CAMECO RESOURCES fes :
CROW BUTTE OPERATION =5,

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) 1s 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).

e SERP Evaluation Index, which summarizes each SERP Action and tracks any
modifications to an approved action affected by subsequent SERP actions.

e 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, -
CAMECO RESOURCES

Kooy Gallor

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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CROW BUTTE OPERATION
Safety and Environmental Review Panel
2009 SERP Index
SERIT . 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 Temove uranium apd 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.0O.) 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.
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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:

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

V. 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
(TERSs) 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,

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;

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

o 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 Noyember, 2008.

Doug ?ﬁvliyzﬁ, Operétions Superintendent
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Larry Teation, Manager of Env1ronmentaf Health and Safety
SERP Secretary

@QV@W ‘//27/01

Rhonda Grantham, Radiation Safety Officer

LT Hpes

Bob Tiensvold, Maintenance Superintendent

B%«MM 4~ 50~ 09

Steven Boeselage estoration Foreman




R.O. Plant Start-UP Checklist

-

ltem Description Person Task Compieted

1 Fill IX- C&D Boeselager X

2 Resolve pressire issues with IXC & 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 8" 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 CC103 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 mesting 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 Peud “"1;04’"“‘*"
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/T.Lemmoni4{d a¢ Neode.

22

Locate Halliburton hand held meter

Boeselager




23 Install water blocks Boeselager/Operators X

24 |End water blocks will be added as needed Boeselager s Aleedec!

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 QOperate during the day for minimum of one week Boeselager/Pavlick X

29 Re-evalute system and update SOP once the system is running Boeselager/Pavlick et y 4,,/,,,,”5.
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_Palibeute
33 Will need to move leve! 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 Boeselager/T.Lemmonl’f,. kel cn wl -Up
45 replace 1/4 ball valves on tube ends (need to be lockable) Boeselager/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




48 Install CO2 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 Wellfield Construction X

X

move reductand tank vent fan and associated pipeing

Boeselager




Item Description Person Comments Completed Initial A
1 |Fill IX A 6 ( i D Boeselager|Boe B W
2 Resolve pressure issues with IX C & D systemy e T.Lemon/Boeselager|Boe
3 |Pipe sump effluent to plant and tie into waste tank . w T.Lemon|Boe 7-Jul|x aa
4 {Pressure test piping from RO to plant ' Rl Boeselager/T.Lemon|{Boe 8-Julix &
5 |Re-pipethewitches-hats- V¢ d gu r/""';"’ ’:1;’ i‘ﬂL A . T.Lemon|Boe
6 |Order 8 inch check valve 3 B. Tinsvold/Boeselager|Boe s aal
7 |Install 6 inch check valve o T.Lemon|Boe I -i9-9f T L i
8 |Purchase Membranes for 1 set (3) Tubes “ Boeselager|{Boe 7-Jullx’ 4,/5‘3/(3/’:5:
o |Wire & control panel for 100 galion tank 1 Tinsvold|Boe 2-Jul x Q 7_“2
10 | Control Screens d Hagman|Boe i n—{
" pufdrcaTri 1
11 {Test/Calibrate Flow Meter il Boeselager|{Boe Tulix cZ AT
12 |Order PL-3 seal & interconnector lube “. Boe|Boe Received 7-Jul  |x %//}/— i
13 | Order CC103 Biocide to disinfect tubes during pressure t;’r Boe|Boe Received 7-Jul  Ix /é M
14 |Check MSDS for Biocide o Pavlick|Boe gul_|x O~ |
15 | Provide Safety MSDS Sheets ~ Herrick|Boe 8-~Jul  Ix R \ K. ;
16 |Verify have Pre-treat Plus 0100 anti-scalent 1 Boeselager/Boe| Boe 2 -55 gal. drums 7-Jul [x £€/
17 { Determine antiscalent feed rate ‘ T Boeselager/Boe{Boe Have t;onc. need flow.
Verify mixer for reductant feed Works_ T Boeselager| Boe 7 / 74 %B
19 |Operations Review Comm'rtte‘e (ORC) meeting S Boe|Boe 7-Jul J 67}/- B
20 | Safety & Environmental Review Panel (SERP) mesting 4~ Boe{Boe 7//
21 |Operate Under%tenéér% 'F@%ahon Work Permit 12 Grantham|Boe 7-Jul d
22 | Radiation safeﬂeosbar 0 d?nembranes — Boeselager/Grantham/T, Lemon|Boe 7 z 2
23 | Dispose of old membranes in super sacks 2 Boeselager/Grantham/T. Lemon|Boe % M
24 | Disinfect columns using CC103 biocide during pressure test L} Boeselager/T. Lemon|Boe ‘
2 }’ressure test columns & ﬂpinLﬁG%‘rQ?ar op. pressure Boeselager/T. Lemon|Boe
26 | Apply PL-3 to membrane seals & interconnectors o Boeselager/T. Lemon|Boe
27 |Insert membranes in top 3 R.O. columns (#éL ol Boeselager/T. Lemon|Boe
@: Closes' ve%\%sgfgaﬁgo%z; R.O. columns NOT ‘l N WSE BaeselagerT, Lemon|Boe ,
29 |Locate and test Halliburton hand-held flow meter. L Boeselager|Boe 7/7 %
30 {Install water-blocks Boeselager|Boe
51 Notify plant 6perators of start-up (coordination) Boeselaget/Boe| Boe 7/ Z
32 | Place brine in commercial evaporation ponds Pavlick|Boe
33 | Start system Boeselager{Boe ‘ /:.:w
34 |Update SOP, as neéeséary Boeselager/Boe|Boe '
35 | Operate during day only for a minimum of one week Boeselager/Boe| Boe
36 | Re-evaluate system . Boeselager/Boe|Boe
L




CAMECO RESOURCES | ‘ff&
5 ¥ |

SERP 09-01 Evaluation



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-01

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 Environméntal 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
Envi;onmental Affairs

Doug Pavlick Operations Manager Operations

Rhonda Granthafn 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




CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-01

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 Scuft of resin specifically engmeered 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:

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

o 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.

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

e Resin samples will be collected hourly to monitor the loading of the resin.

o Loaded resin will be eluted with 7% HCL.

o Waste water will overflow into a small tank and then transferred to the waste
disposal tank.

e 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 aillows 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:

1 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),

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

1v. 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
(TERSs) 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: '

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

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998,

o 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 prdposed' 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 SERP 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.

/W%ﬁ' :24//&7

7Jim key, GenerglManager and SERP Qhﬁirmaﬁ

DRI 2 )z

Doug /avlicf(, Operations Manager

Ao, Loty 2/17/09

Larry Tealion, Manaéer'of Health, Safety and Environmental Affairs
SERP Sécretary

Ghe_ Lo Ubth o / /7/ b7

Rhonda Grantham, Radiation Safety Officer

Bob QA 201712009

Bob Tiensvold, Maintenance Superintendent
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Steven Boeselager, Restoﬂcion Foreman

Con Mlowacde 21709

Ron Herrick, ﬁafety Supervisor
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K Check Vacuum Truck I : ] I |
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w@'m = Connect vent system l | { ]
! : {
: J
4 |9 Connect piping and pumps | 1 ) |
| | : , |
5 & Haut water for test 1 : ' ) }
_ ' ! l | ]
6 i Condition pH in feed water :
1 ;. | |
T = Activate the resin ! ]
I !
e Run Test 5
! ;
| = Additional feed water :
| ;
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: I |
12 | Remove tanks and platform I ' | | |
- | i ) 1 f B
Task Milestone ¢ External Tasks
Project: Pilot Plant i . ;
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PRI CB Pond Water Resin IX vessel from piping

scale: 4" square

Mesh screen by owner Assemble from SDR 26 PVC (Harvel)
open top set on 1/4" silicon caulk bead
' after resin bed is installed 20.00" od outer pipe, 18.370" id, 100" long with bottom blind cap
100%~—nw__ 18.00" od inner pipe,16.533" id, 80" long, open/open

A 18.00" od inner pipe, 16.533 id, 8" long, with perforated blind
g distributor/sub base plate
Yo overflow, NPT

|

N e

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,

80"

Resin Fill 18.00" od pipe section-80" long, open top, open bottom, slip fit

51
Mesh screen by owner, install on 1/4" bead of caulking, caulk to fill perimeter gaps

N4

40 in of fill
1-1/2" resin (f 18.00" dia pipe section 8" long, open bottom, slip fit
sample \L | / slotted (8- 1'x 2" slots) for solution access to inner chamber

8" - ' Sub base, 18" od, 1/2 in thick blind plate perforated with 36- 1/8" drill holes for flow distribution

AY

iR Silicon caulking, all around

] o .
i <\F
1-1/72" fill \ 1-1/2" drain, PVC ball valve, NPT, Crow Butte Mine

PVC ball valve, NPT, Bottom Blind cap, socket weld Resin X Test Column
Pond Water Reclamation

