
CROW BUTTE RESOURCES, INC.  

86 Crow Butte Road 

P.O. Box 169 (308) 665-2215 

Crawford, Nebraska 69339-0169 (308) 665-2341 - FAX 

Via Federal Express 

June 28, 2002 

Mr. Martin J. Virgilio 
Director 
Office of Nuclear Material Safety and Safeguards 
c/o Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Subject: Denial, Mine Unit 1 Groundwater Restoration 
Source Materials License SUA-1534 
Docket Number 40-8943 

Dear Mr. Virgilio: 

By letter dated March 29, 2002, the U.S. Nuclear Regulatory Commission (NRC) denied 

approval of groundwater restoration in Mine Unit 1 at the Crow Butte uranium mine. As 

the basis for the denial, the NRC cited what it referred to as evidence of "strongly 

increasing" trends in six parameters during the stabilization monitoring period. The 

denial also required Crow Butte to immediately resume sampling of all baseline 

restoration wells in Mine Unit 1 for the full restoration parameter list. During subsequent 

conversations between the NRC and Crow Butte Resources, Inc. (CBR), NRC granted a 

seventy-five day period for CBR to provide alternative approaches to demonstrate 

restoration. This letter proposes an alternate method that CBR believes will provide NRC 

with adequate assurance that the groundwater quality in Mine Unit 1 is stable, while also 

taking into account the practical considerations that are involved in order to comply with 

NRC's original order.  

This alternative, however, should not be construed as an alternative to CBR's NRC

approved license conditions for restoration of Mine Unit 1, i.e., CBR is not herein 

suggesting or proposing an alternative form of restoration. CBR has already fulfilled 

each of its license conditions for groundwater restoration at Mine Unit 1 and received 

approval from the Nebraska Department of Environmental Quality (NDEQ) on its 

restoration efforts--an approval that NDEQ still stands behind. Nevertheless, in an effort 

to reach a viable compromise, CBR is proposing to provide NRC with additional 

monitoring data to demonstrate that the restoration of Mine Unit 1 is indeed complete and 

that no further monitoring or restoration is required.  
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Background 

CBR completed the stabilization monitoring phase of groundwater restoration in Mine 

Unit 1 in July 1999. The stabilization was completed in accordance with the NRC

approved CBR Groundwater Restoration Plan', which is incorporated by reference in 

Source Materials License SUA-1534, License Condition 10.3. The results of restoration 

and stabilization were submitted to the NDEQ in accordance with CBR's Class III 

Underground Injection Control (UIC) permit. On November 18, 1999, the NDEQ 

approved the restoration of Mine Unit 1. The approval was based on the successful 

attainment of baseline or NDEQ water quality standards for all monitored parameters.  

In January 2000, CBR submitted the Mine Unit 1 Restoration Report to NRC for review 

and approval. Over one year later, NRC responded with a Request for Additional 

Information on June 26, 2001. The request in part referred to what the NRC called 

"strongly increasing" trends in the stabilization data for fourteen parameters. These trends 

were based upon the NRC's analysis of the stabilization monitoring performed between 

February and July 1999. CBR responded in August 2001 and provided additional data 

from representative baseline restoration wells that had been routinely sampled for 

selected parameters following the stabilization period.  

Seven months later, in March 2002, the NRC denied approval of groundwater restoration 

in Mine Unit 1. The denial was based upon the NRC's viewpoint that there were 
"strongly increasing" trends noted in six restoration parameters. Specifically, NRC cited 

concerns with trends for ammonium, iron, radium-226, selenium, total dissolved solids, 

and uranium. CBR was ordered to immediately resume stabilization monitoring of all 

twelve baseline restoration wells for the full restoration parameter list, which consists of 

27 water quality constituents. NRC's order required CBR to continue monitoring until 

four consecutive samples indicated "no strongly increasing trends". Should the results of 

any sample event indicate an exceedance of the license limits for any parameter, CBR 

was further required to immediately resume active restoration of the entire Mine Unit 1.  

As previously discussed in meetings with NRC staff, CBR believes that the restoration of 

Mine Unit 1 successfully met the criteria set forth in SUA-1534 and the licensing basis.  

CBR does not believe that there is any requirement for trend analysis in the licensing 

basis and that NRC is relying on the staff guidance contained in NUREG-15692. In 

CBR's opinion, NUREG-1569 is a draft document for comment that is not incorporated 

SCrow 

Butte Resources, Inc., Groundwater Restoration Plan, Revision 1, November 26, 1996.  

2 U.S. Nuclear Regulatory Commission, Standard Review Plan for In Situ Leach Uranium Extraction 

License Applications - Draft Report for Comment, NUREG-1569, Revision 1, January 2002.
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in CBR's licensing basis. However, CBR understands NRC concerns and is willing to 

provide additional information to allay these concerns.  

