
CROW BUTTE RESOURCES, INC. .  

86 Crow Butte Road 
P.O. Box 169 (308) 665-2215 
Crawford, Nebraska 69339-0169 (308) 665-2341 - FAX 

January 2, 2001 

Mr. Philip Ting, Chief 
Fuel Cycle Licensing Branch, FCSS 
c/o Document Control Desk 
U.S. Nuclear Regulatory Commission 
Washington, DC 20555 

Re: Docket No. 40-8943 
License No. SUA- 1534 
Annual Report of Changes, Tests or Experiments 

Dear Mr. Ting: 

Crow Butte Resources, Inc. (CBR) is providing the annual report that summarizes the 
changes, tests or experiments made under License Condition 9.4 of SUA-1534. This 
report is made in accordance with the reporting requirements contained in License 
Condition 12.7.  

CBR's source material license was renewed on March 4, 1998. The renewed license 
contained Performance Based License Conditions (PBLC). In a PBLC, CBR is allowed to 
make changes or conduct tests and experiments under certain conditions. These changes, 
test and experiments must be reviewed and approved by the CBR Safety and 
Environmental Review Panel (SERP). During 2000, the CBR SERP approved six 
changes. Two other SERP meetings were held to review spill trends and responses during 
1999 and the first part of 2000.  

The following materials are attached to provide the required summary information and 
documentation required by License Condition 12.7.  

"* SERP Evaluation Index, which summarizes each SERP Action and tracks any 
modifications to an approved action because of subsequent SERP actions.  

" A copy of the text of each approved SERP Evaluation. These evaluations describe the 
change or test approved and the safety and environmental evaluation performed by 
the SERP. Supporting documentation is maintained on site for NRC review.
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"* Highlighted versions of page changes made to the License Renewal Application 
(LRA) because of the SERP actions taken in 2000. These highlighted page changes 
use a strikethrough to denote deleted text and an underline to indicate new text.  

"* Page replacement versions of page changes for insertion in the updated NRC copy of 
the LRA. These pages have a revision date in the footer.  

If you have any questions or require further information, please do not hesitate to contact 
me at (308) 665-2215.  

Sincerely, 
CROW BUTTE RESOURCES, INC.

and Regulatory Affairs

Enclosures: As Stated

cc: U.S. Nuclear Regulatory Commission 
Mr. Mike Layton - ADDRESSEE ONLY 
Fuel Cycle Licensing Branch 
Mail Stop T-8A33 
Washington, DC 20555
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CROW BUTTE RESOURCES, INC.

Safety and Environmental Review Panel 

2000 Evaluation Index

SERP 
Evaluation Date Action Taken Modifications 

Number 

SERP 00-01 February 22, Review of 1999 spill events None 2000 p 

SERP 00-02 April 14, 2000 Approval of organizational change None 

SERP 00-03 July 14,2000 Approval of operation of Wellhouse 26 None 

SERP 00-04 July 14, 2000 Approval of oxygen injection test None 

SERF 00-05 July 14, 2000 Approval of change to the LRA-specified frequency 
October 11, for beta radiation surveys and determinations None 

SERP 00-06 2000 Approval of operation of Wellhouse 29 None 

October 13, Approval of changes to LRA concerning type of 
SERP 00-07 2000 dosimetry used to monitor personnel and None 

environmental exposures 

SERP 00-08 October 17, Review of 2000 spill events to date None 2000

019
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CROW BUTTE RESOURCES, INC.

Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-01 

Spill Review Meeting 

February 22, 2000 

The Cro* Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review spills at the Crow Butte Uranium Project.  

The SERP appointed for this evaluation consisted 'f the ifollowing members:

Name Title

Steve Magnuson 
Chuck Miller 
Mike Griffin 

Rhonda Grantham 
Jim Stokey 

Jay Douthit

Vice President, Manager of Operations 
Plant Manager 
Manager of Environmental and 

Regulatory Affairs 
Corporate RSO 
Senior Engineer 

Lead Wellfield Operator

Area of Expertise

Management 
Operations 
Regulatory Affairs/ 

Radiation Safety 
Radiation Safety 
Wellfield 

Construction 
Wellfield Operations

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for this 
evaluation.  

PURPOSE OF SERP EVALUATION 

The primary purpose of the CBR SERP is to review and approve changes, tests or 
experiments in accordance with NRC Source Materials License SUA-1534. CBR has 
determined that it would be beneficial to have the SERP review spills of radioactive 
materials and process chemicals at the Crow Butte project on a periodic basis. The SERP 
performs an analysis of causes of spills and reviews potential changes to equipment or 
procedures that may reduce the likelihood of future spills.  

SERP 99-01 reviewed spill reports for the period of January 1 to May 31, 1999. The 
purpose of SERP 00-01 is to review all spills reported during 1999. During the year, there 
were 46 spills involving mining solutions. In addition, there were three spills involving
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SERP #00-01 

process chemicals and one spill involving eluted ion exchange resin that left the main 
plant building. None of the spills were reportable to the Nebraska Department of 
Environmental Quality (NDEQ) or the Nuclear Regulatory Commission (NRC) under 
applicable regulations or CBR's licenses and permits.  

1999 SPILL CAUSE SUMMARY 

The SERP reviewed the attached Spill Cause Summary for 1999 and the charts that depict 
the causes of spills as a function of the total number and volume of spills. The causes of 
spills in 1999 listed in order of frequency was wear or failure of piping components at the 
wellhead, stuck or leaking pressure relief valves, human error, bleed valves open, 
material failure, and Standard Operating Procedure (SOP) violations.  

Piping Component Wear or Failure 18 Spills 

The piping component failures'principally involved the 2-inch brass nipples and PVC 
unions at the wellhead. Failures were also noted with leaking penetrations ("bungs") on 
the wellheads from the old. design bung fitting that was used until Wellhouse 22. The 2
inch brass nipple and the bung penetration design has been discontinued in favor of the 
new design where the 1¼ or 2 inch brass nipple is threaded completely though the 
bulkhead. However, many of the old design wellheads remain in service. The PVC union 
failures are apparently due to piping connection points with lateral stress at the union, 
which causes a circumferential failure of the union nut.  

• Stuck/leaking pressure relief valve 14 Spills 

Pressure relief valves are installed on wells that use oxygen stingers. These relief valves 
were installed to prevent abnormally high pressures in these wells that had caused 
wellhead failures in the past. Fourteen pressure relief valves stuck during 1999. In four 
cases, the stuck pressure relief valves were due to foreign material (plastic or metal 
shavings from construction) that prevented the valve from reseating. The other leaks in 
these relief valves were apparently due to valves that had failed to reseat after lifting. The 
valves are generally removed and replaced. On wells where relief valves are lifting 
frequently, the 100-psi relief is replaced with a 125-psi valve.  

* Human Error 9 Spills 

Human error accounted for nine spills during the year. Included were two cases of a bleed 
valve apparently left open at the wellhead by a wellfield operator and one instance each of 
a missing spline or O-rings in wellhead components, damage to a two-inch line with a 
backhoe, overflow of the water truck during filling and a well startup without proper 
connections. This last spill caused by human error was the largest spill of 1999, resulting

2
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SERP #00-01 

in the release of almost 141,000 gallons compared to the annual total of nearly 165,000 
gallons.  

Two spills of hydrogen peroxide occurred during 1999 that were a result of human error 
and a design flaw in the fill line. Both spills were the result of overflow of the hydrogen 
peroxide day tank in the plant caused by siphoning from a full bulk tank. The day tank is 
located immediately adjacent to the north doors of the plant building. The hydrogen 
peroxide left the plant building at the edge of the plant building by flowing under the 
wall. A vacuum breaker was installed in the fill line from the bulk tank to the day tank 
that has apparently been successful in preventing these siphons.  

Bleed valve open/leaking 7 Spills 

Seven instances of a partially open bleed valve resulted in spills. These ¼ inch ball valves 
are at the end of the pressure relief piping and are used to vent gases from the annular 
space in the well to restore flow. On ifour occasions, it was believed that the spill was.: 
caused when the old design wellhead covers blew off in high winds, striking the valve 
handle. In the other three spills, the cause of the bleed valve being partially open was 

ý unclear.  

* Materials Failures 3 Spills 

The spills in this category involved the failure of materials that did not appear to be 
related to wear or fatigue. One spill involved new valves that had been installed at the end 
of a new pipeline. These valves leaked under pressure. Another spill involved a 
completion cap that apparently had the spline groove cut too deep by the manufacturer, 
causing failure of the wellhead.  

* SOP Violations 2 Spills 

The spills in this category involved the failure of employees to follow established CBR 
SOPs. The first spill involved approximately 7 cubic feet of eluted ion exchange resin that 
was spilled from a mobile tank adjacent to the main plant. The SOP violation was a result 
of the removal of contaminated material from the restricted area without the appropriate 
survey as required in SOP #C-14.  

The second spill involved starting a well that was not connected during swabbing 
activities. The well was not properly locked out or tagged out as required in SOP #S-03.  
In addition, the wellfield operator did not visually check the well before or after starting 
the well as required in SOP #P-01. This procedural requirement was clarified in the SOP 
after the large spill noted under Human Errors above.

3
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SERP #00-01 

1999 SPILL DISCOVERY METHOD SUMMARY 

The SERP reviewed the attached Spill Cause Summary and the charts that depict the 
method of discovery as a function of the total number and volume of spills. The method 
of discovery of spills in 1999 listed in order of importance was routine wellfield 
inspections, other methods, and alarms.  

0 Routine Inspection 26 Spills 

At least 26 spills were discovered during routine inspections in 1999. Other spills may 
have been discovered because of inspections, but this was not noted in the spill report.  
CBR performed an inspection of all wells in May 1999 and instituted a monthly 
inspection schedule 'as an action taken by SERP 99-01. The monthly inspection is 
performed on all operating wells and has generally resulted in the discovery of minor 
leaks-that were developing but had not reached aflow rate that was detectable by the 
alarm system or other methods.  

• Other 15 Spills 

15 spills were discovered by other methods, which included personnel present at the time 
of the spill (e.g., tank overflows) or personnel noting a spill in the course of other routine 
duties not specifically involved in conducting inspections.  

Alarms 9 Spills 

Nine spills were discovered as a result of responding to alarms received in ControlView.  
These alarms were actuated by stuck pressure relief valves or component failures that 
resulted in a well flow rate that was outside the operational limits set for the well.  

SPILL ANALYSIS 

Wellhead Spills 

The SERP noted that virtually all solution spills in 1999 (41 of 46) occurred at the 
wellhead and involved injection wells. Only three production wells were involved in 
spills during 1999. The spills came from a variety of components used on the wellhead 
completion cap. The SERP determined that the current design and the pressure ratings of 
all wellhead components must be reviewed to determine whether any potential 
improvements could be made to reduce the number of failures. Specific components that 
will be reviewed include the use of Schedule 40 PVC unions to connect the underground 
piping to the wellhead piping. Due to settling and seasonal changes, this connection can 
become misaligned, resulting in stress at the union.

4
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SERP #00-01 

Another component that will be reviewed is the pressure relief ("pop-off") valve. These 
valves are installed to control pressures at the wellhead for wells that have oxygen 
stingers. The design pressure of the pop-off valves will be compared with the pressure 
ratings of the wellhead components. Another ISL uranium mine has found in testing that 
the pop-off valves may not reset until the pressure has dropped 25 to 50% below the 
pressure setting. The conclusions of a report concerning these findings were reviewed by 
the SERP. CBR will investigate whether the design pressure rating of the pop-off valves 
should be adjusted to address this concern. Component design pressures will be reviewed 
from the manifold in the wellhouse to the wellhead.  