11/13/2008 Rev 0




. S
PRI CB Pond Water Recovery using IDA IX Resin produced by Lewatit MonoPlus TP 207 Resin Test Procedure: : !
Pond Data for Test ’ o1 Set up pilot plant equipment In the RO bullding, and charge the IX vessel with the test resin. Check equipment for readiness. i
Resin Loading: 80 gpi : 2 Collect and transport pond water from pond no.1 to the 8000 gal feed tank in the RO bullding to have a full day's supply of water '
4.99 # U308 lou ft of resin Pond 1 Pond 3 Pond 4 3 Plan staffing of operations to run the test for 24 hours, maintaining continuous operation. |
8,586,000 11,124,000 4,855,000 4 Plan sampling to take Samples at hours 0, 8, 12, 16 18,18,20,21,22,23, and 24. See Sampling plan below. z .
395 297 773 5 Adjust pH of feed to 4.5 using HCI. Circulate mixwith a pump to blend. i
Rats 5 gpm . 5 .5 5 gpm, pilot test rate 8 Start test run and contro} flow rate and pH at the prescribed gpm (per the flow meter output) {
Pond water 1.0 0.7 1.9 Ib/hr U308 at 5 gpm 7 Complete 24 hourtest run. After completion drain and rinse the IX vessel, returning all pond waters and rinse waters back into 1
23.7 17.8 48.4  Ib/day U3OB at5 gpm the pond. Complete the sampling collection. . ;
Pond water pH adjustment with HC} 45 4.5 45 pH 8 Start Elution Run. Make up barren eluant with HCl to a 7 % eluate solution, Measure pH.
Resin loading 24 hrs 5 cuft Target 4,99 4.99 499  Ibleu ft loading ] Transfer barren eluant into the IX resin vessel, using 28V relative to resin charge. :
Uranium (U308) in pond solution . 28285 27554 30010 b U308 10 Allow the resin to contact the eluant for 60 minutes. Drain the eluantinto the following eluate holding tank. i
Elution: Use one balch of 10 f3 (2-BVY of 7% HCl soultion 95 (Al 188 % loading /day on S cu ft 11 Collect the samples of solution and resin according to the Flowsheet 7 |
Plant Cost: 1.19 §/gallon 12 2nd stage elution: Complete the elution with a 2nd elution cycle, Repsat 7,8,9,& 10 above. '
Uranium recovered in 24 hour fun, 235 Ib U308 13 Recover the pregnant eluate by transporting to the MPP the eluant collected from the 1stand 2nd elution cycles .
Research Center report of 99% rec. 14 Dlschargs the test eluant solutions into the MPP Pregnant eluats tank, recavering the captured U308. f ’
HCI 7% solution Make-up Resin Preparation Procedure I
1 Objective: Make-up 10 ft3 (2 BV) of 7% HCl solution to eluats § R3 of TP-207 resin, loaded with U 1 The TP 207 resin as received Is in the +Na state. i
2 Strong HCL: Calculats this mix presuming that the plant will obtain 35% commercial HCl: 35% HCI sg= 1.18 2 IX toading of U from pond water requlres the resin be converted to the +H state
3 7% HCl sg =1.035 sg 3 The equipment described by the flowsheet below can be used for the resin conversion. i
4 HCl for elution: Calculate: 10 ft3 =74.8 gallons of 7% acid solution = 74.8 gal. x 8.34 #/ g x 1.035 sg = 648 Ib total and contains 45 Ib HCI Conversion steps ) :
5 HCI1 45 Ib In 35% solution at 1.18 sg: 45 Ib /.35% = 128 Ib HCl sofution. 128 Ib s0l./(8.34x1.18) =13.0 gallons of 35% solution 4 Manually load the resin into the selected IX vessel, on top of a 50% full water cushion. l
8 Quantity Required: 1-55 gal drum of 35% acid will provide for 4+batches of 13.0 gallons each. 1st elution 13.0 gal,, 2nd elution 13.0 gal. Draln water from vessel |
' 5 Prepare a 7% HClacid solution In the 100 gallon PP tank using procedure described previously !
8 Pump the 7% HCI solution into the bottom of the IX vessel, filling the vessel with 2 BV. |
7 Allow 45 minutes for the converslon to take place. i
Mix 7% HCL solution using 36% HCI stock The_ 7% acid solution will react with the resin +Na form to convert to resin +H form, and refease NaCl to the aqueous solution i
8 Add water to 100 gal tank : Use 74.8 -13.0 = 61.8 gallons of water: Add the 61.8 gallons using predetermined visual level line on tank After 45 minutes tha conversion is complete and the resin is In the H+ form , ready to capture Uranium. .
7 Use chemical safety clothing , breathing, and eye protection gear. After 45 minutes tha conversion is complets and the resin is in the H+ form , ready to capture Uranlum.
8 Startmixer. Slowly add 13.0 gallons of 35% HC! to agitated water: Agitate for 1 minute after completion of addition, 8 Draln the IX column to an available tank, discard the spent solution to the pond transport equipment :
Combined volume will be approximately 74.8 gations, good for one elution of 2 BV batch to strip 5 cu ft of resin. Complete efution cycle. !
<] Repeat elution with 2nd batch.
10 Clean area and contalners..
- pa 1
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FLOWSHEET OF RESIN TEST PILOT PROGRAM
RESIN LOADING CYCLE m i EkeTTor
. return to pond. 1.010
Orum pump, Batch l Grab Sample Grab Sample - )
HCE = 0-10 Grah feed sample for U308 Sample resin Barren Solution grab sample for U308 each Igad
%00 gallonshrip from piping, sample no. 1,04, once o for U3os from plping
7200 gal/day ¥ pHA4S loading, continu sample no. 1.03x sample no. 1.02-x
8,586,000 Transport Feed 5.0 gpm Cartridge TP 207 Resin Barren Pond Solution
Gallon Pond Tank 1.002 Tank 1.004 —————> |pump 1.005 »|Filter > X ¥|collection tank, 8000 gal
eas [vessel 1.007 | 1010
A 10,000 gal 5.0gpm . as available 50 gom . :
Pump, submersibie, 40 gpm Pump, truck unloading, as available VFD Control / BOresincuft e o dmin 7200 gallons/day
1.001 > |25-50 gpm 1.003 Need 8000 gal /237 ibsiday U308 "~ need 8000 gal tank i
minimum / 4.99 Loading, Ib/cuftper 24 hrs ">~ _
1.005 Filter / 9.8 cu fy, (minimum vessel “h Sampling Matrix ]
Test Feed Feed Solution ,/ Holding tank drain. No. Description. Quantity Analytical
V4 solution, 1.009 1.01 Feed,sol.  100mi Suite 1
sama equipment / 1.02-8 X barren 100 ml  Suite 1
differentcycle ™~~~ / ,)' 1.02-12 X barren 100mi  Suite 1
ELUTION CYGLE < s / 10248 Kbarren  100ml  Suite 1
oL J /. Y 1.02-20 IX barren 100 ml  Suite 1
Purpose: | Exdract U308 from IX resin and transfer the recovered Uranlum to MPP Eluate /S . / air pump, 1.008 I‘ """""" 1.02-22 KX barren 100ml Sulel
for subsequent precipitation with production B 4 same equipment & ) 1.02-23 X barren 100 ml  Sulte
2 Repeat slution cycle with bamren mix to reduce IX resin U308 content. e different cycle ,/ Transfer pump 1.02-24 (X barren 100 mi  Sulte
3 Leave the resin In the +H state for recycle to IX duty J / 10-20 gpm :
: 4 d )q 1.03-6 Resinload 100¢cc Sulte2
Run 2 elution cycles to strip resin to a low level, TBD (to be determined) Ist elution sample no. 2.01 ," ,/ / same equipment 1.03-12 Resinload 100cc Suite?2
Each run shown bslow ' 2nd elutfon sample no. 3.01 /s 4 /! different cycle 1.03-18 Resinload 100cc  Suile2
HC!, to make up 7% sol 4 Sample resin once per batch for U308  sample composite solution / 1.03-20 Resinload 100cc Suite2
§ gallons, 100% acid / at completion of elution cycle /" once per batch for U308 7 1.03-22 Resinload 100cc Sulle2
- / s / 1.03-23 Resinload 100cc Suita2
Strong acld batch tank l > HCl transfer /S Ist elution sample no. 2.03 7 Ist elution sample no. 2.02 / 10324 Resinload 100cc  Suits 2
20 gal, 1.011§ pump, 1.014 Recirculation to mix / 2nd elution sample no. 3.03 2nd elution sample no. 3.02 )
u p < AN Elution, batch, 45 minutes tn vessel / : ¥ 4.01-1 Ixbarren pond 100cc  Suite 1
down flow to drain TP 207 Resin holding Tank 2 BV ump, alr, 10-20 . !
- B‘la'::lz ';E'Qeé'i.eg cuft "] pump, 1.017 > X » | Eluted Sgoluﬁon, A ;Pm. 1.008 r__,Transferto MPP Analytical y
1.016 : Vessel 1.007 into preg ehuant Sulte 1 U308, Vanadium, Chioride in solution, ppm,
Suite 2 U308,0n resin, grams/cu it |
9.5 cuft Portable Vesssl from IX loading, shown above eluate pH . pH, solution, standard units |
100 gallon PP tank transfer pump Vessel volume =9.6 cu ft 100 gal tank i
74.7 galion solution 10 gpm for batch fill elution cycle :
for each of 2 elutions to fill resin X/elution tank 35.9 gallons resin
Ist elution : 4,99 [b/cuft U308 CROW BUTTE POND WATER RECLAMATION
2nd elutlon 4.8 cuftresin PILOT TEST PROGRAM
1st elution 24 Ib U308, when loaded, total avaliable PROCESS FLOW SHEET ]
2nd elution TBD (to be determined) i
DL8 REV 0 i#?####
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Equipment List

CB has following equipment avallable.
Vace truck, 3000 gal capacity

2 FRP columns, 10 fthix4 fidia

1 steel column, 5 fthix 3 ft dia

2 Brown FRP tanks 8 ft hi x 7'9" dia

1.1/2 " piping

1-1/2° flow meter

VFD and & gpm pump .
Rosedalefifters. Wl order 20 micron bags
HCl acid from plant storage tank

(Available from CB inventory?)

1.001

1.002

1.003

1.004

1.014

1.005

Inst

Inst.

1.008

1.007

Pond water pump, submersible, 46 gpm, plastic Avallable
construction, US Plastic # 102003 on hand
Large volume Ghemical & Submersible Pump

Transport, truck pond water to RO Building, 1500gal Avaltable

Standard 5 ton flatbed truck with 1500 gal water tank, on hand

Purchase Polyethylene tank from Plasti C-Mart
130" x 81 " x 44", No, 41392

Pump, truck unloading adjustable output,
double diaphragm, 25 gpm

sand piper type discharging from truck tank
to existing 10' x 10" feed tank

Tank, feed to test program, .
Use existing 10 x 10 FPR tank In RO building

Available
as feed tank, approx 6000 gallons capacity on hand
Pump, drum, 10 gpm, strong HCL tpH adjustmen cost 900
US Plastic Lutz chemical pump add on 100
115V 640 watt to HCl batch tank shipping 200
Pump, feed, adjustabls output, double diaphragn cost 900
sand plper type discharging from feed tank to test  add on 100
circuit X at 5.0 gpm Shipping 300
Flow meter;, 2 to 14gpm rangs, Available
5.0 gpm set polnt, 4-20 ma output, used to set on hand
test throughput
pH meter, In line 4.20 ma output Available

C on hand
Filter, Cartridge, 12 sq fil cap, 50 micron , 15 gpm Filters Available
rating, PVC on hand
Vessel, ‘IX, Adapt surplus
Modification add-on 2000
Piping adaption - add-on 2000

Contain S cuftresin

Design to be advised (upflow/downflow)

Resin ~  Scuft ~TP-207 buy 7 cu ft
’ {-container

cost 1645
shipping 300

1.009

1.008

1.04

1.011

1.014

1.015

1.016

1.017

Tank, X draln, pp, 100 gal cost 300

Plasti G-mart100 gal. vert. Poly Storage 1. add on 200
VT0100.28 28" dia x 45 high Shipping 100
Pu;np‘ barren solution 1X drain elution transfer available

20-40 gom )

Tank, day discharge, to pond, find cost available

plant surplus 8000 gal or muitiple add on 1000
of 1500 gal truck tank capacity to retum

to pond

Pump, harren solution IX transfer

to tansport tank, 20-40 gpm

Pump, drum, 10 gpm, strong HCL transfe: Also used as drum
US Plastic Lutz chemical pump pump for pH adjustment
115 V 640 watt to HC! batch tank .

Tank,HC1 batch velumrs feed, pp, 20 gal cost 200

Plasti C-mart 20 gal. vert Poly Storage add on 100
VT0100-28 28" dia x 45" high shipping 100

Tank, Barren eluate Make-up of HCl 7%, cost 300
Plasti C-mart100 gal. vert. Poly Storage 1.  add on 200

VT0100-28 28" dia x 45" high " Shipping 100
Pump, batch transfer of 7% acid to cost 900
IX / Elution vessel add on 100

Shipping 300

o

CROW BUTTE POND WATER RECLAM%\HON

PILOT TEST PROGRAM
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2. Flex Hose connections 1o be class 125 camlock or equal

4. Pumps to be firmly mounted to base plates

1. All skid piping to be 1" CPVC plastic pipe, socket weld and NPT connections
provide pipe supports between each vessel/pump, with additional supports no less than every 2 f,

3 Each vessel on skid to be firmly supporied for possibility of road transpart

W o~ M

- Process valves to be 1" socket weld CPVC balf valves -

- Air pump inlet/outlet connections are 12" FNPT
- Sample tap valves to be 1/2" socket weld CPVC

. Air pumnps: Provide 1/4" NET supply to ea pump, 3/8" NPT exhaust
- Air header piping: Use 12"

{
f
: —
; ixi sol.
COpvent =\ f (2 ! /5 7; )
2 \ L} L ———— B X
\ W™ i : = N !
H A # 4 7 ¢ E e it L OO > YA Aot
! i overflow 24 ¢ sample Flex 1/2" acid hose
! Y
t -
— b1 4 IX Column IX discharge strge tank D 7% HCI eluthrsolution
P 20" dia. X 100" hi 150galons 150 gallons /"HC} 36% drum
' : ; 5 #t3 of resin 28" dia x 64" hi 28" dia x 64" hj ' 55 gallons
A4 S U Prain S T-1.008 T-1.011 T-1.021 - .
Feedsurgetank | 1 ' .
T-1003 H
6000 gallons i From feed
10" dia x 10' { % Storage tank
g £ botiom o | -
Feed from pond ! Inlet/Drain T L
transport ’ E 88" FM 1.004 - . R Process water
v ' Flex I" Hose
]
3
Plantalr  -ooaoo.oo... ; Pond retumn
mixing during . Process wafer surge tank
pH adjustment . o for rinse 8000 gal
Cartrige filter 18 fill to overfloly Provide by CB plant
d x 30" hi :
F-1.008 pdoet
~ ond = |
e ! Eluate discharge
gb,' --~———:-———> to MPP transport
[l i container A
: ; “NFlex 1" Hose . |_Provide by CB plant
e C::D _— F/@y Q%é’ I
N~ f“:];_,( Py J : . ample tap
H T s |
' i
¥ e | g'
= .
Flow meter pump, air Filter, cartridge T-1.011 "pump, air pump, air T-1021 { HCL acid drum
0-10 gpm 0-10 gpm 1-1/2" level observation 0-10 gpm 0-10 gpm level observation [ w/Lutz drum pump
4-20 ma P-1.005 F-1.006 intranslucent tank wall ~ P-1.008 P-1.017 in translucent tank wall | 0-10 gpm
F-1.004 : [ P-1.014
PG 1-008 |
0-20 psig
NOTES:

with neoprene elastomer of equal

l
POND SOLUTION IX TREATMENT

PILOT PLANT|TEST SKID ARRANGEMENT

CROW BUJITE -CAMECO

NPT header, 1/4" NPT laterials, galvanized stesl
pipe, valves, and fittings.

