
CAMECO RESOURCES
CROW BUTTE OPERATION

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

January 18, 2010

Mr. Keith I. McConnell, Deputy Director
Decommissioning and Uranium Recovery Licensing Directorate
Division of Waste Management and Environmental Protection
Office of Federal and State Materials and Environmental Management Programs
U.S. Nuclear Regulatory Commission
Mail Stop T8-F5
Washington D.C. 20555-0001

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

Dear Mr. McConnell:

Crow Butte Resources, Inc. (CBR) is providing this annual report summarizing the
changes, tests or experiments made under License Condition 9.4 of SUA-1534 during
calendar year 2009. This report is made in accordance with the reporting requirements
contained in License Condition 9.4 (E).

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,
tests, and experiments must be reviewed and approved by the CBR Safety and
Environmental Review Panel (SERP). During 2009, the CBR SERP approved seven
changes.

The following materials are attached to provide the required summary information and
documentation required by License Condition 9.4 (E).

" SERP Evaluation Index, which summarizes each SERP Action and tracks any
modifications to an approved action affected by 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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If you have any questions or require further information, please do not hesitate to contact
me at (308) 665-2215 ext 114.

Sincerely, -

CAIVIECO RESOURCES

Larry Teahon
Manager of Health, Safety and Environmental Affairs

Enclosures: As Stated

cc: Mr. Ron Burrows
Project Manager
Office of Federal and State Materials and
Environmental Management Programs
US Nuclear Regulatory Commission
Mail Stop T8-F5
Washington, DC 20555-0001
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2009 SERP Evaluation Index
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Safety and Environmental Review Panel

2009 SERP Index

SERP Modifications to Previous
Evaluation Date Action Taken SERP Actions

Number
SERP 08-09 19-May-09 Start-up of R.O. Upgrade None
SERP 09-01 17-Feb-09 Experiment to remove uranium and vanadium from None

the commercial evaporation ponds

SERP 09-02 14-Apr-09 Start-up of the South Booster Pump Station None

SERP 09-03 21-May-09 Wellhouse 29A Review and Approval None

SERP 09-04 09-Jul-09 Wells added to Wellhouses 23, 48 & 51 None

SERP 09-05 23-Jul-09 Well added to Wellhouse 47 None

SERP 09-06 2-Oct-09 Wellhouse 52 Review and Approval None
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Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 08-09

Reverse Osmosis (R.O.) Upgrade Approval to Operate

November 18, 2008

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

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

Name Title Area of Expertise

Jim Stokey Mine Manager Management

Larry Teahon Manager of Environmental, Health and Environmental
Safety

Doug Pavlick Operations Superintendent Operations

Rhonda Grantham Radiation Safety Officer Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Steven Boeselager Restoration Foreman Restoration

Dr. Stokey is the SERP Chairman. Mr. Teahon 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 the start up
and operation of the reverse osmosis upgrade with a flow increase from 375 GPM to 600
GPM though fifteen reverse osmosis tubes (five units) located in the R.O. Building.



CAMIECO RESOURCES
CROW BUTTE OPERATION

SERP 08-09

License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. The SERP reviewed the Reverse
Osmosis Upgrade 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. 23 dated May 12, 2008;
* 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;
" Technical Evaluation Reports issued in support of amendments to SUA-1534.
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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 23 to SUA-1534 dated May 12, 2008 was reviewed for specific
requirements related to approval and operation of the Reverse Osmosis circuit.

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
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 Start-up Checklist for the R.O. circuit. This checklist was
developed by the Restoration Foreman to document completion of all required actions
before initiating operations in the R.O. circuit. Some of these actions are required by
regulatory and licensing requirements, while some were developed over the course of
mining experience at Crow Butte.

A copy of the R.O. Upgrade Start-Up Checklist is attached to this SERP Evaluation.
Some items on the list require flow through the system in order to test the components.
Final sign off of the SERP review will be done once all of the items have successfully
passed their initial testing.

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. The increase in R.O. capacity will have no
substantive safety or environmental impact.

Financial Surety

The proposed change is covered in the NRC-approved financial surety maintained by
CBR and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.
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Safety Evaluation Report

The Safety Evaluation Report (SER) principally provides that Crow Butte is authorized
to recover uranium from the ore body, at a maximum rate of 5000 GPM, (increased to
9000 GPM by Amendment 22 to SUA-1534 dated November 30, 2007) exclusive of
restoration flow, using a lixiviant composed of native groundwater, with added sodium
carbonate/bicarbonate and oxygen or hydrogen peroxide. The R.O. upgrade is not
specifically addressed in this report.

Technical Evaluation Reports

The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. The Technical
Evaluation Report dated April 11, 2008 (Docket No. 40-8943) specifically provides NRC
staff review of costs associated with groundwater restoration and the efficiency of adding
addition R.O. capacity. The NRC staff determined that the cost associated with
groundwater restoration was acceptable.

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 have been met and
that startup of the R.O. circuit 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 the Reverse Osmosis Upgrade.

Approved this 18th day of Nov mber, 2008.

Jimj- o ana

Doug.
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Larry Teahon, Manager of Environmental, Health and Safety
SERP Secretary

Rhonda Grantham, Radiation Safety Officer

biensvold, Maintenance Superintendent

Steven BoeselagernXestoration Foreman



R.O. Plant Start-UP Checklist

Item Description Person Task Completed

1 Fill IX- C&D Boeselager x

2 Resolve pressire issues with IX C & D Boeselager/Pavlick x

3 Pipe sump effluent to plant and tie into waste tank T. Lemmon x

4 Pressure test piping from RO plant T. Lemmon x

5 Order and install 6" check valve T. Lemmon x

6 Purchase remaining filter membranes Boeselager x

7 Wire control panel for 100 gallon tank Tiensvold x

8 Control screens Hagman x

9 Order PL-3 seal and interconnector lube Boeselager x

10 Order CC 103 Biocide for membrane tubes Boeselager x

11 Verify that we have anti-scalent Boeselager x

12 Determine antiscalent feed rate Boeselager/Pavlick x

13 Verify reductant mixer workds Boeselager x

14 ORC meeting ._,. x

15 SERP meeting x

16 Operate under standing radiation work permint Grantham x

17 removal of old membranes Boeselager x

18 Pressure test columns and piping to operating pressure T. Lemmon P,€44 .- j°e/

19 Apply PL-3 to membrane seals and interconnectors T. Lemmon x

20 Insert membranses in top 3 tubes T. Lemmon x

21 Other membranes will be added as needed Boeselager/-r.Lemmon .4AJ a r. &,aAez(.

22 Locate Halliburton hand held meter I Boeselager x



23 Install water blocks Boeselager/Operators x

24 End water blocks will be added as needed Boeselager x•em-l"w

25 Notify plant operators of start-up . Boeselager/Pavlick x

26 Place brine in commercial evaporation ponds Boeselager/Pavlick x

27 Start system Boeselager/Pavlick x

28 Operate during the day for minimum of one week Boeselager/Pavlick x

2g Re-evalute svstem and update SOP once the system is runnina RoeseI2rler/PavIic.k !IJALL.J~. ~ ~

30 Determine reductant feed rate Boeselager x

31 Move reductant feed tank Boeselager/T.Lemmon x

32 Confirm reductant level indicator is hooked up Tiensvold x .tl, bh z tI

33 Will need to move level indicator wire when tank is moved Tiensvold x

34 Install filter bags T. Lemmon x

35 Install perm and brine spool pieces T. Lemmon x

36 Wire up ph meter Tiensvold x

37 Confirm waste line flow meter works (after startup) Hagman x

38 Confirm RO flow meter works (after startup) Hagman x

39 Confirm Perm line flow meter works (after startup) Hagman x

40 Get filter DP switch hooked up and alarms at the plant Tiensvold x

41 Make sure reductant pump is hooked up Tiensvold x

42 Check correct valve positioning for the system Boeselager/T.Lemmon x

43 Label control panel (what bank goes with which set of tubes) T. Lemmon x

44 Check operation of PRV's Boeselaaierlr.Lemmonl/ L. /,týqJ11 -UPJ

45 replace 1/4 ball valves on tube ends (need to be lockable) Boesetager/T.Lemmon x

46 replace hingelock victaulics Boeselager/T.Lemmon x

47 re-route sump and bleed flows to alternate piping Boeselager/T.Lemmon x

k! " |



48 Install C02 stripper and associated pipeing Contractor x

49 move perm pump Contractor x

50 install 4th booster pump and new VFD B.Lemmon x

51 pipe plant injection water to RO line and install new meter Boeselager x

52 add new injection line from RO to MU 3 and install new meter Wellfield Construction x

53 re-build RO 3 Wellfield Construction x

54 add new MU 2 trunklines Welfield Construction x

55 move reductand tank vent fan and associated pipeing Boeselager x

Date:
Initial:-

Signature



A
R.O. Plant Start-Up Checkli( /

Date
Comments CompletedItenV

4

5

7

6

1

1:

1:

1

1

-n •Description Person Initial

FillIX-A Boeselager Boe

Resolve pressure issues with IX C & D system T. Lemon/BoeselageT Boe

Pi e sump effluent to plant and tie into waste tank T.Lemon ioe 7-Jul x

Pressure test piping from RO to plant Boeselager'r.Lemon Boe 8-Jul x

hots/ AI/'7 T.Lemon Boe

Order 6 infch check valve B. TinsvoldlBoeselager Boe I< I
Install 6 Inch check valve T.Lemon Boe J-1' -.0i

Purchase Membranes for I set (3) Tubes Boeselager Boe 7-Jul ' "

Wire & control panel for 100 gallon tank Tinsvold Boe 2-Jul Ixjj

Control Screens Hagman Boe

TestlCalibrate Flow Meter "' Boeselager Boa 7-Jul x_ __

2 Order PL-3 seal & interconnector lube Boe Boae Received 7-Jul x

3 Order CCI 03 Biocide to disinfect tubes during pressure te Boe Boe Received 7-Jul x

4 Check MSDS for Biocide Pavllck Boe 8-Jul x '(; 1V "

5 Provide Safety MSDS Sheets "Herrick Roe 8-Jul x

6 Verify have Pre-treat Plus 0100 .ani-scalent Boeselager/Boe Boe 2- 55 gal. drums 7-Jul x

7 Determine antiscalent feed rate Boeselager/oe, Boe Have cono. need flow.

Verify mixer for reductant feed Works Boeselager Boe , 1/

9 Operations Review Committee (ORC) meeting -oe Boe 7-Jul _ ___

m Safety & Environmental Review Panel (SERP) meeting Boe Boe

n Operate Under ?= Trgiation Work Permit L Grantham Boe 7-Jul

Radiation safetyM o•- E mem bran es Boeselager/Grantham/T. Lemon Boa

Dispose of old membranes in super sacks b oeselagerGranthamrT. Lemon Boa

24 Disinfect columns using CC103 blocide during essure test BoeselagerlT. Lemon Boe

2 ressure test columns & Piping >+S%-ermr op. pressure Boeselagerrr. Lemon: Boe

26 Apply PL-3 to membrane seals & interconnectors - Boeselager/T. Lemon Boe

27 Insert membranes in top 3 R.O. columns (#5) Boeselager/T. Lemon Roea _4K 'ERO oun Ti1 kr
C e8o eR.O. columns vale is Ut..Sl Beeselagerir. Lemon Boe

29 Locate and test Halliburton hand-held flow meter. Boeselager Boe 1//• jj' jj/
3o Install water-blocks Boeselager Boe

31 Notify plant operators of start-up (coordination) Boeselager/Boe Boe 7i_
32 Place brine in commercial evaporation ponds Pavllck Boe

33 Start system Boeselager Boe

34 Update SOP, as necessary Boeselager/Bos Roe

35 Operate during day only for a minimum of one week Boeselager/Boe Boe

36 Re-evaluate system Boeselager/Boe Boe

I
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Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-01

Test to Remove Uranium from the Commercial Evaporation Ponds

February 17, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve a limited test in the Commercial Processing Plant (CPP) to
remove uranium from the commercial evaporation ponds.

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

Name Title Area of Expertise

Jim Stokey General Manager Management

Larry Teahon Manager of Health, Safety, and Safety
Environmental Affairs

Doug Pavlick Operations Manager Operations

Rhonda Grantham Radiation Safety Officer Radiation Safety

Ron Herrick Safety Supervisor Safety

Bob Tiensvold Maintenance Superintendent Construction

Steven Boeselager Restoration Foreman Restoration

Dr. Stokey is the SERP Chairman. Mr. Teahon was appointed SERP Secretary for this
evaluation.

Purpose of SERP Evaluation
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The purpose of this evaluation by the CBR SERP is to review and approve a test in the
CPP that will assess the effectiveness of removing uranium from the commercial
evaporation ponds with ultimate disposal of the waste water down the deep disposal well.

The test utilizes filtration, pH adjustment using HCL, ion exchange (IX) with resin,
elution of the resin with strong HCL solution, followed by uranium recovery.

Test design:

" Bulk holding tank.
" Upflow column with 5cuft of resin specifically engineered to be eluted with HCL.
• Conditioning tank for adjusting the pH of the pond water.
* Elution vessel.
* Filtration unit.
* System vented through the bead shaker deck.

Test process:

" Water used in the test will be hauled with a Water Truck from the Commercial
Evaporation Pond # 1 to the bulk holding tank.

* The water will be conditioned in the bulk holding tank by adding HCL from the
feed system in the plant until the pH is lowered to 4.0 to 5.0.

" The conditioned water will then be filtered and passed through the upflow
column at a rate of 5 GPM.

" Resin samples will be collected hourly to monitor the loading of the resin.
" Loaded resin will be eluted with 7% HCL.
" Waste water will overflow into a small tank and then transferred to the waste

disposal tank.
* Repeat test if necessary.

The design and process documents are attached as part of the SERP assessment. Final
assessment of the test(s) will also be attached to this SERP.

License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);
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ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. The SERP reviewed the 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. 23 dated May 12, 2008;
" Application for Renewal of USNRC Radioactive Source Materials License SUA-

1534, Crow Butte Resources, Inc. December 1995;
• Environmental Assessmentfor 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;
" Technical Evaluation Reports issued in support of amendments to SUA-1534.

Title 10 Code of Federal Regulations

The proposed change will have no impact on CBR's ability to meet all applicable NRC
regulations.
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Source Materials License SUA-1534 Requirements

Amendment 23 to SUA-1534 dated May 12, 2008 was reviewed for requirements related
to conducting tests and experiments. It was determined that this test meets the
requirements as outlined in the amendment.

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.

A description of the materials used in this test is attached to this SERP report.

Environmental Assessment

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

The proposed test, if successful, will have a positive impact on the environment in that a
potential source of contamination will be removed from the evaporation ponds.