The underlying cause of the elevated pressures at the injection wells is the buildup of 
pressure from oxygen addition. The vent and pressure relief system is needed to relieve 
this pressure as a safety consideration. The SERP discussed the potential installation of a 
bypass or weep hole to equalize the annulus and injection line pressures. CBR will 
investigate this potential change to reduce the need for vents and pressure relief valves.  

Process Chemical Spills 

The two hydrogen peroxide spills involved overflows of the day tank that resulted in a 
minor amount of diluted hydrogen peroxide leaving the building during cleanup. The 
vacuum breaker that was, installed in the fill line has apparently been successful in 
addressing the cause of these spills. In addition, the building wall has been sealed at the 
floor in this area to prevent process chemicals from inadvertently leaving the building.  
Note that the chemical mix area is outside the curbed area that provides containment for 
the main process system. CBR is currently installing curbing near the hydrogen peroxide 
day tank that will direct any spilled chemicals to the building sump, directing it away 
from the solid waste storage area and chemical sump that may contain incompatible 
materials.  

The SERP discussed the status of improvements to the hydrochloric acid storage tank.  
The recommendation was made and discussed that the sight glass be replaced with a level 
monitoring system mounted at the top of the tank. The sight glass was identified as a 
component that could be subject to a failure that would result in draining the tank 
contents into the containment. Replacement of piping at the lower tank penetration for the 
transfer pump was also discussed as a potential preventative maintenance item due to age 
and weathering of the PVC piping. Potential methods and materials for providing double 
containment for this line were discussed. A leak in this area would not be easily isolated 
since the manual shutoff valve is at the tank. However, the containment capacity is 
adequate to contain the tank contents in case of a leak at the tank that could not be 
isolated.

5
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SERP #00-01 

Trunk Line Failure 

The causes of the trunkline failure in Mine Unit 2 were discussed. CBR believes that an 
overpressure situation and improper thrust blocking of the trunkline at the tees and 
elbows caused the failure. The trunk line was constructed of gasketed PVC. A large 
section was replaced with welded HDPE, which is the current material of construction for 
all underground lines. The new line was pressure tested at available operating pressure 
before the trench was backfilled in accordance with CBR SOP's.  

The potential for another high-pressure event in this area was discussed. One potential 
that was identified was backpressure from the reverse osmosis system. Since this area is 
in restoration, the potential exists for a high backpressure condition that could exceed the 
test pressure of the new trunkline. A pressure relief valve will be installed that will, bypass 
the RO system at a pressure that is compatible with the test pressure attained during 
testing of the new trunkline.  

Wellfield Inspections 

The success of monthly inspections conducted since SERP 99-01 at discovering minor 
spills was discussed. Each inspection has generally resulted in the discovery of several 
small leaks. The SERP determined that the current frequency (i.e., monthly) is appropriate 
based upon the number of leaks identified.  

Spill Reporting 

The SERP discussed consistent spill reporting under NRC requirements. During the last 
NRC inspection in September, NRC questioned CBR's determinations regarding the 
reportability of several spills under the source materials license. Due to the vague 
wording in the guidance letter received from NRC after the license was renewed, NRC is 
conducting an internal review of the issue. NRC will provide guidance to CBR to meet 
the intention of the spill reporting requirements in the license.  

Spill reporting requirements are also contained in 10 CFR §40.60. The SERP reviewed 
the trunk line spill for reportability under these requirements. The requirements include 
restricting access for greater than 24 hours to the area, release of a quantity greater than 
five times the lowest Annual Limit on Intake (ALl) from 10 CFR 20, and access 
restrictions for a reason other than to allow isotopes with a short half-life to decay. The 
applicable ALIs for CBR are I piCi of natural uranium, "D" Class and 0.6 pCi of Radium 
226. Based upon these ALIs, the applicable reporting level would be 5 .LCi of natural 
uranium and 3 jiCi of Radium 226.  

The trunkline spill resulted in the release of an estimated 0.1 jiCi of natural uranium and 
13.3 jtCi of Radium 226, which exceeds the reporting value for Radium-226. However,

6
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the reporting requirement of restricting access for additional radiological controls for 
more than 24 hours was not met. CBR issued an RWP for removal of the old trunk line 
due to concerns over the internal contamination levels when it was removed from the 
area. However, this RWP was required for a short period of approximately 2 hours.  
Therefore, the access restriction provisions of 10 CFR §40.60 were not met.  

Spill Procedure Revision 

It was noted that the SOP for spill response (C-19, Radioactive Materials Spills) does not 
address spill cleanup. For most spills of process solutions at Crow Butte, the hazards 
could be adequately controlled through an SOP.. Special instances, such as spill of 
yellowcake, would require an RWP. The SERP determined that radioactive material 
cleanup instructions should be prepared. These may be included in SOP C-19 or in a new 
SOP. Since surface reclamation of Mine Unit 1 is scheduled for this year, the procedure 
may be written to address any removal of residual radioactive material in the wellfield.  

Approved this 2 2 nd day of February 2000.  

Steve Magnuson\ Vi e President, Manager of Operations 
SERP Chairman 

"6huck Miller, Plant Manager 

MikeSE f Man ger of Environmental and Regulatory Affairs 

Rhonda Grantham, Corporate Radiation Safety Officer
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Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-02 

Organizational Change Evaluation 

April 14,2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met in accordance with USNRC Source Materials License SUA-1534 to review a 
proposed change to the corporate organization. License Condition 9.12 requires that "any 
corporate organization changes affecting the assignments or reporting responsibilities of 
the radiation safety staff as described in Section 5 of the approved license application 
shall conform to Regulatory Guide 8.31".  

The SERP appointed for this evaluation consisted of the following members:

Title

Stephen Collings 
Steve Magnuson 
Mike Griffin 

Rhonda Grantham

Senior Vice President - Operations 
Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Corporate RSO

Area nf Pvn,-rt~e,

Management 
Operations 
Regulatory Affairs/ 

Radiation Safety 
Radiation Safety

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for this 
evaluation.  

PURPOSE OF SERP EVALUATION 

The purpose of the SERP evaluation was to review a proposed organizational change 
affecting the reporting responsibilities of the radiation safety staff. Specifically, the 
Manager of Environmental and Regulatory Affairs currently reports to the President of 
CBR as shown in the current organizational chart included as Figure 5.1-1 from the 
approved application (revised page dated April 6, 1999 attached).

Name Ar•a nf l•Yn•-i•



C Butte Resources, Inc.  
SUA-1 534 License Renewal Application

Figure 5.1-1: Crow Butte Resources Organizational Chart

Vice President 
Manager of Operations

Manager of 
Environmental and 
Regulatory Affairs

Revision: April 6,1999 5-2
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Due to ownership changes in CBR, the new position of Senior Vice President 
Operations has been created. The previous President of CBR now fills this new position, 
reporting to the new President. CBR proposes to implement the new organization shown 
in the revised Figure 5.1-1 (copy attached). The Manager of Environmental and 
Regulatory Affairs will report to the Senior Vice President - Operations of CBR. No other 
changes to the radiation safety staff organization are proposed.  

SOP C-2, Safety and Environmental Review Panel was followed in completing this 
evaluation.  

Current NRC License Requirements 

As previously noted, License Condition 9.12 allows CBR to make organization changes, 
but requires that changes to the corporate organization affecting the radiation safety staff 
conform to Regulatory Guide 8.31. Section 2.1, states that "generally, the RSO should 
report directly to the resident manager on matters of radiation safety." CBR believes that 
the intention of this recommendation is to provide organizational independence for the 
radiation safety staff. CBR believes that the radiation safety staff will continue to have 
organizational independence from production-related responsibilities. Section 2.1 
recommends that the RSO have the authority and responsibility to "suspend, postpone or 
modify" work activities that are unsafe or may be a potential violation of regulations.  
Under the proposed organization, the CRSO will retain this authority and responsibility.  

Impact on Regulations 

There are no regulatory requirements impacted by the proposed change.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether the proposed change caused substantive 
safety or environmental impacts. Organization of the radiation safety staff is not discussed 
in the EA and the SERP concluded that the proposed change is consistent with the NRC's 
conclusions in the EA.  

Financial Surety 

The proposed change will have no effect on the level of financial surety maintained by 
CBR.
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Degradation of Essential Safety or Environmental Commitment 

The CBR SERP believes that the proposed reorganization of the radiation safety staff will 
cause no degradation of CBR's commitment to worker safety and protection of the 
environment.  

Conclusion 

It was the conclusion of the SERP that the proposed change is allowed by License SUA
1534 and should be approved. The revised pages of the license application (pages 5-1 
through 5-3 and 5-7) required in accordance with License Conditions 11.7 and 12.7 were 
reviewed and approved and are attached to this evaluation.  

Approved this 14 th day of April 2000: 

Stephen Collings, Senior Vice Presdent - Operations 
SERP Chairman 

Steve Magnuson, VAe P1 esident, Manager of Operations 
SERP Chairman 

MikG " rn,r-N ager of Environmental and Regulatory Affairs

5
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Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-03 

Wellhouse 26 Approval 

July 14, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review and approve operation of Wellhouse 26 at the Crow Butte Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name

Steve Magnuson 
Mike Griffin 

Jim Stokey 
Rhonda Grantham

Title Area of Exnertike

Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Senior Engineer 
Corporate RSO

Management 
Regulatory Affairs/ 
Radiation Safety 
Operations 
Radiation Safety

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for 
this evaluation.  

Purpose of SERP Evaluation 

The purpose of this evaluation by the CBR SERP was to review and approve Wellhouse 
26 for operation. The SERP evaluation was conducted in accordance with CBR Standard 
Operating Procedure (SOP) C-2, Safety and Environmental Review Panel. The SERP 
reviewed the Wellhouse startup checklists and supporting documentation and evaluated 
this information as compared with the requirements of the licensing basis, including the 
following documents: 

"* Title 10, Code of Federal Regulations; 
"• Source Materials License SUA-1534, Amendment No. 6 dated April 5, 2000; 
"• Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. December 1995; 
"° Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998;

1
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Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 
USNRC February 1998.  

License Condition 9.4 allows CBR to make changes that are not presented in the 
approved application if such changes: 

* Do not conflict with any requirement specifically stated in the license or impair 
CBR's ability to meet all applicable NRC regulations; 

* Do not degrade essential safety or environmental commitments in the application or 
reclamation plan; and 

e Are consistent with the conclusions of action analyzed and selected in the 
Environmental Assessment (EA).  

Title 10 Code of Federal Regulations 

The proposed change will have no impact on CBR's ability to meet all applicable NRC 
regulations.  

Source Materials License SUA-1534 Requirements 

Amendment 6 to SUA-1534 dated April 5, 2000 was reviewed for specific requirements 
related to approval and operation of a wellhouse.  

Mine Unit 6 was previously approved by the CBR SERP (see SERP 98-01). Therefore, 
no review of monitor well location or installation or baseline sampling and Upper Control 
Limit determination is required for Wellhouse 26.  

License Condition 10.2: This License Condition requires that CBR construct all 
wells in accordance with the methods contained in the Section 3.1.2 of the approved 
License Renewal Application (LRA). License Condition 10.2 also requires that CBR 
perform mechanical integrity tests (MIT) for all injection and production wells.  

The well construction methods in use for Wellhouse 26 are the same as those described in 
the LRA. All MIT data sheets were contained in the Notice of Intent to Operate submitted 
to the NDEQ for Wellhouse 26 and were reviewed by the SERP. The records indicate that 
the MITs performed in Wellhouse 26 met the requirements.  

License Condition 9.3: This License Condition requires that CBR conduct 
operations in accordance with the representations contained in the LRA. Section 3.1.3 of 
the LRA discusses construction materials, instrumentation, and monitoring requirements.  
Section 3.3 also discusses instrumentation, including wellhouse injection and production

2
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instrumentation and wet building alarms for wellhouses. Section 7.2.3 of the LRA 
requires that leak tests be performed on all wellfield piping before placing the system into 
production operations.  