Connect ta plant air with a Flex air hose and QD connectors

|

DRAWING G-1.001 Rely p

12/04/2008
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Exposﬁ:e to cold weather (surfate)

,,

Health,'Safety, and Radiation Risk Assessment Checklist

] Inhalation of process chemical fumes (banum o | Struck by light/htavy equipment ol
: IR chloride, ferrc, lime, welding ete) B - i
Exposurs to brine (freezs system) B! Ingestion of process chemicals (banum chioride,. I Struck by remoteequipment Ar
feirig, lime etc) .
Exposurs to compressed gas {oxygen, mn-ogen. ! Contact with process thcxmcals (barium chioride, - Struck by runawsy equipment e e
acetylens) : ferric, lime etc) - L . -
Falling through ice g Injection, inhalation of ﬂhm drugs - . E Thrown from moviog equipment I
Exposurs to cold (undergrovind) m] Inhalation of diesel/gas fumes z | Struck by suspended load * C
Sun exposure . el Inhalation of blasting firmes o Rollover of equipment = ’
Forest Fires - exposure to heat 3 Inhalation of cigarette smoke Na! Pmch betwecn squipment 1T
Exposure to refrigerats (a/¢), - o Inhalation of fire generated smoke 1 Loss of control pnl]mg and moving eq\upmcnt thatis out{ pr
Contactwith hot metal (w:lding,op‘.equip.,'pipa,ctc) jud Injecticn ‘of high pressure fluids =3 B Collision while sperating cqmpmcnt; ™
EXpomra to fire (burning building, scoops) i Ingestion of contaminated potable water B
Contact with open flame (welding torch, propana o Inhalation of dust (silica, chemicals, ccmcn!.ﬂy o Caughtin romtmg equipment (high speed fans, motors, * |, ]
‘burners) ash) maintenance activities. - . pumps) )
Contsct with steam (batch! falant) 3. Oxygen deficiency .0 Caught in conveyorroller/belt, suger . ° |
Contact with hot steam, burhers, hot Wat:r, (Katchem o Eaplosion due to ﬂam.mable gas, ch:m:cal o Falling into crusher [
ressurs washers : eaction . N -
Contact with hot fluid (hydraulics, coolant) I Accidental/Intentional poisoning, chem:cal ﬁ Caught in rotanng equipment (low spccd drills) - r
. . mixing; cleaning supplies, Hazardous products o
Accidental dctcnanon of explosxves 0 smk by ovesheaddoors - . ., . i
Contact with sewnge (REC Plant, process) |m] : Caught by ropes/cables (tuggers,crane) E‘.-._
Contact with medical waste jiw] Welding Flash gl Struck by shaftconveymnca . N
Ingestion of contaminated water . [ Sunburn in] Sudden stop/ fres fall of shaft conveyance (overspeed) n
Contact with infectious disease 0 Exposure to gamma sowce o Fall into tank/skedpond O
Po.od conlaminst.ion . | Exposure to radon gas & progeny I
Contact with infected ammals (mbxcs, hantavn'us, west nlh Exposure to LLRD ) 0 Caught in rotating equipment (hxgb spcbd drills’eg o
nile) . . digmond ddl}) . -
An'boma pamcles, fDrest firs smoka ast.hmatlc lmtmts. K Caught in rotatng equipment (low speed drills eg jumbo r
dril))
Poor hygiene [ Contact with live conductors G Injury from cunmg tool (powcr saws, gnnders, dnhs) ’ C
Lighming ] mjury from pum-pak operation - |
Excassive noise from tobls o Collision with electrical equipment D Injury from hend tools (exe, hatmer, wrench slippage) | =
Blast vibration (concussion from devt round) = Static buildup causing ignition C Contact with h'igh pressure water.(pressure washer) r
Vibration from hand tools G Shock from welder [ Injixry from sheet metal (fabrication, installation) -
Vibration from equipment 3 Injury from firarms r
Excessive noise from equiproent W] Release of sir/water/concrete/oil/sand from lines - T3 Pinned/pinched by jackleg :r-.
Injection of high pressure air I
Attack from animal (bear, wolf) | ] Release of high pressure ground water I Ice falling from buildings i
Vehicle col.lision'(moose ete) [ Ruptur.e of pressure vessels, boilers, cylinders r Rockfall (Joose) r
Plane collision with birds, animals T Rupture of tires/split rims i Equipment falling from jack/blocks/hoist '
| Allergic reaction to bites/stings [N} Unconwolled mavement of Jines under pressure r— Grinding dises disintegrating Ind
Cleaning/Pigging lines - ] Objects falling in shaft Ind
Crush by hydraulic equipment pivot pomt g Relesse of concrete from sliclding I
Sitting at computer for long-periods I Rockburst r Flyrock, airbl_n'sl from blasting (unexpected bithrough) . .
Operating mobile equipment - Pinch by hydrailic press B [ Extraneous material from grinding Iz i
Operating remote equipment I Vaccuum Pressure,atméspheric pressure, Suck K . Failure of suspended load =
. " Truck
W elding on equipment in cramped positions’ g Uncontolled movement of equipment (vent r Hot slag from welding/cutting r
R doors) 3
W orking on equipment in tight confines I . Dropping of objects (tools, supplies) r
Tnotalling ground support, sealing - = z Rum of mock i raise/pass (sloug,hmg) V
Slips due to icy conditicns 1o ackdill plug failure r
Lifting chiick Wwrench on raise dnll, moving pumps 0 Falling while working in scoop bucket T Tnrush of water T
‘Moving materials/supplies ’ | Fall while working in elevating platform, r Dropping of objects (cqu:pmcm, matena]s) -
L B . scaffolding ] ) o
Changing d/drill rods, core trays | Fall from ladder, sy.ai:s; pladorms, tanktops [ Collapse of stockpile face l_ i
Shovelling concrete/snow i Falling into open hole (vent raise, shaft) [l Cave-in of'rench ‘ in
Dragging hydraulic hoses/jumbo cable [l Slips due to et surfaces s faiture of dam wall/berm ‘ r
Installing electrical cable r Slips due to uneven, rough surface (muckpile) I~ Swuctural failure of infrastructure (building, bndge \ I
. . ) crane) .
Manual handling of materials in shop. (Door size, = Tripping due 10 poor housckeeping w Moving materials and loads vith mobile :qmpment \
Manyal handling of tools [—- Dismounting equiproent i 1

Material sliding nfF rmek o




Environmental Aspects Risk Asoessmént Cheeldist

Attracting animals from domesnc wastes (food) D)scharg,ing effluent mth alimit’ I}

‘ : * Fuels and Hazardous Chemicals
Disturbing and from chnstruction of roads or i) Chanpng the quality of water Teporting for g Release while transperting fue} fmm one .| I°
trails : { Bltreatment ’ pcation 10 another ’
Distrubing land ﬁ'om off-road activities o Increasing contaminant loadmg tothe - {eleast while transfemng f\:els tos storage I
. SR ’ edvironment - . - - . " . $ank
Disturbing animals from noise generation ]mpactmg the performance of {reatment ul Spill while hansfening fuel to equipment I
: facilities o : N ) -

'uels nd hazardons chemicals storage o]
Contaminated materials being stored outsxde :

contained areas,

Damegmg a containment liner (asphalt, waste | 3
pad & pond liners, concrete floor) -

Release ofa refrigerant (ﬁeon haloca:bons, i

Spill while transporting hazardous chermca!s n]
etc)to the air |

from one location to another

Generating greenhouse gases (combushon
products)

Generating noxious or nuisance odowrs / X
Iy

Water, Et;ﬂuexit, Sewage, Other
Leaks fiom a pipeline containg sewage, * g
effhuent, or contaminated waters

Contammted watersina pad or pond escapm g
’ vapours -

Generating smbke and / or dust Spilled or lezking material covldentera | I

‘waterbody (creek, river, la}ce)

Water will need to bé psed

Genérafing contaminated debris or
equipment (underground debris, equjpment

Generating industrial wastes' (construchon
vaste) -

Generating :ecyclable meterials (pﬂper, Inl

An uncontrolled inflow of water to the mine| .j

Propane, diesel, gasoline beingused

Local TesouToes ('sa,nd, gravel, land) will be used

New or exdsting chemicals will beused  *” )é

Hlerarchy of Hazard Controls

) The "Hierarchy of haza:d control" below are listed in pnonty order ie., the most effectwe is hsted ﬁrst, wn‘h
less effective options listed lower. The highest praot1ca1 levels of risk control should be chosen. A
combination of higher and lower level I‘lSk controls 1s usually desirable.

Bt Ehmmate or remove the task-that causes the risk or hazarcl

Questlon Does the task need to be done?

Elimination

Substitution _-Replace the hazard with'something less hazardous eg., substitute a
toxic substance with another that is non-toiic.
Question - Can somethmg else be used to reduce the risk?

Engineering Controls - Use mechanical devmes or eqmpment 10 rednce the risk. eg. Local

exhaust ventilation, isolation, guarding, lighting, rearrange the work
area, prowde containment, etc.

Question - Can we mstall somethm g to reduce the r1sk9

Administrative Controls “‘Use of practices, work instructions or tralnmg to reduce the risk eg.

- Work permits, checklists, procedures, training. ,
Question - Are we using our Cameco procedures and mstruchon to
reduce the risk?’
Personol Protective Equipment Use of Personal Proteotwe Eqmpment 1o reduce the rlsk and
' making sure workers are familiar with and trained to properly use
the equipment eg. Glovos facesh;eld hearing protéction, chemical
suits

. Queshon What PPE should be used to reduce the nsks of this job
Pra;::rlcd task'7



S ' . Yes.  No
Has the nskof thegob decreased thh controls in place” . o

s

Are the risks bemg controlled properly to protect worker health safety ahd® . L K ) T -
radiation and protectlon of the env1ronment" . - '

. IMPORTANT . o
- Whlle the jot: proceieds constént supervtsion and evaiuétion of thejob and controls must take place

. It dunng the Work the JOb tasks chan ge, of the. controls cannot be unplemented the Jobh MUSTRBE_ '
s : STOPPED the ‘Cameco Superv1sor contacted and the IHA reassessed

Comments (xf reqmred)
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Pleaise make a photocopy of this JHA for your records,
Forward the original to the QMS Administrator



JOB HAZARD ANALYSIS.
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Expos,‘u:e to cold weather (surfate)

