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CAMECO RESOURCES 
CROW BUTTE OPERATION 

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

January 23, 2018 

USPS PRIORITY MAIL 
SIGNATURE CONFIRMATION 

AT1N: Document Control Desk, Director 
Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulato:ry Commission 
Washington D.C. 20555-0001 

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

AT1N: Document Control Desk: 

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

Crow Butte Resources, Inc. (CBR) d/b/a Cameco Resources - Crow Butte Operation 
( CBO) is providing this annual report summarizing the changes, tests or experiments made 
under License Condition 9.4 ofSUA-1534 during ca.Jendaryear 2017. This report is made 
in accordance with the reporting requirements contained in License Condition 9. 4 (E). 

CBR's second renewal ofits source material license was received November 5, 2014. 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 2017, the CBR SERP approved four 
changes. 

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

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

• A copy of the text of each approved SERP Evaluation. These evaluations describe the 
change or test approved and the safety and environmental evaluation performed by the 
SERP. Supporting documentation is maintained on site for NRC review. 
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• Highlighted versions of page changes made to the License Rene,val Application (LRA) 
because of the SERP actions in 2017. These highlighted page changes use a 
strikethrough to denote deleted text and an underline to indicate new text. 

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

There were two SERP evaluations conducted during calendar 2017 that required a page 
change to the license renewal issued November 5, 2014. These changes included the 
approved Security Plan and the Quality Assurance Program. Highlighted versions and 
replacement copies of these documents are also included in the attachments. 

By letter dated October 19, 2009, in the response to violation of 10 CFR 40.42 (h)(l) and 
10 CFR 40.42 (i), CBO submitted a request for an alternate decommissioning (groundwater 
restoration) schedule for mine units 2 through 5. (A request for an alternate 
decommissioning schedule for mine unit 6 was submitted on December 21, 2010). CBO 
also indicated in this request that an annual review of the groundwater decommissioning 
schedule would be added to the Annual Summary of Changes list. 

By letter dated June 22, 2016 (received June 27, 2016), the U.S. Nuclear Regulatory 
Commission (NRC) staff indicated that they had reviewed information previously 
submitted by CBO in support of an alternate decommissioning (groundwater restoration) 
schedule for MUs 2-6 by letters dated October 26, 2012 (ML12313A517), and August 8, 
2013 (ML13226A353). The NRC staff had no further questions on these submittals. 

As a separate matter, NRC staff indicated that CBO's current estimates for groundwater 
restoration (ML15279A139) were not in compliance with approved schedules (refer to LC 
10.6 ofML13324Al01). In addition, CBO's groundwater restoration schedule reflected 
in its 2016 surety estimate indicated that a formal request to remove (MUs) 2 and 3 :from 
restoration was to occur in the fourth quarter of 2015. As this date had passed, the NRC 
staff found that the groundwater restoration schedule reflected in the 2016 surety estimate 
was no longer valid and may not provide a sufficient amount of restoration time for the 
development of an alternate concentration limit (ACL) application or, alternatively, to 
reach concentration limits under 10 CFR 40, Appendix A Criterion 5B(5). 

In accordance with 10 CFR 40.42 and 10 CFR 40.44, the NRC staff requested a license 
amendment request on NRC Form 313 for an alternate decommissioning (groundwater 
restoration) schedule for MUs 2.:.6 to update the schedule reflected in the 2016 surety 
estimate (ML15279A139) with sufficient amount of restoration time for the development 
of an ACL application, or alternatively, to reach concentration limits under 10 CFR 40, 
Appendix A, Criterion 5B(5). 
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The following is a summary of the license amendment requesting an alternate 
decommissioning schedule for MUs 2-6. 

Summary of License Amendment Request for Alternate Decommissioning Schedule for 
Mine Units 2 through 6 

Requested 
Current Status of Ahernate Status 
Ground Water Decommissioning 

Mine Unit Restoration Date 

2 Stability Monitoring June I, 2022 Under NRC Review 

3 Stability Monitoring June I, 2022 Under NRC Review 

4 IX / RO Treatment July I, 2023 Under NRC Review 

5 IX / RO Treatment October 1, 2025 Under NRC Review 

6 IX Treatment January 1, 2025 Under NRC Review 

The request for an alternate decommissioning schedule remains under NRC Review. 

While ensuring stability trends in MU3, well P246 (WH7 MU3) exceeded the restoration 
value for uranium. The value for uranium went from .09 (9/26/14) to 4.04 (3/29/17). Based 
on a discussion with Nebraska Department of Environmental Quality (NDEQ), MUJ was 
returned to IX/ RO treatment on September 15, 2017 in order to spot treat the well. Spot 
treatment is currently ongoing in contrast to the requested alternate decommissioning 
schedule which lists MU3 as in stability monitoring. It is likely that mining solution from 
MU7 migrated into the area and impacted the water quality in P246. In addition to 
resuming restoration activities around the well, CBO has implemented a monitoring 
program around MU2 and MU3 in order to prevent a similar event. 

CBO anticipated requesting alternate concentration limits for MU2 and MU3 in the second 
quarter of 2017 in its request for the alternate decommissioning schedule. However, this 
submittal has not been made to date, therefore, CBO anticipates that the decommissioning 
dates for MU2 and MU3 will be June 1, 2023 rather than June 1, 2022 as is listed in the 
alternate decommissioning schedule. 

In MU4, MU5, and MU6, CBO projects that restoration is proceeding on schedule with the 
requested alternate decommissioning schedule. 
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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. 117. 