Financial Surety

The proposed change is covered in the NRC-approved financial surety maintained by
CBR and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

Safety Evaluation Report

The Safety Evaluation Report (SER) principally provides that Crow Butte is authorized
to recover uranium from the ore body, at a maximum rate of 5000 GPM, (increased to
9000 GPM by Amendment 22 to SUA-1534 dated November 30, 2007) exclusive of
restoration flow, using a lixiviant composed of native groundwater, with added sodium
carbonate/bicarbonate and oxygen or hydrogen peroxide. The SERP determined that the
test will have no impact on CBR's ability to continue to meet the commitments cited in
the SER.

A Job Hazard Analysis of this test is attached to this SERP assessment.

Technical Evaluation Reports
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The SERPP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. This test has not been
addressed by any prior TERs.

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 have been met and
that conducting this test will not degrade the safety and environmental commitments.

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves the
start up of the test to evaluate the removal of uranium from the commercial evaporation
ponds.

Approved this 17th day of February, 2009.

Jim key, GenerolAanager and SERP Cair

DougXavlic, Operations Manager

Larry Te on, Manager of Health, Safety and Environmental Affairs
SERP Secretary

Rhonda Grantham, Radiation Safety Officer

Bob Tiensvold, Maintenance Superintendent
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Steven Boeselager, Re Foreman

kon Herrick, afety Supervisor
~-/ ~&7
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Check Vacuum Truck

Relocate platform and tanks

Connect vent system

Connect piping and pumps

Haul water for test

Condition pH in feed water

Activate the resin

Run Test

Additional feed water

Analytical Service

Elute Resin

Remove tanks and platform
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PRI CB Pond Water Resin IX vessel from piping

scale: 4" square
Mesh screen by owner

' set on 1/4" silicon caulk bead
after resin bed is installed

.---Y-2 '1/2" overflow, NPT

Assemble from SDR 26 PVC (Harvel)

20.00" od outer pipe, 18.370" id, 100" long with bottom blind cap
18.00" od inner pipe,16.533" id, 80" long, open/open
18.00" od inner pipe, 16.533 id, 8" long, with perforated blind
distributor/sub base plate

Silicon caulking, all around, after resin fill, to fill gap
(Commercial 10 year GE Silicon or equal, clear)

,-20.00" od, 18.370" id pipe section, 96 in long, open top, blind cap bottom,

/18.00" d pipe section 80" long, open top, open bottom, slip fit

Mesh screen by owner, install on 1/4" bead of caulking, caulk to fill perimeter gaps

18.00" dia pipe section 8" long, open bottom, slip fit
slotted (8- 1'x 2" slots) for solution access to inner chamber
Sub base, 18" od, 1/2 in thick blind plate perforated with 36- 1/8" drill holes for flow distribution
Silicon caulking, all around

n

1-1/2" drain, PVC ball valve, NPT,
Bottom Blind cap, socket weld

Crow Butte Mine
Resin IX Test Column

Pond Water Reclamation
11/13/2008 Rev 0

I.
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Hea-lth, sAfety, and Radiation Risk Assessment Checklist

r NInhalation ofprcess chemical fumes (barium

[]clorde ferc ie edn ettc)
Exposureto brine (freess system) D

hExposure tocompressed gas (oxygen, nitrogen, • i
acletya'le

:. . ' , ,, . [

ingostion of prdcess chemicals (barumhordme,. .

Sfetirie, lime etco
ii i I ,

JContact with process chemicals (barmaa chloride,ferri. lIme ctc)
ig'throkigh ice

Exposure to cold (undergrouind)

Sun exposure

Foaest Firas - expo •ure to -heat 0

Expo'sure to refrigerants (a/c). .

Contact7with hot metal (weldingopeoquip.,'pipoetc)

Ebeposura to fire (burning building, sqoops)

Contact w'it open flame (welding torch, propania

Coctrs) a .lan),
Contact'with steem (batdi:NýIant) . .

Injection, irnhalation of illicit drugs

Inhalation of diesel/gas fumes

Inhalation of blasting fumes

Inhalation of cigarette smoke :
Inhalation of fdre generated smoke

nj~ction'ofhigha pre .ssure fhaids I

Ingestion of contaminated potablo water

osa of cootrol iaslling and moving eqaaipmeet thati u

JInhalation of dust (silica, chemicals, cement.flyash) maintenance activities.-

Oxygepa dpficiency n.

BContact with hot steam, bsrheas, hot kater, (Kitchen, Explosion due to flamsable gas, chemical L 0
•Contact with hot fluid (hydraiulics, 6oolant) 0

Contact with sewage O•BC Plant, process)

Conitact with medical waste -
Ing estion of contam in•ated water 0

Contact.with infectious disease

Food contamnination. •

Accidental/latentional poisoning, chm'cal.
mixing; cleaning suppli"sH~azardo.sproducts.

Accidental dwtohatlon of xplosives

Welding Flash .. • "

Sunburn .

Exposure to gamma Source

Exposure to radon gas & progprrý

Exposure to LLRD

Cont~act with live conductors "

Lightning • '

Collision with electrical equipment

Static buildup causing ignition

J
Contactwi infected animals (rabies, hantavirus, we

Airborne particles, forest fari smoka, asthmatic irritants.

Poor hygiaone

Excessive noise from tobls

Blast vibration Cooncassion from deit round) T

rigt laro g equipment (low speed drills eg jumbo r--

.jury from cutting tool.(power saws, grinders, drills) J

rVibration from hand tools I LJ i •OSocTcTfom weoeldr

V'iTration fron equipment

Excessive noise from equipment

Attack from manimal(bear, wolf) J

IV hicle "collision '(moose etc) r

NPlarie collision w ith birds, animals

Allergic reaction to bites/stings

Sitting at crimputer for long-periods

Operating mobile equipmentr

Operating remote equipment.

Welding on equipment in cramped positions,

"Working on equipmeat in tight confines F:

Installing ground support, sealing 1

Lifti.g chahckk wrench on iase dil, moingi pUMPS

j,

Release of air/waterlconcrete/oil/sand frbm lines
ni

I --
Injection of igh pressure air

" 4--------
Release of high prqssure.ground water

Rupture of pressure vessels, boilers, cylinderss-

Rupture of tires/split rius

Uncontrolled movement of lines under pressure
-I .

i
Tinting disca disintegrating

ibjects falling in shaftCleaning/Pigging lines

Crush by hydraulic equipment pivot point
R~ockburst

In
r

Rees f seeefromislicklsinit r

Flyrock, airblast from blasting (unexpected blthrouglh).

Extraneous maanrial from grindingPinch by hydraiilic press.

Vacaca... ?ressur..araispheric pressure, Suck
Truck I-"
Uncontrolled movement of equipment (vent F
doors

q

oop bucktt -r

Failure of suspended load

H-dL stag from welding/cuttin•

Dropping of objects (tools' supplies)
lRun-s of muc i r,

Rus of mnuck in aise/pass (Sloughing)F
. Backfill plug failure .

.Inrush of waler ..

Dropping of objects (equipmeset, materials)

FRlln g whle•waorkingin sc

IIMoving snaterials/supplies r Fall while working in elevating platbrorn, 7

Chaging d/drill rrs.d core trays F Fall from t•dder, sýairs: platforms, tanktops F'
Shovelling coru-ete/snow F ! Falling into open hole.(vent raise, shaft) F-

Dragging hydraulic hoses/jumrbo cable . I Slips due towe tSurfaces " •- I
'Collapse of stocleplte face 17
Cav•e-in oftrsnch .

failure of damwaUl/beriF
us a a~su .u~cc,, a~a"a~au~~ ' . .. sanr as, a.. asr ..a ...u . ...g.bvle,

Installing electrical cable ps due to uneven, roug surace (muck- filureofinftastructwe (building, bridge,
crane

Manual handling of meteria)s in shop. (Door size, isri ing eqi po housekeeping. 177 MOv g materials and toads with mobile equipmen.
Material ýl~inc ,ffa,-,,V. ,)MqL~nual handling of tools IM~ul hndlig o toosU. Dismounting equipment



En-vironmental Aspects RPsk Assessment Checklist

Attracting animals from' domestic wastes (food) M

Disturbing land from cbnstruction of roads or
trails

Distrubing land from off-road activities

Disturbing animals from noise'generati on

Cqntaminaled'materials being stored outside
contained areas.

Dischagingefflu ent a th a limit'

I
Damaging a containment liner Casphalt, waste
pad & pond liners, concrete floor) J 0

Changing the quality of water reporting forI
treatment
Incqeasing contaminant loading to the 7
aeivironment

Impacting 1ýhe performance of treatment r..

Conftmreisted waters in a pad or pond, escapingont.ainment "." .

Release ofa rf-igerant (reon, haltctbons ,
etc.) to the air

Gelnerating noxious or nuisance odours !
enpours • a o

•e~atn s°k .n rds

I,

Generating greenhouse gases (coinbusti.on
products)

i* FUels and HaZardous Cberelrals ""

Rel.as while transporting f•el hrom one
lositian to mother
[eleld while transfering fuels to a storage T7.

.-k

s.
F

pill while transferring fuel to equipment

uels and hazardous chemicals storage .

Spill while transporting hazardou's chemicals *•

from one location to another

Water, Ffflven*, Sewage, Other
Ieaks fiom apipeline containg sewage, C.
e.fluenvor contaminated wateis

Spilled or leaking material could enter a.
watebcdy (creekr river, lake)

Genirafh$'contamiriate~d debris or
equipmmtn(underground debris, equipment
Generating industrial wastes(corstm•ction 1

aste)
Generaiag ecyclable materiais (paper, ".
srdboard,.pails, drams)

S . 1

terwutl ne De ouse 15•1 !An.uncontrolled inflow of water to the nine 1 ..

ropane, diesel, gasoline being used

.cal resouirces (sqad, gravel, lind) will be used F1

lew or eestn•g chenicals will be used

a

IGeneratiag haz.ardous mat&ials (batter ies
wasteo.r " ill .be geer
Waste r&k will be generated "

.Hierarchy of Hazard Controls

The "Hierarchy of hazard c ontrol" below are listed in prioiity Order ie., the most effective is listed first, with.
less effective options listed lower. The highest practical levels of -risk control should be chosen. A
combination of higher and lower level risk controls is usually desirable.

Elimination

Substitution

Engineering Controls

Administrative Controls

Personal Protective Equipment

Le Is
Prefte

t!;liminate or remove the taskthat causes the risk or hazard.
)uestion - Does the task need to be done?

* Replace the hazard with'something less hazardous eg., substitute a
toxic substance with another that is non-tokic.
Questiorf - Can something else be used to reduce the risk?

Use mechanical devices or equipment to reduce the risk. eg.: Local
exhaust ventilation, isolation, guarding, lighting, rearrange the work
area, provide containment, etc.
Question -Can we install something to reduce tM risk?

Use of practices, work ihstructions or training to reduce the risk eg.
Workpermits, checklists, pi6cedures, training.
Question - Are we using our Cameco procedures and instruction to
reduce the risk?

Use of Personal Protective Equipment to reduce the risk and
making sure workers are familiar with and trained to properly use
.the equipment. eg. Gloves, faceshield, hearing protection, chemical
suits
Question - What PPE should be used to reduce the risks of this job

0ed task?



Has the risk of the job decreased with. controls in place?

-Are the risks being controlled properly to protect Worker.hialtli. safety ard
radiation and protection of theenvironment?

Yes. No
M
T,

E2MPORTANT .

.While the job proceeds, constant. supervision and evabu~fion of theijob and controls, must take place.,
If durifig the work thtejbb t'sks chan ge, ot the. controls cannot b' h-apleretet, the Job MUSTBE

S I . PED .the Cameco-Super.visor contacted and -the RIA- reassessed.

Coitaents (if required):

;q -c- -ri9' &A$7r

"t "r+" " 'C&- 4.• rv"• '.0 77 .' ._5 .

JIA Team Names and Signatures

NAME (print) !'*" SIGNATURE
5 'Vi "

_F. .

0 tr

Please make a photocopy of this JHA fo.r your records.
Forward the original to the QMS Xdministrator



JOB HAZARD ANALYSIS
Step L. JOB INFORMATION

o b to'be A-nalyzed: ee / /v-lr 0 -e-- .L-11-' -r--5_A". ~ fe~~ .~
A' AlpeAW- '

Fa*cilitator: rj< 12 K Si~~v D~p artaeut Responsible:. OL A

Date f.fJRA: ½*-59 1
I

Yes No
Whs a Previous JHA Done-for this Job? PY [1" IfYes:, -Date of Previous IHA: • I

Step 2: BASIC JOB STEPS. Step 3i AZARDS IRISKS Step 4: CONTROLS
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Health, Sýfety, and Radiation Risk Assessment Checklist

"I 01 ' ro s ceroa o s (r a" umferrie. tone. wedilna etc'S A ?o-P X
sent .. .* D

Ingestion of pr6cess chemicals (bariuml o g '• c bne t •• ( oari u t h i d e , . " F • .
fiehig hroe "to)

Sun exposure :i

Forest Fires - expo"sur to heat b

Expo'sure to refrigerasits (a/1c). •.

Contactwith hot metal (weldingop:equip., pipe,atc) L

Exposure to fire (burning building, scoops)

Contact wvitI open flame (welding torch, propaneiburners) 
.

Contact*with steam (bataidj;at)Contact with hot steam, burnera, hot *afar, (Kitc'hom,

pes"n'wshle rBs,
Contact with hot flui d (hydraulics, doolaut)M

Contactwith sewaga (lt'C ant, process)

Contact with medical waste ..

Ingestion of contaminated water .

Contactwith infectious disease

, Food costasnination . .

Contact with process themicals (hbaium chloride, I
ferric, lime etc)
Injection, inhalation of illicit drugs

Inhalation ofdieseYgas fumes M

Inhalation of blasting fumes

Inhalation of cigarette smoke =)

Inhalation of fire generated smoke

Injectidn'of high pressure fluids

ingestion of contaminated potable water

rock by runawzy equipment I

krown from moving equipment

nick by susp.eodd load "

slhover of equiliment

nch between euipment

as ofcontrol lullig end moving equipment that ia out 1 r
h•l Yl

Inhalationof dust (silica, chemicals, cementfly M
ash) maintenance activities..

-whlepeatngqupmnt

t in rotseiog eqimn hg pddfrs oos

t inconayorolerltlt auOxygen dgfioiency E]

Explosion due to fladmtable as, chemical"reactio n " "

Accidenstal/Intentional poisoing, chemical.
mSnat cleaning suppligsHazardous "roduFts.

Accidental detonation of explosives

Weldh•;g ýash -

Sunburn •

Exposur'e to gamma soulrce

Exposuore to radon gas &, prog.ený

Exposure to LLRD

Co,.tact with live conductor s 0.

Lightning rr"
Collision with. al~ctrical equ~ipment

Static buildup causing ignition

Shock from welder'

g itto cruher

Caught in rotatitg equipmont (low speed drlls) -

Struck by overlbadoors .

Caught by ropudcables (tbggefa,cýrne)

Struk by shafte wveyanre

* udden stop/ thes fall of shaft conveyance (overgpeed) r.

Fall into tanldbhelpoed

O

.J

(Cnntact'widtl infected animoals (rabies, hantavins, west F).