Health,'Safety, and _R_adiatioh Risk Assessment Checklist

Lifting chiick wrench on raise drill, mQV\'ng pumps
Moving matcria]s/suppl}cs

) Inhelation of process chemical fumes (barium Struck by light/heavy equipment” n
. chloride, ferric, lims, welding ett) AL ¥F2
Exposurs to brine (freszs system) En Ingestion of process chemicals (banum chloride,. - Struck by Temots equipment A1
feitic, lims atc) .
Bxposure to compressed gas (oxygen, mtrog:u., m] Contact with process chem:cals (barium chleride, }{ Struck by runawsy equipment T il B
acetylens) : ferric, lims etc) : - - C . i
Falling through ica ] Injection, inhalation of illicit drugs - . r: Thrown from moving equipment e
Exposure to cold (underground) D Inhalation of diesel/gas fumes cl Struck by suspended Josd - C
Sun exposura . I Inhalation of blasting fumes G Rollover of equipment o
Forest Fires - exposurs to heat [m} Inhalation of cigarette smoke hu) Pmcb between equipment o
Bxposure to refrigerasits (a/c), - | Inhalation of fire generated smoke 1o Loss of control yu]lmg and moving eqmpment that is out C
Contactwith hot metal (welding.op.equip., 'pipe,etc) m] Injecticn ‘of high pressure fluids 5. Collision while pperating eqmpmant; ™
Exposure to fire (burning building, sqoops) m} Ingestion of contaminated potable water B
Contact witlt open flame (welding torch, propana o Inhalation of dust (silica, chemicals, cemenLﬂy o Caught in rothhng equipment (high spé=d fans motors, I
burners) ash) mamtnnance activities. - o pumps)
Contact with steam (batch plﬂnt) n. Oxygen deficiency .0 Caught in conveyorroller/belt, anger . * =
Contact with hot steam, burners, hot water, (K.xtchen, n Explosion due to ﬂammable pas, chenncal 0 Falling into cnnhef o
‘asgure washers, " eactio . . .
Contact with hot fluid (hydraulics, coolant) ] Accidental/Intentional poisoning, chemical c Caught in rotatmg equipment (low spced drils) - r
. i mixing; cleaning supplies, Hazardous products. ’
Accidental detonation of explosives 0 S!mck by overhnm{ doors R - ) |m)
Contact with sewage (RBC Plant, process) [m] Caug]n by ropesicibles (tggers,crane) | il
Contact with medical wasta 1= ‘Welding Flash =] Struck by shaft conveyancs 0.
Ingestion of contaminated water % Sunbum Sudden stop/ fm fall of shaft con-vayancu (cvr.rspecd) n
Contactwith infectious disease N] Exposure to gamma sourcs 0 Fall into tankllakelpond &
Food cantammanon . [m] Exposurs to radon gas & progeny P-4
Contact with infected enimals (rablcs, hantavu'us west i Exposurs to LLRD i o Caught in rotatng equipment (hlgh spggd anllsep e
nile) : i - digménd drill) " :
Axrboma pnmcles, for.-.st fire smoko asthmauc u-ntants Rwy Caught in rotatng equipment (low speed drills eg jumbo r
drill)
Poor hygiens 0. Contact with live condustors o Injury from cuting tool (powcr saws, ymdcrs, dnlis) Nl
Lightning _ [ injury from pona-pak operation * =
Excessive noise from tools I Collision with electrical equipment n Injury from hed tools (xe, hathmer, wrench slippage) | =
Blast vibration (concussion from devt round) T3 Static buildup cansing ignition C Contect with high pressure water. (pressure washer) N
Vibration from h;nd tools | Shock fram welder [ Injury from sheet metal (fabrication, installation) [
Vibration from equipment | ] Injury from firerms r—
Excessive noise from equipment I Release of sir/water/concrete/oil/sand from lines ‘] )g\ Pinned/pinched by jackleg :r\
Injection of high pressure air M
Artack from snimal (bear, wolf) ] Release of high pressure ground water W lce falling from buildings I
Vehicle ;:ollision {moose etc) [ Ruprur.e of pressure vessels, boilers, cylinders r Rockfall (Joose) r
Plane collision with birds, animals I Rupture of tires/split rims I Equipment falling ﬁomjacklplocks/hoi.St |
Allergic reaction to bites/stings [ L}ncuntroll:d movement of lines under pressure r Grinding dises disintegrating I
Cleamng/Plggmg lines ] Objects falling in shaft r
Crush by hydranjic equipment pivot pomt T Release of concrete from slickling X r
Sitting at computer for long-periods I Rockburst l I Flyrock, airb]_qsl from blasting (unexpected bithrough) . r
- ) a i . M . |
Operating mobile equipment X Pinch by hydraulic press 1.7 Extraneous material from grinding l g
Orperating remote equipment - Vaccuum Pressure,atrmdspheric pressure, Suck X Failure of suspended load . \ et
. ) Truck
Welding on, equipment in cramped positions’ - Uncontrolled movement of eqnipment (vent r Hat slag from welding/eutting r
. doors) .
Working on equipment in tight confines ‘ [ . Dropping of objects (tools, suppliesy r
Installing ground support, scaling ]

Run of muck in raise/pass {sloughing)

Bacldill plug failure .

Falling whﬂc working in scoop bucket

Fall while working in elevating platform,

Inrush of water |

Changing d/drill rods, core trays

scaffolding

h _ -
Fal} from ladder, stairs, platforms, tanktops ‘ X

Dropping of cbjects (eq\npmenL malcna]s)

Shovelling concrete/snow

Falling into open hole (vent raise, shaft)

‘Collapse of stockpile face

Dragging hydraulic hoses/jumbo cable

Cave-in ofrench

Installing electrical cable

Ships due to wet surfaces . \

ailure of dam wall/berm

Mnnua] handhng cf'mal:nals in shop. {Door size,

Slips due to uneven, rough surface (muckpile)

Tripping due 10 poor housckeeping,

3 Strucrural failure of infrastruchure (bunldmg, bndge
i crane)

Moving materials and loads v/ith mobile equipment..

e
A
-1

13



Environmental Aspects Risk As_sessmént Checklist

Ann animals from om wast (d m}
Disturbing land from cbnstruction of roads or I
trails ’

Distrubing land from off-road activities ~

- Fuels and Hazardous Chemieals

Relégse while transporting fuel fram one .| 7
ocation to enother -’

Rel easé while transferring fuels to a storage

Spill while h‘ansfelrring fuel to equipment - | =

a1

4 Disturbing animals from noise generanon

I*;uels and hazardous chemicals storage jor}

R Contaminated materials being stored outs:de
ontained areas.

Spill while transporting hazardous chemlcals sl
from one location to another

amaging a containment liner (asphalt, waste
% pad & pond ligers, concrete floor)

Contaminted waters ina pad or pond, escapin 8 % .

Water, Et:ﬂuexit, Sewage, Other
Leaks from a pipeline containg sewage, " g
efftuent, or contaminated waters

Generating noxious or nuisance odours / ;K
vapours

Generating smbke and / or dust

Spilled or leaking material could enter gL L o
waterbody (creck, river, lake) ’ '

Water wil\ need 1o be nsed

An yncontrolled inflow of water to the mine} . Gentrating tontaminated debris or -

- ) ) . ) j equipment (\mdergm\md debris, eqmpment
Propane, dlESGL gasolme bemg used o |\ o Lo : . " B4 Genemting mdustnal wastes" (oonstmcnon
. aste) -

enerating myc)able materials (pnper ™
:ardboard, pails, dmms)

fm B

Local resources (sand gravel Iand) willbeused | 2

New or eﬁsﬁng ohemicals'\yill be usad o 193

Generating hazardous matenals {batteries, | [

HJerarchy of Hazard Controls

The "Hierarchy of hazard control" below are listed in pnonty order ie., the most effechve is hsted ﬁrst, W1th
less effective options listed lower. The highest practlcal levels of risk control should be chosen. A
combmatlon of h1gher and lower level nsk controls is usually des1rable

Elimination Ehmmate or remove the task that causes the risk or hazard
. Ques‘uon Does the task need to be done?

Substitution - Replace the hazard with something less hazardous eg., substitute a

toxic substance with another that is non-to¥ic.
Question - Can something else be used to reduce the risk?

Engineering Controls

Use mechanical devices or equipment to reduce the risk. eg.Local
exhaust ventilation, isolation, guarding, lighting, rearrange the work
area, prowde containment, etc.

Question - Can we install Somethm g to reduce the nsk° .
Administrative Controls ‘Use of practices, work instructions or trammg to reduce the risk eg
- Work permits, checklists, procedures, training.

Question - Are we using our Cameco _procedures and mstructxon to
reduce the risk?

Personal Protective Equipmnent Use of Pérsonal Protective Equipment 1o reduce thé ri sk and
‘ making sure workers are familiar with and trained to properly use
the equipment eg Gleve
suits
e Questlon What. PPE should be nsed to reduce the risks of this job

Preferred \.ﬁsko

, faceshield, heamg protection, chemical



© Has the I']Sk of the ]ob decreased w1th controls in place"

Are the risks bemg controlled properly to protect worker. health safety and® . S K ‘ I
radiation and protectlon of the enwronment" . . . e

¥

Wlnle the _]Ob proceeds constant superv1s1on and evaluahon of the JOb and controls must take place,

If durmg the Work the ]Ob tasks change of the. controls cannot be unplemented tl1e Job MUST BE .
STOPPED, the ‘Cameco Superv1sor contacted and the JHA reasscssed ’ P

Coml;nents (lf requlred)
/7¢¢ C‘_o/l/ﬁﬂ(/c,?_%oﬂ/ ForR 77},4?:5
./I/D @SVEA .{,,‘,..:,qrm;. w.zzc. 8 & LE;—,T—

FELT /774/5)” 55 REW

J'HA Team Names and S]gnatures
' SIGNATURE

NAME (print) . e 5 "
T N

Bol. T LEvS0peD

WA-LT_ - WELSeA

Pre A/A/fﬁ KBS reeas

S FEVE.  BPES EtacEl

Roi WAL i B f<

LARE )  TEM o
 Arm S gpkE X

[Ptlo ap B & LA 5 HPAT

D (?’f : A-/’Z'?v‘/cc//i’/.

Plea._se make a photecony of this JHA for your records‘(
Forward 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 U;0g 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. [It 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



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 trlgger
peroxide decomposition, backwash to the YC thickener

Tank, conditioning, HDPE, 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 HCl into feed solution to condition feed pH

Pump, Metering, 12 gpm 7% HCI, base to rapidly approach desired pH target

Pump, Metering, 1.2 gpm 7% HCI, 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% HCI

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



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 2™ 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 H;O and O,. (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 1s 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.

7/10/2009 : . ' , 3



CAMECO RESOURCES
RESTORATION AND PONDWATER TREATMENT PROJECT

The circulation will continue until the 2 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, ﬁnagP' discharging in the DDW surge tank. The IX column
flow will be in series, 1% stage, 2™ stage, 3 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 TX 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 1% stage IX column elution process.

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

The 1% 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.

7/10/2009



CAMECO RESOURCES '
RESTORATION AND PONDWATER TREATMENT PROJECT

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 1%into the makeup eluate tank 1987 gallons, (83% by volume)
35%HCl 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 3 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™ 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 2*® column. Again, as in the 3* column, only one pass of 3 BV through
the 2™ 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* 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 1* 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
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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 2™ 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% HCI, 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
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CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-02

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 Construc‘;ion

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.



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-02

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: ‘

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

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

1v. 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
(TERSs) 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:

o Title 10, Code of Federal Regulations; ‘
+ Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;

o 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.



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-02

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 I, 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 TERSs

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.

7 </ '//4 I
7/

—e 7
eneral )ylanager

P y/Zl /0q

Larry Teahdgn, Manager of Health, Safe'ty, anfl Environmental Affairs
SERP Secretary
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"//24/0"3

Rhonda Grantham, Radiation Safety Officer

£ 4: / zi / 07
rations Manager r

%é w 4//21 /2:»'0")

Bob Tiensvold, Maintenance Superintendent

is.@%\»m 4-21-09
Tate Hagman, inistrative Supervisor

Pa ”fck, Ope
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SERP check list for Injection Booster Station South (Down Flow)

I/Q book complete

Yz

Date Initials

New TL piping installed A [57
Pressure gauges installed yf13 &D
Pressure test complete 43 &D
Operational lockouts installed 94 K7
Instrumentation installed Yl (BD
Instrumentation operation checked vz &D
Wet building alarm installed ' yle @
Wet valve station alarm installed qi13 @D
Wet alarms checked for alarm at plant 4(i3 @D
Non-service lines locked out N/ b
Communication wire installed 3)oa éar
Communications checked 3l &)
Ground continuity check 4/13 &
VFD's installed and programmed J]24 &
Processor installed and programmed 3/9% {TY
UPS installed 3Jo9 BD
RSView screens installed /09 TH
PLC programmed /8 | TH
Visually inspect entire system to plant Ul @D
As built drawings complete Ylzi BD

GD

— Jowee. ore T VA

— Fouar Dears TO bgsesy Depri




CROW BUTTE RESOURCES, INC.
86 Crow Butte Road
P. 0. Box 169

(308) 665-2215
Crawford, Nebraska 69339-0169

(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.

] )
gé @”\D Date: April 13,2009

Bob Tiensvold
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CROW BUTTE RESOURCES, INC.

86 Crow Butte Road s
P.O. Box 169 _ (308) 665-2215
Crawford, Nebraska 69339-0169 (308) 665-2341 - FAX
MEMORANDUM
TO: File

FROM: Kirk McDowell
DATE: March 31,2009

SUBJECT: Injection Booster Pump Station

Pressure-check verification for injection booster pump station.