Sincerely, 
CAMECO RESOURCES 
CROW BUTTE OPERATION 

Walt Nelson 
SHEQ Coordinator 

Enclosures: As Stated 

cc: Deputy Director, Division of Decommissioning 
Uranium Recovery and Waste Programs 
Office of Nuclear Material Safety and Safeguards 
U.S. Nuclear Regulatory Commission 
Mail Stop T-8F5 
11545 Rockville Pike 
Two White Flint North 
Rockville, MD 20852-2738 

CBO-File 

ec: CR - Electronic File 
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SERP 
Evaluation 

Number 
SERP 17-01 

SERP 17-02 

SERP 17-03 

SERP 17-04 

Safety a111d E:nvironrnental Review Panel 

2017 SERP Index 

Date Action Taken 

16 March 2017 Rescind SERP 16-02 

12 June 2017 Organizational Structure 

17 October 2017 New Liner Commercial Evaporation Pond #4 

21 November 2017 Revisions to the Approved License Renewal 

Modifications to Previous 
SERP Actions 

Closed 

Closed 

Closed 

Closed 
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CROW BUT,'I:E RESOURCES, INC . . . , ... _, ..... 

Crow Butte Resources, Inc. 

Safety and Environmental Review Panel 

.· Evaluation Report - SERP #17-01 

-· Figures -i, 2~ and 5 in the Evaporation Pond Onsite Inspection Program 
· · ·· · Approved December, 1992 

Revised February, 1996 

March 16, 2017 

The Crow ]3utte\fa§·6mces, Inc. (CBR} Safety and Environmental Review Panel (SERP} 
met to reyte'.\,,(~ERit·l6-02 that made revisions to Figures 1, 2, and 5 in the Evaporation 
Pond Onsit¢Jiisp~ct1pn Program. Figures 1, 2, arid 5 are forms used when conducting the 
pond inspictidns> .:. :· 

. . 

The SERP appQi11ty~}or this evaluation consisted of the following members: 
. . .. , .. ~ ··'. " . ·~. . . 

Name '. Title 

Mike Thbm~s< .. 
. -i. :·. : ;.~ ·. ::.~, •. ~ 

Director SHEQ 

Larry Teahcni " . · SHEQ Manager 
.. 

·. __ ... :··.,;.!_'•. 

Tami Dyer;.·· · Radiation Safety Officer 

Tate Hagm~ '.{ °' Plant Supervisor 

'. : .. ·. SHEQ Specialist 

Area of Expertise 

Management 

Regulatory 
Environment 

Wellfield Operations 

Radiation 

Plant Operations 

Permitting and 
Document Control 

Mr: Thomas-J~ th~;SERP Chairman. Mr. Teahon was appointed SERP Secretary for this 
evaluatio11-:;.: ·: . :_: '. 

Purpose.'ofSERPE'valuation 
, .. ;· .. ' 

.... ~-'~ .... ·: ... :~ . ···.·::, ··. :··. 

The purpt>Ji~otifu('~valuation by the CBR SERP was to review SERP 16-02 that made 
revisiQns':to::-:rrgyre·s/l,2, and 5 in the Evaporation Pond Onsite Inspection Program. 
Figures J~}2\:anci '5 hf¢:forms used when conducting the pond inspections. 

. . ~-· . .' ',., :.·· ~ , .. ·. ,"·. ', '. . .. 

1 



\,:·· . . .. ..·, .. 
::: ·,.·. ·,. ,· . :/:· ..... : ::. 

CROW~~t¥;~S0URCES, INC . 
. . . ·~ i·:/ ~ .. 

SERP #17.~0l'._)'.-_"';:::t::,•·· , 

The Evapc;,t~tloti_::,PC>rid Onsite Inspection Program was approved by the U.S. Nuclear 
Regulatory G6rfuhiss,i6n in December 1992. On October 5, 1995, Crow Butte requested 
an amenchn~ilfto-fftise the program which would change the frequency of inspection of 
the pond:fuia~tcf.r~ri'.:sy'stero from daily to weekly. The request was approved and the plan 
was revise~,'.:qn•F~hf4apy 5,.1996 . 

.. · :\t/?}:::,,: .. ;f::::'.{,_ . -•- .. ·· . . 
Figure. 1,"iiith¢ J:evi~eff program is titled "Commercial Pond Inspection Form", and is the 
form use4:,'Y4~ti:j~oh4;µctirtg the daily, weekly, and monthly inspections requirements for 
the comirl.¢rcj~l':¢vap9ration ponds. Minor changes were made to this figure making it 
easier to:'µ§e:\~th~n ·c_o'µd'ucting the daily commercial evaporation pond inspections. 

Figure2'.ih,It~tlt.1Ii1'prngram is titled "R & D Pond Inspection Form", and is the form 
used wlle#>ci>#dµcffogJhe daily, weekly, and monthly inspection requirements for the R & 
D poilds/}Yfirio(¢hapges were made to this figure making it easier to use when conducting 
the daily ~:~:f:fev~ppration pond inspections. 

;.>·; ::._ .. 

Figure 5 i11ithir¢Y:i~~cl·program is titled "Weekly Evaporation Pond Underdrain Analysis", 
and is theJdrri:f n:s.e.f{o reqord the underdrain analysis. Minor changes were made to the 
figure makifoi)(¢~siedo. record the free board measurements. 

'·· : · .. '' '· 

Upon fur,t~~}}i~~j~;i~fthe SERP process it has been determined that the panel mistakenly 
approved'cli$g<bffoiLi9ense .Condition 11.9. Changes to a license condition are outside 
the scope,df}he:p:aneis; authority and such changes must be made through the amendment 
process:· :th~refc:fre.1iflias been determined by the SERP torespind SERP 16-02 . 

.-:\·: /./\\~\~-'.;· [;;:4\ :.~/\. /. . :: :. . . . ' . ' 
License Cd4dition:'fl9 (November 2014) specifically states that the licensee shall perform 
and docUJiienfµ:i_sp~~tions: in accordance with the February 5~ 1996, revised Evaporation 
Pond Onsite{fu~pe9tipp. ,Pr:ogram. The site will continue to use the figures approved in this 
program for\fpcwheiitatfon of the pond inspections. · 

. -~/.::;:; .: -~}· :./<,:·:·· . .", · .... ' 
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CRow::otr:rr)~:°,RESQURCES, INC . 
. . · ·'· ·, . . . ·, ·-

,,:·; ·;.-·!( ·: 

SERP #17':'Q1 .·. 