The SERP reviewed the Well House Start-up Checklist for Wellhouse 26. This checklist 
was developed by the Wellfield Construction staff to document completion of all required 
actions before initiating operations in a wellhouse. Some of these actions are required by 
regulatory and licensing requirements, while some were developed over the course of 
mining experience at Crow Butte. The Senior Engineer reviewed these items and stated 
that all had been completed and the appropriate controls were in place.  

A copy of the Well House Start-Up Checklist is attached to this SERP Evaluation.  
Supporting documentation in the form of pressure tests and ground continuity checks are 
also attached.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether the proposed change could cause 
substantive safety or environmental impacts.  

Well construction and testing as described in the EA has been completed for the wells 
associated with Wellhouse 26.  

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the 
completion of pressure testing for piping systems associated with Wellhouse 26 and 
found that they meet the intent of the EA.  

Financial Surety 

The proposed change is covered in the NRC-approved financial surety maintained by 
CBR.  

Safety Evaluation Report 

The Safety Evaluation Report (SER) principally provides the basis for worker safety at 
Crow Butte and does not specifically address the issues related to approval of Wellhouse 
26.  

Deeradation of Essential Safety or Environmental Commitment 

SUA-1534 allows CBR to make changes as long as they do not degrade the essential 
safety or environmental commitments made in the application. The SERP determined that

3
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safety commitments made in the LRA and discussed in the EA have been met and that 
startup of Wellhouse 26 in Mine Unit 6 will not degrade the safety and environmental 
commitments.  

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves startup 
and operation of Wellhouse 26 in Mine Unit 6.  

Approved this 14th day of July 2000.

Steve Magnuson, Vice President, Manager of Operations 
SERP Chairman

Mike (a'riffim, anag r of Environn 
SERP Secret

aental and Regulatory Affairs

J, key, -Senior Eng

Rkonda Grantham, Corporate Radiation Safety Officer
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Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-04 

Oxygen Injection Test 

July 14, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review a proposed test involving the wellfield oxygen delivery system at the Crow 
Butte Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name Title

Steve Magnuson 
Mike Griffin 

Jim Stokey 
Rhonda Grantham

Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Senior Engineer 
Corporate RSO

A r� (�f Pynt�rh.�p

Management 
Regulatory Affairs/ 
Radiation Safety 
Operations 
Radiation Safety

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for 
this evaluation.  

Purpose of SERP Evaluation 

The purpose of this evaluation by the CBR SERP was to review a proposed test involving 
the wellfield oxygen delivery system. The test is designed to determine whether 
increasing the flow velocity in the individual injection lines will improve oxygen delivery 
to the mining formation. The test will involve placing smaller diameter lines to selected 
injection wells. These temporary lines will be placed on the ground surface for injectors 
associated with a selected production well (tentatively, P-1788-25). The headgrade from 
this well will then be monitored for a period to determine whether flow velocity improves 
oxygen delivery to the formation. A duplicate test may also be performed at another 
wellhouse (tentatively, Wellhouse 22). A memo from Steve Magnuson to Chuck Miller 
and Jim Stokey (copy attached) describes the details of the tests.  

The SERP evaluation was conducted in accordance with CBR Standard Operating 
Procedure (SOP) C-2, Safety and Environmental Review Panel. The SERP reviewed the
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proposed experiment and supporting documentation and evaluated this information as 
compared with the requirements of the licensing basis, including the following 
documents: 

" Title 10, Code of Federal Regulations; 
"* Source Materials License SUA-1 534, Amendment No. 6 dated April 5, 2000; 
"* Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. December 1995; 
"• Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998; 
"* Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998.  

License Condition 9.4 allows CBR to make changes that are not presented in the 
approved application if such changes: 

a Do not conflict with any requirement specifically stated in the license or impair 
CBR's ability to meet all applicable NRC regulations; 

* Do not degrade essential safety or environmental commitments in the application or 
reclamation plan; and 

* Are consistent with the conclusions of action analyzed and selected in the 
Environmental Assessment (EA).  

Title 10 Code of Federal Re2ulations 

The proposed change will have no impact on CBR's ability to meet all applicable NRC 
regulations.  

Source Materials License SUA-1534 Requirements 

Amendment 6 to SUA-1534 dated April 5, 2000 was reviewed for specific requirements 
related to the proposed test.  

License Condition 10.2: This License Condition requires that CBR construct all 
wells in accordance with the methods contained in the Section 3.1.2 of the approved 
License Renewal Application (LRA). The well construction methods in use for 
Wellhouse 25 are the same as those described in the LRA. The test will involve 
installation of a choker orifice at the bottom of the oxygen stinger pipe in the well. The 
LRA does not discuss the construction requirements for stinger pipes since these details 
do not affect the well integrity or environmental protection.
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License Condition 9.3: This License Condition requires that CBR conduct 
operations in accordance with the, representations contained in the LRA. Section 3.1.3 of 
the LRA discusses construction requirements and states that all pipelines will be leak 
tested and buried before production operations. Section 7.2.3 of the LRA also requires 
that leak tests be performed on all wellfield piping before placing the system into 
production operations.  

CBR proposes to install small diameter (i.e., 1-inch) butt-welded HDPE lines on the 
ground surface to each of the injectors associated with the chosen producer. These lines 
will be pressure tested before use. The lines will not be buried because the installation is 
considered temporary and burial would involve the potential disturbance of the existing 2
inch HDPE lines and the electrical service for these wells. Burial of the process lines is 
accomplished to protect the lines from freeze damage. Burial also protects the lines from 
physical damage during production activities due to wellfield traffic, mowing, etc. Burial 
of lines does not provide protection from leaks due to other causes. .  

Freeze damage will not be a concern during the timefrarne of the test (i.e., late summer).  
To protect the lines from physical damage, they will be covered in areas where traffic is 
likely and marked where they are not covered. In addition, the wellfield operations, 
maintenance and construction crews will be briefed on the purpose and location of the 
exposed lines. Protection of surface waters from potential leaks will not be compromised 
since the berm system associated with Wellhouse 25 (and potentially, Wellhouse 22) will 
continue to effectively protect surface water in these areas. At the completion of the test, 
the exposed lines will be disconnected and removed from the system. Any permanent 
system design changes because of this test will comply with the commitment to bury all 
process lines.  

The CBR LRA addresses the reasons for burial of process lines. Section 5.7.1.2 discusses 
actions to protect from surface releases and notes that the only exposed lines are at the 
"...process plant, the wellheads, at temporary transfer lines and in the control house in 
each wellfield." Since the lines for the test are essentially temporary transfer lines, the 
LRA addresses the safety implications of leaving them exposed.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether the proposed change could cause 
substantive safety or environmental impacts.  

Well construction and testing as described in the EA has been completed for the wells 
associated with the test. Section 3.3.1 discusses leak testing and burial of the wellfield 
piping. Leak testing will be performed before placing the temporary piping in service.  
Freeze protection will not be required. Physical protection of the exposed piping will be
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provided as noted in the previous section. The protective berms installed to protect 
surface water features will continue to be adequate in the case of a piping failure.  
Therefore, approval of the test will not involve a substantive safety or environmental 
impact.  

Financial Surety 

The proposed test has no affect on the NRC-approved financial surety maintained by 
CBR.  

Safelt Evaluation Report 

The Safety Evaluation Report (SER) principally provides the basis for worker safety at 
Crow Butte and does not specifically address the issues related to approval of the 
proposed test.  

Degradation of Essential Safety or Environmental Commitment 

SUA-1534 allows CBR to make changes as long as they do not degrade the essential 
safety or environmental commitments made in the application. The SERP determined that 
safety commitments made in the LRA and discussed in the EA would continue to be met 
during the proposed test. The piping will be adequately protected from freeze and 
physical damage for the period of the proposed test. The protective berms installed along 
surface water features in the vicinity of the test will continue to protect these features.  
Therefore, approval of the test will not degrade the essential safety and environmental 
commitments.  

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves the 
proposed test of the oxygen delivery system improvements.  

Approved this 14'h day of July 2000.  

Steve agnuson, Vice Pr ident, Manager of Operations 
SERP Chairman 

Mike Gfri , M ager oEnvironmental and Regulatory Affairs
SeJtK Secretary
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CROW BUTTE RESOURCES, INC.

Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-05 

External Beta Radiation Surveys 

July 14, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review the required frequency for external beta radiation surveys at the Crow Butte 
Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name Title

Steve Magnuson 
Mike Griffin 

Jim Stokey 
Rhonda Grantham

Area of F-n~rtig&

Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Senior Engineer 
Corporate RSO

Management 
Regulatory Affairs/ 
Radiation Safety 
Operations 
Radiation Safety

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for 
this evaluation.  

Purpose of SERP Evaluation 

The purpose of this evaluation by the CBR SERP was to review the frequency of beta 
radiation surveys specified in the CBR License Renewal Application (LRA). Table 5.7-18 
of the LRA provides a summary of the radiological monitoring program and specifies that 
CBR will perform annual external beta radiation surveys. During the NRC inspection 
from March 20 to 22, 2000, the inspector noted that CBR was not performing these 
inspections annually as discussed in the LRA. However, CBR was meeting the guidance 
provided by NRC in Regulatory Guide 8.30, Health Physics Surveys in Uranium Mills, 
(June 1983), which is used as the basis for the radiological monitoring program at CBR.  
The inspector noted that CBR should clarify this issue through a change in the monitoring 
program or in the LRA.  

The SERP evaluation was conducted in accordance with CBR Standard Operating 
Procedure (SOP) C-2, Safety and Environmental Review Panel. The SERP reviewed the
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proposed experiment and supporting documentation and evaluated this information as 
compared with the requirements of the licensing basis, including the following 
documents: 

". Title 10, Code of Federal Regulations; 
"° Source Materials License SUA-1534, Amendment No. 6 dated April 5, 2000; 
"* Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. December 1995; 
"* Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998; 
"• Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998.  

License Condition 9.4 allows CBR to make changes that are not presented in the 
approved application if such changes: 

"* Do not conflict with any requirement specifically stated in the license or impair 
CBR's ability to meet all applicable NRC regulations; 

"* Do not degrade essential safety or environmental commitments in the application or 
reclamation plan; and 

"* Are consistent with the conclusions of action analyzed and selected in the 
Environmental Assessment (EA).  

Title 10 Code of Federal Re2ulations 

Monitoring of external beta dose rates is performed to meet the requirements of 10 CFR 
Part 20. Specifically, 10 CFR §20.1502 contains the conditions requiring individual 
monitoring of external and internal occupational dose. §20.1502 requires that each 
licensee monitor exposures to radiation and radioactive material at levels sufficient to 
demonstrate compliance with the occupational dose limits. The recommendations in 
Regulatory Guide 8.30 ensure that monitoring is performed at a frequency that will ensure 
the ability to show compliance with the requirements in §20.1502. Therefore, a change in 
the beta survey frequency to meet the Regulatory Guide 8.30 recommendations will have 
no impact on CBR's ability to meet all applicable NRC regulations.  