On March 21, 2009, the new injection line of booster punip station was pressure-tested
from Plant to Valve Station [9 - INJ :

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 ]9- PRO .
Start — 125 psi

60 minutes

‘Stop — 123 psi

/%72% parte,

Kirk McDowell
Wellfield Construction Foreman




-

1 L

P | = =
‘ N _gv FLANGED @ @@
ol

/111 CONNECTION
N
N4 SEE

T R.O. BLDG
P&ID
SEE
COMM.
PLANT
P&ID

8 & Y

g’ N >3O
ST ) Wy Wy AW g W) W X
e e o [ P T Ty
- L’ 8
WH 11 o o o |
27 12*

{
B

.{
()

INJECTION
BOOSTER
STATION

| S -

COUNTY ROAD - SHORT CUT ROAD




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 Operatioﬁs

Ron Herrick Safety Supervisor Radiation Safety

Bob Tiensvold Maintenance Superintendent Construction

Wade Beins Senior Geologist Well Construction

Tate Hagman Administrative Supervisor Instrumentation

Dr. Stokey 1s 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 wellhouse 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:

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

1ii. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

1v. 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.

viit.  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,

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;
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o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;

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

e 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 I, Operations Manual, Procedure P-25,
Well Installation. MITs were performed in accordance with EHSMS Volume III,
Operations Manual, Procedure P-23, Mechanical Integrity Test (MIT). Al 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.




CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-03

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 I, 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.

Approved this 21st day of May, 2009.

-4
&al Mandéer

Jim Ato
S Chas

”";7/02%/%

Doug Py/ﬁck Operatlons Manager

Koney Ballon

Larry Tea}len, Manager of Health, Safety and Environmental Affairs
SERP Secretary

g Ltk

Ron Herrick, S/afety Supervisor (Radiation Safety Designee)

B (LD

Bob Tiensvold, Maintenance Superintendent
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fokBoie,

Wade Beins, Senior Geologist

%MM

Tate Hagman, Adffiinistrative Supervisor
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Well House Start-Up Checklist

Description

Person

Well House # 29A

Comments

Date
Completed

Initial

Permit To Operate

Beins / Tiensvold}/ Stokey

41263

w8

Complete Pressure Testing (Trunkline and House)

McDowell / Tiensvold|/ Stokey

Larg Pies

o

Pipelines checked for leaks

McDoweli / Tiensvold|/ Stokey

5/

Pipelines buried

McDowell / Tiensvold}/ Stokey

5/20

Pressure gauge on injection manifold

McDowell / Tiensvold|/ Stokey

A

& {Injection lines equipped with totalizing flow meters McDowell / Tiensvold|/ Stokey 5,// / q ( /

7 |Injection and Production total flows can be measured Hagman / Tiensvold|/ Stokey f/ / 7 WTH
8 {Unused trunkline locked out by two separate means McDowell / Tiensvold|/ Stokey /V/ff' | @
9 |lsolation valves are closed and chained McDowell / Tiensvold|/ Stokey /\//ﬁ' . @
10 {Map of 2" lines in house McDowell / Beins / Tiensvold|/ Stokey 57 Z/ @
11 [Well-field Layout map in house McDowell / Beins / Tiensvold|/ Stokey f/ 2/ @
12 {Check berms Teahon | Tiensvold}/ Stokey E}‘(f}ﬁl& 24 {/ /!

13 | Pressure check oxygen lines Roberts / McDowell / Tiensvold}/ Stokey N, / i

14 |Continuity check on producers Tiensvold|/ Stokey 5‘20"0‘7

15 |Ground fault check REA / Tiensvold|/ Stokey /\// A

18 |Communications wiré check

Hagman / Tiensvold|/ Stokey

L2005

‘eater size check

Tiensvold|/ Stokey

Buwkss BeiNsg
INSTALED

S720/u

19

20

21

23

24

25

26

27

28

29

30

N

32

34

.-rocessor installed well house Hagman / Tiensvold}/ Stokey A///4—

UPS instailed and operational Hagman / Tiensvold|/ Stokey N/ A

\Wet house alarm installed Tiensvold|/ Stokey N / A

Wet house alarm checked Hagman / Tiensvold/ Stokey N / A‘

Oxygen solenoid checked Hagman / Tiensvold|/ Stokey N / A—

Check fuses in control panel Tiensvold|/ Stokey N/ IQ' ',

Program MMI ' Tiensvold)! Stokey ;/ 20
Program PLC Tiensvold|/ Stokey 57 &D TJ’/
Set Scalar Card 'K' Factors P. Dunn / K. Forbes / Tiensvold|/ Stokey f/ zZ / TH
Off tags and lockouts Tiensvold|/ Stokey %mmr 5// Z/
Contaminated and uncontaminated cans P. Dunn / K. Forbes | Tiensvold{/ Stokey N/ A .,

Complete 2" lateral inspection

McDowell / Tiensvoldl/ Stokey

572/2206

Visually inspect entire system to plant

Tiensvoldl/ Stokey

S oofomq

L_abels on Monitor Wells

McDowell ! Tiensvold|/ Stokey

NI

\/alve Station Covers and Stairs Built

R. Roberts / Tiensvold|/ Stokey

A

Manifold Pressuré Switches instalied

Tiensvold|/ Stokey

)

Injection Filter installed

McDowell / Tiensvoldj/ Stokey

N
/s

e

Filter instrumentation and gauges installed

Tiensvold|/ Stokey

,{Y/ll

Jctronic door lock installed

Tiensvold}/ Stokey

NP

Well House Start-Up Checklist
EHS 2-22

Feb 09
Revised

Rev 2
Pagelof 1




Date: ;)”9(2() _ 09

Technician: Gabe Scoggan/Bob Tiensvold

Crow Butte Resources
Pump Continuity

Wellhouse 0 Non-Service Lines Locked-Out: No
Meter Meter
item # Well # Initial Reading Comments ltem#  Well # Initial Reading Comments
1 P 5236 @ 1Y ohms 20 Ohms
2 P 5239 @ 1.9 onms 21 Ohms
3 P 5244 @ | 9  onms 2 Ohms
4 P 5254 g V.[o  onms 23 Ohms
5 P 5256 I ﬂ Ohms 24 . Ohms
6 P 5258 (W \.7  ohms 25 Ohms
7 P 5261 @Vp {. Y  onms 26 Ohms
8 P 5266 @ }.O  ohms ’ 27 Ohms
9 P 5268 (@ . Q Ohms 28 . Ohms
10 P 5271 ?3 V.9)  ohms 20 Ohms
11 P 5276 & onms 30 Ohms
12 P 5278 @ ¥ Ohms Ohms
13 P 5279 Zﬁp V4 onms Ohms
14 P 5283 ZB"? ) 3 Ohms Ohms
N~
15 Ohms Ohms
16 Ohms Ohms
17 Ohms Ohms
18 Ohms Ohms
19 Ohms Ohms




A = A . CROW BUTTE PROJECT
a
I A o MINE_UNIT 7 WELLHOUSE 20 ADD IN MAP
. A A S1/, SEC 19 T3IN R 51W
A ] 01950 Production Well ... Wellhouse Boundary
a a A Ai1958 Injection Well
D SM7-2 Monitor Well
A H ] 25 Omet
A a AN | I T I §l
Wellhouse 32 5739 A AN 160 200 fo0t
Add Ins & 5261 A
] b o
[} /
: /5236 22" Wellh 28
5259 ellhouse
A
A A A
52580 5257
Fay 3265
5252 5266 A 2
5269 o
AN
¢ A
/ 5267
s 42 sp53 80 4 Ao
5244 5255 52680 SM7-12 <
SM7-15 5281
- 5234 5283 0 Wellhouse 29
‘xﬁi\ 5272 A .
o5
5273 a 5275 5276 279
A & o 3277
| A A 5274 228 5
Wellhouse 31 A
]

g
5278 5280
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g A
52580 } _
| 5265 g
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i [n] AN
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54%225’ >6\ 5268
5244
A s A5255 Wellhouse 29 52814 ]
2 5283 ; ,
a G559
N
a — 5280 |
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Wellhouse 31 o A
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Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Review of Pressure Test Data Complete: M

item# Well#

Wellhouse:

0

Initialed by Comments

e
e

Date:

#7%

-

Mine Manager:

W.F.C. Foreman:

Non-Service Lines Locked-Out:__Y&s

item# Well# Initialed by Comments

1 pszse | ST1ow  Wred wired
2 psse | T oh el ead)
3 P5244 |- / : Dl H’ef};}
4 P 5254 | <T7T1 0
5 P 5256 e b g S ‘*
6 P52ss | T ok u) ‘:fgrsg,
7 P5261 | Vi it e .
8 pszee |1 ol 23wl eed

9 P 5268 f@"v /{]@z) s oo

10 P5271 | ~( owe M@:qﬁ} j W fac}""
11 psaze | ST < Q;E- Af-g?_(j wa el

12 psozs | STo% | purad woved

13 P5279 | 3T ol 0 Meacd wosyid
w | pooss |7 o | [ilexs ;|
15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30




tem# Well# Initialed by Comments

Item# Well# Initialed by Comments
1 15234 | TV v 1A 20 15285 | 3W o hx
2 15242 | T o’ 7
3 15243 | oA ol | 2
4 15252 | 3T o 1A 23
5 | 5253 ﬂ/ o b 24
6 15255 |t . 25
7 15257 | O L ok 2
8 ) 5259 | 2 DY 27
9 | 5265 Q’\l o] i‘ﬁ 28
10 15267 | 5T o i 29
1 | 5269 oY "/ oY 30
12 |- 15270 |5 olA 31
13 | 5272 -y 'y % b 32
14 15273 | wiF : 33
15 15274 | 5T o\ ' 34
16 15275 | T o I< 35
17 15277 | T DY 36
18 | 5280 3’? D 37
19 I5081 | SV o ¥ 38




Item # Well# Initialed by Comments

39

40

41

42

43

44

45

46

47

48

48

50




Well House Pressure Check Verification

Pressure check for Well House &7 A~ Date: / / ?é'yﬁ

Injection: '
On S)4 — 5, / 18 . the injection lines and 2” laterals were pressured to
/60 psi. This was done using a centrifugal pump and potable water. The time
interval was as follows: _
Start:_ /00 psi at— APV 27 /0 g4 S
Stop: 9% psiat_— ADMLAEM

Fhesection of trunk line checked was from valve station ———————ta the well field in

Foevl Limne \wAs cHECkeD /NDV¢bW%

Production:

On_ 54 — 5f/[ 8 the production trunk lines and 2” laterals were pressured
to  ro0 psi. This was done using a centrifugal pump and potable water. The
pressure and time interval was as follows:
Start: _/ 00__psi ate—————AMTPM 4 o/ it )
Stop: __9S_  psiat

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

Ehcl  LINE voA  CHECKED [ ADIY Dethzt y

Oxygen:

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

Start: psi at AM /PM
Stop: psi at AM/PM /\/ / A _

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

Well Field Construction Foreman .

gé w - IWPL ﬁ»ﬂfwd"d’/—



CROW BUTTE RESOURCES, INC.

MEMORANDUM

TO: File

_FROM: Bob Tiensvold@
DATE: 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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SERP 09-04 Evaluation
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Crow Butte Resources, Inc.
Safety and Environmental Review Panel
Evaluation Report — SERP 09-04
Approval to Operate Additional Wells in Wellhouses 23 and 48
Replacement Well 23;191; 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 Welthouse 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
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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 Wellhouse 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);
il. 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);

v. 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:

o Title 10, Code of Federal Regulations;

e Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-04

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

o 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 01-98 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 III, Operations Manual,
Procedure P-25, Well Installation. MITs were performed in accordance with EHSMS
Volume I, 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 I, 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 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 Sufm

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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Pegradation 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.

TWOGM. 75

DOR%P&IHCK’ Operations Manager
SERF Chairman

Z‘@AM« W 7/7/0?

Larry Teah)m, Manager of Environmental, Health and Safety
SERP Secretary

cbzwtﬂ\ 7/ /3 o?

Rhonda Grantham Radiation Safety Officer

Bob 4L 7O /9004

Bob Tiensvold, Maintenance Superintendent

b=, 7909

/ Wade Beins, Senior Geologist
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STATE OF NEBRASKA

DEPARTMENT OF ENVIRONMENTAL QUALITY
Michael J. Linder

4 Dave Heineman
Governor
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

NOV 1 9 7008

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 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 (5319A) in Mine Unit 10, Well House 51.

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 additional well in Well House 51
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.