BAL•BAL•
Airborne particles, forest fire amo~ca. asthmatio irritansst. 1f

P
Poor hygiene 1E31
Excessive noise fBrom tools

Blast vibration (concussion from det round) 0
I ,. - -

Vibration from hand tools

.r-=

Vibratvon from equipment F:
Excessive noise from equipment

Caughtin rotath gequipment (low speed drills egjumbo r7driC)"

Artack fr om animsaf~bear. wolf) F

1Vehicle collision (moosc eta) U>.

Plane collision with birds, animals

AlJle~rgic reaction to bites/ stings

Caught in rotatg equipment (high speed drillseg *1 ..
diCualnd drill) .

Release of air/water/concrete/oil/sand fr6m lines

Injection of Sigh pressure air .,

Release of high prqssure.ground water 1
Ruupture of pressure vessels, boilers, cylindets

Ruptur'e of tires/split rims

inia 

-

my from pora-pak operation •

Injury from hand tools (ee, haohamer, wrench slippage) "•.I r
Contact with hgh pressure water.(pressure washer) F

Injisoy from sheet metal (fabrication, installation)

Injury from fintamas
Pnned/pinched by jackleg

Ice falling from buildings "

Rock-fal (1cost)

Equipment falling from jack/locks/hoi'st F

Grinding discs disintegrating .

Objects falling in shaft : r

Release of concrete from slicklind F

h

I

Inuyfrort culting tool.(power saws, grinders, drll)F

.t"5,-
fiOperating mobile equipment

Operating remote equipment 
r

Welding on~equipmqot in cramped positionsF

Working on. equipment in tight confines L

Cleaning/l.igging lines

Crush by hydraulic equipment pivot point
Rockburst

Pinch by hydrax.lic press

Vaccuumn Pressure,atms6spheric pressure, Suck

Truck
IUcotrollcd movement of equipment(vn

F-;

Uncontrolled movem.ent of tines under pressure F

Flyrock, airb1ast from blasting (unexpected b/through). Fl

Insalng ground upMsupporig 'rn~ Ma

F, Extraneous material from grinding-F

Failure of suspended load F

SiHdt slag from welding/cuning-F

Dropping of objecu (tools' supplies) F

Run of mock in raise/pass (slousghing)F

*F Backfill plug failure. F

-F " -Inru sh of w ater .

F Dopping of oec (equipment, materias)

'Collapse of stockpie face

C. Cave-in of-treach F
failure of dam wall/bbem F

Lifting chi.ckwrench on raise drill, moving pumps _ Falling while working in scoop bucket

moving taterials/pPlies . Fall while working in elevating platform,
.' • scaffalding

Changing d/drill rods, core trays FJ Fall from ladder. stsirs. plafforrs. tankltops

Shovelling concretelsaow r_ Falling into open holeý(vent raise, shaft)

Dýragging hydraulic hoses/jumbo cable F Slips due to watsutr-faces

Installing electrical cable Slip s d u n to . .even, roug c tmusc ble) S a tr uctura l (building, bridge, / F .~s~~ran')ratotueIulr
Manual handling of matenab in shop. (Door sloe, I Ill Tripping due so poor housekeeping lU ~~4ovingmaterials and loads nids mobile eqosiponent. I
M ýual handling of rnateiaJs in shop. (Door sat, Tripping due to poor ho-k-ping

t r-', ,•. L •



. " En.vironmental Aspects Risk Assessment Checklist

-a-

Attlacting animals from domestic wastes (foed) "

Disturbing land from cbnstruction of roads or j
Discharging effluent with a limit' Fuels and Hazardous Chemicals

Rel'ase while transporting fuel from one .
locitiao to another "
NRele~sd while transferring fuels to a storage a .

Changing te quality of water re Porti•g for
treatmen -"

i

lncjeasing contaminant loading to the
eiironment
Impacting the performance .of teatment rn.
facilities II

't~an .

Spill while transferring fuel to equipment ,

Fuels and hazardous chemicals storage I r,

i:Release ofarefrigerant (frepn, .halocarbon',
etc.) to the air

Generating greenhousb gases (combustion
products)

Generating noxious or nuisance odours .

Generating smioke and / or dust 0

Spill while transportin hazarde• iemical n
from one location to another

Water Entluefih Sewage, Other
Leaks from apipeline containg sewage,'
"•fluenvor contaminated wateis

Spilled or leaking Material could enter a.
waterbody (cree4kriver, lake)

IIAnuncosotrolled inflow of water to the min
I.-

Gen.mraing 'contamittated deb'ris or' '
equipment (uideiground debris, equipment
Generating industrial wastes'(conitractionWaste) :.
Generating myelable materials (p~aper, '
1.ardboard,.pails, drums)

Generailg hazardous mdtirials (batteries, D
Waste oil).

I,.asterdck will be generated

.ocl resot•rces (sand, gravel, land) will be used

Hierarchy of Hazard Controls
The "Hierarchy of hazard control" below are listed in lrioiity order ie., the most effective is listed first, with.

less effective options listed lowker. The highest practical levels of risk control should be chosen. A
combination of higher and lower level risk controls is usually desirable.

Elimination

Substitution

Engineering Controls

Administrative Controls

Personal Protective Equipment

Best Eliminate or remove the taskthat causes the riskor hazard.
ouestion - Doeý the task need to be done?

Replace the hazard withsomething less hazardous eg., substitute a
toxic substance with another that is non-tokic.
Ouestiori - Can something else be used to reduce the risk?

Use mechanical devices or equipment to reduce the risk. eg.: Local
exhaust ventilation, isolation, guarding, lighting, rearrange the work
area,.provide containment, etc.
Question -'Can we install something to reduce th6 risk?

Use of practices, work instructions or training to reduce the risk eg.
Work permits, checklists, procedures, training.
Question - Are w e using our Cameco.procedures and instruction to
reduce the r:isk?

Use of Personal Protective Equipment to reduce the risk and
making sure workers are familiar with and trained to properly use
the equipment eg. Gloves, faceshield, hearing protection, chemical
suits
Question - What.PPE should be t.sedd to reduce the risks of this job

ýd task?



IHas the risk of the job decreased with. controls in place?

Are the risks being controlled properly to protect Worker.healthl; safety aind'
radiation and protection of the environment? •

I-•PORTAŽNT

Yes No

N r.

While the job proceeds, constant.supervision and evaju.fion of thejob aid controls must take place,

If durii'g-the work thejob tisls change, ot the. controls cann.ot be inpierriented, the Jo.b MUST BE
•.STOPPED theCameco Supeu.rvisor contacted and -the JILA reassessed.

C9ornents (if required):

7 ZZ

T~-.~7 r~74'gr 6~ R.~

JR-A Team Names and Signatures'

NAME (print) * SIGNATURE

114Lo 7-, 6 .-. .

*IL I

Please make a photocopy of this JHA for your records,
F6dward the original to the QMS Administrator



CAMECO RESOURCES
RESTORATION AND PONDWATER TREATMENT PROJECT

CROW BUTTE POND WATER IX TREATMENT
PROCESS DESCRIPTION

INTRODUCTION

The existing Crow Butte Plant manages the overall process water balance by discharging
plant waste water to one of the three (3) evaporation ponds. The evaporation ponds
provide the function of evaporating the water away from the dissolved constituents,
reducing the solution volume, while concentrating the contained compounds.

The Pond Water IX Treatment process is being added to give the plant the ability to treat
and dispose of the water contained in the evaporation ponds. The goal of treating the
pond water is to empty the ponds. Also, the Pond Water IX Treatment process is to be
able to treat the and dispose of the waste water from yellowcake (YC) thickener
overflow, which now flows into the evaporation ponds, should evaporation pond usage be
minimized in the future.

The Pond Water Treatment system utilizes filtration, pH adjustment using HCI, ion
exchange (IX) with resin, elution of the resin with strong HCL solution, followed by
uranium recovery in the existing plant precipitation and yellowcake thickening circuit.
The discharge streams will be an IX discharge stream with reduced U308 and Vanadium
(meeting the deep well disposal criteria), and a strong eluate stream rich in U308 and
vanadium to be sent to the existing plant precipitation circuit for U308 recovery. The
pond water will be filtered in a multimedia filter, with the captured sediment and algae
being backwashed into the existing evaporation ponds.

The YC Thickener Overflow solution now flows into the evaporation ponds. This is an
intermittent operation. In order to eliminate this source of pond water, the stream may be
directed to the Deep Disposal Well Surge Tank and co mingled with the plant low level
waste water streams before discharging to the DDW. The DDW feed stream is sampled
on a routine schedule and the results are compiled to report against the established
criteria.

Should U30 8 recovery be indicated, or vanadium removal be desired, the YC Thickener
Overflow stream may be redirected to the Pond Water Treatment system. This stream
contains excess hydrogen peroxide which could react with the treatment system IX resin,
oxidizing and destroying the resin. To prevent resin destruction by the excess peroxide, a
multimedia filter containing sand and manganese dioxide is shown. lit is known that
hydrogen peroxide, after contact with manganese dioxide, will become unstable and
undergo rapid decomposition] This is a catalytic reaction such that the manganese
dioxide is not consumed.

The above unit operations in the Pond Water IX Treatment process are tabulated below:
Pond multimedia filtration,
YC thickener overflow multimedia filter contactor (to reduce peroxide),
Feed pH conditioning (using HCI)

7/10/2009 I



CAMECO RESOURCES
RESTORATION AND PONDWATER TREATMENT PROJECT

Ion exchange (IX),
Elution of the loaded resin with strong HCL solution,

Following the above operations the now barren pond water discharge will be sent to the
DDW Surge tank for deep well disposal, and the pregnant eluate containing the recovered
U308 and Vanadium will be sent to the CPP YC precipitation circuit.

These unit operations are adaptations of the processes currently in use by the existing
plant.

EQUIPMENT LIST

Pump, submersible at the pond, 100 gpm, 3 required, 1 each pond
Filter, multimedia, 100 gpm, containing sand and garnet, to filter the transferred pond

water, backwash to the pond
Filter, multimedia, 20 gpm. containing sand and manganese dioxide, to trigger

peroxide decomposition, backwash to the YC thickener
Tank, conditioning, I-IDPE, 2 each 10,000 gal capacity for feed surge and conditioning
Pump, acid resistant, feed tank circulation during conditioning, 100 gpm, for feed pH

conditioning and peroxide destruction
Mixer, inline, mixing HC1 into feed solution to condition feed pH
Pump, Metering, 12 gpm 7% HCl, base to rapidly approach desired pH target
Pump, Metering, 1.2 gpm 7% HC1, trim to hit desired pH target
Pump, Metering, 1.2 gpm 5% NaOH, pH reversal used if pH becomes too acidic
Tank, NaOH dilution,50% to 5%, polypropylene, 50 gallon
Pump, centrifugal, acid resistant, 45 gpm feed to IX column
Filter, duplex bag filter, PVC, to capture suspended solids in IX feed solution
Column, IX, 3 required, PVC, ea 4 ft dia x 11 ft hi, w/90 ft3 TP-207 resin, to capture
U308 and Vanadium
Filter, single bag, PVC, resin trap
Pump, air diaphragm, PVC, 4 req'd, 45 gpm, IX 1, 2, 3, elution, rinse, and drain
Tank, 2 req'd, Eluate, HDPE, 2800 gal, 7 ft dia x 10 ft hi.
Mixer, in-line, PVC, makeup eluate mixing 35% HCl to 7% HCl
Pump, sump, portable air diaphragm, 45 gpm, PVC

PROCESS DESCRIPTION

POND FEED

Pond water from pond 1 is pumped at the rate of 100 gpm to one of the 2 10,000 gal.
Pond Water Treatment conditioning tanks to be located in the new Restoration and Pond
Water Treatment building. The water is filtered using a sand/garnet mixed media filter to
remove +40 micron suspended solids and algae before flowing into the conditioning tank.

7/10/2009 2



CAMECO RESOURCES
RESTORATION AND PONDWATER TREATMENT PROJECT

This feed cycle will be slightly less than 100 minutes at 100 gpm to fill the conditioning
tank to the operating level, then will be shut down until the second tank is emptied and
valves positioned to receive new pond feed.

Pond inventory control between pond 1, pond 3, and pond 4 will be managed separately
to assure a continuous source of blended pond water feed from pond 1.

YC THICKENER FEED (an optional stream)
A 2nd stream, the YC thickener overflow, may be introduced. If this option is selected the
stream will be pumped into the pond water feed line discharging into the conditioning
tank.

This stream contains excess hydrogen peroxide as previously noted which is undesirable
as it could react with the IX resin in the subsequent loading columns, destroying the
resin.

In order to minimize this possibility, the YC thickener overflow is piped through a
multimedia filter, with backwash capability. The filter contains a mixed media bed of
manganese dioxide mixed with coarse sand. The sized coarse sand provides
permeability. The dispersion of natural manganese dioxide provides maximum surface
area for solution contact with the manganese dioxide. A catalytic reaction is triggered
when peroxide contacts manganese dioxide, starting a rapid decomposition of the
peroxide, producing 1120 and 02. (Safety note: At the low ppm concentration of
peroxide in the YC thickener overflow the resulting exothermic reaction of
decomposition is totally adsorbed by the mass of the flowing stream) This reaction was
tested in CB laboratory and again in the plant test No. 5 on YC thickener overflow.

The combined feed streams charge the selected conditioning tank in less than 2 hours,
then are shut down, until the next fill cycle.

FEED CONDITIONING

Feed conditioning is started early during the filling cycle. Filling will continue until the
high level of the conditioning tank is reached. The feed pH is expected to be above 7.5.

The tank content is blended for uniformity by operating a 100 gpm recirculation pump,
moving the recirculation stream through a static pipe-line mixer and into the conditioning
tank during the conditioning period. Acid addition is controlled using pH control and is
injected just ahead of an in-line mixer to rapidly obtain uniform pH. The target pH is 4.0
to 4.5.

Should the pH become to low, NaOH may be added to raise the pH to the target level.

During the conditioning period (approximately 3.7 hours) the excess peroxide in the YC
stream, previously exposed to manganese dioxide to trigger decomposition, has time to
decompose to an acceptable level.
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CAMECO RESOURCES
RESTORATION AND PONDWATER TREATMENT PROJECT

The circulation will continue until the 2 nd conditioning tank is empty of IX feed, then the
function of the tanks will be switched and the full tank of conditioned feed will become
the source of feed to the IX circuit.

The feed filling and conditioning cycle will be repeated, approximately every 3.7 hours.
Pond water and YC thickener overflow pumps will be restarted and the empty tank will
begin to fill.

