part of this proposal, WNI includes a revision to the proposed L TSB as illustrated in 
the attached figure. This proposed L TSB, which designates the Sweetwater River in the northeast 
portion of the site as a portion of the POE, provides the requisite reasonable assurance that 
nitrate, or any other hazardous constituent, will not exceed protective levels at or beyond the 
POE for the statutory compliance period of 1,000 years, to the extent reasonably achievable, and, 
in any case, for at least 200 years as per 10 CFR 40 Appendix A, Criterion 6(1 )(i). 

As discussed above, this larger L TSB encompasses additional lands from those included 
in the 2006 proposed L TSB provided in support of the approved ACLs, the vast majority of 
which WNI owns all the surface and subsurface estates. The small portion of lands within this 
expanded L TSB for which WNI does not own the surface and subsurface estates, are either 
Federally owned lands essentially identical to the other Federally owned lands within the LTSB 
proposed in 2006 or have effective and .durable administrative land use restrictions previously 
acquired by WNI that are identical to those already reviewed and approved by NRC. Therefore, 
the controls on access to and use of groundwater to control potential future human and livestock 
or wildlife exposures via the drinking water pathway within this expanded L TSB are identical to 
those already reviewed by NRC under WNI's previous submittals. WNI will provide all 
appropriate documentation regarding these additional lands, their title, legal description, and all 
legally enforceable land use restrictions and controls. 

Future Actions 

Based on the foregoing, WNI believes that approval of this license amendment will 
effectively bring the site preparation process for site closure and license termination to a close. 
All previously licensed site milling facilities, including the tailings impoundment and other 
associated impoundments have been fully reclaimed in accordance with NRC requirements. All 
property requirements have been deemed acceptable by the Commission and/or NRC Staff in 
multiple approvals and the addition of the aforementioned properties to the L TSB does not pose 
any additional legal or procedural issues that would require more extensive analysis. Further, the 
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newly proposed technical analysis with respect to nitrate demonstrates that the newly proposed 
LTSB satisfies NRC's statutory mission, as implemented through its 10 CFR Part 40, Appendix 
A Criteria, of adequately protecting public health and safety. 

Given these circumstances, WNI believes that the license termination process has been 
substantially prolonged such that expeditious action to engage DOE and the United States Army 
Corps of Engineers (ACOE) in substantive discussions while this license amendment is being 
evaluated is warranted. There are several issues that require immediate negotiation and 
resolution with these agencies including, but not limited to, a long-term monitoring program 
which may or may not be necessary based on the newly conducted technical analysis, costing for 
any such monitoring or maintenance above and beyond the current Criterion 10 mandatory 
payment of $250,000 in 1978 dollars (now after adjustment approximately $952,200 given an 
annual inflation rate of approximately 3.58% over this period) if necessary, and preparation of 
appropriate title work for eventual land transfer to DOE through ACOE. WNI asserts that now is 
the time to proceed with these actions not only because the proposed license amendment should 
allow for conclusion of the site preparation process, but also because DOE already has prepared 
two (2) draft L TSPs over the past several years and amendments to such proposals can be 
completed with minimal effort to resolve a previously identified regulatory issue with the 
aforementioned nitrate ACL and to adjust the proposed program to reflect addition of the new 
properties within the LTSB, calculate the appropriate Criterion 10 contribution amount, and to 
determine what, if any, future monitoring program is required. Conducting these discussions 
during the course of review of this license amendment will help mitigate past inefficiencies in 
the license termination process. Since two draft LTSPs already have been submitted and 
substantial work has been done on the title work for the properties encompassed within the 
previously proposed L TSB, immediate engagement with DOE and ACOE will help speed the 
process considerably. 

WNI believes this conservative analysis using site-specific data supports the requested 
license amendment and addresses NRC's other concerns regarding compliance with 10 CFR 40 
Appendix A, Criterion 5B(l) and regarding the appropriateness of the L TSB given ongoing 
groundwater monitoring data in the Southwest Valley. WNI also plans to submit a copy of this 
license amendment request to DOE for its concurrent review to assist in the process of 
commencing negotiations over the future actions identified above. WNI appreciates NRC Staffs 
efforts in this matter and is looking forward to completing this license amendment so that final 
site closure and license termination may be achieved as soon as practicable, as well as 
commencing discussions with DOE and ACOE. Please feel free to contact me if you have any 
questions regarding this submittal. 