License·Coriditiori:9A. · Change, Test and Experiment License Condition 
·,, ..... 

A) Thlliceiisee.rhay, without obtaining a license amendment pursuant to 10 CPR 
40.44,'artd .subjectto conditions specified in (B) of this condition: 

1. Mak~-¢h~ge~ iri the facility as described in the license application (as updated); 
11. .Make,changesin the procedures as described in the license application (as updated); and ···.: .··· · 
111. CoJJ~tj:ct:test~:of experiments not described in the license application (as updated) . 

. . ·'·r 

B) Th~:I1c~r{see·ishall obtain a license amendment pursuant to 10 CPR 40.44 prior to 
impl~111¢1J.ting a. proposed change, test, or experiment if the change, test, or 

.·· experini~~t would: . . 

1. . R~~.ult 'in 111ore· than a minimal increase in the frequency of occurrence of an 
a9cid~~tpreviously evaluated in the license application (as updated); 

11. Result in"·rii.ore than · a minimal increase in the likelihood of occurrence of a 
· maliiili.~ti611 :·of a· facility structure, equipment, or monitoring system (SEMS) 
iriiportaJit.tp,s#etypreviously evaluated in the license application (as updated); 

iii. R~s4lt;;}n:).tioie than a minimal increase in the consequences of an accident 
prev;io-µ~ly¢valuated in the license application (as updated); 

IV. R~s¥lfii1:n1or'¢:than a minimal increase in the consequences of a malfunction of an 
· SEMS previoµsly evaluated in the license application (as updated); 

v. Creafo,a;p.6ss1biHty for an accident of a different type that any previously evaluated 
in the frtens(application (as updated); 

v1. Creite a;' pos~ibility for a malfunction of an SEMS with a different result than 
prevfously ev.aluated in the license application (as updated); 

Vll. R,esuif fo. a: dep11rture from the method of evaluation described in the license 
applicationi·(as updated) used in establishing the final safety evaluation report 
(FS,ERfenvfroiunerttal impact statement (EIS), environmental assessment (EA) or 
thy'tech:itic_al evaluation reports (TERs) or other analysis and evaluations for license 
am~trdriidnt~::. . . .: . 

v111. Fof::thic~b,rpbses ·of SERP evaluations, SEMS means any SEMS that has been 
refer~riced:iJJ· a staff SER, TER, EA, or EIS and supplements and amendments 
ther~6f?} .. · . · 

C) Ad.ditibn~fly, the licensee must obtain a license amendment unless the change, test, 
·or ~*p~ri.¢¢rit is consistent with NRC's previous conclusions, or the basis of, or 
arialysisJ~adfog to, the conclusions of actions, designs, or design configurations 
artaly~ed aud"selected in the site or facility SER, TER, and EIS or EA. This would 
. include all .· supplements and amendments, and TERs, EAs, EISs issued with 

· ~t~t~iit~}9. this license. 



CROWBUl'J'E:RESOURCES, INC. 
- . ..... .,~. i - . . • ... :. ·~. ; : .' ; -. . : . 

SERP #j 1~(if't?L\{: ;_ . 
. :. ; ·: ~--~_-::: 

The SERP:¢va1Jiatfoh\vas conducted in accordance with the instructions contained in CR­
QMP-06/Jifa~&,g{~i' ?¢hange. The SERP · reviewed the supporting documentation and 
evaluated'Cthis]hf0,nhtitfon as compared with the requirements of the licensing basis, 
including t}\e:f9llQ"Wll1g -documents: 

• Title 10.)c9·d~ 9f.Fed~tai Regulations; 
• SourceJ:Vlaterials License SUA-1534, Renewal dated Nove1.11ber 5, 2014; 
• Appti46)(i/nfoiR,Jizewal ofUSNRC Radioactive Sou_rce Materials License SUA-1534, 

Crow/Butte)tesbirrces,Jrtc. November2007; . . . 
• Enyt{eJ¥fteb/cil»/sesstrzeritfor Renewal of Source Materials License. No. SUA-1534, 

USNRC '.October 2014· -.. . 
. . · .. '--.:... · .. , ', ,.· . . , .. 

• Safety ;E_ya[iigJiqn !J.ep9rt for Renewal of Source Materials License No. SUA-1534, 
USNRt<A;ugqs(2014;·· . ·. · . ' 

• Tecb.rtj._chl~vaj\ia,tiqnReports issued in support of Amendments to SUA-1534. 
·:\. l 

Title 1 o: Co~l~>f Federal>Regulations 
. . . '! ·">:~·:. ·'.< :{ (.\ 

The propos~4.~hzjige/will have no impact on CBR's ability to meet all applicable NRC 

regulatio~~6 ,: ,:.:'.~; ·• ;\;, .· · 

SourceM~efi~I~'i:i~ens~ SUA-1534 Requirements {Renewed November5, 2014) 

Amendmeri(L\i?'.·~J))\[::1s'.34;'(November 2014) dated December 5, 2016 was reviewed for 
changes t~Jliet~b~ary5, 1996, revised Evaporation Pond Onsite Inspection Program. 

Licens~ dcitjtj.itio~ 1{9 (November 2014) specifically states that the licensee shall perform 
and docUII1~i;lf_:ijispectfons m accordance with the February 5, 1996, revised Evaporation 
Porid Ons1~#}~spection Program. 

A license/artlendriie~t request will be made to revise the Evaporation Pond Onsite 
Inspecti?tt t{~gr§{i ' · 
Environ~eni,{Ass~~;lllent 

. ·-. ,.·,:,_-_;;. >:_/. 

Not applit~bieJo· tfii~ review . 
. _. ... :~ .. •, . · ..... ' . •.. - . 