Sincerely,

Michael J. Lin
Director

ML/jla
word/CBR/letter/NOT_MUT0_WHS1_5319A doc

Cc: Dave Carlson, NDEQ

lim Stokey, CBR

An Equal OpportunityAffirmative Action Employer
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Well House Pressure Check Verification

Pressure check for Well House & / Datee K75 -0 &
Injection:
On S -S-08 the injection lines and 2” laterals were pressured to

/ &0 psi. This was done using a centrifugal pump and potable water. The time
interval was as follows:

Start: /2 & psiat AM () L/[/ZK
Stop: __ /' Z psiat PM Z{ #7197 <

The section of trunk line checked was from valve station /.2~ / _to the well field in

e R Y Y BLAY

Production: '
On )’j -/ ) ¢ the production trunk lines and 2” laterals were pressured
to 125 psi. This was done using a centrifugal pump and potable water. The

pressure and time interval wag as follows:
Start: _/ 2$  psiat__ - ; y7; ;Z/@
Stop: __ sz /  psiat M}& 2 i 5

The section of trunk line was from valve station /2 * / to the well field in

1L 2l 02 ST

Oxygen: 5 —
On s-2- 08 the oxygen line was pressuredto /2 8 psi. The

pressure and time interval was as follows:
Start: _/2.¢C ___psiat 0700  AM/PM
Stop: ZZQ psi at ﬂ?.??—() AM / PM

The section of trunk line checked was from valve statioﬁ ) ( [/j‘ Q E to the well field in

— WIH ST 10
////4 ”777, ZJM

Well Field Construction Fp/reman




STATE OF NEBRASKA
Dave Helneman

Covernor 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

0 CT 9 1 2 008 jebsite: www.deq.state.ne.us

Mr. Steve Collings

Crow Butte Resources, Inc.

I41 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

On October 6, 2008 the Nebraska Department of Environmental Quality rccei_vl:d 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 Integrily 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
adequale 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 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.

lichael J. Linde
Director

ML/jla

word/CBR/leuter/NOI_MUTO_WH48_5640
Ce: Dave Carlson, NDEQ
Jim Stokey, CBR

An Equal Opportunitw/Affirmotive Action Employer
3l Pxinled with soy ink on recycied paper @
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Date: i7/ﬁ /Zﬁd", .
Mine Manager: Vi - 5.

Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: 48 : W.F.C. Foreman: _ % ~ W Sirg,
Review of Pressure Test Data Complete: A~ q’(g 9 Non-Service Lines Locked-Out;__A/4

ftem# Well# Initialed by Comments ftem# Well # Initialed by  Comments
1 pssso | CE 20
2 2
3 22
4 23
5 24
6 25
7 26
8 27

-9 28
10 29
1 30
12
13
14
15
16
17
18
19




Well House Pr.essufé Check Verification R

Pressure check for Well House

Date: li@_
Injecﬁon #Pro glctmn w

On the 2°* laterals were pressured to ?6 psi. This was done
using injection manifold pressure and injection water. The time interval was as follows

Start: gb t /525@ | )

S o £ Y

Y% )
#eld Oersfor performing test

Injection o Production 0
On

Date

the 27 laterals were pressured to psi. This was done
using injection manifold pressure and injection water. The time interval was as follows

Start: psiat ANM/PM
Stop: psiat AM/PM
‘Wellfield Operator performing test Date
Injection o Production o

On

the 27 laterals were pressured fo psi. This was done
using injection manifold pressure and injection water. The tims interval was as follows

Start: psi at AM/PM
Stop: A psiat AM/PM

Wellfield Operator performiﬁg test

Date

Injection 0 Production O
On

the 2” laterals were pressured to psi. This was done
using inj ection manifold pressure and injection water. The time interval was as follows

- Start: psi at . AM/PM

Stop: psiat AM/PM

‘Welifield Operator performing test Date



STATE OF INEBRASKA
Dave Heineman -

: DEPARTMENT OF ENVIRONMENTAL QUALITY:
Governor : ' . A Michael J. Linder
Director

- Suite 400, The Atrium

1200 ‘N’.Street -

P.O. Box 98922

Lincoln, Nebraska 68509-8922
Phone (402) 4712186

NOV 14 2ﬁ08 . FAX (402) 471-2909

website: www.deq state.ne.us

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 Jennifer Abrahamson of
my staff at (402) 471-4290.

Sincerely,

ichael J. Linder
Director

ML/jla _

.word/CBR/letter/NOI_MUG6_WH23wells.doc
Cec: Dave Carlson, NDEQ
Jim Stokey, CBR

An Equal OpportunitwAffirmative Action Employer
‘g"g. Printed with soy ink on recycled paper @ E
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Crow Butte Resources Date: 7-969

Mine Manager:

Final Inspection of Piping Wellhead to Plant W
W.E.C. Foreman: _Z Mfw

Wellhouse: 23
Review of Pressure Test Data Complete: Non-Service Lines Locked-Out:__ A/

ftem# Well# Initialed by Comments item # Well# Initialed by Comments
1 11921 | QA D 20
2 11022 | 2K 0K 21
3 11923 M p/C 22
4 23
5 24
6 25
7 26
8 27
9 28
10 29

1 30
12
13
14
15
16
17
18
19




On June 29, 2009, three new wells in WH23 were pressure-checked to 100 psi.

1921
Start
End

1922
Start
End

1923
Start
End

100 psi 5 minutes
98 psi

100 psi 5 minutes
97 psi

100 psi 5 minutes
98 psi

¢

-

foei 't

Kirk McDowell ¢
June 29, 2009
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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 Maintenaﬁc_e 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:

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

i1i. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

1v. 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);

V1. 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
(TERSs) 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 1mpact 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;

o Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;

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

o 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 (MIT). 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 Ill, 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 231d day of July, 2009.

Lo Cn B 7/23/0g

Larry Teah,&, Manager of Health, Safety: and Environmental Affairs
SERP Secretary

YN 7250

Dc7vé' Pa/lick, Operations Manager

%W 1/23/09

Rhonda Grantham, Radiation Safety Officer

By, (L > 22320

Bob Tiensvold, Maintenance Superintendent

7-23-09

Wade Beins, Senior Geologist
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Dave Heineman
Governor

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 submjtted. 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 Notlce 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.

Michael J. Linder
Director

ML/jla
word/CBR/letter/NOI_MU9_WH47_3979A doc

Cc: Dave Carlson, NDEQ
Jim Stokey, CBR

An Equal Opportunity/Affirmative Action Employer
.:;\ Printed with soy ink on recycled paper é
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Nepraska Department
== of Environmental Quality

Casing Integrity Test Report
Company. C_B K ‘ |

Permit No: /20296 1 (_
Project: CrooBidle | WellNo: 5779 4
Casing Type: wl» ~’Jﬂu,h% Diameter: £~
Hole Depth: 140’ Casing Depth: 719’
Screened Interval(s): _ L34 Nz
Depth to K-packer: (2 7 Depth to Test Packer(s) '—7;;1 boomud lewe |
conments Ly ok e ol b C3
: ELAPSED PRESSURE
TIME TIME (Min) (PSIG) o |
/06 o 7% | Test Performed By: 2 Lesdhir e
U5 g /22 Date: /-9
/v 10 /]9 Calibration Performed By: .3 1))
A 5T //é Date: 7"@ 0
(20 o\
B |
'CERTIFICATION

| certify under penalty of law that | 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 abtaining

information, | believe the information is true, accurate, and complete. Further, | certify awareness that there are significant
penalties for submitting false information, including the possibility of a fine and imprisonment.

o Abdetois

Senior 6@\oq SU
=~ PRINTED NAME OF PERSON SIGNING TE
By Wag\e_ Reins T-/0- 909
SIGNATURE ‘

DATE



Well House Start-Up Checklist

Well House # 47

Date
Item Description Person Comments Completed Initial
1 |Permit To Operate Brost [ Pile / Stokey Q/ ///%
1
2 |Complete Pressure Testing (Trunkline and House) McDowell / Pile / Stokey 7- f 'd‘

Pipelines checked for leaks

McDowell / Pile / Stokey

i3 o

Pipelines buried

McDowell / Pile / Stokey

B

b

/0264

Pressure gauge on injection manifold R. Roberts / Pile / Stokey /1/}27 E 7
injection lines equipped with totalizing flow meters R. Roberts / Pile / Stokey i /Zf lg g
Injection and Production total flows can be measured H. Douthit / Pite / Stokey /,;éﬁ '

Unused trunkline locked out by two separate means

McDowell / Pile / Stokey

9. f—“(o

Isolation valves are closed and chained

McDowell / Pile / Stokey

2.5-006

10

Map of 2" lines in house

McDowell/Beins / Pile / Stokey

H-27-D

T
=
A
LOR
11 |Well-field Layout map in house McDowell/Beins / Pile / Stokey yo:2( -9 6 &\
12 |Check berms Griffin / Pile / Stokey /2/1/ (17 \K/b
13 | Pressure check oxygen lines McDowell / Pile / Stokey '] ] /3931' ﬁ\
14 | Continuity check on producers B. Tiensvold / Pile / Stokey ﬂ/?/ﬂ o B
15 | Ground fautt check REA/B. Tiensvold / Pile / Stokey ./'f/fu L7
16 | Communications wire check B. Tiensvold / Pie ] Stokey /f/?;i y 7
17 |Heater size check B. Tiensvold / Pile / Stokey /7/}7 ﬁ/
18 | Processor instalied well house Pile / Stokey 429 | BT
19 {UPS installed and operational B. Pile/B. Tiensvold / Pile | Stokey ///ZL KT/
20 |Wet house alarm installed B. Tiensvold /Pile / Stokey / /Zﬁ ff
21 |Wet house alarm checked P. Dunn/J. Douthit / Pile / Stokey /-’/72’9 gf
22 |Oxygen solenoid checked P. Dunn/J. Douthit / Pile | Stokey /’// 20 &T’
23 |Check fuses in control panel B. Tiensvold / Pile / Stokey / 41’1 /7/
24 |Program MMI Pile / Stokey :’( Ef 5 }7/‘
25 |Program PLC Pile / Stokey !'// 25 W
26 | Switch on for alarming P. Dunn/J. Douthit / Pile / Stokey [ (- 2 ’} J D.
27 | Set Scalar Card 'K' Factors P. Dunn/J. Douthit / Pile / Stokey II -2 ':} SD N
28 |Fire extinguisher w/placard McDowell ] Pile  Stokey Nb < ol fz\
29 | Off tags and lockouts _B. Tiensvold/Dunn/J.Douthit / Pile / Stokey ’ /d /- "3,/0
30 |Contaminated and uncontaminated cans P. Dunn/J. Douthit / Pile / Stokey 72-l |\
31 {Complete 2" lateral inspection McDowell / Pile | Stokey /0-16-9 Eﬁf\
32 | Visually inspect entire system to plant McDowell / Pile / Stokey W’dé &k
33 {Labels on Monitor Wells McDowell | Pile / Stokey 7 5. oG b
34 |Valve Station Covers and Stairs Buiit R. Roherts [ Pile / Stokey J [-3%0 4‘{”’ ﬁ
35
36

37




Date: yasa e7- 06

Mine Manager:

y N
W.F.C. Foreman: /4‘4’\/ 7{7‘-‘4&%6/

Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Wellhouse: a7
Review of Pressure Test Data Complete:; Non-Service Lines Locked-QOut:
Item # Well # Initialed by Comments tem# Well# Initialed by Comments

1 p P3ssy | AKX o/ 20 PPa2i2 | &9 | ok
2 pP3s7a | /A o< z/,\/,,/f Naals peokilf | o Pp4a213 | £ o4
3 PPR3gTY | 45 | ok 2 | PP4220 | &A o
4 ppP3ggs | A2 ok » | ppapn | £9 |0/
5 P P4054 | £ o D v e, Lootad g | 2 ppazs | £ | 94
6 PPaoss | LA | ok 1 s | pprars | &A |ox
7 pPaoss | 29 | mie/F Wose boolea/ o p 26 P pazg2 | £ 274
s | praoss | £ | o ' 7 | ppaset | BA | o
9 P P4068 ;fo\ yid 28 P P4293 M o
10 P P49 | £ g K 20 PPazos | 24 oL
1 | ppraors | £9 O/ 0 | praes | £9 | o
12 P P4078 jé’i o/ '
13 P P4079 ﬁ o/l
14 PP4aos7 | < | O
15 P P4207 lﬁ yd
16 P P4208 £ 0/( y
17 P P4209 7,44) 01l £ -/7’/79/ o o’ o/ IV@V
18 ppa210 | LA o/
19 ppa2t1 | P 0 /C