IX FEED

The IX feed pump will be switched to draw from the conditioned tank. The IX circuit
feed rate will be controlled at the design rate of 45 gpm. The feed pump is started,
pressurizing the system to 60 psig. The feed, under pressure, passes through a polishing
bag filter to the IX columns, finally discharging in the DDW surge tank. The IX column
flow will be in series, 1st stage, 2" stage, 3r stage. During startup the pH between IX 1
and IX 2 will be monitored for a potential drop in pH, observed during the plant test
program. The barren discharge from the 3 stage will be piped through a resin trap filter
to hold any resin escaping from a screen break in any of the IX columns. Periodic barren
analytic samples will be taken as experience dictates. Loading of the three IX columns
will continue until the concentration of either uranium or vanadium in the total
cumulative barren solution nears the observed level (determined by operating experience
and analytical analysis) to not exceed the DDW feed sample regulatory criteria.

At this point the entire circuit is shut down for elution. Feed condition of the full feed
tank may continue. The nearly empty feed tank will be held at the near empty level in
readiness to receive spent rinse solution from the 1st stage IX column elution process.

The 3rd stage and the 2 nd stage IX columns are drained of residual feed water which is
directed forward to the DDW Surge Tank.

The 1 st stage residual feed water, approximately 800 gallons, is directed back to the idle
feed conditioning tank, to limit the amount of feed solution heel remaining in the IX
column.

BARREN DISCHARGE

The barren discharge of the IX treatment now contains acceptable low levels of U308
and vanadium, allowing the stream to be discharged to the plant DDW Surge Tank. In
the surge tank the barren discharge mixes with other DDW acceptable waste waters from
the plant.

The discharge from the DDW Surge Tank to the DDW will continue to be sampled at
specific times to provide a cumulative sample history for compliance DDW discharge
criteria.
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CAMECO RESOURCES
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ELUTION

Eluate is made up in the eluate makeup tank by adding water and HCl to the make up
tank in the following mix ratios

Water added lstinto the makeup eluate tank 1987 gallons, (83% by volume)
35% HC1 at 1. 17 SG added next into the tank 425 gallons, (17% by volume)
Tank content of 7% acid at 1.035 SG will be 2400 gallons (3 BV)

The makeup eluate tank now contains approximately 3 bed volumes (BV) of eluate. The
makeup eluate discharge pump is started, pumping the makeup eluant into the 3rd column,
stripping the uranium and vanadium from the resin. The solution flows through the
column by gravity. The discharge of No. 3 IX is then picked up by switching the IX train
valving to countercurrent flow through No. 3 IX, No. 2 IX, and discharging into the
empty pregnant eluate tank. The loading on the 3 and 2 d IX column resin is light,
therefore one countercurrent pass of 3 BV is indicated.

The discharge from the 3rd column will be a weak eluant, and will continuously be
pumped into the 2nd column. Again, as in the 3 rd column, only one pass of 3 BV through
the 2nd column is indicated, producing an intermediate eluate.

The discharge from the 2nd column will continuously be pumped into the pregnant eluate
tank. The pregnant eluate tank will be pumped into the 1 st column, and circulated back
into the pregnant eluate tank using IX 1 drain pump. Circulation of the 3 BV moved into
the pregnant eluate tank will continue until six (6) BV have been circulated through the
heavily loaded 1st column resin bed, stripping the resin and producing the final 3 BV of
strong pregnant eluate.

The elution system will be shut down as the drain pumps complete the emptying cycle.

After draining, each IX column will be rinsed in a countercurrent flow using the barren
water from the DDW Surge Tank. The rinse will require 2-3 BV of rinse water (1600 to
2400 gallons), will be fed countercurrent through IX No. 3, picked up by the No. 3 IX
drain pump, pumped into IX No. 2, picked up by the No. 2 drain pump, then be pumped
into IX No. 1. The rinse will drain through No. 1, be collected in No. 1 drain pump, and
pumped into the idle feed conditioning tank.

In the feed tank new feed will be added, pH adjusted, the spent rinse acid content will be
utilized, and the combined feed solution processed back through the IX system during the
subsequent process cycle.

Elution is complete. The feed to the IX column will be resumed and the process cycle
repeated.

URANIUM RECOVERY

7/10/2009 5
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The strong pregnant eluant from the pond water treatment system will be transferred to
the CPP, mixing with the existing pregnant stream. The predicted elution cycle is one
elution every 2nd day of IX loading. The ratio of this mix, considering down time for
elution, is in the range of 1000 gallons per day of pregnant eluant from the pond water
treatment, containing approximately 180 gallons of 35% HCl, to be added to 20,000 to
40,000 gallons per day of eluate from normal plant elution operations. The strong acid
content of the eluate from pond water treatment will reduce the requirement for new acid
in the CPP precipitation process.

End

7/10/2009 6
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Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-02

Approval to Operate South Booster Pump Station

April 14, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve the operation of an injection line booster pump station for
injection into Mine Units 9 and 11.

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

Name Title Area of Expertise

Jim Stokey General Manager Management

Doug Pavlick Operations Manager Operations

Larry Teahon Manager of Health, Safety, and Safety
Environmental Affairs

Rhonda Grantham Radiation Safety Officer Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Tate Hagman Administrative Supervisor Instrumentation

Mr. Stokey is the SERP Chairman. Mr. Teahon was appointed SERP Secretary for this
evaluation.

Purpose of SERP Evaluation

The purpose of this evaluation by the CBR SERP is to review and approve the operation
of a booster pump station for Mine Units 9 and 11.
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License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequence's of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. The SERP reviewed the licensing
requirements, including the following documents:

" Title 10, Code of Federal Regulations;
" Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;
" 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;
• Technical Evaluation Reports issued in support of amendments to SUA-1534.
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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 23 to SUA-1534 dated May 12, 2008 was reviewed for specific
requirements related to approval and operation of the booster pump station.

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 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 Booster Pump Station checklist and Pressure Testing sheets.
These checklists were developed by the Wellfield Construction staff to document
completion of all required actions before initiating operation of this booster pump
station. Some of these actions are required by regulatory and licensing requirements,
while some were developed over the course of mining experience at Crow Butte.
Construction activities are governed by EHSMS Volume III, Operations Manual,
Procedure P-15, Installation of Wellfield Pipelines. The Maintenance Superintendent
reviewed these items and stated that all had been completed and the appropriate controls
were in place.

A copy of the testing sheets and support documentation is attached to this SERP
Evaluation.

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 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the
completion of pressure testing for piping systems associated with this booster pump
station and found that they meet the intent of the EA.
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Financial Surety

The proposed change is covered in the NRC-approved financial surety maintained by
CBR and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

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 startup of
booster pump station.

Technical Evaluation Reports

The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. None of the TERs
prepared since license renewal directly address issues related to approval of a booster
pump station for operation.

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 have been met and
that start up of this booster pump station will not degrade the safety and environmental
commitments.

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves start
up and operation of the booster pump station.

Approved this 14th day of April, 2009.

StRP Chairman O

Larry Teahftn, Manager of Health, Safety, anl En4ironmental Affairs
SERP Secretary
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Rhonda Grantham, Radiation Safety Officer

Doun a) ick, Operations Manager
4,422

Bob Tiensvold, Maintenance Superintendent

Tate Hagman, Aministrative Supervisor
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SERP check list for Injection Booster Station South (Down Flow)
Date Initials

New TL piping installed I
Pressure gauges installed -/1-3

Pressure test complete
Operational lockouts installed - , o• T• V/•j
Instrumentation installed
Instrumentation operation checked 13
Wet building alarm installed l e
Wet valve station alarm installed - J15
Wet alarms checked for alarm at plant -/13 I (y
Non-service lines locked out - ,I _ _

Communication wire installed 3)c .
Communications checked -

Ground continuity check - 113 (V
VFD's installed and programmed 11V
Processor installed and programmed - /'__" "_
UPS installed ,______
RSView screens installed 2/0o9 TY
PLC programmed ,A/T h7
Visually inspect entire system to plant I- ' 0 D
As built drawings complete •ý 1- I Op,110 book complete II



CROW BUTTE RESOURCES, INC.
86 Crow Butte Road
P. 0. Box 169
Crawford, Nebraska 69339-0169

(308) 665-2215
(308) 665-2341 - FAX

GROUND RESISTANCE TEST RECORD

TEST SET USED: AEMC Model 3711 Ground Resistance Tester

GROUND TEST RESULTS: Injection Booster Station South (Down Flow)
OHMS: 1/Rt = 1/6.5 + 1/1.8 = 1.16 OHMS

CONCLUSIONS:

THE TEST RESULTS ARE SATISFACTORY

TEST PERFORMED BY:

CROW BUTTE RESOURCES, INC.

Bob Tiensvold
Date: April 13, 2009
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CROW BUTTE RESOURCES, INC.

86 Crow Butte Road
P.O. Box 169
Crawford, Nebraska 69339-0169

(308) 665-2215
(308) 665-2341 - FAX

MIEMORAINDUM

TO:

FROM:

DATE:

SUBJECT:

File

Kirk McDowell

March 31, 2009

Injection Booster Pump Station

Pressure-check verification for injection booster pump station.

On March 21, 2009, the new injection line of booster pump station was pressure-tested
from Plant to Valve Station I ' - -:

Start - 125 psi

60 minutes

Stop - 122 psi

On March 27, 2009, the new production line was pressure-tested from the Plant to Valve
Station I1- Pio

Start- 125 psi

60 minutes

-Stop - 123 psi

KWlf McDowell
Weilfield Construction Foreman
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CROW BUTTE RESOURCES, INC.

SERP 09-03 Evaluation
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Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-03

Wellhouse 29A Approval to Operate

May 21, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve operation of Wellhouse 29A in Mine Unit 7 at the Crow Butte
Uranium Project.

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

Name Title Area of Expertise

Jim Stokey General Manager Management

Larry Teahon Manager of Health, Safety and Environmental
Environmental Affairs

Doug Pavlick Operations Manager Operations

Ron Herrick Safety Supervisor Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Wade Beins Senior Geologist Well Construction

Tate Hagman Administrative Supervisor Instrumentation

Dr. Stokey is the SERP Chairman. Mr. Teahon 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
29A for operation. Additional wells were drilled in Mine Unit 7 to recover some low
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grade ore that exists in this area. Some of these wells have been plumbed into existing
Wellhouse 29. The new wells associated with this welihouse are designated as
Wellhouse 29A.

License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. 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. 21 dated January 29, 2007;
• Application for Renewal of USNRC Radioactive Source Materials License SUA-

1534, Crow Butte Resources, Inc. December 1995;
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• 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;

* Technical Evaluation Reports issued in support of amendments to SUA-1534.

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 23 to SUA-1534 dated May 12, 2009 was reviewed for specific
requirements related to approval and operation of a wellhouse.

Mine Unit 7 was previously approved by a CBR SERP (see SERP 99-02 dated July 8,
1999). Therefore, no review of monitor well location, installation or baseline sampling
and Upper Control Limit determination is required for approval of Wellhouse 29A.

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 29A are the same as those described
in the LRA and contained in EHSMS Volume III, Operations Manual, Procedure P-25,
Well Installation. MITs were performed in accordance with EHSMS Volume In,
Operations Manual, Procedure P-23, Mechanical Integrity Test (MIT). All MIT data
sheets were contained in the Notice of Intent to Operate Wellhouse 29A (or in the
original Mine Unit 7 Notice of Intent) that was submitted to the NDEQ. These MIT data
sheets were provided by the Senior Geologist and reviewed by the SERP. The records
indicate that the MITs performed in Wellhouse 29A 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
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.
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The SERP reviewed the Wellhouse Start-up Checklist for Wellhouse 29A. 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. Construction activities are governed by
EHSMS Volume 1Hi, Operations Manual, Procedure P-15, Installation of Wellfield
Pipelines. The Maintenance Superintendent reviewed these items and stated that all had
been completed and the appropriate controls were in place.
A copy of the Wellhouse Start-Up Checklist is attached to this SERP Evaluation.
Supporting documentation in the form of pressure tests and ground continuity checks are
also attached. Because this is an existing wellhouse, not all items on the Start-Up
Checklist would apply. These items were covered in the initial start-up of the wellhouse.

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 29A.

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the
completion of pressure testing for piping systems associated with Wellhouse 29A 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 and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

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
29A.

Technical Evaluation Reports
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The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. None of the TERs
prepared since license renewal directly address issues related to approval of a new
Wellhouse for operation.

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 have been met and
that startup of Wellhouse 29A 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 29A in Mine Unit 7.

Larry Tealn, Manager of Health, Safety and Environmental Affairs
SERP Secretary

Ron Herrick, afety Supervisor (Radiation Safety Designee)

Bob Tiensvold, Maintenance Superintendent
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W•de Beins, Senior Geologist

< Cf r j

Tate Hagman, Ad' inistrative Supervisor



Well House Start-Up Checklist Well House # 29A

Date
Comments CompletedDescription Person Initial

Permit To Ooerate Beins I Tiensvoidý / Stokev

10

113

14

15

19

2•

21

z

2

2

2

21

2

23

2•

3(

3

3

Complete Pressure Testing (Trunkline and House) McDowell/ Tiensvold IStokey L1•EI.A.-

Pipelines checked for leaks McDowell I Tiensvold I Stokey .__..__.

Pipelines buried McDowell / Tiensvold / Stokey 2,/0______"--_
Pressure gauge on injection manifold McDowell/ Tiensvold /Stokey I/k/-

Injection lines equipped with totalizing flow meters McDowell fTiensvold I Stokey •/ I' I7
Injection and Production total flows can be measured Hagman I Tiensvold I Stokey /"

Unused trunkline locked out by two separate means McDowell/ Tiensvold / Stokey

Isolation valves are closed and chained McDowell/ Tiensvold I Stokey __ //____

Map of 2" lines in house McDowell/ Beins I Tiensvold I Stokey /

Well-field Layout map in house McDowell Beins Tiensvold / Stokey 5/ 2
C heck berms Teahon t Tiensvold I~2 StokeyY~ •24 §
Pressure check oxygen lines Roberts I McDowell I Tiensvold I Stokey

Continuity check on producers Tiensvold /Stokey _-____

Ground fault check REA / Tiensvold I Stokey Al

Communications wire check Hagman / Tiensvold / Stokey ____.___c_

sater size check Tiensvold I Stokey u S'l'n..-1 2 .0

-rocessor installed well house Hagman / Tiensvold / Stokey AI/A- ___"__

UPS installed and operational Hagman I Tiensvold / Stokey /AN _ _A

Wet house alarm installed Tiensvold / Stokey /vt /4
Wet house alarm checked Hagman I Tiensvold I Stokey x /M
Oxygen solenoid checked Hagman / Tiensvold I Stokey N /4

Check fuses in control panel Tiensvold / Stokey N_4/"

Program MMI Tiensvold I Stokey r 0. -

5 Program PLC Tiensvold I Stokey /'

Set Scalar Card 'K' Factors P. Dunn I K. Forbes / Tiensvold / Stokey -_i_ _ / i.
7 Off tags and lockouts Tiensvold / Stokey t•5/)•VAtA/

Contaminated and uncontaminated cans P. Dunn / K. Forbes I Tiensvold / Stokey . ( A
9 Complete 2" lateral inspection McDowell/ Tiensvold /Stokey a-m/? .