. .. ,, 
Financial Surety · :,:: ..... . 

-/~ ::_.;;~~:·\~_~/:.··'.· .. _._.:r~;.~ ·. {t::, .··. -_ 

Not applibk~l.~:tbthl$·tev1ew. 
. ··., :: -.'-'.""· ~ .. 

·.··): .. ;•,, 

SafetyEli~l'tl~t~?rt.lleport·,· 
. .. ·,· .. :._ .. ..'.'· ... 

Not appli~~bii·tS~ thf~',tyview. 

4 
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.... ;.·-:):~-~- \·-.i:;\(·:~_~:/i.· 

CROWiJ1J:f'.]IE_RES0URCES, INC. 
. . .·.- . ' \ . 

Degrad~ti~)i~~f E~senti~lSafety or Environmental Commitment · 
:''_r ·:')·:~·= .. : ·.;·. C:;:, : :, 

Not appli6~~i¢fo/tiJ;\¢view. 
,'-·,. ·.. ' 

Based upoh:tliis ef~iti~tion of the licensing basis, the CBR SERP hereby rescinds SERP 
16 ... 02 and;th¢, prqpbsed reyisions to Figures 1, 2, and 5 in the Evaporation Pond Onsite 
Inspectioii.J;>fogtain)\ <: · . . 

Bob Tieris'.Y,oJd/Rest6.ration · Manager 
.··.;: <.~(:>.\i:/·.>: _·. ·.<~--'.~--.;· ::· .. ·:· 

.. ·;. ·. -.~~-~ .. :-: ·,: . 