Source Materials License SUA-1534 Requirements 

Amendment 6 to SUA-1534 dated April 5, 2000 was reviewed for specific requirements 
related to the proposed change.
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License Condition 9.3: This License Condition requires that CBR conduct 
operations in accordance with the representations contained in the LRA. As noted, Table 
5.17-18 states that beta radiation surveys will be performed annually. However, the 
radiation monitoring program contained in Section 5.0 of the LRA is based upon the 
guidance in Regulatory Guide 8.30. Section 1.4 of Regulatory Guide 8.30 discusses the 
frequency of beta radiation surveys and states that "...beta surveys need be done only once 
for an operation but should be repeated for an operation any time the equipment or 
operating procedure is modified in a way that may have changed the beta dose that would 
be received by a worker." Therefore, the requirement to perform an annual beta survey 
does not meet the guidance. Performance of an annual beta survey on a scheduled basis 
would neglect potential changes that could be caused by a change of procedures or 
equipment. Therefore, an annual beta survey may not detect a change in the beta dose in a 
timely manner.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether a change to the beta survey frequency could 
cause substantive safety or environmental impacts. The EA does not address radiological 
protection requirements for mine workers. Changing the beta survey frequency will have 
no affect on protection of the public or the environment.  

Financial Surety 

A change in the beta survey frequency has no affect on the NRC-approved financial 
surety maintained by CBR.  

Safety Evaluation Report 

The Safety Evaluation Report (SER) principally provides the basis for worker safety at 
Crow Butte. The SER does not specifically address beta monitoring frequency at CBR.  
However, the SER in Section 4.4.2, Exposure to External Radiation states that "...the 
staff finds that CBR's program to monitor external radiation exposures to personnel is in 
accordance with 10 CFR 20.1502(a)(1) and Regulatory Guide 8.30 and therefore is 
acceptable." A change of beta monitoring frequency to match the recommendations in 
Regulatory Guide 8.30 would continue to meet the basis of the SER.  

Degradation of Essential Safety or Environmental Commitment 

SUA-1534 allows CBR to make changes as long as they do not degrade the essential 
safety or environmental commitments made in the application.
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The specified beta survey frequency in the LRA may or may not be more stringent than 
the recommendations contained in Regulatory Guide 8.30. While beta surveys should not 
be routinely required once the exposure rates are determined, it is possible that several 
changes in procedures or equipment could occur in a single year that could potentially 
affect the beta dose to workers. An annual monitoring program would fail to detect such 
changes in a timely manner. Therefore, a change in the beta monitoring frequency to meet 
the recommendations in Regulatory Guide 8.30 would provide an operational basis for 
these surveys and would represent an improvement in the external radiation monitoring 
program.  

Based upon this evaluation of the licensing basis, the CBR SERP determined that the beta 
frequency specified in the LRA should be modified to meet the recommendations 
contained in Regulatory Guide 8.30.  

Approved this 14th day of July 2000.  

Steve M uso , Vice Psident, Manager of Operations 
SE Cha 

Mike GA4m, Tanh of Environmental and Regulatory Affairs

_ Stokey, Senior Engeer 

Rhonda Grantham, Corporate Radiation Safety Officer
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CROW BUTTE RESOURCES, INC.

Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-06 

Wellhouse 29 Approval 

October 11, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review and approve operation of Wellhouse 29 at the Crow Butte Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name Title

Steve Magnuson 
Mike Griffin 

Jim Stokey 
Rhonda Grantham

Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Senior Engineer 
Corporate RSO

A ra nf Vv -rt~c,

Management 
Regulatory Affairs/ 
Radiation Safety 
Operations 
Radiation Safety

Mr. Magnuson is the SERP Chairman.: Mr. Griffm was appointed SERP Secretary for 
this evaluation.  

Purpose of SERP Evaluation 

The purpose of this evaluation by the CBR SERP was to review and approve Wellhouse 
29 for operation. The SERP evaluation was conducted in accordance with CBR Standard 
Operating Procedure (SOP)- C-2, Safety and Environmental Review Panel. The SERP 
reviewed the Wellhouse startup checklists and supporting documentation and evaluated 
this information as compared with the requirements of the licensing basis, including the 
following documents: 

"* Title 10, Code of Federal Regulations; 
"* Source Materials License SUA-1534, Amendment No. 6 dated April 5, 2000; 
"* Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. December 1995; 
"* Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998;
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Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 
USNRC February 1998.  

License Condition 9.4 allows CBR to make changes that are not presented in the 
approved application if such changes: 

" Do not conflict with any requirement specifically stated in the license or impair 
CBR's ability to meet all applicable NRC regulations; 

"* Do not degrade essential safety or environmental commitments in the application or 
reclamation plan; and 

"* Are consistent with the conclusions of action analyzed and selected in the 
Environmental Assessment (EA).  

Title 10 Code of Federal Regulations 

The proposed change will have no impact on CBR's ability to meet all applicable NRC 
regulations.  

Source Materials License SUA-1534 Requirements 

Amendment 6 to SUA-1534 dated April 5, 2000 was reviewed for specific requirements 
related to approval and operation of a wellhouse.  

Mine Unit 7 was previously approved by the CBR SERP (see SERP 99-02). Therefore, 
no review of monitor well location or installation or baseline sampling and Upper Control 
Limit determination is required for Wellhouse 29.  

License Condition 10.2: This License Condition requires that CBR construct all 
wells in accordance with the methods contained in the Section 3.1.2 of the approved 
License Renewal Application (LRA). License Condition 10.2 also requires that CBR 
perform mechanical integrity tests (MIT) for all injection and production wells.  

The well construction methods in use for Wellhouse 29 are the same as those described in 
the LRA. All MIT data sheets were contained in the Notice of Intent to Operate submitted 
to the NDEQ for Wellhouse 29 and were reviewed by the SERP. The records indicate that 
the MITs performed in Wellhouse 29 met the requirements.  

License Condition 9.3: This License Condition requires that CBR conduct 
operations in accordance with the representations contained in the LRA. Section 3.1.3 of 
the LRA discusses construction materials, instrumentation, and monitoring requirements.  
Section 3.3 also discusses instrumentation, including wellhouse injection and production
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instrumentation and wet building alarms for wellhouses. Section 7.2.3 of the LRA 
requires that leak tests be performed on all welifield piping before placing the system into 
production operations.  

The SERP reviewed the Well House Start-up Checklist for Wellhouse 29. This checklist 
was developed by the Wellfield Construction staff to document completion of all required 
actions before initiating operations in a wellhouse. Some of these actions are required by 
regulatory and licensing requirements, while some were developed over the course of 
mining experience at Crow Butte. The Senior Engineer reviewed these items and stated 
that all had been completed and the appropriate controls were in place.  

A copy of the Well House Start-Up Checklist is attached to this SERP Evaluation.  
Supporting documentation in the form of pressure tests and ground continuity checks are 
also attached.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether the proposed change could cause 
substantive safety or environmental impacts.  

Well construction and testing as described in the EA has been completed for the wells 
associated with Wellhouse 29.  

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the 
completion of pressure testing for piping systems associated with Wellhouse 29 and 
found that they meet the intent of the EA.  

Financial Surety 

The proposed change is covered in the NRC-approved financial surety maintained by 
CBR.  

Safety Evaluation Report 

The Safety Evaluation Report (SER) principally provides the basis for worker safety at 
Crow Butte and does not specifically address the issues related to approval of Wellhouse 
29.  

Desradation of Essential Safety or Environmental Commitment 

SUA-1534 allows CBR to make changes as long as they do not degrade the essential 
safety or environmental commitments made in the application. The SERP determined that
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safety commitments made in the LRA and discussed in the EA have been met and that 
startup of Wellhouse 29 in Mine Unit 7 will not degrade the safety and environmental 
commitments.  

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves startup 
and operation of Wellhouse 29 in Mine Unit 7.  

Approved this 1 1tf day of October 2000.  

Steve Magnuson, *ice' President, Manager of Operations 
SERP Chairman 

Mike Gri~in, M4nageri-',f Environmental and Regulatory Affairs 
SERP Secretary 

'konda Grantham, Corporate Radiation Safety Officer
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Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-07 

Change of Dosimetry Technology 

October 13, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review and approve a change to the dosimetry method used to monitor personnel 
and environmental exposures at the Crow Butte Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name Title

Steve Magnuson 
Mike Griffin 

Chuck Miller 
Rhonda Grantham

Vice President, Manager of Operations 
Manager of Environmental and 

Regulatory Affairs 
Plant Manager 
Corporate RSO

Title A Pv,~0rr-;c,+.

Management 
Regulatory Affairs/ 
Radiation Safety 
Operations 
Radiation Safety

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed SERP Secretary for 
this evaluation.  

Purpose of SERP Evaluation 

The purpose of this evaluation by the CBR SERP was to review and approve a change to 
the dosimetry technology used at the Crow Butte Project. The change in dosimetry 
technology is necessary due to a merger between the current dosimetry vendor, Eberline 
Dosimetry and Landauer, Inc. Because of this merger, the use of dosimeters based on 
thermoluminescence to monitor external exposures is being replaced by Optically 
Stimulated Luminescence (OSL) technology. The approved License Renewal Application 
(LRA) specifies that thermoluminescent dosimeters (TLDs) will be used at the Crow 
Butte Project. Therefore, a change to the LRA is necessary to incorporate this new 
monitoring technology.  

The SERP evaluation was conducted in accordance with CBR Standard Operating 
Procedure (SOP) C-2, Safety and Environmental Review Panel. The SERP reviewed and
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evaluated the proposed change using the requirements of the licensing basis, including the 
following documents: 

* Title 10, Code of Federal Regulations; 
• Source Materials License SUA-1534, Amendment No. 6 dated April 5, 2000; 
* Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. December 1995; 
* Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998; 
* Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC February 1998.  

License Condition 9.4 allows CBR to make changes that are not presented in the 
approved application if such changes: 

"* Do not conflict with any requirement specifically stated in the license or impair 
CBR's ability to meet all applicable NRC regulations; 

"* Do not degrade essential safety or environmental commitments in the application or 
reclamation plan; and 

"* Are consistent with the conclusions of action analyzed and selected in the 
Environmental Assessment (EA).  

Title 10 Code of Federal Regulations 

Title 10 Code of Federal Regulations Part 20, "Standards for Protection Against 
Radiation" provides the regulatory requirements for monitoring external exposure for 
occupationally exposed individuals and the general public. The following specific 
sections were reviewed by the SERP: 

10 CFR § 20.1302 specifies requirements for monitoring for compliance with the dose 
limits for individual members of the public. CBR's environmental gamma monitoring 
program is designed to meet the requirements of § 20.1302. Licensees are required to 
"demonstrate by measurement or calculation that the total effective dose equivalent 
to the individual likely to receive the highest dose from the licensed operation does 
not exceed the annual dose limit. " The measurement method is not specified in § 
20.1302. Therefore, a change in the monitoring technology for environmental gamma 
exposure rates will not affect CBR's ability to meet the requirements of § 20.1302.
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10 CFR 20, Subpart F contains the requirements for surveys and monitoring. In 
§20.1501(c), the requirements for dosimetry are specified: 

(c) All personnel dosimeters (except for direct and indirect reading pocket 
ionization chambers and those used to measure the dose to the extremities) 
that require processing to determine the radiation dose and that are used 
by licensees to comply with § 20.1201, with other applicable provisions of 
this chapter, or with conditions specified in a license must be processed 
and evaluated by a dosimetry processor

(1) Holding current personnel dosimetry accreditation from the 
National Voluntary Laboratory Accreditation Program 
(NVLAP) of the National Institute of Standards and 
Technology; and 

(2) Approved in this accreditation process for the type of radiation 
or radiations included in the NVLAP program that most closely 
approximates the type of radiation or radiations for which the 
individual wearing the dosimeter is monitored.  

CBR issues dosimeters to monitor for gamma radiation from natural uranium and the 
daughter radionuclides in its decay chain. The Luxel dosimeter developed by 
Landauer uses an aluminum oxide detector that is stimulated with selected 
frequencies of laser light, causing it to become luminescent in proportion to the 
amount of radiation exposure. Gamma radiation with energies between 5 keV to in 
excess of 40 MeV are detected with a measurement range of 1 mrem to 1000 rem.  
These energies and the measurement range meet the monitoring requirements for 
natural uranium and its daughters. This process is NVLAP accredited. Therefore, the 
change to OSL dosimeters will meet the requirements of § 20.1501.  