0 Visually inspect entire system to plant Tiensvold I Stokey

iLabels on Monitor Wells McDowell I TiensvoId I Stokey i-ZIA (_

2 Valve Station Covers and Stairs Built R. Roberts / Tiensvold / Stokey A/ 4
o Manifold Pressure Switches installed Tiensvold I Stokey .

4 Injection Filter installed McDowell I Tiensvold I Stokey Alll-
-ilter instrumentation and gauges installed Tiensvold I Stokey /- -___)

,ctronic door lock installed TienavoldI/Stokey A -

Feb 09 

Rev 2
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Well House Start-Up Checklist
EHS 2-22
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Crow Butte Resources Date:

Pump Continuity
Wellhouse

Item # Well#

0

Technician: Gabe Scoggan/Bob Tiensvold

Non-Service Lines Locked-Out: Ye No
Meter

Item # Well # Initial Reading CommentsMeter

Initial Reading Comments

1

2

3

4

. 5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

P 5236 1.7 Ohms

P 5239 Ohms

P 5244 ..... _____Ohm,

P 5254 .Ohm

P 5256 Ohms

P 5258 Ohms

P 5261 Ohms

P 5266 _______.__._(.__Ohms

P 5268 ..... ________Ohms

P 5271 Ohms

P 5276 Ohms

P 5278 Ohm.

P 5279 t,( I Ohms

P 5283 Ohms

Ohms

Ohms

Ohms

Ohms

20

21

22

23

24

25

26

27

28

29

30

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms
Ohms

= = II. A 6 6 6 A A



A

A

0

AA

0

A • O

Welihouse 32 A/53

Add Ins 523906

U/

52 A 5236

52592

o2 54 5253 52o55256

A

0
A- ; 0

0

0
A

CROW BUTTE PROJECT
MINE UNIT 7 WELLHOUSE 29 ADD IN MAP

S '/2 SEC 19 T31N R 51W

•e1950 Production Well - Wellhouae Boundary

A11958 Injection Well

SM7-2 Monitor Well

a50meter5

'0 100 160 200 feat

0

0

0 A

AL
5261

0

5270
A

0A [

A 0A

0

SM7-

Wellhouse 28

A
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A 5265

A5266
0

0

A
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A

SM7-1 2
-,•, -A -lz-OO 0 A

5281SM7-15 5254 5283
A 0 08

5243 5272

5273

Wellhouse 31

LWellhouse 29

A
5275 5276

0

5274
A

05279

5277
AL0

5285
A0

5278 5280
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WELLHOUSE 29 ADD IN MAP
S% SEC 19 TS3N R 51W

oe1950 Production Well
AlS,58 Injection Well

SM7-2 Monitor WellWellhou:
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A

A
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A
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0
0
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A
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Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 0

Review of Pressure Test Data Complete:.•?3/1-•"-"1

Date: "?

Mine Manager:

W.F.C. Foreman: 2.4 -

Non-Service Lines Locked-Out: Y's (

Item # Well # Initialed by Comments Item # Well # Initialed by Comments

- w ~ Y

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

P 5236

P 5239 'ýi 4 f-
P 5244 .""Y -7 .* , . '&

P 5254 ,-..

P 5256

P5258 • ( .- f,

P 5261 k ,

P 5266 \' 4/)A
P 5268 "•'1or, , '
P 5271 D Y (za 0

P 5276 ____ A5lJ ;,

P5278 ______ t&I j , Tel

P 5279 . p,,t\

P 5283 IV

20

21

22

23

24

25

26

27

28

29

30

I



Item # Well# Initialed by Comments Item # Well # Initialed by Comments
- I I Y

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

15234

15242 of

I 5243 0

1 5252

15253 -T __

15255 __ _ _

1 5257 -.J" _ _ _ __ _ _

15259 c ' _

1 5265 ••0• .

1 5267 c

I 5269 0

1 5270 0< "-.

15272 -

15273 "
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Well House Pressure Check Verification

Pressure check for Well House ; A- D ate: I/z /

Inj ect n:
On q-" the injection lines and 2" laterals were pressured to

S//,) psi. This was done using a centrifugal pump and potable water. The time
interval was as follows:

Start: /0 D psi at- Av1 I F- 1  "
S t o p : . 9 5 p- s i a t .•_ _" -

7AM / p M

Production:
On 51i1q -g the production trunk lines and 2" laterals were pressured
to /0 psi. This was done using a centrifugal pump and potable water. The
pressure and time interval was as follows:

Start: / 00 psi at--- I'r" ! 7 -vf,'- '7
Stop: S'" psi at _-,, ,4 PM

The section of trunk line was from valve station to the well field in

jeý t-ItVF 1---'Al e-H-eCAýý10_

Oxygen:
On _ _ _ _ the oxygen line was pressured to
pressure and time interval was as follows:

Start:
Stop:

psi. at
psi at

AM/ P
AM /PM

psi. The

to the well field inThe section of trunk line checked was from valve station

Well Field Construction Foreman

qa"ýý /- V/dj



CROW BUTTE RESOURCES, INC.

MEMORANDUM ago,

TO: File

FROM:

DATE:

Bob Tiensvold•)

5/20/2009

SUBJECT: HH 29A lateral lines pressure check

On May 14, 15, and 18, 2009 the lateral production and injection lines installed in HH
29A from the header house to the individual well heads were pressure checked. The pressure
check included the poly pipe to gorilla hose weld fittings as well as the gorilla hoses
themselves. All lines were pressure checked individually by being pumped up to 100 psi using
a centrifugal pump while not losing more than 5 psi in 5 minutes. All lines passed the pressure
check. Listed below are the individual lines tested.

Producers:

5236, 5239, 5244, 5254, 5256, 5258, 5261, 5266, 5268, 5271, 5276, 5278, 5279, 5283

Injectors:

5234, 5242, 5243, 5252, 5253, 5255, 5257, 5259, 5265, 5267, 5269, 5270, 5272, 5273, 5274,
5275, 5277, 5280, 5281, 5285
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CROW BUTTE RESOURCES, INC.

SERP 09-04 Evaluation



CAMECO RESOURCES
CROW BUTTE OPERATION

SERF 09-04

Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-04

Approval to Operate Additional Wells in Wellhouses 23 and 48
and

Replacement Well 5319A in Wellhouse 51

July 9, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve in Mine Unit 10 the replacement of a well in Wellhouse 51
and in Mine Unit 6 the addition of a new well to Wellhouse 48 and the addition of three
new wells to Wellhouse 23.

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

Name Title Area of Expertise

Doug Pavlick Operations Manager Management
(designee)

Larry Teahon Manager of Health, Safety, and Safety
Environmental Affairs

Rhonda Grantham Radiation Safety Officer Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Wade Beins Senior Geologist Well Construction

Mr. Pavlick is the SERP Chairman. Mr. Teahon was appointed SERP Secretary for this
evaluation.

Purpose of SERP Evaluation



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-04

The purpose of this evaluation by the CBR SERP was to review and approve the
operation of replacement well 5319A in Wellhouse 51 and the addition of one new well
(5640) in Wellhouse 48 and three new wells (1921, 1922, and 1923) in Welihouse 23.

License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. The SERP reviewed the licensing
requirements, including the following documents:

* Title 10, Code of Federal Regulations;
* Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;
* 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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SERP 09-04

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

* Technical Evaluation Reports issued in support of amendments to SUA-1534.

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 23 to SUA-1534 dated May 12, 2008 was reviewed for specific
requirements related to approval and operation of additional wells.

Mine Unit 10 was previously approved by SERP 07-01 dated April 10, 2007. Therefore,
no review of monitor well location, installation or baseline sampling and Upper Control
Limit determination is required for this approval. The start up of Wellhouse 51 was
approved by SERP 08-03 dated May 9, 2007, the start up of Wellhouse 48 was approved
by SERP 07-01 date April 10, 2007, and the start up of Wellhouse 23 was approved by
SERP 0 1-98 date March 4, 1998.

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 Wellhouses 51, 48 and 23 are the same as those
described in the LRA and contained in EHSMS Volume 1mI, Operations Manual,
Procedure P-25, Well Installation. IvlTs were performed in accordance with EHSMS
Volume 1HI, Operations Manual, Procedure P-23, Mechanical Integrity Test (MIT). The
MIT data sheets were provided by the Senior Geologist and reviewed by the SERP. The
records indicate that the MITs performed in Wellhouses 51, 48 and 23 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
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.
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The SERP reviewed the Final Inspection of Piping Wellhead to Plant and Pressure
Testing sheets. These checklists were developed by the Wellfield Construction staff to
document completion of all required actions before initiating operations of these wells.
Some of these actions are required by regulatory and licensing requirements, while some
were developed over the course of mining experience at Crow Butte. Construction
activities are governed by EHSMS Volume III, Operations Manual, Procedure P-15,
Installation of Welfield Pipelines. The Maintenance Superintendent reviewed these
items and stated that all had been completed and the appropriate controls were in place.
A copy of the testing sheets is attached to this SERP Evaluation.

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 Wellhouses 51, 48 and 23.

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the
completion of pressure testing for piping systems associated with Wellhouses 51, 48 and
23 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 and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

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 startup of
new wells.

Technical Evaluation Reports

The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. None of the TERs
prepared since license renewal directly address issues related to approval of new wells
for operation.
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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 have been met and
that startup of these wells will not degrade the safety and environmental commitments.

Based upon this evaluation of the licensing basis, the CBR SERP hereby approves startup
and operation the replacement well in Wellhouse 51, one new well in Wellhouse 48, and
three new wells in Wellhouse 23.

Approved this 9th day of July, 2009.

Dogdvi( Operations Manager

SERiYChairman

Larry Te n, Manager of Environmental, Health and Safety
SERP Secretary

Rhonda Grantham, Radiation Safety Officer

Bob Tiensvold, Maintenance Superintendent

/6 dio eiorgst

7-9-09
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D uave rHeineman DEPART"mENT OF ENVIRONMENTAL QuALrry
SGovernor Michael J. Linder

Director
Suite 400, The Atrium

1200 'N' Street
P.O. Box 98922

Lincoln, Nebraska 68509-8922
Phone (402) 471-2186

FAX (402) 471-2909
website: www.deq.statene.us

NOV 1 9 2I08

Mr. Steve Collings
Crow Butte Resources, Inc.
141 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

On November 13, 2008 the Nebraska Department of Enviromnental Quality received a
submittal of information ft-om Crow Butte Resources, Inc. The submittal serves as a Notice of
Intent to Operate and contains a Well Completion Report and a Casing Integrity Test Report for
the recently installed well (5319A) in Mine Unit 10, Well House 51.

The Depar-tment has reviewed the information submitted and determined that it is
adequate and complete. Upper Control Limits and Restoration Values established for Mine Unit
10 have already been submitted and approved. Approval of the additional well in Well House 51
of Mine Unit 10 wvill not alter those values. The Department hereby approves the Notice of
Intent to Operate the additional well in Mine Unit 10.

If you have any questions concerning this matter, please contact Jennifer Abrahamson of
my staff at (402) 471-4290.

Sincerely,

Director

ML/jla
word/CBR/1e(ter/NO_M U 10W1-H51_5319A.doc

Cc: Dave Carlson, NDEQ
Jim Stokey, CBR

mC

an

An Equal Opportunity'Affirmative Action Employer

<ý! Printed with soy Ink on recycled paper
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Well House Pressure Check Verification

Pressure check for Well House ._<7-/ Date: - .5-- S 00

Injection:
On 5 /- the injection lines and 2" laterals were pressured to
• /' 0j psi. This was done using a centrifugal pump and potable water. The time
interval was as follows:

Start: /2 ý_ psi at AM_______
Stop:. /', a psi at_____

½
The section of trunk line checked was from valve station /2. - to the well field in

Production:
On f,0- / (3 • the production trunk lines and 2" laterals were pressured
to . psi. This was done using a centrifugal pump and potable water. The
pressure and time interval wa5as follows:

Start: / 2- psi at AM\/A
Stop: 17-/ psi at

The section of trunk line wa's from valve station / 2- to the well field in

1,/il •~~/

Oxygen:
On the oxygen line was pressured to 12 _psi. The
pressure and time interval was as follows:

Start: /.- psi at LO 60 AM / PM
Stop: 2- psi at d AM / PM

The section of trunk line checked was from valve station t (/ o the well field in

Well Fiel d Construction Fdrieman



STATE OF NEBRASKA
Dave Heineman
GovemoT

OCT 2 1 2008

DEPARTMENT OF ENVIRONMENTAL QuALITy
Michael J. LiUnder

Director
Suite 400, The Atrium

1200 'N' Street
P.O. BDX 98922

Lincoln, Nebraska 68509.8922
Phone (402) 471.2186

FAX (402) 471-2909
website. ww,.deq.state,ne.us

Mr. Steve Collings
Crow Butte Resources, Inc.
141 Union Boulevard, Suite 330
Lakewood, Colorado 90228

Dear Mr. Collings:

On October 6, 2008 the Nebraska Department of Environmental Quality received a
submittal of information from Crow Butte Resources, Inc. The submittal serves as a Notice of
Intent to Operate and contains a Well Completion Report and a Casing Integrity Test Report for
the recently installed well (5640) in Mine Unit 10, Well House 48.

The Department has reviewed the information submitted and determined that it is
adequate and complete. Upper Control Limits and Restoration Values established for Mine Unit
1 Ohave already been submitted and approved. Approval of the additional well in Well House 48
of Mine Unit 10 will not alter those values. The Department hereby approves the Notice of
Intent to Operate the additional well in Mine Unit 10.

If you have any questions concerning this matter, please contact Jennifer Abrahamson of
my staff at (402) 471-4290.

Director

ML/jla
wvord/CBIRlcttr/NOIMU 14)WH43_5640
Cc: Dave Carlsoi, NDEQ

Jim Stukcy, CBR

An Equal Opportunli WAffirmatite Action Employer

Printed wilth soy ink on recycled paper



.A 0

A

o SM10-03

4000
0

4408

A

4385.A

487

4109

4192
A 4177

A.

4397
....... ........... --..... CM 8-14 ---

4181 4180
0 S1• 10-01•l 3

4176A

0

A `4384-

A193  
CM8-15

4386'- SM10-02""A- •' 4186

4 ;389
-A

4388
A.-

4108, .. 4107
A- 4106-

4365
0

4566 Z
4364 4191 4187 4188

4362
4189
0

4343
0

"4310

4352 SM1O-30 CM8-16
4354
0

4341
A,

0 -o
'4330-
,& 4359 43S3

A

0

0 -0...
E3

e A4382 "A

4351

4339
A6- _,

3 7 3 4309

A A
E

-A Mine Unit 8 Wellhouse 36
4312

CMIO-29
4350
E3 r0

4340' A

"•4349 " ..."A

4332 43580

4333

4338

4348
434 33

ý4347 A 0 A 0 A 0

0 4317
O

'4313
A- - - 4374

^ 4337'- .. SM1 -31-A ..