~~:~z:~t' . 
Tami D)'~t\R;:idi~tWp.:~afety Officer 

, ~ . \ .. :~.-... :, : ·: .. 

~~~Msor 

Sabrina F~x,.:_SHEQ.Specialist 
:-:·:}}//<:·l)/·/:: .. · .. •' 
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COMMERCIAL POND INSPECTION FORM 
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CROW BlJTrE PROJECT 

R J, D · POt{J) INSPECTION PQR.\f 
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SERP 17-02 

CROW BUTTE RESOURCES, INC. 

SAFETY AND ENVIRONMENTAL REVIEW PANEL 

Evaluation Report - SERP 17-02 

Revisions to the Approved License Renewal (November 2014) 

June 14, 2017 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met in accordance with USNRC Source Materials License SUA-1534 to review proposed 
changes to the approved License Renewal (November 2014). This change reflects a recent 
organizational change that directly affects the radiation safety department. 

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

Name Title Area of Expertise 

Bob Tiensvold Restoration Manager Management 

Larry Teahon Manager of SHEQ Environment and 
Safety 

Tami Dyer Radiation Safety Officer Radiation Safety 

Tate Hagman Plant Supervisor Plant Operations 

Sabrina Fox SHEQ Specialist Permitting and 
Document Control 

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

PURPOSE OF SERP EVALUATION 

The purpose of the SERP evaluation was to review a change made to the Cameco 
Divisional organizational structure. This evaluation removes the position of Director of 
Safety, Health, Environment, and Quality (SHEQ). These change affects the direct and 
indirect reporting requirements for the Radiation Safety Officer. 

Page 1 of 5 



CROW BUTTE RESOURCES, INC. 

SERP 17-02 

An organizational change was made that directly and indirectly affected the reporting 
responsibilities of the radiation safety staff.. The direct reporting of the Radiation Safety 
Officer (RSO) has been changed as shown in the revised Figure 5.1-1 from the approved 
License Renewal (November 2014). The RSO currently reported to the Director of SHEQ, 
with the organizational change, the RSO now reports directly to the Restoration Manager. 
The indirect reporting for the RSO has been changed as shown in the revised Figure 5.1-1 
from the approved License Renewal (November 2014). The RSO currently reports 
indirectly to the President. With the organizational change, the RSO will have an indirect 
reporting requirement to the General Manager of U.S. Operations. 

AUTHORITY OF SERP 

License Condition 9.4. Change. Test and Experiment License Condition 

A) The licensee may, without obtaining a license amendment pursuant to 10 CFR 
40.44, and subject to conditions specified in (B) of this condition: 

1. Make changes in the facility as described in the license application (as updated); 
11. Make changes in the procedures as described in the license application ( as 

updated); and 
111. Conduct tests of experiments not described in the license application ( as updated). 

B) The licensee shall obtain a license amendment pursuant to 10 CFR 40.44 prior to 
implementing a proposed change, test, or experiment if the change, test, or 
experiment would: 

1. Result in more than a minimal increase in the frequency of occurrence of an 
accident previously evaluated in the license application (as updated); 

11. Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a facility structure, equipment, or monitoring system (SEMS) 
important to safety previously evaluated in the license application (as updated); 

111. Result in more than a minimal increase in the consequences of an accident 
previously evaluated in the license application (as updated); 

1v. Result in more than a minimal increase in the consequences of a malfunction of an 
SEMS 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 SEMS with a different result than 
previously evaluated in the license application (as updated); 

v11. 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), environmental impact statement (EIS), environmental assessment (EA) or 
the technical evaluation reports (TERs) or other analysis and evaluations for license 
amendments. 
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vm. For the purposes of SERP evaluations, SEMS means any SEMS that has been 
referenced in a staff SER, TER, EA, or EIS and supplements and amendments 
thereof. 

C) Additionally, the licensee must obtain a license amendment unless the change, test, 
or experiment is consistent with NRC's previous conclusions, or the basis of, or 
analysis leading to, the conclusions of actions, designs, or design configurations 
analyzed and selected in the site or facility SER, TER, and EIS or EA. This would 
include all supplements and amendments, and TERs, EAs, EISs issued with 
amendments to this license. 

SERP EVALUATION 

The SERP evaluation was conducted in accordance with CR-QMP-06, Quality 
Management Manual - Managing Change. The SERP reviewed the proposed change 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, Renewal dated November 5, 2014; 
• Application for Renewal ofUSNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. November 2007; 
• Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC October 2014; 
• Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC August 2014; 
• Technical Evaluation Reports issued in support of amendments to SUA-1534. 

Title 10 Code of Federal Regulations 

The proposed changes to the License Renewal will have no impact on CBR's ability to 
meet all applicable NRC regulations. 

Source Materials License SUA-1534 Requirements 

The SERP reviewed the requirements contained in Source Materials License SUA-1534, 
Amendment 1, dated December 5, 2016. The proposed changes will have no impact on 
CBR's ability to meet NRC License Conditions. 

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by NRC 
in October 2014 to determine whether the proposed change caused substantive safety or 
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environmental impacts. The proposed changes to the License Renewal do not conflict with 
the EA. 

Financial Surety 

The proposed changes will have no effect on the level of financial surety maintained by 
CBR. 

Safety Evaluation Report 

The Safety Evaluation Report (SER) prepared by NRC in August 2014 principally provides 
the basis for worker safety at Crow Butte. The proposed change applies to the following 
sections of the SER: 

Section 5.1, Corporate Organization and Administrative Procedures, discusses the 
relationships of the organizational components responsible for operations, radiation safety, 
and environmental protection at the Crow Butte site. The change did not alter the 
organizational position of the RSO, in accordance with organizational changes previously 
approved by the CBR SERP. Therefore, there is no change to the intent of Section 5 .1 of 
the SER. 

The SERP determined that the management structure and responsibilities are consistent 
with recommendations in Regulatory Guide 8.31, Section 2.1, Health Physics Authorities 
and Responsibilities. 

Based on this review, the proposed changes to the Renewed License (November 2014) will 
have no impact on CBR's ability to continue to meet the commitments cited in the SER. 

Technical Evaluation Reports 

There have been no Technical Evaluation Reports (TERs) prepared by NRC staff since 
renewal of SUA-1534 on November 5, 2014. 

License Renewal Application (LRA) Approved November 5, 2014 

The proposed changes revise Section 5 .1, Corporate Organization and Administrative 
Procedures, in the LRA. 

Degradation of Essential Safety or Elllvironmental 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 
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commitments.made in the LRA and discussed in the EA and the SER are not affected by 
this review and will not degrade the safety and environmental commitments. · 

Conclusion 

It was the conclusion of the SERP that the proposed change is allowed by License SUA-
1534 and should be approved. The revised pages of the license application required in 
accordance with License Condition 9 .4 were reviewed and approved and are attached to 
this evaluation. 

Approved this 14th day of June 2017: 

Bob Tiensvold, Restoration Manager 