The SERP finds that the proposed change will have no impact on CBR's ability to meet 
all applicable NRC regulations.  

Source Materials License SUA-1534 Requirements 

Amendment 6 to SUA-1534 dated April 5, 2000 was reviewed by the SERP for specific 
requirements related to dosimetry.  

License Condition 11.3 requires that CBR conduct an effluent and environmental 
monitoring program in accordance with CBR's letter dated March 18, 1999. This letter 
requested an amendment to the groundwater monitoring program and specifies that 
environmental measurements of direct radiation will be made using dosimeters for 
external gamma radiation exchanged on a quarterly basis. The dosimetry technology is 
not specified. Therefore, the change in dosimetry technology will not affect CBR's 
compliance with this License Condition.
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The license does not specifically address gamma monitoring requirements for personnel 
monitoring. However, License Condition 9.3 states that CBR must conduct operations in 
accordance with the commitments made in the LRA dated December 1995, as amended.  
Section 5.7.2.2 of the LRA addresses personnel dosimetry and specifies that 
thermoluminescent dosimeters provided by TMA Eberline will be used to monitor 
external exposures. Similarly, Section 5.7.7 specifies that environmental monitoring for 
gamma radiation will be performed using thermoluminescent dosimeters provided by 
Eberline Instruments Corporation. The SERP finds that these commitments in the LRA 
are more specific than necessary to meet the regulatory requirements. Therefore, the LRA 
will be revised to remove reference to a specific monitoring technology and vendor. The 
LRA will continue to require that any dosimetry vendor be accredited by NVLAP as 
required in 10 CFR § 20.1501.  

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by 
NRC in February 1998 to determine whether the proposed change could cause 
substantive safety or environmental impacts.  

Section 3.7.3 of the EA addresses Environmental and Effluent Monitoring. Table 3-4 
summarizes the approved program. The table specifies that environmental measurements 
of direct radiation will be made using dosimeters for external gamma radiation exchanged 
on a quarterly basis. The dosimetry technology is not specified. Therefore, the change in 
dosimetry technology will not affect CBR's compliance with the conclusions of the EA.  

Financial Surety 

The proposed change does not affect the NRC-approved financial surety maintained by 
CBR.  

Safety Evaluation Report 

The Safety Evaluation Report (SER) provides the NRC review of the basis for worker 
safety at Crow Butte. Section 4.4.2 addresses exposure to external radiation and notes that 
CBR uses TLDs to monitor workers. However, the staff acceptance of the external 
exposure monitoring program is based upon its compliance with the requirements of 10 
CFR § 20.1502(a)(1) and the recommendations in USNRC Regulatory Guide 8.30, 
"Health Physics Surveys in Uranium Mills", June 1983.  

10 CFR § 20.1502(a)(1) specifies that employees likely to receive in excess of 10 percent 
of the dose limits in § 20.1201(a) must be monitored. Monitoring methods are contained 
in § 20.1501(c). As noted above, the SERP determined that the change in dosimetry
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technology would continue to meet this requirement. Therefore, this change will not 
affect the conclusion reached by NRC in the SER.  

Section 1.4 of Regulatory Guide 8.30 describes recommended programs for surveys of 
external radiation. The section states that "...personnel radiation dosimeters (e.g., film 
badge or TLD)..." shall be used as required in 10 CFR §20.202. NRC has not revised 
Regulatory Guide 8.30 to incorporate the requirements of the revised 10 CFR Part 20 
issued in 1991. Therefore, the reference to 10 CFR § 20.202 is outdated. The SERP noted 
that the examples of acceptable dosimetry (film badge and TLD) were not exclusive of 
other types of dosimetry. Due to the obsolete requirements in Regulatory Guide 8.30 and 
CBR's continued ability to meet the regulatory requirements in 10 CFR Part 20, the SERP 
determined that the change in dosimetry technology will continue to meet the conclusions 
reached in the SER.  

Defradation of Essential Safety or Environmental Commitment 

SUA-1534 allows CBR to make changes as long as they do not degrade the essential 
safety or environmental commitments made in the application. The SERP determined that 
safety commitments made in the LRA and discussed in the EA would continue to be met 
with the change in dosimetry technology.
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Based upon this evaluation of the licensing basis, the CBR SERP hereby approves the 
change to the dosimetry technology from thermoluminescence to optically stimulated 
luminescence.  

Approved this 13 th day of October 2000.  

Steve Magnuson, V ce i'resident, Manager of Operations 

SERP Chairman 

Mik riffm, ana r of Environmental and Regulatory Affairs

Rhonda Grantham, Corporate Radiation Safety Officer
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Crow Butte Resources, Inc.  

Safety and Environmental Review Panel 

Evaluation Report - SERP 00-08 

Spill Review Meeting 

October 17, 2000 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met to review spills at the Crow Butte Uranium Project.  

The SERP appointed for this evaluation consisted of the following members:

Name Title
A rp nf Pvnrl- cp

Steve Magnuson 
Chuck Miller 
Mike Griffin 

Rhonda Grantham 
Jim Stokey 

Jay Douthit

Vice President, Manager of Operations 
Plant Manager 
Manager of Environmental and 

Regulatory Affairs 
Corporate RSO 
Senior Engineer 

Lead Wellfield Operator

Mr. Magnuson is the SERP Chairman. Mr. Griffin was appointed 
evaluation.

Management 
Operations 
Regulatory Affairs/ 
Environmental Safety 
Radiation Safety 
Wellfield , 

Construction 
Wellfield Operations 

SERP Secretary for this

PURPOSE OF SERP EVALUATION 

The primary purpose of the CBR SERP is to review and approve changes, tests or 
experiments in accordance with NRC Source Materials License SUA-1534. CBR has 
determined that it would be beneficial to have the SERP review spills of radioactive 
materials and process chemicals at the Crow Butte project on a periodic basis. The SERP 
performs an analysis of causes and contributing factors of spills and reviews potential 
changes to equipment or procedures that may reduce the likelihood of future spills.  

SERP 00-08 reviewed spill reports for the period of January 1 to October 6, 2000. During 
this period, there were 27 spills involving mining solutions and no spills involving 
process chemicals. The total volume of solution released as a result of these spills was
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31,301 gallons. For the same period in 1999, there were 39 spills involving 148,749 
gallons of mining solution. In addition, during this period in 1999, there were three spills 
involving process chemicals and one spill involving eluted ion exchange resin that left the 
main plant building.  

None of the spills during the period were reportable to the Nebraska Department of 
Environmental Quality (NDEQ) or the US Nuclear Regulatory Commission (NRC) under 
applicable regulations or CBR's licenses and permits.  

SPILL CAUSE AND CONTRIBUTING FACTOR SUMMARY 

The SERP reviewed the attached Spill Cause and Contributing Factor Summary for 2000 
and the charts that depict the causes of spills as a function of the total number and volume 
of spills. The causes and contributing factors of spills in 2000 through October 6 are 
listed in order of rate of recurrence.  

Open bleed valves were the primary causes of spills during the period, followed by wear 
or failure of piping components at the wellhead and stuck or leaking pressure relief 
valves, human error, and material failure. Standard Operating Procedure (SOP) violations 
contributed to the severity of three spills.  

* Bleed valve open/leaking 9 Spills 

Nine instances of a partially open bleed valve resulted in spills. These ¼ inch ball valves 
are at the end of the pressure relief piping at the wellhead and are used to vent gases from 
the annular space in the well to restore flow. On four occasions, it was believed that the 
spill was caused when the old design (square) wellhead covers blew off in high winds, 
striking the valve handle. In the other spills, the cause of the bleed valve being partially 
open was unclear. However, it is believed that the wellfield operations crew left at least 
some of these valves open during well venting activities. These 9 spills contributed 5 
percent of the total volume of solution released during the period.  

, Piping Component Wear or Failure 7 Spills 

The piping component failures principally involved PVC unions at the wellhead. The 
PVC union failures are apparently due to piping connection points with lateral stress at 
the union, which causes a circumferential failure of the union nut. There was also a break 
in a restoration trunk line constructed of gasketed pipe that was apparently due to a 
pressure transient caused by the reverse osmosis (RO) system. Unlike 1999, no failures 
were noted with leaking penetrations ("bungs") on the wellheads from the old design 
bung fitting that was used until Wellhouse 22. The 2-inch brass nipple and the bung 
penetration design has been discontinued in favor of the new design where the 1¼ inch or
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2 inch brass nipple is threaded completely though the bulkhead. These 7 spills contributed 
79 percent of the total volume of solution released during the period.  

0 Stuck/leaking pressure relief valve 7 Spills 

Pressure relief valves are installed on injection wells that use oxygen stingers. These 
relief valves are installed to prevent abnormally high pressures in these wells that had 
caused wellhead failures in the past. Seven pressure relief valves stuck during the period.  
In three cases, the pressure relief valves were fouled due to foreign material (plastic or 
metal shavings from construction) that prevented the valve from reseating. The other 
leaks in these relief valves were apparently due to valves that had failed to reseat after 
lifting. These 7 spills contributed 9 percent of the total volume of solution released during 
the period.  

Human Error 3 Spills 

Human error accounted for three spills during the period. A missing spline in a wellhead 
completion cap caused two of the spills. The wellfield maintenance crew had not 
reinstalled the spline following well swabbing operations. The other spill caused by 
human error was a result of damage to a ¼ inch vent valve that occurred during well 
integrity testing and was not noted before and after well startup. These 3 spills 
.contributed 7 percent of the total volume of solution released during the period.  

0 Materials Failures I Spill 

The spill in this category involved the failure of materials that did not appear to be related 
to wear or fatigue. The spill involved a hole in the 2-inch high density polyethylene 
(HDPE) line connected to a production well. The cause of the hole was not determined 
and was believed to be a material failure. This spill contributed less than 1 percent of the 
total volume of solution released during the period.  

a SOP Violations 3 Spills 

Failure of employees to follow established CBR SOPs contributed to the severity of three 
spills. One spill was caused by a failure of a PVC union at the wellhead. Although the 
spill resulted in an overflow alarm received in the Control Room, the cause of the alarm 
was not investigated as required in SOP #P-17, Responding to Operational Alarming.  
Because of the failure to inspect the well following the alarm, the spill released 17,905 
gallons, which was the largest spill volume of the period. The two other spills in this 
category involved starting a well that did not have the splines installed in the completion 
cap following swabbing activities. The procedural violations in both cases involved a 
failure to visually check the well after starting flow as required in SOP #P-01, Wellfield
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Flow Measurement and Control. The failure to visually check the wellheads contributed 
to the magnitude of the spills, resulting in a combined release of 1,778 gallons.  

SPILL DISCOVERY METHOD SUMMARY 

The SERP reviewed the attached Spill Cause and Contributing Factor Summary and the 
charts that depict the method of discovery as a function of the total number and volume of 
spills. The method of discovery of spills during the period listed in order of importance 
was routine wellfield inspections, other methods, and alarms.  

• Routine Inspection 14 Spills 

At least 14 spills were discovered during routine inspections during the period. The 
Wellfield Operations crew performs routine inspections during normal field activities. In 
addition, CBR has instituted a monthly inspection schedule as an action taken by SERP 
99-01 in May 1999. The monthly inspection is performed on all operating wells and has 
generally resulted in the discovery of minor leaks that were developing but had not 
reached a flow rate that was detectable by the alarm system or other methods.  

* Other 9 Spills 

Nine spills were discovered by other methods, which included personnel present at the 
time of the spill or discovering a spill in the course of other routine duties not specifically 
involved in conducting inspections. It was noted that personnel that are not directly 
invovled in wellfield operations have discovered a large number of spills and that this 
indicates a good level of awareness by site personnel.  