Item# Well# Initialed by Comments . Item # Well # Initialed by Comments
1 13009 £5 Ok ~ 20 114082 | 25 O/c
2 | 13985 ) Ok 21 083 | £5 | o
3 | 13986 A7 O 22 | 14084 A e
y | (3993 A olC 2 luagss | L5 | 9/
5 { 13994 £ oK 24 086 | £9 | o/
6 I 13995 £9 oL 25 luoss | &9 o
7 | 13997 29 Ot 2% I 14089 Pad) o/C
8 I 14055 e 0L @y@nfg N/ Gm%‘c? 27 I 14090 £ )4
9 ! 14056 J\(’\ ] 28 114091 | #9 ok
o | 1mos7 | £ [0/C 20 | tuee | AA ok
1 | 14058 £9 0/C 30 J 14093 L | o
12 Liose | 2\ o/ 31 1 14200 24 L
13 (o84 | A Q/C 2 14214 | A=A Y4
14 tios? | LA 0/C 2 222 | &S o/
15 14072 J&\ oL 34 223 | A9 oL
16 | 14074 N e 35 [ 14224 ,& 2=
17 | 14075 LA | o/ 36 | 14226 LA v
18 | 14080 £ 1 0/C a7 | 14227 25 6K
19 [ 14081 KA 0 38 [ 14237 a0/




Item# Well# Initialed by Comments
3g | 14239 £5 e
_ | 14241 LA\ | O/«
41 | 14242 ?’;(02 o %d
42 | 14250 LA | or<
43 | 14251 LA los
a4 | 14252 £ 1O/
45 | 14255 A /<
48 114256 | £ o/
a7 L2571 | £ Orc
48 114258 | £ o R wfeeits Brrrr/
49 | 14281 ) oK
50 w2 | 9 | oK




~ Crow Butte Resources

2

Technician: Bob Tiensvold

Pump Continuity .
Wellhouse 47 Non-Service Lines Locked-Out: Yes No
Meter Meter

Item # Well # Initizil' Reading Comments item# Well# Initial Reading Comments
1 P_P3869 B | 19 ohms 20 P _P4212 BT (7 ohms
2 P P3s74 Q// 7. L ohms 21 prPa21a_ | @7 | /.8 obms
3 P P3979 AT 2. b onms » P P4220 BU | /% otms
4 P P3996 gf /.7 Ohms 23 P P4221 BT/ Q > C}’ Ohms
5 P P4054 37/ 2.0 onms 24 P P4225 BT | £/ onms
6 P P4063 Bf -/ 'jOhms 25 PPag7s | P ./ onms
7 P P4065 g/ j Ohms 2 P P4282 agr | /2 onms
8 P P4066 /18 /. ohms 7 P P4291 8 .3 ohms
o P P4068 il ] onme 2 P P4293 27 | 2.2 owme
10 P P406Y B7 | 12 onms 29 P P4294 B7 | /T o
1 P P4073 Bi 7 ohms 20 ppazos | B .| .8 onms
12 P P4078 8?/ / j Ohms Ohms
13 P P4079 o, [ 7] onms Ohms
14 P P4087 go[-/ / ‘ 0 Ohms Ohms
15 P P4207 gf / / Ohms Ohms
16 P P4208 é//' / + L Ohms Ohms
17 P P4209 ,' M 2.2 ohms Ohms
18 P P4210 élf | 3.5 onms Ohms
19 P P4211 5T L. onms Ohms




CROW BUTTE RESOURCES, INC.

86 Crow Butte Road
P. O. Box 169 (308) 665-2215
Crawford, Nebraska 69339-0169 (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: E T~ / / k t /0’7 7. [)

THE TEST RESULTS ARE SATISFACTORY

TEST PERFORMED BY:

CROW BUTTE RESOURCES, INC.

ZM % M Date: December 1, 2006

Robert Tiensvold
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Well House Pressure Check Verification

Pressure check for Well House g 7 . Date: ?/ -S/ - a C’

Injection:
On g ZJé s L the injection lines and 2” laterals were pressured to

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

Start: /6©  psiat 7PM ﬁ) '
Stop: _ #7___psiat §M/PM W/?‘//ZS

The section of trunk line checked was from valve station 33 /) to the well field in
1l R N

Production: :

on_5'L& O & the production trunk lines and 2” laterals were pressured

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

Start: fﬂo psiat -\ }dd /PM g D 7/, &{7% <
Stop: g st at \«” AM/PM m /y _
The section of trunk line was from valve station 3 O ’7 to the well field in

W Y7

Oxygen:

On /p,‘.'//g,'o(; the oxygen line was pressured to __ § A3~ psi. The
pressure and time interval was as follows:

Start: x5 psi at t:i'(sz PM
Stop: _j a8~ psiat__ /750

PM
FI‘EVA Wwit & YS I %)V'u “17 M
The section of trunk line checked was from valve station to the well field in

7,;; mi};w.

Well Field Constfiction Foreman




Task Complete

Ready for Service

Crow Butte Operation

Pulling Unit Work Order
WH # L{»’) Date: ) ~ 2.0 ~ Y% Work Order # ZLOOCZ -24/3
Well # FS 0’36? H Operator(s):ﬁQ H F N Work Completed: 7 12 2‘/ 20 49
: New Useg
wetEnd# | ¥ ~D3 | T A7 ] “Top of Screen: Ft
v Newy Used .
Motor Hp: 3 ‘ Hol V| | Sleeve Location / Length: Ft.

Volts: ‘_:ﬁ 8 O v

Phase: 3

5 Stinger I Motor Depth:  (olo(d poks Ft
- 7 /
Ground Continuity: To House Q. (g Ohms Wire Reel )!: ; Ohms Meter Leads ; Ohms
Pull for MIT: :: Pull for Swab: |—:_:| Upgrade/Restart: l:l
Install after MIT: [:::I Swab: I___::I New Installation: Eﬁl
- .aintenance: Install after Swab: :‘ ) Pressure Check: ::]

Wellhead Inspected:
Bleed Valve Checked:
Splines:

Meter Run Inspected:

]

Lateral lnspected:llé:l

Control Room Notified: l____:_—_|
Tagged Ouizzﬁ] Limits Are Set: [::]
Lock Out lnstalled:[i‘ Added to Night List: E:::]

Lock Out Removed:‘i‘

Description of Work Needed:

:‘mﬂ e \A/ P(‘)‘y LV\ CM\J;A wlaye

. Additional Information:

PB Lt woelde o

QSC(){ ANey fji'x)m

wie |l ¥

o V4 ny la! e ll, (‘,‘n,ckha.ﬁc} HLL\LI(‘ir‘ lu[‘
O oncas 'J.Jno L) re R Y il o< h@m wre ]
g 17 N

This Work is Complete:

Signedt ) Wk ﬁ\?‘% A




ﬁ,e Sget o P3774 9/23/2009.

Crow Butte Resources
Final Inspection of Piping Wellhead to Plant

Date:
Mine Manager:
W.F.C. Foreman:

S/s3/2009

5ol Frn— il e,

Wellhouse: 47 .
Review of Pressure Test Data Complete: gﬂ/ﬂ qu Non-Service Lines Locked-Qut: 7N
tem# Well# Initialed by Comments itern # Well # Initialed by Comments
1 P 20
2 P 21
3 paoroa | (BT  |Pesss Luear o B8 Lomromep tifon 2
4 p STheT" uf APPlox, 20 Feor o# Por 2
5 p PiPe pprén 1o piar. "
6 P 25
7 P 26
8 P 27
9 P 28
10 P 29
11 P 30
12 . P
13 P
14 p
15
16
17
.18
19




{ Q Crow Butte Uranium :
Project .

OPERATING MANUAL el
Cameco Volume 11 CROW BUTTE

OPERATION

2232

The small diameter HDPE pipes may be pressure checked using a pressure-
checkmg manifold or they may be pressure checked along with the large
diameter trunkline piping. When pressure checking the small HDPE 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 PVC pipe with compressed air.

2233

2234

2235

2236

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.

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.

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

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 observatlon is complete and has been
documented.

2.2.4 Pressure Testing Gorilla Hose

224.1

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 [ssue Date:
-15
Repair of Wellfield Pipelines 25 Feb 93 : 15May 0o | Document # P-13

Page: 5 of 14 Revision Date:




CROW BUTTE RESOURCES, INC.

MEMORANDUM

TO: SERP File

FROM:  Bob Tiensvold@
DATE:  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 SERP Secretary for this
evaluation.

Purpose of SERP Evaluation




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:

1. 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);

1il. Result in any appreciable increase in the consequences of an accident previously
evaluated in the license application (as updated);

1v. Result in any appreciable increase in the consequences of a malfunction of an
SSC previously evaluated in the license application (as updated);

\2 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
(ESER) or the environmental assessment (EA) or the technical evaluation reports
(TERSs) or other analysis and evaluations for license amendments.

viil.  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;

o Source Materials License SUA-1534, Amendment No. 23 dated May 12, 2008;

e Application for Renewal of USNRC Radioactive Source Materials License SUA-
1534, Crow Butte Resources, Inc. December 1995;

o Environmental Assessment for Renewal of Source Materials License No. SUA-1534,
USNRC February 1998;



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-06

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

o 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. MITs 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.




CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-06

The SERP reviewed the Wellhouse Start-up Checklist for Wellthouse 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 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 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



CAMECO RESOURCES
CROW BUTTE OPERATION

SERP 09-06

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 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.

/D-22- Feoy

tokey, Mine Manaéer
RP Chairman

12/ DA 10 -2-07

Douﬁav‘l/ick, Operations Manager

Zwﬁﬂlcy_ /0/2-/09

I:arry Tea}a‘on, Manager of Health, Safe’ty and Environmental Affairs
SERP Secretary

ol rawtd— 10 /2/os

Rhonda Grantham, Radiation Safety Offiéer

BLR-D  10)2/r009

Bob Tiensvold, Maintenance Superintenéent

. ’,6 /0-2-D%

Wade Beins, Senior Geologist

Tete Ussnmon  10-1-09

Tate Hagma(, Administrative Supervisor




STATE OF NEBRASKA

Dave Heineman
Governor

JAN 222003
Mr. Steve Collings
Crow Butte Resources, Inc.

141 Union Boulevard, Suite 330
Lakewood, Colorado 80228

Dear Mr. Collings:

DEPARTMENT OF ENVIRONMENTAL QUALITY
Michael J. Linder

i 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.né.us

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 located in 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.

Michael J. Linder
Director

ML/jla

word/CBR/letter/NOI_MU10_WH52.doc
Ce: Dave Carlson, NDEQ
Jim Stokey, CBR

An Equal OpportunityAffirmative Action Emplover

A . . A
e Printed with sov ink on recyclea paper £
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Well House Start-Up Checklist

Well House # 52
Date
hen Description Person Comments Completed Initiat
1 |Permit To Operate Beins/| Stokey /-2 "ﬁ I/(lg
2 IComplete Pressure Testing (Trunkline and House) McDowell/Tiensvold/| Stokey ?’29 /86\
3 |Pipelines checked for leaks ' McDowell/Tiensvold/| Stokey 9’2— ‘? )Z—O.l
4 |Pipelines buried McDowell/Tiensvold/) Stokey 6' 29 {6\
5 |Pressure gauges manifolds McDowell/Tiensvold/| Stokey ?’ Z f ké\
6 {Injection lines equipped with totalizing flow meters McDowell/Tiensvold/|Stokey ?’ (4 ? PN
7 |Injection and Production total flows can be measured McDowell/Tiensvold/|Stokey G926 W<
8 |Unused trunkline locked out by fwo separate means McDowellTiensvold/|Stokey 9.2 | YI
9 |Isolation valves are closed and chained McDowell/ Tiensvold/| Stokey ?' 29 %“
10 {Map of 2" lines in house McDowell/Beins/Tiensvold/| Stokey /0 -/ [C\
11 |Well-field Layout map in house McDowel/Beins/Tiensvold/| Stokey /24 {‘\
12 [Check berms eahon/Tiensvold/|Stokey \ 1o/ {
13 |Pressure check oxygen lines Roberts/Tiensvold/|Stokey 0, %),./:,31 QZ‘/&‘? zy/a
14 Conﬁr;uity &heck on producers Scoggan/Tiensvold/|Stokey } O-‘ i g/u\
15 1Ground fault check Scoggan/Tiensvold/| Stokey 1D~ ‘ \/r)&
16 | Communications wire check Hagman/Tiensvold/|Stokey QI 28
1~ IHeater size check Scoggan/Tiensvold/| Stokey D~ | v
“‘rocessor installed well house Hagman/Tlensvold/{ Stokey C)/ 2?/
19 UF‘S installed and operational -Scoggan/Tiensvold/| Stokey q/ Z@
20 |Wet house alarm installed Scoggan/Tiensvoldi|Stokey VI) -]
21 |Wet house alarm checked Scoggan/Tiensvold/| Stokey / 07 ’
22 |Oxygen solenoid checked Hagman/Tiensvold/|Stokey (O / {
23 |Check fuses in control panel Scoggan/Tiensvold/|Stokey i D “)
24 |Program MM Hagman/Tiensvold/| Stokey 9/_?0
25 |Program PLC Hagman/Tiensvold/|Stokey 9/} (o)
26 |Set Scalar Card 'K’ Factors