With the exception of three baseline restoration wells that have been in constant use as 

perimeter monitor wells, Mine Unit 1 has not been operated since the final stabilization 

sample in July 1999. The physical condition of the remaining nine baseline restoration 

wells and associated utilities is not known. With NDEQ and NRC approval, mechanical 

integrity testing (MIT) was discontinued in Mine Unit 1 wells following NDEQ approval 

of restoration. Much of the pumping equipment and utilities have been removed from 

these wells. This action was taken following NDEQ approval of restoration and after 

allowing a reasonable period for NRC concurrence. In order to comply with the NRC's 

latest order, CBR has conservatively estimated a minimum cost of $20,000. Many factors 

could increase this cost significantly, including the potential costs for repair or 

replacement of wells that fail the MIT.  

Additional Information Related to Trends 

On May 16, 2002, CBR sampled the three Mine Unit 1 baseline restoration wells (PR-8, 

PR- 15 and IJ- 13) that are currently in use as perimeter monitor wells. These wells were 

selected to serve as monitor wells for Mine Units 2 and 3 with the approval of the NDEQ 

based on their representative location within the Mine Unit. The samples were analyzed 

for the six parameters cited in the NRC denial. These results were then compared with the 

data obtained from these wells during the stabilization period in 1999.  

The analytical results from these three wells indicate that, in the three years since the last 

stabilization samples were taken, concentrations do not indicate increasing trends that 

would pose a reasonable likelihood that license limits would be exceeded in the near 

future. The average concentrations for each parameter except iron are stable and well 

below the NDEQ and NRC standard. The iron concentration in one well (IJ-13) increased 

substantially, but CBR believes that this indicates successful restoration of reducing 

conditions in the formation and does not represent a public health and safety concern. A 

review of the analytical results shows that the redox conditions near Wells IJ-13 and PR

8 have become reducing.3 Since the groundwater is now reducing, the concentrations of 

3 This is primarily indicated by the increased iron concentrations at these wells. As groundwater becomes 

more reducing and remains in a pH range of 6 to 9 standard units, the less soluble oxidized Fe '+ is reduced 

to the more soluble Fe 2+ oxidation state. Although at this time the average iron concentration for the three 

wells exceeds the NDEQ standard of 0.3 mg/l, the iron concentrations will decrease during the reduction of 

sulfate and the iron will be precipitated as sulfide minerals. Additionally, the increases in the concentrations 

of these constituents are related to the reduction of the ferric oxyhydroxides. Ferric oxyhydroxides have 

extremely high adsorption capacities and high affinities for heavy metals. During the reduction of the ferric 

oxyhydroxides, any adsorbed metals will be returned to the groundwater, resulting in temporary increasing
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redox sensitive elements such as uranium and selenium will decrease as they are reduced 

to less soluble redox states. The decreased uranium concentration in Well IJ-13 is an 

example of uranium reduction. Also, the radium-226 and ammonium concentrations will 

be moderated by the adsorption to clays within the formation. The perceived increasing 

trends of these six parameters are actually the normal geochemical processes that take 

place when oxidizing conditions in the formation are exchanged for reducing conditions4.  

CBR presented this additional information to NRC staff on June 10, 2002 during the 

annual workshop sponsored by the NRC and the National Mining Association (NMA). At 

that time, NRC staff indicated a desire for still more information and specifically cited 

the monitoring requirements of the March 29, 2002 order as an acceptable approach.  

CBR Proposal 

By your letter dated June 11, 2002, NRC concurred with the 75 day period to allow CBR 

to propose alternative approaches to demonstrate restoration and suggested that the 

guidance contained in NUREG-1569, Section 6.1.3, Criterion (9) should be followed.  

CBR does not believe that this standard is applicable to this situation since Criterion (9) 

states that "(t)he applicant may propose alternatives to restoring an exploited ore zone to 

primary or secondary ground-water standards..." CBR is not proposing an alternative to 

restoration to the primary and secondary standards. In fact, CBR has met all applicable 

requirements contained in the NRC and NDEQ approved restoration plan and has 

received NDEQ approval based on successfully meeting these standards. NRC agreed 

with this conclusion in the Technical Evaluation Report (TER) dated March 6, 2002, 

which states that "(t)he submitted data show that ground-water quality has been restored 

to the baseline concentrations or the secondary restoration standards established by 

license condition 10.3C, SUA- 1534." 