SERP Chairman 

Larry Teahon anager of Safety, Health, Environment and Quality 
SERP Secretary 

Tami Dyer, Radiation Safety Officer 

-?abrina Fox, SHEQ Specialist 
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CROW BUTTE RESOURCES, INC. 

SAFETY AND ENVIRONMENT AL REVIEW PANEL 

Evaluation Report - SERP 17-03 

New Liner System for Commercial Evaporation Pond #4 

October 17, 2017 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP} 
met in accordance with USNRC Source Materials License SUA-1534 to review proposed 
changes to the liner system for Commercial Evaporation Pond #4. 

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

Name Title Area of Expertise 

Bob Tiensvold Restoration Manager Management 

Larry Teahon Manager of SHEQ Environment and 
Safety 

Tami Dyer Radiation Safety· Officer Radiation Safety 

Tate Hagman Plant Supervisor Plant Operations 

Walt Nelson SHEQ Specialist Permitting and 
Document Control 

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

PURPOSE OF SERP EVALUATION 

The purpose of the SERP evaluation was to review a new liner and leak detection system 
in Commercial Evaporation Pond #4. The new liner will consist of a 60 .. mil HOPE 
geomembrane, over a 200-mil Geonet, over a 60-mil geomembrane. The leak detection 
system is proposed to be modified to include a single leak detection trench in the middle 
of the pond floor. The existing liner system will remain in-place and will be removed when 
final site reclamation commences. 
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Site History . 
Commercial Evaporation Pond #4 was constructed in the late swnmer/fall of 1991. The 
original pond design and supporting engineering documents were prepared by Western 
Water Consultant, Inc. (WWC). The existing pond liner system consists of a 60-mil HDPE 
geomembrane over a 200-mil Geonet, over a 20-mil PVC geomembrane. The pond 
currently has three leak detection trenches that drain to the north and south ends of the 
pond. Two leak detection trenches are located along the east and west toes of the pond 
slopes and one located in the middle of the pond. The leak detection trenches consist of a 
4" perforated SDR35 pipe wrapped geotextile and covered with graded sand. 

Existing Site Design 
Generally, the approximately 15' deep pond is oriented in a north south direction with 
approximate bottom_ dimensions of 700'x250'. Interior pond slopes ate 2:1 (H;V) and 
exterior pond slopes are 2.5:1. The floor slopes at a ±2% grade towards the center of the 
pond. Settlement in the sand drainage layer in the east and west leak detection trenches is 
visible, with approximately 2-3 inches of standing water present in the settled areas. The 
leak detection trenches _drain from the middle of the pond, to the north and south at 0.50% 
grade. 

Surface Water Control 
Storm water diversion ditches are constructed around the perimeter of the pond in order to 
intercept runoff from outlying areas. The ditches were sized to convey the six hour 
Probable Maximum Precipitation (PMP) event of 23 inches. Existing ditches are vegetated 
with no signs of erosion, thus it has been assumed the ditches, as designed and constructed, 
are adequate to prevent stormwater from entering the pond. 

Hydraulic Capacity 
The ponds were originally designed to provide storage and evaporative surface area to 
evaporate waste water generated by mining and restoration activities. Only 3 of the 5 ponds 
originally permitted have been constructed. The ponds use several methods to enhance 
evaporation. Methods have included evaporative misters and dispersion manifolds on the 
slopes. 

Freeboard Capacity 
The maximum operating capacity is 5' below the crest of the pond, which provides 
freeboard to account for reserve operating capacity in the event Pond 1 or 3 need to be 
pumped for maintenance. Also included in the 5' freeboard is an allowance for wave action 
as well as direct precipitation from the PMP over the pond area. While Pond 4 is under 
liner replacement, the maximum operating capacity for Ponds 1 and 3 will be 5' below the 
crest of the pond. 

Slope Protection 
Pond 4's geomembrane liner system will provide adequate protection againstwave action. 
The wave run-up from the 2-year wind speed (60mph) over the longest fetch of the pond 
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surface results in a wave run-up of LI' with an additional freeboard of 1.8' remaining for 
additional safety. . . 

Geomembrane Liner System . 
The entire pond, slopes and floor, will be overlain with a double liner system, consisting 
of a primary (top) liner, leak detection layer, and secondary (bottom) liner. The primary 
and secondary liners will both be textured (both sides for slope stability and safety) 60-mil 
HDPE geomembranes. The leak detection layer will consist of a 200-mil bi-planar Geonet. 
A leak detection trench with washed sand will be located between the primary and 
secondary liners. A non-woven geotextile will be placed on top of the Geonet within the 
leak detection trench prior to sand placement to prevent sand migration into the Geonet. 

Detailed technical specifications are outlined in the Engineering Design Report, Pond #4 
prepared by Solid Waste Professionals of Wyoming, LLC. This report can be found on 
file in CBO's library. · 

AUTHORITY OF SERP 

License Condition 9.4. Change, Test and Experiment License Condition 

A) The licensee may, without obtaining a license amendment pursuant to 10 CFR 
40.44, and subject to conditions specified in (B) of this condition: 

1. Make changes in the facility as described in the license application (as updated); 
11. Make changes in the procedures as described in the license application (as 

updated); and 
iii. Conduct tests of experiments not described in the license application ( as updated). 

B) The licensee shall obtain a license amendment pursuant to 10 CFR 40.44 prior to 
implementing a proposed change, test, or experiment if the change, test, or 
experiment would: 

1. Result in more than a minimal increase in the :frequency of occurrence of an 
accident previously evaluated in the license application ( as updated); 

11. Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a facility structure, equipment, or monitoring system (SEMS) 
important to safety previously evaluated in the license application (as updated); 

m. Result in more than a minimal increase in the consequences of an accident 
previously evaluated in the license application ( as updated); 

1v. Result in more than a minimal increase in the consequences of a malfunction of an 
SEMS 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); 
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v1. Create a possibility for a malfunction of an SEMS with a different result than 
previously evaluated in the license application ( as updated); 

v11. 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), environmental impact statement (EIS), environmental assessment (EA) or 
the technical evaluation reports (TERs) or other analysis and evaluations for license 
amendments. 

vm. For the purposes of SERP evaluations, SEMS means any SEMS that has been 
referenced in a staff SER, TER, EA, or EIS and supplements and amendments 
thereof. · 

C) Additionally, the licensee must obtain a license amendment unless the change, test, 
or experiment is consistent with NRC's previous conclusions, or the basis of, or 
analysis leading to, the conclusions of actions, designs, or design configurations 
analyzed and selected in the site or facility SER, TER, and EIS or EA. This would 
include all supplements and amendments, and TERs, EAs, EISs issued with 
amendments to this license. 

SERPEVALUATION 

The SERP evaluation was conducted in accordance with CR-QMP-06, Quality 
Management Manual - Managing Change. The SERP reviewed the proposed change 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, Renewal dated November 5, 2014; 
• Application/or Renewal o/USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. November 2007; 
• Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC October 2014; 
• Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC August 2014; 
• Technical Evaluation Reports issued in support of amendments to SUA-1534. 