Sine&/' 
~ 

#_~~ence J. Corte 
President & General Manager 
Western Nuclear, Inc. 
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Attachments: 

Table: Predicted Concentrations at Long Term Surveillance Boundary from Southwest Valley 
Groundwater Flow and Constituent Transport 

Table: Summary of New Land Parcels within the Proposed LTSB and Types of Parcel 
Institutional Control 

Figure: Proposed Revision to Long Term Surveillance Boundary 

AquiferTek September 2016 Technical Memorandum on nitrate groundwater transport, with 
compact disc containing fully executable electronic model files 

Cc: Christopher Pugsley (Thompson & Pugsley) 
Harley S. Shaver 
Lou Miller (Worthington-Miller Environmental Inc.) 
Toby Wright (Wright Environmental Services Inc.) 
File 



Summary of New Land Parcels within the Proposed LTSB and Types of Parcel Institutional Control 

asection, 11. Section Type of Control 
Section 4, W1h. to River WNI ownership of surface and subsurface estate 
Section 5, S1h. to River WNI ownership of surface and subsurface estate 
Section 6, SE114 of SE114 BLM ownership of surface and subsurface estate 
Section 7, SE 114 WNI ownership of surface and subsurface estate 
Section 7, SE 1h. ofNW114; on the diagonal Claytor restrictive covenant on entire subsurface estate below 7 ft. 
Section 7, N1h. ofNE114 BLM ownership of surface and subsurface estate 
Section 8, all except NW 114 of NW 114 WNI ownership of surface and subsurface estate 
Section 8, NW 114 of NW 114 BLM ownership of surface and subsurface estate 
Section 9, W1h. WNI ownership of surface and subsurface estate 

a Description of parcel locations are approximate and intended only as a general description and are not intended for exact legal definition. 

Split Rock Site 
SUA-56 

Amendment Request 
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Predicted Concentrations at Long Term Surveillance Boundary from Southwest Valley Groundwater Flow 
and Constituent Transport 

Max. 
Measured Max. Max. 1Estimated 

in Measured Measured GWConc. at 2Factor 3Split Rock 
WN-21 in in LTSB with Protective of Formation Basis for Protective 
(POC) SWAB-2 SWAB-1/1R 294:1 Value Safety Background Units Value 

Nitrate {N03+N02-N) 35.6 343 153 1.17 10 9 3.99 mg/L MCLG 

Uranium {Unat) 1.618 3.033 3.517 0.012 0.03 3 0.1264 mg/L MCL 

Ammonia (NH3-N free) 0.5933 0.2159 0.0069 0.0020 0.7 347 0.7 mg/L 
Upper Split Rock 

Fm. Background 

Manganese {Mn) 10.21 11.1 0.18 0.038 0.2 5 0.53 mg/L WDEQ Class II 

Molybdenum (Mo) <0.1 <0.1 <0.1 <0.0003 0.004 >13 0.100 mg/L 
EPA Health 

Assessment Level 

Radium-226+228 4.7 10.6 1.6 0.036 5 139 5.30 pCi/L M CL 

Sulfate {S04) 1,053 2,630 1,940 8.9 250 28 133 mg/L MCLG 

1 Using maximum concentration ever measured from POC, SWAB-2 and SWAB-1/lR 

2 Factor of Safety= Estimated GW Concentration at LTSB -o- Protective Value (does not account for potential constituent dilution in river) 
3 Table F-5-15 Background Upper Prediction Limit s for Split Rock Formation Groundwater, Appendix F to 1999 Ground Water Protection Plan (WNI, 
1999) 

Split Rock Site 
SUA-56 

Amendment Request 
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SCALE IN FEET 

0 

LEGEND 

c=J TOWN PROPERTY 

c=J PRIVATE PROPERTY 

2500 

c=J WESTERN NUCLEAR, INC. PROPERTY 

c=J STATE PROPERTY 

c=J COUNTY PROPERTY 

c=J FEDERAL PROPERTY 

i::::::::::J MclNTOSH RESTRICTIVE COVENANTS 

- PETERSON RESTRICllVE COVENANTS 

c=J CLAYTOR RESTRICTIVE COVENANTS 

- 2003 LONG-TERM CARE BOUNDARY 

• • PROPOSED ADDITIONAL BUFFER ZONE 
BOUNDARY (NEW L TSB) 

• MONITORING WELL LOCATIONS 

.... SURFACE WATER SAMPLE LOCATIONS 

Proposed Long Term 
Surveillance Boundary 

Amendment Request 
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