CM8-17

A A a A A A

4318
ol

43.75

Baseline Wells and Monitor Wells in Red
CMIO-30

CAMECO RESOURCES
CROW BUTTE OPERATION

MINE UNIT 10 Wellhouse 48
Portions of Sections 12 & 13 T 3IN R 52W

950 Mine Unit 10 Production Well
952 Mine Unit 10 Injection Well

MI0-01 Mine Unit 10 Monitor Well

4319
smio-32

0 60 00 60 met0 ere

0 50 100 150 200 feet

o1

A

•C

CM8 -18



Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

W e llh o u s e : 4 8 *r7 - cf
Review of Pressure Test Data Complete: j -- O .."

Item # Well # Initialed by Comments

-71-1Date:

Mine Manager:

W.F.C. Foreman:

Non-Service Lines Locked-Out:
Item # Well # Initialed by

Cmv/,t
Comments

I 20

21

22

23

24

25

26

27

28

29

30

_______________________ A h



Well House Pressure Check Verification.

Pressure check for Well House ". "Date: _7 LY"0

Injection XProduction o
On If the 2T" laterals were pressured to -psi, This was done
using injection manifold pressure and injection water. The time interval was as follows:

Start: ~psi at'/

o psi at _ _

7mre Ogor pedorm~ing test D ate

Injection u IProduction o
On the 2" laterals were pressured to psi. This was done
using injection manifold pressure and injection water. The time interval was as follows:

Start: psi at AM/PM
Stop: __ psi at AIM/PM

Weilfield Operator performing test Date

Injection 3 lProduction o
On the 2" laterals were pressured to psi. This was done
using injection manifold pressure and injection water. The time interval was as follows:

Start: psi at AM/PM
Stop: _psi at AM/PM

Wellfield Operator performing test Date

Injection o Production o
On the 2" laterals were pressured to psi. This was done
using injection manifold pressure and injection water. The time interval was as follows:

Start: psi at AM/PM
Stop: psi at AYIAPM

Wellfield Operator performing.test Date



STATE OF NEBRASKA
Dave Heineman
Governor DEPARTMENT OF ENVIRONMENTAL QUALITY

Michael J. Linder
Director

Suite 400, The Atrium
1200 'N'. Street

P.O. Box 98922
Lincoln, Nebraska 68509.8922

Phone (402) 471-2186
FAX (402) 471-2909

website: www.deq.state.ne.usNOV 1 4 2008

Mr. Steve Collings
Crow Butte Resources, Inc.
141 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

On November 7, 2008 the Nebraska Department of Environmental Quality received a
submittal of information from Crow Butte Resources, Inc. The submittal serves as a Notice of
Intent to Operate and contains a Well Completion Report and a Casing Integrity Test Report for
three recently installed wells (1921, 1922, and 1923) in Mine Unit 6, Well House 23.

The Department has reviewed the information submitted and determined that it is
adequate and complete. Upper Control Limits and Restoration Values established for Mine Unit
6 were submitted on January 23,1998 and approved. Approval of the additional wells in Well
House 23 of Mine Unit 6 will not alter those values. The Department hereby approves the Notice
of Intent to Operate the three additional wells in Mine Unit 6, Well House 23.

If you have any questions concerning this matter, please contact Jemnifer Abrahamson of
my staff at (402) 471-4290.

Sincerely,

Director

ML/jla
word/CBR/letter/NOIMU6_WH23wells.doc
Cc: Dave Carlson, NDEQ

Jim Stokey, CBR

An Equal Opportunity/Affirmatiae Action Employer

ý Printed with soy ink on recycled paper •
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Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 23 (1
Review of Pressure Test Data Complete:,,

Item # Well # Initialed by Comments

Date:
Mine Manager:

W.F.C. Foreman:
Non-Service Lines Locked-Out:,

Item # Well # Initialed by

7-%62

Comments
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1 1923 LL 9/
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On June 29, 2009, three new wells in WH23 were pressure-checked to 100 psi.

1921
Start 100 psi 5 minutes
End 98 psi

1922
Start 100 psi 5 minutes
End 97 psi

1923
Start 100 psi 5 minutes
End 98 psi

Keirk McDowel
June 29, 2009



CROW BUTTE RESOURCES, INC.

SERP 09-05 Evaluation
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Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-05

Approval to Operate Replacement Well 3979A in Wellhouse 47

July 23, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve in Mine Unit 9 the replacement of a well in Wellhouse 47.

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

Name Title Area of Expertise

Jim Stokey General Manager Management

Doug Pavlick Operations Manager Operations

Larry Teahon Manager of Health, Safety, and Safety
Environmental Affairs

Rhonda Grantham Radiation Safety Officer Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Wade Beins Senior Geologist Well Construction

Mr. Stokey is the SERP Chairman. Mr. Teahon 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 the
operation of replacement well 3979A in Wellhouse 47 in Mine Unit 9.
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License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. The SERP reviewed the licensing
requirements, including the following documents:

• Title 10, Code of Federal Regulations;
* Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;
* 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;
• Technical Evaluation Reports issued in support of amendments to SUA-1534.
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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 23 to SUA-1534 dated May 12, 2008 was reviewed for specific
requirements related to approval and operation of additional wells.

Mine Unit 9 was previously approved by SERP 03-05 dated October 22, 2003. Therefore,
no review of monitor well location, installation or baseline sampling and Upper Control
Limit determination is required for this approval. The start up of Wellhouse 47 was
approved by SERP 06-06 dated December 1, 2006.

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 47 are the same as those described
in the LRA and contained in EHSMS Volume III, Operations Manual, Procedure P-25,
Well Installation. MITs were performed in accordance with EHSMS Volume III,
Operations Manual, Procedure P-23, Mechanical Integrity Test (MIfT). The MIT data
sheet was provided by the Senior Geologist and reviewed by the SERP. The records
indicate that the MIT performed on well 3979A in Wellhouses 47 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
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 Final Inspection of Piping Wellhead to Plant and Pressure
Testing sheets. These checklists were developed by the Wellfield Construction staff to
document completion of all required actions before initiating operations of this well.
Some of these actions are required by regulatory and licensing requirements, while some
were developed over the course of mining experience at Crow Butte. Construction
activities are governed by EHSMS Volume III, Operations Manual, Procedure P-15,
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Installation of Wellfield Pipelines. The Maintenance Superintendent reviewed these
items and stated that all had been completed and the appropriate controls were in place.
A copy of the testing sheets is attached to this SERP Evaluation.

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 this well.

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the
completion of pressure testing for piping systems associated with Wellhouse 47 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 and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

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 startup of
new wells.

Technical Evaluation Reports

The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. None of the TERs
prepared since license renewal directly address issues related to approval of new wells
for operation.

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 have been met and
that startup of this well will not degrade the safety and environmental commitments.
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Based upon this evaluation of the licensing basis, the CBR SERP hereby approves startup
and operation the replacement well in Wellhouse 47.

Approved this 23rd day of July, 2009.

-Jim okey •n Mana ýr-

7/2344
Larry Teah*, Manager of Health, Safety and <Environmental Affairs
SERP Secretary

Dýo lick, Operations Manager

-Of

Rlhonda Grantham, Radiation Safety Officer

Bob Tiensvold, Maintenance Superintendent

• Wade Beins, Senior Geologist

7-z23-o0



JUL 1 8 2009 STATE OF NEBRASKA
Dave Heineman
Gouernor

L -------------------

DEPARTMENT OF EWRONMENTAL QUAUTY
Michael J. Linder

Director
Suite 400, The Atrium

1200 'N' Street
P.O. Box 98922

Lincoln, Nebraska 68509-8922
Phone (402) 471-2186

FAX (402) 471-2909
website: www.deq.state.ne.usJUL 1ý 6 2009

Mr. Steve Collings
Crow Butte Resources, Inc.
141 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

On July 13, 2009 the Nebraska Department of Environmental Quality received a
submittal of information from Crow Butte Resources, Inc. The submittal serves as a Notice of
Intent to Operate and contains a Well Completion Report and a Casing Integrity Test Report for
the recently installed well (3979A) in Mine Unit 9, Well House 47.

The Department has reviewed the information submitted and determined that it is
adequate and complete. Upper Control Limits and Restoration Values established for Mine Unit
9 have already been submitted and approved. Approval of the additional well in Well House 47
of Mine Unit 9 will not alter those values. The Department hereby approves the Notice of Intent
to Operate the additional well in Mine Unit 9.

If you have any questions concerning this matter, please contact Jennifer Abrahamson of
my staff at (402) 471-4290.

I Michael J. Linder
Director

ML/jla
word/CB R/letter/NOI_MU9_WH47_3979A.doc

Cc: Dave Carlson, NDEQ
Jim Stokey, CBR

An Equal Opportunity/Affirmatiue Action Employer

Printed with soy ink on recycled paper (
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ANebraska Department
of Environmental Quality

Casing Integrity Test Report
('fR RCompany:

Project: fC-'e IL
Permit No:/!!%io!am/• I ý

Wel No: 2ý 7QA
Diameter: _. __ ____

h. 7)9'
Casing Type: 4 ý4 ýA

Hole Depth: -7zI0 ' Casing DepthIo

Screened Interval(s):

Depth to K-packer: _7

Comments: I A /

Depth to Test Packer(s) 707 ,•':d.A Lk' I
i3"AL &* 10-

ELAPSED PRESSURE
TIME TIME (Min) (PSIG)

I/1!

rest Performed By: i1-L, 4-
Date: _7- 9-t_

Calibration Performed By: iiL
Date:

CERTIFICATION

I certify under penalty of law that I have personally examined and am familiar with the information submitted in this
application and all attachments and that, based on inquiry of those individuals immediately responsible for obtaining
information, I believe the information is true, accurate, and complete. Further, I certify awareness that there are significant
penalties for submitting false information, including the possibility of a fine and imprisonment.

By__ _ _ _ _ _ _ _e rG;AF R S NT
-~PRNTD AE OF PERSON SIGNING TITLE

By
SIGNATURE DATE



Well House Start-Up Checklist Well House # 47

Date
Comments CompletedItem

t

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

20

21

23

23

2

2E

3

3

3

Description Person Initial

Permit To 0perate Brost I PileI Stokey9

Complete Pressure Testing (Trunkline and House) McDowell /Pile/ Stokey " '•' '

Pipelines checked for leaks McDowell I Pile/ Stokey

Pipelines buried McDowell I Pile ! Stokey " '-z-D('
Pressure gauge on injection manifold R. Roberts/Pile/ Stokey //,,•-' -

Injection lines equipped with totalizing flow meters R. Roberts I Pile ) Stokey // .

Injection and Production total flows can be measured H. Douthit I Pile I Stokey /1/'1 $I. ii"
Unused trunkline locked out by two separate means McDowell / Pile I Stokey __________

Isolation valves are closed and chained McDowell I PileI Stokey o.l•*O f .
Map of 2" lines in house McDowellBeins I Pile! Stokey

Well-field Layout map in house McDowell/Beins I Pile! Stokey '• ' ( ,

Check berms Griffin /Pile/ Stokey 2/2-/ D

Pressure check oygen lines McDowell I Pile I StokeyZ __,__.__/_'_

Continuity check on producers B. Tiensvold / Pile! Stokey 1///o_ C
Ground fault check REA/B. Tiensvold I Pile! Stokey !( ki
Communications wire check B. Tiensvold I Pile I Stokey //'f2 -

Heater size check 1. "lensvold I Pile / Stokey /•? ,,i .,
Processor installed well house Pile ! Stokey i/7/ ? L f

UPS installed and operational B. Pile/B. Tiensvold I Pile I Stokey

Wet house alarm installed B. Tiensvold / Pile I Stokey .,-

Wet house alarm checked P. Dunn/J. Douthit I Pile I Stokey .

Oxygen solenoid checked P. DunnrJ. Douthit i Pile I Stokey // 3•

Check fuses in control panel B. Tlensvold I Pile I Stokey // •

Program MMI Pile / Stokey /it 
2Sd' t**

s Program PLC Pile I Stokey 2 •

Switch on for alarming P. DunnlJ. Douthit / Pile/ Stokey J( - •t .
Set Scalar Card 'K' Factors P. Dunn/J. Douthit / Pile / Stokey )/" - f_

8 Fire extinguisher wipliacard McDowell I Pile / Stokey I~ .III • II I
9 Off tags and lockouts B. TiensvoldWDunn/J.Douthit / Pile / Stokey / •/

o Contaminated and uncontaminated cans P. Dunn/J. Douthit / Pile / Stokey / -/

1 Complete 2" lateral inspection McDowell I Pile I Stokey /•.- ) \

2 Visually inspect entire system to plant McDowell "/Pile / Stokey ''ti

3 Labels on Monitor Wells McDowell I Pile / Stokey S'0(

4 Valve Station Covers and Stairs Built R. Roberts / Pile / Stokey 4j : I
15 _______

36 _____________________________________________ _______ ____

37 _______________________________________ ___________



Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 47
Review of Pressure Test Data Complete:

Date: 0/(o z? o

Mine Manager:

W.F.C. Foreman: .-

Non-Service Lines Locked-Out:_

Item # Well # Initialed by Comments I...m...Well # Initialed by Comments

I I
Ite # el Intae by Cm et

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

I P P3869
I 0Af

P P3874 62/C KŽ/,,-L~,vc~z' A /Z-p-< 0
I

P P3979 &,5 01/6

P P3996 /,!"7 67
P P4054 le)C / /týd~

P P4063 " c...

P P4065 .Z L M/'

P P4066 ~ O~

P P4068 • @/.
P P4069 gt

P P4073 A cv'

P P4078 , /.

P P4079

P P4087 £576

P P4207 '-_,___ __ '. ' '

P P4208 _ ,

P P4209 . G4A C/ V/

P P421 0

20

21

22

23

24

25

26

27

28

29

30

P P4919 JO/C

P P4213 A,? .. _5

P P4220

P P4221

P P4225 . e" X ..

P P4275 .,& . 0I/

P P4282 9 _,_ _

P P4291 - 6!•L-

P P4293

P P4294 " c.

P P4298 ' 1

/

P P4211
P P4211 - I I -



Item # Well # Initialed by Comments
If•m • W•_II .. ..... ................. . j ....... ...

Item * Well# Initiated bv Comments

113009 114082 I d•' c24/-"

1 13985 ' /
1 13986./ .-

1 13993 61C• -,,

I 13994 ./.. c5/ .
1 13995 01 04/c

I 13997 le'- 0 ---

114055 e " - G, A-// !

114056Ot

1 14057 ***!. . .... .

114058 0l . .

114059 -) /c

114064 0 c)/6

1 14067 . ./c

1 14072 ,t:ý/
1 14074 /

114075 ,/ L)'

,,4~o..... en

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

114083 _ _ _ __----_

114084 c k

114085 A o7

114086
114088 52. 1,"7

11408_9 .e• 0/-

114090 _ _ O/c

114091 ,Ki.. Ax
114092 /,,_ _ __/_-

114093 02/c

114200
114214 . -. Z

114222 e<?/-

114223 ,,•: Oi/C

114224 ,Ole•'/

114226 "• C/•_

114227 .6

1 14081 O/1
14237 (a) (

19
19 114081 

I 14937I 1 14237 L)"/('



Item # Well # Initialed by Comments
Item# WeII# Initialed by Comments

3g

40

41

42

43

44

45

46

47

48

49

50

I 14239 OAL&
114241 0/
1 14242 • c/.