Title 10 Code of Federal Regulations 

The proposed changes to the License Renewal will have no impact on CBR's ability to 
meet all applicable NRC regulations. 

Source Materials License SUA-1534 Requirements 
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The SERP reviewed the requirements contained in Source Materials License SUA-1534, · 
Amendment 2, dated October 5, 2017. The proposed changes will have no impact on 
CBR's ability to meet NRC License Conditions. 

Environmental Assessment 

The SERP reviewed the contents ofthe Environmental Assessment (EA) prepared by NRC 
in October 2014 to determine whether the proposed changes caused substantive safety or 
environmental impacts. Toe proposed changes apply to the following section of the EA: 

Section 2.2.2.2, Liquid Waste Management -Evaporation Pond. An underdrain system 
consisting of perforated piping between the primary and secondary liners is installed to 
monitor for leaks. The underdrains slope gradually to the ends of the ponds where they are 
connected to a surface monitor pipe. 

Based on this review, the proposed changes to the liner in Commercial Evaporation Pond . 
#4 do not conflict with the EA. 

Safety Evaluation Report 

The Safety Evaluation Report (SER) prepared by NRC in August 2014 principally provides 
the basis for worker safety at Crow Butte. The proposed change applies to the following 
section of the SER: 

Section 4.2.3.1.1, Disposal Options. CBO has three commercial and two R&D evaporation 
ponds which comply with the design, installation, and operation criteria specified in NRC 
Regulatory Guide 3 .11. 

Section 4. 2. 3.1. 4 Monitoring of the Disposal Options. The three commercial ponds are 
constructed with dual liners with a leak detection system (underdrain system) in between 
liners. During the construction of the additional liner and leak detection system, CBO will 
follow the monitoring requirements outlined in the "Evaporation Pond Onsite Inspection 
Program". (License Amendment #2, October 5, 2017). 

Based on this review, the proposed changes to Commercial Evaporation Pond #4 ·will have 
no impact on CBR' s ability to continue to meet the commitments cited in the SER. 

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 November 2014. 
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CBO staff reviewed the TER dated October 5, 2017 and will follow the commitments made 
for a liner replacement in the revised "Evaporation Pond Onsite Inspection Program". 

License Renewal Application (LRA) Approved November 5, 2014 

The proposed changes do not impact commitments made in Section 4.2.1.3, Liquid Waste 
Disposal. 

Financial Surety 

License Condition 9 .5 requires the licensee to submit 90 days prior to the beginning of 
construction an updated estimate to cover the expansion or change. By letter dated May 
31, 2017, CBO submitted an updated surety estimate to include the additional liner and 
underdrain materials. 

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 and the SER are not affected by 
this review and will not degrade the safety and environmental commitments. 

Conclusion 

It was the conclusion of the SERP that the proposed change is allowed by License SUA-
1534 and should be approved. 

Approved this 17th day of October 2017: 

Bob Tiensvold, Restoration Manager 
SERP Chairman . 

t ~ 
arry Te:Jon, Manager of Safety, Health, Environment and Quality 

SERP Secretary 

Tami Dyer, Radiatim{ Safety Officer 
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Walt Nelson, SHEQ Specialist 
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CROW BUTTE RESOURCES, INC. 

SAFETY AND ENVIRONMENTAL REVIEW PANEL 

Evaluation Report- SERP 17-04 

Revisions to the Approved License Renewal (November 2014) 

November 21, 2017 

The Crow Butte Resources, Inc. (CBR) Safety and Environmental Review Panel (SERP) 
met in accordance with USNRC Source Materials License SUA-1534 to review proposed 
organizational changes that impact the approved License Renewal (November 2014), the 
site Quality Assurance Program approved by License Amendment #2 (October 2017), and 
the Security Plan approved by NRC Safety Evaluation Report dated May 27, 2015 
(ML15131A475). 

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

Name 

Bob Tiensvold 

Walt Nelson 

Tami Dyer 

Tate Hagman 

Title 

Restoration Manager 

SHEQ Coordinator 

Radiation Safety Officer 

Plant Supervisor 

Area of Expertise 

Management 

Environment and 
Safety 

Radiation Safety 

Plant Operations 

Mr. Tiensvold is the SERP Chairman. Mr. Nelson was appointed SERP Secretary for this 
evaluation. 

PURPOSE OF SERP EVALUATION 

The purpose of the SERP evaluation was to review changes made to the Crow Butte 
Resources, Inc. organizational structure. This change removes the positions of Manager, 
Safety, Health, Environment, and Quality and SHEQ Specialist. The responsibilities of 
these positions will be assigned to a new position, SHEQ Coordinator. Also, the Safety 
Technician will report to the Restoration Manager. These changes affect the assignment 
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of roles and responsibilities as described in the approved License Renewal (November 
2014), the Quality Assurance Program (October 2017) and the Security Plan (May 2015). 

AUTHORITY OF SERP 

License Condition 9.4. Change, Test and Experiment License Condition 

A) The licensee may, without obtaining a license amendment pursuant to 10 CFR 
40.44, and subject to conditions specified in (B) of this condition: 

1. Make changes in the facility as described in the license application ( as updated); 
11. Make changes in the procedures as descnl>ec:I in the license application (as 

updated); and 
iii. Conduct tests or experiments not described in the license application ( as updated). 

B) The licensee shall obtain a license amendment pursuant to 10 CFR 40.44 prior to 
implementing a proposed change, test, or experiment if the change, test, or 
experiment would: 

1. Result in more than a minimal increase in the frequency of occurrence of an 
accident previously evaluated in the license application ( as updated); 

11. Result in more than a minimal increase in the likelihood of occurrence of a 
malfunction of a facility structure, equipment, or monitoring system (SEMS) 
important to safety previously evaluated in the license application ( as updated); 

m. Result in more than a minimal increase in the consequences of an accident 
previously evaluated in the license application (as updated); 

1v. Result in more than a minimal increase in the consequences of a malfunction of an 
SEMS 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 SEMS with a different result than 
previously evaluated in the license application (as updated); 

vu. 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), environmental impact statement (EIS), environmental assessment (EA) or 
the technical evaluation reports (IBRs) or other analysis and evaluations for license 
amendments. 

vm. For the purposes of SERP evaluations, SEMS means any SEMS that has been 
referenced in a staff SER, IBR, EA, or EIS and supplements and amendments 
thereof. 

C) Additionally, the licensee must obtain a license amendment unless the change, test, 
or experiment is consistent with NRC' s previous conclusions, or the basis ot: or 
analysis leading to, the conclusions of actions, designs, or design configurations 
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analyzed and selected in the site or facility S~ TER, and EIS or EA This would 
include all supplements and amendments, and 1ERs, EAs, EISs issued with 
amendments to this license. 

SERP EVALUATION 

The SERP evaluation was conducted in accordance with CR-QMP-06, Qumity 
Management Manual - Managing Change. The SERP reviewed the proposed change 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, Renewal dated November 5, 2014; 
• Application for Renewal of USNRC Radioactive Source Materials License SUA-1534, 

Crow Butte Resources, Inc. November 2007; 
• Environmental Assessment for Renewal of Source Materials License No. SUA-1534, 

USNRC October 2014; 
• Safety Evaluation Report for Renewal of Source Materials License No. SUA-1534, 