K. Forbes/P. Dunn/Tiensvold/

Stokey

L -1-09

27

Off tags and lockouts

K. Forbes/P, Dunn/Tiensvold/

Stokey

28

Contaminated and uncontaminated cans

K. Forbes/P. Dunn/Tiensvold/

Stokey

(D)
%=1

Complete 2" lateral inspection

McDowell/Tiensvold/

Stokey

225

Visually inspect entire system to plant

McDowell/Tiensvold/

Stokey

5-29

3

Labels on Monitor Wells

McDowell/Tiensvold/

Stokey

32

Valve Station Covers and Stairs Built

Roberts/Tiensvold/

Stokey

929
2:29

33

Manifold Pressure Switches Installed

Scoggan/Tiensvold/

Stokey

J0 -]

34

Injection Filter Installed

McDowell/Tiensvold/

Stokey

\9-29

35

Filter instrumentation and gauges installed

McDowell/Tiensvold/

Stokey

Y24

“lectric door lock installed

Scoggan/Tiensvold/

Stokey

D~

spdate Daily Walk Through Inspection form EHS 4-1

Teahon/Tiensvold/

Stokey

lo- 2

R PR R R R R
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WELLHOUSE #52 #12 ft. Lim.| 700
. SURFACE SURFACE+DOWNHOLE
AR LIFT Numberof  Target flow DISTANGCE PIPE STRINGER TOTAL #12 #10 #12 #10
WELL # FLOW GPM Injectors for injectors FT DIAMETER DEPTH LENGTH WIRE WIRE WIRE WIRE
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 33 337 2" 300 837 337 0 637
7 P 4537( .20 6 3.3 270 2" 300 570 270 0 570
8 P 4552| - 15 6 25 179 2" 300 479 179 0 479
9 P. 4553| .~ 25 6 4.2 88 2" 300 388 88 0 388
10 P-4571| 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 33 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 33 98 2" 300 398 08 0 398
20 P 4873 . 20 6 33 141 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
. 7181 16161 5840.0 1321 139400 2221.0




WELLHOUSE #52

KJ'rk'sSi';eéf ;
" Injector Prod Wire
S Well# 1" 1-1/4" - 1A4/2" 2" L Well# AWG
1] 14010 4010 P 4005 12
2l 1473 4173 P 4009 12
3l 14517 4517 P 4520 10
4 14523 4523 P 4521 10
5| 14524 4524 P 4522 12
6] 14525 4525 P 4536 12
7 14526 4526 P 4537 12
- 8| 14527 4527 P 4552 12
9| 14528 4528 P 4553 12
10} 14549 4549 P 4571 12
1] 14550 4550 P 4572 12
12] 14551 4551 P 4573 12
13} 14554 4554 P 4574 12
14] 14555 4555 P 4575 12
16] 14886 4556 Ip 4576 12
16] 14557 4557 S Y 12
17] 1asss 4558 P 4589 12
18] 14567 4567 P 4669 12
18] 14568 4568 P 4672 12
| 4569 - 4569 _ P 4673 12
1 4570 4570 P 4687 12
1 4577 4577 P 4688 12
1 4578 4578 P 4689 12
I 4579 4579 P 4696 10
1 4582 4582 P 4715 12
1 4533 4583 P 4737 12
1 4585 4585 P 4772 12
1 4586 4586 P 4774 12
14587 4587 P A775 12
I 4588 4588 P 4778 12
I 4631 4631
14632 4632
14633 4633
1 4659 ' 4659
1 4668 46638
1 4670 4670
37| 14671 4671
38| 14694 4691
9] 14692 4692
408 14693 4693
A] 14694 ] 4694
21 14695 4695 11/4" 7395
431 14713 4713 11/2" | 1542
44 14716 4716 2" 7161
4] 14717 4717
48] 14718 . 4718
Ca7l varer 4727
48] 14729 | . AT29
agl vamm | CATA
50} 14773 '} - 4773
sif 10 s
‘ 18 28 4 0




WELLHOUSE #52

WELL# |WIRE
|P4005  [#12
|P4009  |#12

P4520  |#10

P4521 #10
P4522  [#12

P4536  [#12
1P4537  |#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
1P4774  |#12

P4775  |#12

P4778  |#12
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WELLHOUSE 52
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41952 Mine Unit 10 Injection Well
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CROVW BUTTE RESOURCES, INC.

86 Crow Butte Road
P. 0. Box 169 (308) 665-2215
Crawford, Nebraska 69339-0169 (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

R1 is NRPPD pole ground rod, R2 and R3 are the ground rods installed at the header house

1
Ri=(1/R1 + 1/R2 + I/R3)

1
Rt=(1/75+ 1/7.4+ 1/5.6)

Rt=2.23 Ohms

CONCLUSIONS:

THE TEST RESULTS ARE SATISFACTORY

TEST PERFORMED BY:

CROW BUTTE RESOURCES, INC.

Date: September 29, 2009

N .
Gabe Sc%g/éﬁ



‘Crow Butte Resources

Date: OI/ZQ/L&%

—

Technician: Gabe Scoggin

Pump Continuity
Wellhouse 52 Non-Service Lines Locked-Out: Yes No
_ Meter Meter
tem # Well # Initial Reading Comments ltem#  Well# Initial Reading Comments
1 Pl 4005 M 12 ohms 20 pl 4673 M {,  Ohms
2 P 4009 J&Dk \\A  onms 21 P 4687 A | Ohms
3 Pl 4520 & |5 onms 2 P 4688;& Y _~;‘f"-0hms
4 Pl as21] AN 1 1Y onme 2 N L obms
5 P 4522 AX ].7  ohms 24 P| 4696 Ak 2 ohms
6 Pl 4536 14 . omms| . 25 p| 4715 ) [-X  otms
7 pl 4537 SA [ 1.8 omms| v S el 4737l | L5 oms
6 Pl ass2| AL 1.2 o 27 p|  4772] .44 .9 omms
9 P 4553 M 1.0 Ohms 28 Pl 47745 5% Ohms
10 P 4571 \AX I Ohms 29 P 4775 & ), O | Ohms
11 P 4572 Ayl\ LS Ohms 30 P 4778 M ] 3 Ohms
12 P 4573 AA 1.7) onms o Sm =D~ \AA || Ohms
o el astablAN 16 o i BF A 19 oms
14 P 4575 \BA J.A  onms Sm- 10 - 14 \LX 9 Ohms
15 P 4576 LAX s Ohms Ohms : . '
16 P 4581 A}K j.Y ohms’ Ohms | /
7 P 4589 [\)\ .Y ohms Ohms | |
18 P| = 4669 A)\ I Ohms < e Ohms
19 P 4672 {\}\ O~ ohms Ohms




Crow Butte Resources

Date:
Mine Manager:

“

.25 -7

Final Inspection of Piping Wellhead to Plant /)
We‘llhouse: 52 ’ G 2‘5'40? ~ WF.C.Foreman: A %‘CWM
Review of Pressure Test Data Complete: ' Non-Service Lines Locked-Out: 2= : LT
ftem # Well # Initialed by Comments tem# Well # Initialed by Comments
R 4005) D F~ a) 20 | P 4873 OK £
2 P 4009 0 & i 2| P 4687| O [
3 P 4520 p K \ 2 P 4688| » /<&
4 p 4521 OK 2 P 4689| g
s | p a522| OF u | P 4696| ©IC
6 P 4536| O/C 25 P 4715| & /&
7 P 45371 P& 26 P 4737 P /C ok
S 4552| OL z | P a172] 0 7K )
9 P 4553 O / 28 p 4774| O 7< /
w | P 4571 K / 2 | P 4775 p/< [
11 P 4572 OK [ 30 P 4778] y
12 p 4573 /@/( _
i P 4574] OK
14 P 4575 ,0 %
15 P 4576] OK
16 P 4581 O
7 | P 4589| O K
18 P 4669|-0 K '
19 | P 4672] ) K W




ftem# Well# Initialed by Comments Item# Well# Initialed by Comments
: | 4010| fye 29 20 1 4569 O1¢
2 | 4173| Qi / a1 | 4570 o< -
s 1 4517| PE" 2 | 4577]  01<€
4 ! 4523 ©/C 23 I 4578 O
5 | 4524| 7€ 24 | 4579 P
6 [ 4525| o8 25 | ©4582) -0/C
7 l _4526] O/C 2 | 4583 o)
8 i 4527] VI 27 | 4585 y<
9 | 4528 ©/<C 28 | 4586| O
10 | _4549] oK } 29 | 4587 )&
1" | 4550 pK- / - 0 | | 4588 oK
12 | 4551 ©& f 31 | 4631 Oy
13 1 4554  OiC | 2 | 4632  pi
14 | 4555 @< | = | 4633 ©F
15 | 4556 OF 34 | 4659 0K
" n 4557]  0/€ 35 | 4668 O/C
17 | 4558| oK 36 | 4670 0 /(
18 l 4567 ok 37 | 4671 0
19 | 4568  0JC \% 38 | 4691 bJC




ltem# Well# Initialed by Comments
30 | 4692 QX Wna)
40 [ 4693 0¥
41 | 4694 2
42 I 4695| o/
43 I 4713 @4
- 44 ] 4716} Qi< I
45 | 4717 o< I
46 | 4718|  ptc |
47 I 4727 o/< _L
48 I 47291 DK J
49 | 4741 QK |
50 I 4773 QL \




Well House Pressure Check Verification

Pressure check for Well House & 2 Date: 7/ 3’0 -0 7
Injection:
On 92y .09 the injection lines and 2” laterals were pressured to

/2.<” psi. This was done using a centrifugal pump and potable water. The time

interval was as follows: /
S 2. it \mk B0 p17/0701 FES
Stop: _f2 ¢  psiat -

The section of trunk line checked was from valve station - /2 -5 lto the well field in

WK 52 | M

Production: ' :
On %/ Z the production trunk lines and 2” laterals were pressured
to / Zf psi. This was done using a centrifugal pump and potable water. The

pressure and time interval was as follows: . -
M BO hina Fes

Start: /2% §/ psiat o~
Stop: /2 2~ psiat
The section of trunk line was from valve station )2" ’5 2— to the well field in %d\

Oxygen S | )
(/ b L/ 0 7 the oxygen line was pressuredto /2 § psi. The

pressure and time interval was as follows:

Start: /Zﬂ psi at \>2M’/A N M}(ZS
Stop: __ sz~  psiat__. AM/PM 36 m
The section of trunk line checked wa‘sfromv/alvestatxon /2-8 3 to the well field in

WMz L2

——_/”M hﬁg‘jmw’/.f/

Well Field ConStructiox( Foreman




CAMECO RESOURCES
CROW BUTTE OPERATION

CROW BUTTE OPERATION
Daily Walk-Through Inspection
through

For theWeek of

THU FRI SAT

Main Plant

SUN MON TUE WED

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 psi psi psi

psi

psi psi psi

Inspected By:

R.O. Building

Ventilation

General Housekeeping

Electrical Hazards

Inspected By:
Wellfield and Wellhouses

MU 2 Wellfield & WH# 3-5

MU 3 Wellfield & WEH# 6-8
MU 4 Wellfield & WH# 9-13

MU 5 Wellfield & WH# 14-20

MU 6 Wellfield & WH# 21-27
MU 7 Welifield & WH# 28-33

MU 8 Wellfield & WH# 34-40, 46

MU 9 Wellfield & WH# 41-45, 47
MU 10 Wellfield & WH# 48-56

Inspected By:

Booster Pump House -Production

Booster Pump House - Injection
I I I

Inspected By:

I I I

Deep Well Building
I | I

Inspected By:

L I

Fuel Storage Area
| I |

* = See Comments on Back of Form

Inspected By:
= Inspected and no action needed

Daily Walk Through .
Inspection i Aug 09
' Revised

EHS 4-1

Rev3 -
Page 1of 1