& Alarms 4 Spills 

Four spills were discovered because of responding to alarms received in the plant Human
Machine Interface (HMI) system. These alarms were triggered by component failures that 
resulted in a well flow rate that was outside the operational limits set for the well. The 
other spills during the period generally involved a low spill flow rate that did not cause 
the alarms to actuate.  

SPILL ANALYSIS 

Wellhead Design 

The SERP noted that the majority of solution spills during the period (25 of 27) involved 
a wellhead component on injection wells. Only one production well was involved in a
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spill during the period, which was caused by a material failure in the 2-inch HDPE pipe.  
The spills came from a variety of the components used on the wellhead completion cap.  

The current design and the pressure ratings of all wellhead components has been 
reviewed by Wellfield Construction as directed by SERP #00-01 to determine potential 
improvements that could be made to reduce the number of failures. This review included 
the design and pressure ratings of all components used in the injection wellhead. Changes 
to the design have included the following: 

* Replacing the hard-piped connection from the buried 2-inch HDPE line to the 
wellhead completion cap with a 1-¼ inch hose. The purpose of this design change 
was to reduce the failure rate of PVC unions at the wellhead that were caused by 
misalignment of piping. The hose is connected to the wellhead with a Vanstone 
flange, which has a very low probability of failure under normal operating conditions.  

0 The alignment of the ¼ inch pressure relief piping has been modified to minimize the 
likelihood of an accidental opening of the ¼ inch bleed valve.  

The SERP discussed the need for the two components (i.e., pressure relief and ¼ inch 
bleed valves) that were the direct cause of 59 percent of the spills during the period.  
These components are installed to control pressure in the annulus at the wellhead. The 
underlying cause of the elevated pressures at the injection wells is the buildup of pressure 
from oxygen addition. The vent and pressure relief system is needed to relieve this 
pressure as a safety consideration.  

The SERP discussed the results of the installation of prototype bypass or weep holes to 
equalize the annulus and injection line pressures. The current results from the wells where 
these weep holes have been installed were not available for review. Therefore, no 
decision was made by the SERP concerning expanding the use of these holes to equalize 
pressure.  

The pressure relief ("pop-off') valves are installed to control pressures at the wellhead for 
wells that have oxygen stingers. Pop-off valves with pressure ratings of 125 and 150 psig 
have been installed in the new completion cap design, which has a pressure rating of 250 
psi. The old completion cap design incorporates a 100 psi pop-off valve. Complete 
pressure rating data for the current and old design was not available for review, so the 
SERP was not able to make any final decisions concerning changes to the wellhead 
design.  

The ¼/4 inch bleed valves are installed to allow Wellfield Operations and Maintenance 
personnel to ensure that pressure is relieved at the wellhead before performing 
maintenance. Five of the nine spills caused by the V4 inch bleed valve were a result of 
wind blowing the cover into the handle of the valve. The option of removing the valve
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handles or realignment of the system piping was discussed to address this cause. In the 
other four spills, it was unclear why the bleed valve was open. The SERP believes that in 
at least some of these cases, Wellfield Operators that were bleeding the wells left the 
valve open. Since a number of wells are bled at one time, it is possible for an operator to 
forget which valves are open. An action item addressing this issue is discussed below.  

No final decisions were made by the SERP concerning design changes, but Wellfield 
Construction was assigned several action items discussed below.  

Trunk Line Failure 

A trunk line failure occurred in April 2000 that was similar to a spill in December 1999.  
The cause was apparently a pressure transient and failed thrust blocking of the trunkline 
at the tees and elbows. The trunk line was constructed of gasketed PVC pipe. A large 
section was replaced with welded HDPE, which is the current material of construction for 
all underground lines. The new line was pressure tested at available operating pressure 
before the trench was backfilled in accordance with CBR SOP's.  

During the review of the 1999 solution spills in February 2000, SERP .00-01 determined 
that a pressure relief valve would be installed to bypass the RO system at a pressure that 
is compatible with the gasketed trunkline. This relief bypass valve had not been installed 
at the time of the spill in April. The valve has now been installed and should prevent any 
future pressure transients in the gasketed pipeline. In addition, the berms in the areas 
where gasketed trunkline are located were closely inspected during the Spring 2000 berm 
inspection. The berms were improved in several areas because of the inspection.  

Human Factors 

Three spills were caused by human error during the period: 

One spill was caused by breakage of a ¼ bleed valve during mechanical integrity 
testing (MIT) of the well. The spill was not discovered after startup because the MIT 
operator did not inspect the wellhead. It was determined that the MIT SOP did not 
contain instructions for starting a well. SOP #P-1 is written to address startup of a 
well in the section concerning Wellhouse startup. Therefore, there were no clear 
procedural instructions for the MIT operator to return the well to service. SOP #P-1 
was revised to provide clear instructions for startup of a well under less specific 
circumstances.  

The Control Room received an overflow alarm when the well was started. However, 
the alarm was not investigated because the plant and wellfield operators were aware 
that the well was undergoing testing. Wells will generally trigger the overflow alarm 
when returned to service while the casing refills with injection solution. The decision
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was made to require that Wellfield Operations and Maintenance personnel return 
wells to service following MITs. These personnel carry two-way radios and can 
contact the Control Room when a well is restarted and can confirnm that the alarm is 
due to startup and is not a spill.  

Two spills were caused by the failure to install the spline in the well completion cap 
following well swabbing activities. The spline secures the completion cap to the 
casing. With the spline missing, the completion cap is lifted off the casing when the 
well refills after startup. Wellfield Maintenance developed a checklist for use by the 
swabbing unit operator to ensure that the spline is properly installed after well 
swabbing activities. Wellfield Maintenance is maintaining these records on file.  

'SOP Violations 

Violations of CBR SOPs were contributing factors in three spills. In each case, the failure 
to follow established procedures contributed to the volume of solution that was released 
because of the spill. In each case, the SOPs were reviewed for potential revisions and the 
appropriate disciplinary action was taken with the employees that were involved.  

The SERP discussed the alarm system in use at Crow Butte. The failure to properly 
respond to an overflow alarm in an injector contributed to the largest spill of the period.  
The operator acknowledged the overflow alarm. After an alarm is acknowledged, it will 
not alarm again until the alarming condition is removed and then repeated. Therefore, 
other operators and subsequent shifts may not be aware of the alarm condition. The 
capabilities of the alarm system to repeat an alarm if the condition is not cleared was 
discussed. With the design of the current system, it is not possible to have the system 
repeat the alarm once it is acknowledged.  

The operators currently reset all alarms on a daily basis at the beginning of day shift. The 
SERP believes that these alarms should be reset and checked at the beginning of each 
shift. An action item addressing this issue is discussed below.  

The wellfield operators also check all wellfield alarms at the beginning of the day shift.  
Since CBR has increased wellfield operations coverage to 7 days per week, these 
wellfield alarms are now checked daily.  

Wellfield Inspections 

The success of monthly inspections conducted since SERP 99-01 in discovering minor 
spills was discussed. Each inspection has generally resulted in the discovery of several 
small leaks. The SERP determined that the current frequency (i.e., monthly) is appropriate 
based upon the number of leaks identified.
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Action Items 

The SERP assigned the following action items: 

Wellfield Construction: 

1. The new and old wellhead completion cap design will be investigated further to 
identify potential changes to the vents and pressure relief valves to minimize these 
sources of spills while providing for safe operation of the well.  

2. A new 125 psi pressure relief valve rated for vapor and liquid service that resets at 
100 percent of the rated pressure will be installed and tested. It is reported that this 
valve is not as susceptible to blockage by foreign material. Wellfield Construction 
currently has ten of these prototype pressure relief valves on order. These valves 
will be installed and tested.  

3. Standardized wellhead designs will be prepared for review by the SERP at the 
.next Spill Evaluation in early 2001. These designs will include the current and old 
wellhead designs to allow the SERP to recommend standardized designs for use in 
the wellfield.  

Wellfield Operations: 

1. Determine the best method to ensure that Wellfield Operators keep track of wells 
with open bleed valves.  

2. Track the effectiveness of the different pressure relief valve. This includes the 100 
psi valves installed on the old design completion caps and the 125 and 150 psi 
valves installed on the new completion caps. In addition, monitor the effectiveness 
of the prototype 125 psi vapor/liquid pressure relief valves. The data required 
includes the frequency at which the valves lift, when they reset, and frequency of 
fouling with foreign material. The SERP suggests that a log be maintained to 
provide this information.  

3. Provide data on the effectiveness of the weep hole installed in some stingers. The 
SERP believes that the weep hole could provide pressure relief, allowing the use 
of pressure relief valves to be discontinued.  

Plant Operations: 

1. Institute the SERP decision to have all alarms reinstated at the beginning of each 
shift. After reinstating the alarms, the oncoming shift operators should review all 
current alarms during their wellfield inspections.
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SERP Conclusions 

The SERP noted that the reduced number of spills and the volume of solution released is 
an encouraging trend. Many of the causes of spills reviewed by previous SERP 
committees, such as leaking wellhead bungs, have not been the cause of spills in 2000. In 
addition, the severity of the spills shows a reduction. Many small spills that may have 
been undetected for an extended period are now found and repaired during the monthly 
wellfield inspections. The SERP also noted that mine personnel not directly involved in 
operations discovered many of the spills during the period. For example, Wellfield 
Construction personnel discovered four of the spills during the period, including the spill 
involving the largest volume of solution that was released. This indicates that mine 
personnel are aware of conditions in the wellfield and proper spill reporting requirements.  

Approved this 17 th day of October 2000.  

Steve Magnusdn, Vicd President, Manager of Operations 
SERP n ha ryan 

M VGrqfin, ager of Environmental and Regulatory Affairs

Rhonda Grantham, Corporate Radiation Safety Officer
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5. OPERATIONS 

Crow Butte Resources, Inc. (CBR) operates a commercial scale in-situ leach 
uranium mine (the Crow Butte Uranium Project) near Crawford, Nebraska.  
CBR maintains a headquarters in Denver, Colorado where site-licensing 
actions originate. All CBR operations, including the Crow Butte Uranium 
Project operations, are conducted in conformance with applicable laws, 
regulations and requirements of the various regulatory agencies. The 
responsibilities described below have been designed to both ensure 
compliance and further implement CBRs policy for providing a safe working 
environment with cost effective incorporation of the philosophy of maintaining 
radiation exposures as low as is reasonably achievable (ALARA).  

5.1. CORPORATE ORGANIZATION/ADMINISTRATIVE PROCEDURES 

The CBR organizational chart as it pertains to the responsibility for radiation 
safety and environmental protection at the Crow Butte Uranium Project facility 
is given as Figure 5.1-1. The personnel identified are responsible for the 
development, review, approval, implementation, and adherence to operating 
procedures, radiation safety programs, environmental and groundwater 
monitoring programs as well as routine and non-routine maintenance 
activities. Specific responsibilities of the organization are provided below.  

5.1.1. SENIOR VICE PRESIDENT - OPERATIONS 

The overall responsibility for the radiation, environmental, and safety activities 
of the Crow Butte Facility rests with the Senior Vice President - Operations of 
CBR. In addition, the Senior Vice President - Operations of CBR is 
responsible for all Crow Butte commercial production facilities, reporting 
directly to the Bo9rd of DirectorsPresident of CBR. The Senior Vice President 
- Operations is also responsible for license development and license 
modifications. The Vice President will, in the absence or disability of the 
Senior Vice President - Operations, perform the duties of the Senior Vice 
President - Operations.  