114250

114251 • ')/c

114252 • &i6

114255 • c?/c
114256 A __-/

114257 _ 6Vc
114258 )ý

114281_ _ _ _ _ _ _ _

1 14292 • ••(

i. a



Crow Butte Resources
Pump Continuity

DTate: 9 Tiensvold
Technician: Bob Tiensvold

Wellhouse

Item# Well#

47
Meter

Initial Reading

Non-Service Lines Locked-Out: Yes No

Meter

Initial ReadingComments Item# Well# Comments
- I I - I

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

P P3869 I /' ' Ohms

P P3874 Ohms

P P3979 D•" I- Ohms..

P P3996 P7 / Ohms
P P4054 • • OhmsEEE P4063______Ohms
P P4063 Ohms

P P4066 Ohms

P P06 ________0____

P P4068 Ohms ___________

P P4069 J, /2 Ohms

P P4073 / 2j. Ohms

20

21

22

23

24

25

26

27

28

29

30

P P4212 ," Ohms

P P4213 .ol- Ohms

P P4220 ?f-l Z :Z Ohms

P P4221 Of_" 9ý 2 Ohms

P P4225 BI- A / Ohm s

P P4275 6 2,/ Ohms

P P4282 112,j. Ohms

P P4291 • , Ohms

P P4293 07- 2,. Ohms

P P4294 1,47 Ohms

P P4298 _. ,__Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

Ohms

P P4078

P P4079

P P4087

P P4207

P P4208

P P4209

P P4210

P P4211

/,7 Ohms

1~Ohms
i.7Ohms

Ii.... /,2 Ohms

Z.2- Ohms

Ohms

/', k Ohms
Ohms

- & h



CROW BUTTE RESOURCES, INC.
86 Crow Butte Road
P. 0. Box 169
Crawford, Nebraska 69339-0169

(308) 665-2215
(308) 665-2341 - FAX

GROUND RESISTANCE TEST RECORD

TEST SET USED: AEMC Model 3711 Ground Resistance Tester

GROUND TEST RESULTS: Wellhouse 47 OHMS: .7, 107, 20.6 = .67 OHMS

CONCLUSIONS: j- *7( •

THE TEST RESULTS ARE SATISFACTORY

TEST PERFORMED BY:

CROW BUTTE RESOURCES, INC.

Robert Tiensvold
Date: December 1, 2006
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Well House Pressure Check Verification

Pressure check for Well louse 4 Z • Date: C

Injection:
On 0______,_,- ___,, the injection lines and 2" laterals were pressured to

/,se psi. This was done using a centrifugal pump and potable water. The time
interval was as follows:

Start: /-> 0 psi at / PM S
Stop: f7 psi at AM / PM

The section of trunk line checked was from valve station 250 ' to the well field in

I(L/?

Production:
On g -. 0, the production trunk lines and 2" laterals were pressured
to A00 psi. This was done using a centrifugal pump and potable water. The
pressure and time interval was as follows:

Start: 4!ýO psi at 1 PM
Stop: psi at AM /PM

v& 4~

The section of trunk line was from valve station

tI0 /7
`3__ _ "7 to the well field in

Oxygen:
On ____________the oxygen line was pressured to _ j psi. The
pressure and time interval was as follows:

Start: Ai5 .psi at PM
Stop: I ;jkT psi at I PM

The section of trunk line checked was from valve station to the well field in1

eli Field Constr ction Foreman



Cameco

Task Complete

Ready for Service

Crow Butte Operation
Pulling Unit Work Order

WH # Date: ja 1Work Order # ZYOOý -2ý 13
Well# p3O Operator(s): f_" Work Complefed: 7 1'.,,-120 (11

New Ue

Wet End # F A&/' r. F F A*Top of Screen: Ft.F/ Used

Motor Hp: -0 Hp F'.. ] Sleeve Location I Length: Ft.

Volts:jLj.v Phase: 3. Stinger l MotorDepth: C6 . ,OO Ft.

Ground Continuity: To House ) (6 Ohms Wire Reel Ohms Meter Leads , 2 .Ohms

Pull for MIT: Pull for Swab: EZ I UpgradelRestart:

Install after MIT: Swab: [o New Installation:

•aintenance: 1Install after Swab: IZ 1. Pressure Check: E: ]

Wellhead Inspected: V Lateral Inspected: Control Room Notified- 1
Bleed Valve Checked: /Z/,-I Tagged Out: E // ] Limits Are Sat: Z'

Splines: L /hl Lock Out Installed: __.-____ Added to Night List:I Z1

Meter Run Inspected: • Lock Out Removed:-

Description of Work Needed: A .\euJ W o'Li 0 n a 1 InW"

Additional Information: . .- er
tA[, I) 1i '15e +~A oy.''i~ ~ p~) -. ,i -r-~//

I P V Lý r -tck If I' ýa 16 1 1 -N -,

This Work is Complete:

Signed: -



Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 47 5b ,
Review of Pressure Test Data Complete:.

Item # Well # Initialed by Comments

-77 32 ? '

Date: 7'3~O
Mine Manager:

W.F.C. Foreman: '•I[ - -?

Non-Service Lines Locked-Out: 1v/1,4

Item # Well # Initialed by Comments
I m I I m

- I 9

1

2

3

4

5

6

7

a

9

10

11

12

13

14

15

16

17

18

19

P

p1
P 3979A (0

f)pi a FWA P P34.7-11

20

21

22

23

24

25

26

27

28

29

30

II



2.2.3.2 The small diameter HDPE pipes may be pressure checked using a pressure-
checking manifold or they may be pressure checked along with the large
diameter trunkline piping. When pressure checking the small 1HDPE lines
separately, install a pressure-checking unit and fill each line with water.
Pressure each line to 100 psig or in some cases depending on the location,
pressure each line to 125 psig and record the date, the length of time
pressure is applied and the starting pressure.

DANGER: Never pressurize P VC pipe with compressed air.

2.2.3.3 When the lines have been pressurized for at least 5 minutes, check the
pressure. If there is a pressure loss of 10 percent or more, check the line for
leaks and repair or replace the line as needed.

2.2.3.4 After the line has held pressure for at least 5 minutes without a loss of 10
percent of the starting pressure, record the ending pressure, the pressure loss
(if any), and then initial the record. Any lines that do not pass the pressure
test should be repaired or replaced and tested again. A record of the pressure
test results will be kept on site.

2.2.3.5 To pressure check the small diameter HDPE along with the large diameter
trunkline piping, see section 2.2.5.

2.2.3.6 Occasionally some amount of pipeline must be installed after the initial
construction of the wellfield or wellhouse. This is generally in the form of
smaller diameter HDPE pipe that may be added when wells are reversed or
a new well is added to an existing wellhouse. In this situation, the line or
lines will be placed into service, brought up to normal operating pressures
and conditions, and then visually monitored for leaks. If required, the line
may be back-filled once the visual observation is complete and has been
documented.

2.2.4 Pressure Testing Gorilla Hose

2.2.4.1 Gorilla Hose may be pressure checked using a pressure-checking manifold
and/or they may be pressure checked along with the small diameter HDPE
piping. When pressure checking gorilla hose separately, install a pressure-
checking unit and fill each hose with water. Pressure each line to 115 psig.

Document Title: Installation and Issue Date: Page: iion Dat Documente# P-15
Repair of Wellfield Pipelines 25Feb93 P 51a 09 D e#



CROW BUTTE RESOURCES, INC.

MEMORANDUM

TO: SERP File

FROM:

DATE:

Bob Tiensvold(&

7-24-2009

SUBJECT: P3979A - 47 visual pressure check

In order to complete the SERP requirements for P3979A in HH 47, a visual pressure check was
performed on the lateral piping at the well head when it was started at approximately 1430 hrs
on 7/23/2009. All new piping was in a trench and exposed for inspection. The well was started
by Pete Dunn and inspected by myself until it reached operating pressure and flow. It was then
placed on the night well field operators' inspection list. At shift change this morning, I spoke to
Lauren Yada, the night operator, and he stated that everything was inspected and that he had
nothing to report.



CROW BUTTE RESOURCES, INC.

SERP 09-06 Evaluation



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-06

Crow Butte Resources, Inc.

Safety and Environmental Review Panel

Evaluation Report - SERP 09-06

Wellhouse 52 Approval to Operate

October 2, 2009

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP)
met to review and approve operation of Wellhouse 52 in Mine Unit 10 at the Crow Butte
Uranium Project.

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

Name Title Area of Expertise

Jim Stokey Mine Manager Management

Larry Teahon Manager of Health, Safety and Environment
Environmental Affairs

Doug Pavlick Operations Manager Operations

Rhonda Grantham Radiation Safety Officer Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Wade Beins Senior Geologist Well Construction

Tate Hagman Administrative Supervisor Instrumentation

Dr. Stokey is the SERP Chairman. Mr. Teahon was appointed
evaluation.

Purpose of SERP Evaluation

SERP Secretary for this



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-06

The purpose of this evaluation by the CBR SERP was to review and approve Wellhouse
52 for operation.

License Condition 9.4 allows CBR to make changes in the facility or procedures or
conduct tests or experiments that are not presented in the approved application if such
changes do not:

i. Result in any appreciable increase in the frequency of occurrence of an accident
previously evaluated in the license application (as updated);

ii. Result in any appreciable increase in the likelihood of occurrence of a
malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the license application (as updated);

iii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

iv. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

v. Create a possibility for an accident of a different type that any previously
evaluated in the license application (as updated);

vi. Create a possibility for a malfunction of an SSC with a different result than
previously evaluated in the license application (as updated);

vii. Result in a departure from the method of evaluation described in the license
application (as updated) used in establishing the final safety evaluation report
(FSER) or the environmental assessment (EA) or the technical evaluation reports
(TERs) or other analysis and evaluations for license amendments.

viii. For the purposes of SERP evaluations, SSC means any SSC which has been
referenced in a staff SER, TER, EA, or environmental impact statement (EIS) and
supplements and amendments.

The SERP evaluation was conducted in accordance with the instructions contained in the
Environmental, Health, and Safety Management System (EHSMS) Volume II,
Management Procedures, EHS-6, Managing Change. 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. 23 dated May 12, 2008;
" 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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SERP 09-06

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

" Technical Evaluation Reports issued in support of amendments to SUA-1534.

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 23 to SUA-1534 dated May 12, 2008 was reviewed for specific
requirements related to approval and operation of a wellhouse.

Mine Unit 10 was previously approved by a CBR SERP (see SERP 07-01 dated April 10,
2007). Therefore, no review of monitor well location, installation or baseline sampling
and Upper Control Limit determination is required for approval of Wellhouse 52.

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 52 are the same as those described
in the LRA and contained in EHSMS Volume III, Operations Manual, Procedure P-25,
Well Installation. MIiTs were performed in accordance with EHSMS Volume III,
Operations Manual, Procedure P-23, Mechanical Integrity Test (MIT). All MIT data
sheets were contained in the Notice of Intent to Operate Wellhouse 52 (or in the original
Mine Unit 10 Notice of Intent) that was submitted to the NDEQ. These MIT data sheets
were provided by the Senior Geologist and reviewed by the SERP. The records indicate
that the MITs performed in Wellhouse 52 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
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.
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The SERP reviewed the Wellhouse Start-up Checklist for Wellhouse 52. 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. Construction activities are governed by
EHSMS Volume Ill, Operations Manual, Procedure P-15, Installation of Wellfield
Pipelines. The Maintenance Superintendent reviewed these items and stated that all had
been completed and the appropriate controls were in place.
A copy of the Wellhouse 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 52.

Section 3.3.1 discusses leak testing of wellfield piping. The SERP reviewed the
completion of pressure testing for piping systems associated with Wellhouse 52 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 and approved by Amendment 23 to SUA-1534 in the amount of $25,207,672.

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
52.

Technical Evaluation Reports

The SERP reviewed the Technical Evaluation Reports (TERs) prepared by NRC staff to
support amendments made to SUA-1534 since renewal in 1998. None of the TERs
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prepared since license renewal directly address issues related to approval of a new
Wellhouse for operation.

Dearadation 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 have been met and
that startup of Wellhouse 52 in Mine Unit 10 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 52 in Mine Unit 10.

Approved this 2nd day of October, 2009.

I Ji okey, Wln-eýMan/ger
/SRP Chairman

Do~avtic-k, Operations Manager

Larry Teaon, Manager of Health, Safety and Environmental Affairs
SERP Secretary

Rhonda Grantham, Radiation Safety Offider

Bob Tiensvold, Maintenance Superintendent

Wade Beins, Senior Geologist

Tate Hagrnaff, Administrative Supervisor



STATE OF NEBRASKA
Dave HeneDEPARTMENT OF ENVIRONMENTAL QuALITY

Governor Michael J. Linder
Director

Suite 400, The Atrium
1200 'N' Street

P.O. Box 98922
Lincoln, Nebraska 68509-8922

Phone (402) 471-2186
FAX (402) 471-2909

website: www.deq.state.ne.us

JAN Z009

Mr. Steve Collings
Crow Butte Resources, Inc.
141 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

On January 2, 2009 the Nebraska Department of Environmental Quality received a*
submittal of information from Crow Butte Resources, Inc. The submittal serves as a Notice of
Intent to Operate and contains Well Completion Reports and Casing Integrity Test Reports for
the wells in Mine Unit 10, Well House 52. Upon review of this submittal, it was noted that
during the initial Mechanical Integrity Test (MIT), the test packer for one of these wells (well
4716) was locatedin the apatite sand zone, approximately two (2) feet above the red clay and 16
feet above the top of the formation to be mined. This well passed a deeper re-test for mechanical
integrity on January 12, 2009 and the. Casing Integrity Test Report for this re-tested well was
received by the Department that same day.

The Department has reviewed the information submitted and determined that it is
adequate and complete. Upper Control Limits and Restoration Values established for Mine Unit
10 have already been submitted and approved. Approval of the wells in Well House 52 of Mine
Unit 10 will not alter those values. The Department hereby approves the Notice of Intent to
Operate the wells in Well House 52 in Mine Unit 10.

If you have any questions concerning this matter, please contact Jennifer Abrahamson of

my staff at (402)471-4290.