CBR is proposing to provide additional monitoring data to assure NRC that there are no 

significant trends that indicate "...a reasonable likelihood that license limits would be 

exceeded in the near future". This additional monitoring is proposed as an alternative to 

the monitoring that NRC ordered in the denial. CBR does not believe that it is necessary 

to sample all twelve baseline restoration wells for the full suite of 27 restoration 

parameters in order to address NRC concerns regarding trends. CBR proposes to monitor 

the three wells that are currently in operation as monitor wells. In addition, CBR will 

trends for these metals. The release of these metals would also increase the total dissolved solids 

concentration. These concentration increases are temporary, however, and do not represent truly increasing 

trends.  
"James I Drever, The Geochemistry of Natural Waters, Surface and Groundwater Environments, Third 

Edition, 1997.
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identify three more restoration wells with NRC concurrence that will be monitored in 

order to provide statistically valid data. This will provide data from a total of six 

restoration wells, which is significantly more than what is required under the terms of 

SUA-1534. CBR believes that two samples from each well for the six parameters of 

concern will adequately address NRC concerns.  

The basis for proposing use of the three active restoration wells is CBR's belief that these 

wells are representative of groundwater conditions in Mine Unit 1 and that the significant 

costs associated with returning all other restoration wells to operational status are not 

justified. The Mine Unit 1 baseline restoration wells were maintained in operating 

condition for a reasonable period following the submittal of the Restoration Report in 

January 2000. The protracted NRC review, which encompassed a total of 27 months, led 

CBR to discontinue active maintenance in Mine Unit 1 and remove components for 

storage or reuse. The identifiable and potential costs to return these wells to operating 

status in order to obtain the additional samples are significant and, we believe, 

unnecessary.  

CBR wishes to emphasize that it believes the three baseline restoration wells currently in 

service can be used to adequately address NRC concerns. This belief is based on three 

factors: 

1. The locations of the wells are representative of the entire Mine Unit. The three wells 

are distributed evenly throughout the mine unit and are located stratigraphically to be 

representative of hydrogeologic conditions within the ore zone. The attached map of 

Mine Unit 1 shows the locations of all mining wells, of the nine inactive baseline 

restoration wells, and of the three active baseline restoration monitor wells. In 

addition, the map depicts 4-acre circles plotted around each active well. These circles 

represent the current NRC and NDEQ baseline restoration well density requirement of 

one baseline well per 4 acres.  

2. The water quality of the three monitor wells is representative of the Mine Unit before 

active mining and during stabilization. The following table summarizes the Mine Unit 

and monitor well baseline average and the stabilization average for the six parameters 

of concern.
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Parameter Baseline Average Stabilization Average 

Mine Unit 1 Monitor Wells Mine Unit 1 Monitor Wells 

Ammonium 0.37 0.44 0.12 0.14 

Iron <0.044 <0.050 0.089 0.092 

Radium-226 230 307 303 315 

Selenium <0.003 0.001 0.002 0.002 

Total Dissolved 1170 1147 1094 971 
Solids 

Uranium <0.37 0.11 1.73 1.21 

As noted, CBR does not believe there is sufficient basis to require additional monitoring 

for all 27 restoration parameters when only six are in question. The finding contained in 

the TER supports this position when it stated that the "(o)ther constituents appear to have 

reached stability, or exhibit such weakly increasing trends that stability is not a concern." 

If these parameters are not a concern, there is no justification for CBR to incur the 

significant cost associated with contract laboratory analysis. The TER does not provide 

NRC's rationale for ordering CBR to analyze for all restoration parameters.  

CBR wishes to emphasize that the proposal detailed in this letter is not an alternative to 

CBR's NRC-approved license conditions pertaining to groundwater restoration at Mine 

Unit 1. As stated above, CBR performed extensive groundwater restoration activities at 

Mine Unit 1 for a period of over five years and believes that restoration is complete. The 

only issue now remaining appears to be finding an acceptable method to satisfy NRC 

concerns that the quality of the groundwater in question has indeed stabilized.  

By denying CBR's Mine Unit I restoration amendment request and imposing more 

stringent restoration requirements on CBR than those required by the existing NRC 

license conditions, NRC staff have unilaterally modified CBR's license conditions.  

While the NRC certainly has the authority to issue an "immediately effective order" to a 

licensee, such an order must presumably be based on a present or future threat to public 

health and safety. To the best of our knowledge, there has been no evidence presented of 

a present or future threat to public health and safety involving the groundwater from 

CBR's Mine Unit 1.
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We sincerely appreciate this opportunity to find a mutually agreeable solution to this 

dilemma and we believe the additional date we are proposing to submit as outlined above 

will satisfy the NRC staff that constituents in the exempted aquifer do not pose a present 

or future threat to public health and safety. Should you or the staff have any questions 

about this proposal, please contact Mike Griffin at Mike Griffin at (308) 665-2215.  

Assuming our proposal is acceptable, we will follow up with the staff to determine which 

wells to use to provide the additional date.  

Sincerely, 
CROW BUTTE RESOURCES, INC.  

Fletcher Newton 
President 

MLG:fn 
Attachment 

cc: Mr. David Miesbach (w/ attachment) 
Underground Injection Control Program Coordinator 
Nebraska Department of Environmental Quality, 
Lincoln, Nebraska 

Anthony Thompson, Esq. (w/ attachment) 
Thompson and Associates
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