5.1.2. VICE PRESIDENT, MANAGER OF OPERATIONS 

The Vice President, Manager of Operations is responsible for all uranium 
production activity at the project site. The Vice President, Manager of 
Operations is also responsible for implementing any safety and/or monitoring 
programs associated with operations, including yellowcake-handling 
procedures. The Vice President, Manager of Operations is authorized to 
immediately implement any action to correct or prevent radiation safety
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hazards. The Vice President, Manager of Operations reports directly to the 
Senior Vice President - Operations.
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Figure 5.1-1: Crow Butte Resources Organizational Chart
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5.1.3. MANAGER OF ENVIRONMENTAL AND REGULATORY AFFAIRS 

The Manager of Environmental and Regulatory Affairs is responsible for 
ensuring that CBR complies with all applicable regulatory requirements 
including those involving environmental protection and radiation safety. The 
Manager of Environmental and Regulatory Affairs reports directly to the 
Senior Vice President - Operations of CBR and supervises the CRSO to 
ensure that the radiation safety and environmental monitoring and protection 
programs are conducted in a manner consistent with regulatory requirements.  
The Manager of Environmental and Regulatory Affairs has no production
related responsibilities. The Manager of Environmental and Regulatory Affairs 
also has the responsibility to advise the Senior Vice President - Operations on 
matters involving radiation safety and to implement changes and/or corrective 
actions involving radiation safety authorized by the Senior Vice President 
Operations.  

5.1.4. PLANT MANAGER 

The Plant Manager has direct oversight of the facility operations including 
yellowcake-handling procedures. The Plant Manager is responsible for 
carrying out any procedures or actions implemented by the Corporate 
Radiation Safety Officer (CRSO) or Vice President, Manager of Operations to 
correct or prevent radiation safety hazards. The Plant Manager reports 
directly to the Vice President, Manager of Operations.  

5.1.5. CORPORATE RADIATION SAFETY OFFICER 

The CRSO is responsible for the development, administration and 
enforcement of all radiation safety programs. The CRSO is authorized to 
conduct inspections and to immediately order any change necessary to 
preclude or eliminate radiation safety hazards and/or maintain regulatory 
compliance. The CRSO is responsible for the implementation of all on-site 
environmental programs, including emergency procedures. The CRSO 
inspects facilities to verify compliance with all applicable requirements in the 
areas of radiological health and safety. The CRSO works closely with all 
supervisory personnel to insure that established programs are maintained.  
The CRSO is also responsible for the collection and interpretation of 
employee exposure related monitoring, including data from radiological 
safety. The CRSO makes recommendations to improve any and all 
radiological safety related controls. The CRSO has no production-related 
responsibilities. The CRSO will report to the Manager of Environmental and 
Regulatory Affairs
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4. Documented training program activities 

5. Applicable safety meeting reports 

6. Radiological survey and sampling data 

7. Reports on any overexposure of workers 

8. Operating procedures that were reviewed during this time period 

The ALARA audit report specifically discusses the following: 

1. Trends in personnel exposures 

2. Proper use, maintenance and inspection of equipment used for 
exposure control 

3. Recommendations on ways to further reduce personnel exposures 
from uranium and its daughters.  

The ALARA audit report is submitted to and reviewed by the Senior Vice 
President - Operations and the CRSO. Implementation of the 
recommendations to further reduce employee exposures, or improvements to 
the ALARA program, is discussed with the ALARA auditor. The audit report is 
maintained on file for review by the NRC.  

An audit of the Quality Assurance/Quality Control (QA/QC) program is also 
conducted on an annual basis. The audit is performed by an individual 
qualified in analytical and monitoring techniques who does not have direct 
responsibilities in the areas being audited. The results of the QA/QC audit 
are documented and reported to the Senior Vice President - Operations and 
the CRSO. The CRSO has the primary responsibility for the implementation of 
the QA/QC programs at the Crow Butte Uranium Project facilities.  

5.4. QUALIFICATIONS 

CBR project staff are highly experienced in the management of uranium 
development, mining and operations. The following minimum personnel 
specifications and qualifications are strictly adhered to.  

The minimum qualifications for the Corporate Radiation Safety Officer 
(CRSO) are as follows:

Revision: April � 5-8
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5.7.2.2. PERSONNEL DOSIMETRY 

Program Description 

All employees working in the process facility or wellfield operations who are 
assigned full-time to the Crow Butte Uranium Project facility have been issued 
Thermoluminescent D.simeters (TLD)dosimeters for determination of 
external gamma exposure Bince the beginning Of comm.. ercial operations.  
TLDs have beenDosimeters are provided by T-MA-Ebe-Ida vendor that is 
accredited by NVLAP of the US Department Of CommerceNational Institute of 
Standards and Technology as required in 10 CFR § 20.1501. The T-LDs 
dosimeters have a sensitivity of 1.0 ,.R and a range of 1 mR to 1000 R.  
T-LD6-Dosimeters are exchanged and read on a quarterly basis.  

Historical Program Results 

Table 5.7-1 contains a summary of the average and maximum annual 
exposure for all personnel at the Crow Butte Uranium Project facility since 
1990. As can be seen in Table 5.7-1, the average annual exposures at the 
Crow Butte Uranium Project from 1990 to 1994 have been at or below 1% of 
the regulatory limit of 5.0 Rem. The maximum annual individual exposure in 
1994 was well below 10% of the regulatory limit and indicates that exposures 
at the Crow Butte Uranium Project are maintained ALARA.  

Proposed Personnel Dosimetry Program 

10 CFR §20.1502 (a)(1) requires exposure monitoring for "Adults likely to 
receive, in 1 year from sources external to the body, a dose in excess of 10 
percent of the limits in §20.1201 (a)". Ten percent of the dose limit would 
correspond to a Deep Dose Equivalent (DDE) of 0.500 Rem. Maximum 
individual annual exposures at the Crow Butte Uranium Project facilities since 
1987 have been well below 10 percent of the limit. CBR believes that it is 
unlikely that any employee will exceed 10 percent of the regulatory limit.  
Although monitoring of external exposure may not be required in accordance 
with §20.1201(a), CBR proposes to continue to issue T-L-e-dosimeters to all 
process employees and exchange them on a quarterly basis. CBR has 
discontinued T-L-Ddosimeter issuance to employees in other work categories 
who do not routinely enter the process plant.  

Results from T-LQ--dosimeter monitoring will be used to determine individual 
Deep Dose Equivalent (DDE) for use in determining Total Effective Dose 
Equivalent (TEDE) in accordance with the instructions currently contained in 
Standard Operating Procedure C-15, "External Exposure".
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Direct Radiation 

Environmental gamma radiation levels are monitored continuously at the seven air 
quality monitoring stations. Gamma radiation is monitored through the use ofusina 
thermo."lumineS.ent dosimeters (TL•Ds) obtained from EbeWA'ne Inst.ument 
GeFpeirafia qualified vendor. T-Ls-D-Environmental dosimeters are exchanged on a 
quarterly basis. Results of the annual gamma radiation monitoring are shown in Table 
5.7-11.  

Sediment 

Sediment in Squaw Creek was sampled at two locations on a semiannual basis for 
one year prior to any construction in the area. Samples have been taken as 
described in Table 5.7-6 annually. Samples are taken upstream and downstream of 
the Crow Butte Uranium Project site and analyzed for natural uranium, radium-226, 
thorium-230, and lead-210. The results of sediment sampling are shown in Table 5.7
12.  

Proposed Airborne Effluent and Environmental Monitoring Program 

CBR proposes to continue to implement the Airborne Effluent and Environmental 
Monitoring Program described in this Section with the following changes.  

"* CBR has eliminated vegetation sampling in accordance with the provisions of 
USNRC Regulatory Guide 4.14, "Radiological Effluent and Environmental 
Monitoring at Uranium Mills". Footnote (o) to Table 2 requires that "vegetation 
and forage sampling need be carried out only if dose calculations indicate that 
the ingestion pathway from grazing animals is a potentially significant exposure 
pathway..." defined as a pathway which would expose an individual to a dose in 
excess of 5% of the applicable radiation protection standard. This pathway 
was evaluated by MILDOS-Area and is discussed further in Section 7.3.  

" CBR has changed the frequency of radon detector exchange from quarterly to 
semiannually. This change will allow CBR to meet the 0.2 pCi/I sensitivity 
recommended in Regulatory Guide 4.14 and meet the reporting requirements 
from 10 CFR 40.65 and annual dose requirements from 10 CFR Part 20.  

" CBR has discontinued analysis for thorium-230 in air particulate and sediment 
samples. The design of the vacuum dryer and historical data over seven years 
of commercial operation have been one percent or less of the 10 CFR 20 limit.  
Sediment concentrations have also been consistently low.
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Table 5.7-11: TLD-Area Monitoring Results (mRem) 

DATE 1000 1001 1002 1003 1005 1006 1007 1008 1009 1010 1011 1012 

CONT AM-I AM-2 AM-6 R&D WELL WELL AM-8 AM-3 AM-4 AM-S COMM 

4/24/91 23.8 30.2 30.6 30 29.2 31.8 34 28 28.2 31.2 33 

7111191 27.6 29.4 27.6 26.6 28.6 32.2 31.6 27.4 30 30.2 28.2 30.6 

10/10/91 23.8 30.8 27.2 25.8 29.6 34.4 31.4 23.2 30.8 30.2 29.2 29 

1/14/92 36.2 43.2 43.4 46.6 44 41.4 54.8 41.6 45.2 41.8 46.6 40.4 

4/16/92 26.6 30 31.8 30.6 29.8 34 34 41.8 34.2 35 32.2 

7/9/92 34.6 30.4 29.6 31 32 33 32.4 29.8 32.6 30.2 33.2 31 

10/14/92 35.8 31.4 32.6 30 31.2 30.4 33.4 27.4 36.2 31.6 30.6 33 

1/13/93 36.4 28.2 33.4 32.6 35 35.4 39.8 35.4 33.6 30.4 35.6 31.2 

4/16/93 42.6 38.4 34 33.6 37 35.8 40.6 33.2 32.4 36.8 36.8 33.6 

7/13/93 43.6 29.2 31.6 30.8 29.8 34.4 34.4 31 31.6 25.8 33.6 30.8 

10/11/93 39.8 29 27.2 27.6 31.6 29.8 32.8 26.4 31.4 30 28 26.4 

1/14/94 49.4 35.8 32 34.2 34.4 38.4 33.8 32.2 33.2 29.8 32.2 44.4 

4/15/94 46.8 33 32.6 42.2 32.2 27.2 40 36.2 40.2 16.4 39.4 35.4 

7/19/94 59.2 35.8 37 36.8 38.6 42.61 45.8 36 38.2 43.2 40 41.2 

10/14/94 57.2 29.8 29.4 39.6 38.8 16 3 32. 32.2 36.8 35.8 39.2 37.2

Sample Locations: 1000: 
1007:

Control 
Wellfield

1005: 
1012:

R&D Pond Gate 1006:
Commercial Pond Gate
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Figure 5.7-7: Area TL-D-Monitoring Trend (mRem)
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5. OPERATIONS 

Crow Butte Resources, Inc. (CBR) operates a commercial scale in-situ leach 
uranium mine (the Crow Butte Uranium Project) near Crawford, Nebraska.  
CBR maintains a headquarters in Denver, Colorado where site-licensing 
actions originate. All CBR operations, including the Crow Butte Uranium 
Project operations, are conducted in conformance with applicable laws, 
regulations and requirements of the various regulatory agencies. The 
responsibilities described below have been designed to both ensure 
compliance and further implement CBRs policy for providing a safe working 
environment with cost effective incorporation of the philosophy of maintaining 
radiation exposures as low as is reasonably achievable (ALARA).  