Sin perely,

Michael J. Linder
Director

ML/jla
word/CBR/letter/NOIMU1 0_WH52.doc
Cc: Dave Carlson, NDEQ

Jim Stokey, CBR

An Equol OpportunitI/Affirmative Action Employer

• . Printed with So-. ink on ce.ClIte] oapep ..r
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Well House Start-Up Checklist Well House # 52

Date
Commnents Comoleted

2

3

4

5

6

7

8

9

10

1I

12

13

14

16

4-ý

I Description Person Initial

Permit To Operate Beins/ Stokey i/Z oZ 6

Complete Pressure Testing (Trunkline and House) McDowellfriensvold/ Stokey

Pipelines checked for leaks McDowell/Tiensvold/ Stokey _ _ _--

Pipelines buried McDoweliTiensvold/ Stokey I I •
Pressure gauges manifolds McDowellrriensvold/ Stokey . J

Injection lines equipped with totalizing flow meters McDowellrTiensvoldl Stokey _ ____ • 9

Injection and Production total flows can be measured McDowellrriensvoldl Stokey _.___'_

Unused trunkline locked out by two separate means McDoweil'iensvold! Stokey _,___ 9 q .

Isolation valves are closed and chained McDowell/Tiensvold/ Stokey '7 9 & "

Map of 2" lines in house McDowellfBeins/Tiensvoldl Stokey /0 " /

Well-field Layout map in house McDowell/BeIns/Tiensvoldl Stokey /1,4 / •.1

Check berms ) eahonfriensvold/ Stokey _0/1_____

Pressure check oxygen lines Roberts/Tlensvold/ Stokey

Continuity check on producers ScogganiTiensvold/ Stokey A

Ground fault check Scoggan/Tiensvold/ Stokey ____________

Communications wire check Hagmanmensvold Stokey.

Heater size check Scogganriiensvoldl Stokey

rocessor installed well house Hagmanrrlensvold/Stokey 9/2o "

UPS installed and operational Scoggan/Tlensvold, Stokey

Wet house alarm installed Scogganrriensvold/ Stokey \A
Wet house alarm checked Scoggan/Tiensvold/ Stokey _ _/__"___

Oxygen solenoid checked HagmaniTiensvold) Stoke; /bl,

Check fuses in control panel Scoggan/Tiensvold/ Stokey _ _0 -) &

4 Program MMI HagmanTriensvold/ Stokey Val9 1711
5 Program PLC Hagmani'iensvoldl Stokey 9/32•

Set Scalar Card'K Factors K. ForbesIP. OunnlensvoldS y Stoke

Off tags and lockouts K. Forbes/P. Dunnrriensvold/ Stokey

a Contaminated and uncontaminated cans K. Forbes/P. DunnlTiensvoldl Stokey iI-o1. Y

9 Complete 2" lateral inspection McDowellfTiensvoldl Stokey

0 Visually inspect entire system to plant McDowellrriensvoldl Stokey 9 9 .&

1 Labels on Monitor Wells McDowell/Tiensvoldl Stokey _-___:_

2 Valve Station Covers and Stairs Built RobertsfTlensvoldi Stokey .

0 Manifold Pressure Switches Installed Scogganfriensvoldi Stokey y0 -

4 Injection Filter Installed McDowell/Tiensvold/ Stokey q__ _ qca
5 Filter instrumentation and gauges installed McDowelllTiensvold/ Stokey _______ • (

-lectric door lock installed Scogganrriensvold/ Stokey _________._\

,pdate Daily Walk Through Inspection form EHS 4-1 Teahon/flensvoldl Stokey I i- Z

19

20

21

z

2,

2'

2

21

2

3

3

3

3

Well House Stut-Up Checklist

EHS 2-22

May 09
Revised

Rev 3
Page 1 of I



WELLHOUSE #52 
#12 ft. Lim.1 700

SURFACE SURFACE+DOWNHOLE

AIR LIFT Number of Target flow DISTANCE PIPE STRINGER TOTAL #12 #10 #12 #10

WELL # FLOW GPM Injectors for injectors FT DIAMETER DEPTH LENGTH I WIRE WIRE IWIRE WIRE 
____ 

____L____-___

1 P 4005 7 6 1.2 226 2" 300 526 226 0 526

2 P 4009. 15 3 5.0 271 2" 300 571 271 0 571

3 P 4520 20 2 10.0 462 2" 300 762 0 462 762

4 P 4521, 25 3 8.3 426 2" 300 726 0 426 726

5 P 4522 20 6 3.3 311 2" 300 611 311 0 611

6 P 4536 20 6 3.3 337 2" 300 637 337 0 637

7 P 4537 20 6 3.3 270 2" 300 570 270 0 570

8 P 4552 15 6 2.5 179 2" 300 479 179 0 479

9 P 455.3 25 6 4.2 88 2" 300 388 88 0 388

10' P4571 15 6 2.5 217 2" 300 517 217 0 517

11 P 4572 20 6 3.3 201 2" 300 501 201 0 501

12 P 4573 15 4 3.8 306 2" 300 606 306 0 606

13 P .4574 25 4 6.3 257 2" 300 557 257 0 557

14 P 4575 30 6 5.0 132 2" 300 432 132 0 432

15 P 4576 20 6 3.3 46 2" 300 346 46 0 346

16 P 4581 15 6 2.5 320 2" 300 620 320 0 620

17 P 4589 5 4 1.3 248 2" 300 548 248 0 548

18 P 4669 10 6 1.7 210 2" 300 510 210. 0 510

19 P 4672 "20 6 3.3 98 2" 300 398 98 0 398

20 P 4673 20 6 3.3 141 2" 300 441 141 0 441

21 P 4687 25 6 4.2 254 2" 300 554 254 0 554

22 P 4688 25 6 4.2 173 2" 300 473 173 0 473

23 P 4689 25 4 6.3 169 2" 300 469 169 0 469

24 P 4696 15 6 2.5 433 2" 300 733 0 433 733

25 P 4715 30 6 5.0 303 2" 300 603 303 0 603

26 P 4737 20 4 5.0 394 2" 300. 694 394 0 694

27 P 4772 10 5 2.0 60 2" 300 360 60 0 360

28 P 4774 20 6 3.3 71 2" 300 371 71 0 371

29 P 4775 10 6 1.7 242 2" 300 542 242 0 542

30 P 4778 10 6 1.7 316 2" 300 616 316 0 616

7161 16161 5840.0 1321 13940.0 2221.0
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Pro[d Wire

WO W I# AV.G

P 4005 12
P 4009 12
P 4520 10

P 4521 10

P 4522 12
P 4536 12
P 4537 12

P 4552 12

P 4553 12
P 4571 12

P 4572 12
P 4573 12

P 4574 12
P 4575 12

P 4576 12
P 4581 12
P 4589 12
P 4669 12
P 4672 12
P 4673 12

P 4687 12
P 4688 12
P 4689 12
P 4696 10

P 4715 12
P 4737 12
P 4772 12
P 4774 12
P 4775 12
P 4778 12

4557
4558

4567
4568
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4570

4577
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4579
4582

•4583
4585

4586
4587
4588
4631
4632
4633
4659

4668
4670
4671
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4692
4693

4694

-S~tright L . e

Size Length
1" 3342

1 1/4" 7395
1 1/2" 1542

2" 7161

4695
4713
4716

4717
4718

4727
.4729
4741

4
L4114

28

L
18 0



WELLHOUSE #52
[WELL# WIRE
P4005 #12
P4009 #12
P4520 #10
P4521 #10
P4522 #12
P4536 #12

P4537 #12
P4552 #12

P4553 #12
P4571 #12
P4572 #12

P4573 #12
P4574 #12
P4575 #12
P4576 #12
P4581 #12
P4589 #12
P4669 #12
P4672 #12
P4673 #12
P4687 #12
P4688 #12
P4689 #12
P4696 #10
P4715 #12

P4737 #12
P4772 #12

P4774 #12
P4775 #12
P4778 #12



A1952
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Mine Unit 10 Production Well
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Mine Unit 10 Monitor Well

ci 13 4737
0 0 , 5 50 meters

A
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0
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0 4571

01 4522
0 4521

01
4528
A 4527

A
4550
A 4567

A
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CROW BUTTE RESOURCES, INC.
86 Crow Butte Road
P. 0. Box 169
Crawford, Nebraska 69339-0169

(308) 665-2215
(308) 665-2341 - FAX

GROUND RESISTANCE TEST RECORD

TEST SET USED: AEMC Model 3711 Ground Resistance Tester

GROUND TEST RESULTS: Wellhouse 52
OHMS: Resistance Total (Rt) = 2.23 OHMS

RI is NRPPD pole ground rod, R2 and R3 are the ground rods installed at the header house

I
Rt = (l/R1 + l/R2 + 1/R3)

1

Rt = (1/7.5 + 1/7.4 + 1/5.6)

Rt = 2.23 Ohms

CONCLUSIONS:

THE TEST RESULTS ARE SATISFACTORY

TEST PERFORMED BY:

CROW BUTTE RESOURCES, INC.

Gabe Sc g n
Date: September 29, 2009



Crow Butte Resources
Pump Continuity

Date: •qZq/0q

Technician: Gabe Scoggin

Wellhouse

Item # Well #

52
Meter

Initial Reading

Non-Service Lines Locked-Out: Yes
Meter

Initial Readina

No

Comments
Comments Item # Well #

-' ~

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

P I 40051 A \ I..s Ohms

P 4009 \ .% Ohms

P 4520 ______-_ _._... Ohms

P 4521 Ohms______,..__Ohms

P 4522 Js_"-__Ohms

P 4536 AA , , q Ohms

P 4537 1 Ohms,

P 4552 Ohms

P 4553 Ohm. L,2) hs

P 4571 Ohms

P 4572 Ohms

P 4573. J7 Ohms

P 4574 1 . Ohms

P 4575 Ohms

P 4576 ___,_ O,,hm,_s

P 4581 _________ Ohm-

PI 4589 J,4 Ohms

PI 4669 Ohms________

20

21

22

23

24

25

26

27

28

29

30

P 46731 - I (o Ohms i

P 4687 , Ohms

P 4688 17 Ohms ________

P 4689 "• I Ohms

P 4696 ". R Ohms

P 4715 \ 1. Ohms

P 4737 \,a,, Ohms

P 4772 Ohms

P 4774'•9 Ohms

P 4775 .A ).0 Ohms __

P 4778 .\ . Ohms

SOhms

Ohms

Ohms

Ohms

_______ ~Ohms __________

467211-S 1 ),0 ohms
Ohms

Ohms 
Ohms6 6



Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 52

Review of Pressure Test Data Complete:

Item # Well # Initialed by Comments

Date: /

Mine Manager:, /)

W.F.C. Foreman: ., -

Non-Service Lines Locked-Out: A,-

Item # Well # Initialed by Comments

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

P 40051 ,(Z" .p I 46731 1A/C I

P 4009 O
P . 4520 ...0 A"

P 4521 ,"

P 4522 ,0,

P 4536 9/-C

P 4537 P4.

P 4552 0,4"

P 4553 9)C

P 4571 0'j

P 4572 1Q 0

P 4573 t)le

P 4574 0/<:

P 4575,6k'

P 4576 04A"

P 4581

P. 4589 0 K

P 4669 10 K

20

21

22

23

24

25

26

27

28

29

30

P4 6 87 6/ -A,
P 4688

P 4689 C7/

P 4696 c,:
P 4715 le-•

P 4737 Ici

P 4772

P 4774 e/l<

P 4775 a/ l-

P 4778,

P 467210 1K \k
_____________________ 

0



Item # Well # Initialed by Comments
Item # Well # Initialed by Comments

ltem# Weil# Initialed by Comments 
Item # Well # Initialed by Comments

-¶ V

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

40101 ,/CI

4173 $,•

4517 _ ___

4523 ___

4524 00__

4525 •

I .4526

I 4527 0K-

I 4528 ___C

1 ~4549! 0 "<

I 4550 0 __.--_

n 4551 0,-

I ~~4554 •C-

1 ~~4555 (9l

I 4556 ____"

I 4557 _ _ _ _

I 4558 . .__

4567 _

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

4569 01c

_ _ _ _4570 e.

4577 1-d I

I 4578 O/--L

4579 Q&..
I 4582 -0/(-

I 4583 01C-

~~4585, '

E 4586 Vi•

I 4587 W2C

4588 0/.6

___ __ __4631 OK

_________ 4632 i/6<
_________ 4633 c'•
_ _4659 .

_______ 4668 0/6

_ _4670 0

_ _4671 .06 ..

4568 0 K, v I 4691 Nc-ý q/
~I. L &

- & I



Item # Well# Initialed by Comments

39

40

41

42

43

44

45

46

47

48

49

50

4692f (~A•

I 4693 ¢)i6

4694 • ,'

4695 O0le

4713 4O/.

I 4716 4D/c-

i 4717 /(,C

I 4718 0/C

I 4727 •/r.•

I 4729 •/-

i 4741 O-L

I 4773 .L



Well House Pressure Check Verification

Pressure check for Well House _<-_7._ Date:

Injection:
On 2--/ - - 9 the injection lines and 2" laterals were pressured to

/ psi. This was done using a centrifugal pump and potable water. The time
interval was as follows:

Start: -. • psi at PM
Stop: 2- psi at .PM.

The section of trunk line checked was from valve station /2- &-,5.to the well field in

Productiol,•,
On 2- • the production trunk lines and 2" laterals were pressured
to /Z S- psi. This was done using a centrifugal pump and potable water. The
pressure and time interval was as follows:

Start: J <,f psi at PM 'n ]'u!-'_
Stop: ' Z 2-- psi at

The'section of trunk line was from valve station 2 7,- to the well field in

//1/-/ •5 -

ki:2ýs

Oxygen-:
On " the oxygen line was pressured to 1Zj psi. The
pressure and time interval was as follows:

Start: / •_psi at PM•o
Stop: ZZ,<-- psi at AM/PM

The section of trunk line checked W as ron valve station /_-J 6 ý.to the well field in

1-v a" -

1(---5

Well Fi'eld ConstructioA Foreman



CAMECO RESOURCES
CROW BUTTE OPERATION

CROW BUTTE OPERATION

Daily Walk-Through Inspection

For theWeek of through_

Main Plant SUN MON TUE WED THU FRI SAT

Ventilation

Visible Yellowcake

Spills

General Housekeeping

Electrical Hazards

Shift Logs Reviewed

Bulk Chemical Storage

Other Hazards
Potable Water Pressure Reading

If < 20 psi; contact Plant Foreman pi psi psi psi psi psi ps

Inspected By:

M.O. Building

Ventilation

General Housekeeping
Electrical Hazards

Inspected By:

Wellfield and Wellhouses

MU 2 Wellfield & WH# 3-5

MU 3 Wellfield & WH# 6-8

MU 4 WeUfield & WH# 9-13

MU 5 Wellfield & WH# 14-20

MU 6 Wellfield & WH# 21-27

MU 7 WeUfield & WH# 28-33

MU 8 Wellfield & WH# 3 4-40, 46

MU 9 Welfield & WH# 41-45, 47

MU 10 WeUfield & WH# 48-56

Inspected By:

Booster Pump House -Production

Booster Pump House - Injection

Inspected By:

Deep Well Building
Inspected By:

Fuel Storage Area

Inspected By:

ý = Inspected and no action needed * = See Comments on Back of Form

Daily Walk Through
Inspection
EHS 4-1

Aug 09
Revised

Rev 3
Page 1 of I