5.1. CORPORATE ORGANIZATION/ADMINISTRATIVE PROCEDURES 

The CBR organizational chart as it pertains to the responsibility for radiation 
safety and environmental protection at the Crow Butte Uranium Project facility 
is given as Figure 5.1-1. The personnel identified are responsible for the 
development, review, approval, implementation, and adherence to operating 
procedures, radiation safety programs, environmental and groundwater 
monitoring programs as well as routine and non-routine maintenance 
activities. Specific responsibilities of the organization are provided below.  

5.1.1. SENIOR VICE PRESIDENT - OPERATIONS 

The overall responsibility for the radiation, environmental, and safety activities 
of the Crow Butte Facility rests with the Senior Vice President - Operations of 
CBR. In addition, the Senior Vice President - Operations of CBR is 
responsible for all Crow Butte commercial production facilities, reporting 
directly to the President of CBR. The Senior Vice President - Operations is 
also responsible for license development and license modifications. The Vice 
President will, in the absence or disability of the Senior Vice President 
Operations, perform the duties of the Senior Vice President - Operations.  

5.1.2. VICE PRESIDENT, MANAGER OF OPERATIONS 

The Vice President, Manager of Operations is responsible for all uranium 
production activity at the project site. The Vice President, Manager of 
Operations is also responsible for implementing any safety and/or monitoring 
programs associated with operations, including yellowcake-hand ling 
procedures. The Vice President, Manager of Operations is authorized to 
immediately implement any action to correct or prevent radiation safety 
hazards. The Vice President, Manager of Operations reports directly to the 
Senior Vice President - Operations.
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Figure 5.1-1: Crow Butte Resources Organizational Chart
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5.1.3. MANAGER OF ENVIRONMENTAL AND REGULATORY AFFAIRS 

The Manager of Environmental and Regulatory Affairs is responsible for 
ensuring that CBR complies with all applicable regulatory requirements 
including those involving environmental protection and radiation safety. The 
Manager of Environmental and Regulatory Affairs reports directly to the 
Senior Vice President - Operations of CBR and supervises the CRSO to 
ensure that the radiation safety and environmental monitoring and protection 
programs are conducted in a manner consistent with regulatory requirements.  
The Manager of Environmental and Regulatory Affairs has no production
related responsibilities. The Manager of Environmental and Regulatory Affairs 
also has the responsibility to advise the Senior Vice President - Operations on 
matters involving radiation safety and to implement changes and/or corrective 
actions involving radiation safety authorized by the Senior Vice President 
Operations.  

5.1.4. PLANT MANAGER 

The Plant Manager has direct oversight of the facility operations including 
yellowcake-handling procedures. The Plant Manager is responsible for 
carrying out any procedures or actions implemented by the Corporate 
Radiation Safety Officer (CRSO) or Vice President, Manager of Operations to 
correct or prevent radiation safety hazards. The Plant Manager reports 
directly to the Vice President, Manager of Operations.  

5.1.5. CORPORATE RADIATION SAFETY OFFICER 

The CRSO is responsible for the development, administration and 
enforcement of all radiation safety programs. The CRSO is authorized to 
conduct inspections and to immediately order any change necessary to 
preclude or eliminate radiation safety hazards and/or maintain regulatory 
compliance. The CRSO is responsible for the implementation of all on-site 
environmental programs, including emergency procedures. The CRSO 
inspects facilities to verify compliance with all applicable requirements in the 
areas of radiological health and safety. The CRSO works closely with all 
supervisory personnel to insure that established programs are maintained.  
The CRSO is also responsible for the collection and interpretation of 
employee exposure related monitoring, including data from radiological 
safety. The CRSO makes recommendations to improve any and all 
radiological safety related controls. The CRSO has no production-related 
responsibilities. The CRSO will report to the Manager of Environmental and 
Regulatory Affairs
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4. Documented training program activities 

5. Applicable safety meeting reports 

6. Radiological survey and sampling data 

7. Reports on any overexposure of workers 

8. Operating procedures that were reviewed during this time period 

The ALARA audit report specifically discusses the following: 

1. Trends in personnel exposures 

2. Proper use, maintenance and inspection of equipment used for 
exposure control 

3. Recommendations on ways to further reduce personnel exposures 
from uranium and its daughters.  

The ALARA audit report is submitted to and reviewed by the Senior Vice 
President - Operations and the CRSO. Implementation of the 
recommendations to further reduce employee exposures, or improvements to 
the ALARA program, is discussed with the ALARA auditor. The audit report is 
maintained on file for review by the NRC.  

An audit of the Quality Assurance/Quality Control (QA/QC) program is also 
conducted on an annual basis. The audit is performed by an individual 
qualified in analytical and monitoring techniques who does not have direct 
responsibilities in the areas being audited. The results of the QA/QC audit 
are documented and reported to the Senior Vice President - Operations and 
the CRSO. The CRSO has the primary responsibility for the implementation of 
the QA/QC programs at the Crow Butte Uranium Project facilities.  

5.4. QUALIFICATIONS 

CBR project staff are highly experienced in the management of uranium 
development, mining and operations. The following minimum personnel 
specifications and qualifications are strictly adhered to.  

The minimum qualifications for the Corporate Radiation Safety Officer 
(CRSO) are as follows:
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5.7.2.2. PERSONNEL DOSIMETRY 

Program Description 

All employees working in the process facility or wellfield operations who are 
assigned full-time to the Crow Butte Uranium Project facility have been issued 
dosimeters for determination of external gamma exposure. Dosimeters are 
provided by a vendor that is accredited by NVLAP of the National Institute of 
Standards and Technology as required in 10 CFR § 20.1501. The dosimeters 
have a range of 1 mR to 1000 R. Dosimeters are exchanged and read on a 
quarterly basis.  

Historical Program Results 

Table 5.7-1 contains a summary of the average and maximum annual 
exposure for all personnel at the Crow Butte Uranium Project facility since 
1990. As can be seen in Table 5.7-1, the average annual exposures at the 
Crow Butte Uranium Project from 1990 to 1994 have been at or below 1% of 
the regulatory limit of 5.0 Rem. The maximum annual individual exposure in 
1994 was well below 10% of the regulatory limit and indicates that exposures 
at the Crow Butte Uranium Project are maintained ALARA.  

Proposed Personnel Dosimetry Program 

10 CFR §20.1502 (a)(1) requires exposure monitoring for "Adults likely to 
receive, in 1 year from sources external to the body, a dose in excess of 10 
percent of the limits in §20.1201 (a)". Ten percent of the dose limit would 
correspond to a Deep Dose Equivalent (DDE) of 0.500 Rem. Maximum 
individual annual exposures at the Crow Butte Uranium Project facilities since 
1987 have been well below 10 percent of the limit. CBR believes that it is 
unlikely that any employee will exceed 10 percent of the regulatory limit.  
Although monitoring of external exposure may not be required in accordance 
with §20.1201(a), CBR proposes to continue to issue dosimeters to all 
process employees and exchange them on a quarterly basis. CBR has 
discontinued dosimeter issuance to employees in other work categories who 
do not routinely enter the process plant.  

Results from dosimeter monitoring will be used to determine individual Deep 
Dose Equivalent (DDE) for use in determining Total Effective Dose Equivalent 
(TEDE) in accordance with the instructions currently contained in Standard 
Operating Procedure C-15, "External Exposure".
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Direct Radiation 

Environmental gamma radiation levels are monitored continuously at the seven air 
quality monitoring stations. Gamma radiation is monitored using dosimeters obtained 
from a qualified vendor. Environmental dosimeters are exchanged on a quarterly 
basis. Results of the annual gamma radiation monitoring are shown in Table 5.7-11.  

Sediment 

Sediment in Squaw Creek was sampled at two locations on a semiannual basis for 
one year prior to any construction in the area. Samples have been taken as 

described in Table 5.7-6 annually. Samples are taken upstream and downstream of 

the Crow Butte Uranium Project site and analyzed for natural uranium, radium-226, 
thorium-230, and lead-21 0. The results of sediment sampling are shown in Table 5.7
12.  

Proposed Airborne Effluent and Environmental Monitoring Proaram 

CBR proposes to continue to implement the Airborne Effluent and Environmental 
Monitoring Program described in this Section with the following changes.  

" CBR has eliminated vegetation sampling in accordance with the provisions of 

USNRC Regulatory Guide 4.14, "Radiological Effluent and Environmental 
Monitoring at Uranium Mills". Footnote (o) to Table 2 requires that "vegetation 
and forage sampling need be carried out only if dose calculations indicate that 
the ingestion pathway from grazing animals is a potentially significant exposure 
pathway..." defined as a pathway which would expose an individual to a dose in 

excess of 5% of the applicable radiation protection standard. This pathway 
was evaluated by MILDOS-Area and is discussed further in Section 7.3.  

"* CBR has changed the frequency of radon detector exchange from quarterly to 

semiannually. This change will allow CBR to meet the 0.2 pCi/I sensitivity 

recommended in Regulatory Guide 4.14 and meet the reporting requirements 

from 10 CFR 40.65 and annual dose requirements from 10 CFR Part 20.  

" CBR has discontinued analysis for thorium-230 in air particulate and sediment 

samples. The design of the vacuum dryer and historical data over seven years 

of commercial operation have been one percent or less of the 10 CFR 20 limit.  

Sediment concentrations have also been consistently low.
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Table 5.7-11: Area Monitoring Results (mRem)

DATE 10 -100- 1002 .2t00 ! o05.. 1006. 1007 1008 '1009 1010 1011 1012 

___CN AM1 A- 'AM-6,ý R&D-z, ~WELL', WELL -AM-8 AM-3 AMA4 AM-5 COMM 
4/24/91 23.8 30.2 30.6 30 29.2 31.8 34 28 28.2 31.2 33 

7/11/91 27.6 29.4 27.6 26.6 28.6 32.2 31.6 27.4 30 30.21 28.2 30.6 

10/10/91 23.8 30.8 27.2 25.8 29.6 34.4 31.4 23.2 30.8 30.2 29.2 29 

1/14/92 36.2 43.2 43.4 46.6 44 41.4 54.8 41.6 45.2 41.8 46.6 40.4 

4/16/92 26.6 30 31.8 30.6 29.8 34 34 41.8 34.2 35 32.2 

7/9/92 34.6 30.4 29.6 31 32 33 32.4 29.8 32.6 30.2 33.2 31 

10/14/92 35.8 31.4 32.6 30 31.2 30.4 33.4 27.4 36.2 31.6 30.6 33 

1/13/93 36.4 28.2 33.4 32.6 35 35.4 39.8 35.4 33.6 30.4 35.6 31.2 

4/16/93 42.6 38.4 34 33.6 37 35.8 40.6 33.2 32.4 36.8 36.8 33.6 

7/13193 43.6 29.2 31.6 30.8 29.8 34.4 34.4 31 31.6 25.8 33.6 30.8 

10/11/93 39.8 29 27.2 27.6 31.6 29.8 32.8 26.4 31.4 30 28 26.4 

1/14/94 49.4 35.8 32 34.2 34.4 38.4 33.8 32.2 33.2 29.8 32.2 44.4 

4115/94 46.8 33 32.6 42.2 32.2 27.2 40 36.2 40.2 16.4 39.4 35.4 

7/19/94 59.2 35.8 37 36.8 38.6 42.6 45.8 36 38.2 43.2 40 41.2 

10/14/94 57.2 29.8 29.4 39.6 38.8 16 32.8 32.2 36.8 35.8 39.2 37.2

Sample Locations: 1000: 
1007:

Control 1005:
Wellfield 1012:

R&D Pond Gate 1006: 
Commercial Pond Gate

Revision: October 13, 2000

Wellfield

5-56



Crow Butte Resources, Inc.  
SUA-1 534 License Renewal Application

Figure 5.7-7: Area Monitoring Trend (mRem)
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