USNRC August 2014; 
• Technical Evaluation Reports issued in support of amendments to SUA-1534. 

Title 10 Code of Federal Regulations 

The proposed changes to the License Renewal will have no impact on CBR's ability to 
meet all applicable NRC regulations. 

Source Materials License SUA-1534 Requirements 

The SERP reviewed the requirements contained in Source Materials License SUA-1534, 
Amendment 2, dated October 5, 2017. The proposed changes wi11 have no impact on 
CBR's ability to meet NRC License Conditions. 

Environmental Assessment 

The SERP reviewed the contents of the Environmental Assessment (EA) prepared by NRC 
in October 2014 to determine whether the proposed change caused substantive safety or 
environmental impacts. The proposed changes to the License Renewal do not conflict with 
the EA. 

Financial Surety 

The proposed changes will have no effect on the level of financial surety maintained by 
CBR 
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Safety Evaluation Report 

The Safety Evaluation Report (SER) prepared by NRC in August 2014 principally provides 
the basis for worker safety at Crow Butte. The proposed organizational changes do not 
conflict with the SER. 

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 November 2014. 

CBO staff reviewed the TER dated October 5, 2017 which in part approves the Quality 
Assurance Program. This organizational change will cause the roles and responsibilities 
assigned to the Manager, Safety, Health, Environment, and Quality and the roles and 
responsibilities assigned to the SHEQ Specialist to shift to the SHEQ Coordinator. The 
Quality Assurance Program will be revised to reflect the changes. Section 2: Page 1 of the 
approved Quality Assurance Program states in part that «Organizational changes will be 
maintained through the Safety Environmental Review Panel (SERP) process". 

License Renewal Application (LRA) Approved November 52 2014 

The proposed changes revise Section 3.3, Instrumentation and Control, Section 5.1, 
Corporate Organization and Administrative Procedures. Section 5.4, Management Audit 
and Inspection Program, and Section 5.7, Security in the LRA. 

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 and the SER are not affected by 
this change and will not degrade the safety and environmental commitments. 

Conclusion 

It was the conclusion of the SERP that the proposed change is allowed by License SUA-
1534 and should be approved. The revised pages of the license application required in 
accordance with License Condition 9.4 were reviewed and approved and are attached to 
this evaluation. For simplicity, the revised Security Plan and the revised Quality Assurance 
Program have been reprinted in their entirety. 

Approved this 21st day of November 2017: 
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SERP Secretary 

Tami Dyer, RadiationS ~ Officer 
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5 OPERATIONS 

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

5.1 CORPORATE ORGANIZATION/ADMINISTRATIVE PROCEDURES 

CBR will maintain a performance-based approach to the management of the environment 
and employee health and safety including radiation safety. The Safety, Health, 
Environment, and Quality Management System (SHEQMS) encompasses licensing, 
compliance, environmental monitoring, industrial hygiene, and health physics programs 
under one umbrella, and it includes involvement for all employees from the individual 
worker to senior management. This SHEQMS will allow CBR to operate efficiently and 
maintain an effective environment, health, and safety program. 

Figure 5.1-1 is a partial organization chart for CBR with respect to the operation of the 
Crow Butte Uranium Project and associated operations and represents the management 
levels that play a key part in the SHEQMS Program. The personnel identified are 
responsible for the development, review, approval, implementation, and adherence to 
operating procedures, radiation safety programs, environmental and groundwater 
monitoring programs, as well as routine and non-routine maintenance activities. These 
individuals may also serve a functional part of the Safety and Environmental Review Panel 
(SERP) described under Section 5.3.3. 

Specific responsibilities of the organization are provided below. 

5.1.1 Board of Directors 

The CBR Board of Directors has the ultimate responsibility and authority for radiation 
safety and environmental compliance for CBR. The Board of Directors sets corporate 
policy and provides procedural guidance in these areas. The Board of Directors provides 
operational direction to the President of CBR. 

5.1.2 President 

The President is responsible for interpreting and acting upon the Board of Directors' policy 
and procedural decisions. The President directly supervises the General Manager of US 
Operations. The President is empowered by the Board of Directors to have the 
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responsibility and authority for the radiation safety and environmental compliance 
programs. The President is responsible for ensuring that the operations staff is complying 
with all applicable regulations and permit/license conditions through direct supervision of 
the General Manager of US Operations. 

5.1.3 General Manager of US Operations 

The General Manager of US Operations is responsible for managing all US Operations. 
The General Manager of US Operations is responsible for ensuring that Crow Butte 
personnel comply with Industrial Safety, Radiation Safety, Environmental Protection 
Programs, and all relevant state and federal regulations. The General Manager of US 
Operations has the responsibility and the authority to suspend, postpone or modify, 
immediately if necessary, any activity that is determined to be a threat to employees, public 
health, the environment, or potentially a violation of state or federal regulations. The 
General Manager of US Operations reports directly to the President. 

5.1.4 DiFeetaF af Safety, Health, EnYiFanment and Quality 

The Director of Safety, Health, Environment and Quality reports directly to the President 
and is responsible for ensuring the corporate personnel comply with industrial safety, 
radiation safety, and environmental protection programs as stated in the SHEQ 
Management System. The Director of Safety, Health, Environment and Quality is also 
responsible for company compliance with all regulatory license conditions/stipulations, 
regulations and reporting requirements. The Director of Safety, Health, Environment and 
Quality has the responsibility and authority to terminate immediately any activity that is 
determined to be a threat to employees or public health, the environment, or potentially a 
violation of state or federal regulations as indicated in reports from the Manager of Safety, 
Health, Environment and Quality or the RSO. 

Y.-SS.1.4 Restoration Manager 

The Restoration Manager is responsible for all uranium production and restoration 
activities at the project site. The Restoration Manager is also responsible for implementing 
any industrial and radiation safety and environmental protection programs associated with 
operations and restoration. The Restoration Manager is authorized to immediately 
implement any action to correct or prevent hazards. The Restoration Manager has the 
responsibility and the authority to suspend, postpone, or modify, immediately if necessary, 
any activity that is determined to be a threat to employees, public health, the environment, 
or potentially a violation of state or federal regulations. The Restoration Manager cannot 
unilaterally override a decision for suspension, postponement, or modification if that 
decision is made by the Manager of Safety, Health, Environment and Quality, or the RSO. 
The Restoration Manager reports directly to the General Manager of US Operations. 
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5.-1.-65.1.5 Manager of Safety Health Environment and Quality 

The Manager of Safety, Health, Environment and Quality is responsible for all health and 
safety, and environmental programs as stated in the SHEQMS Program and for ensuring 
that CBR complies with all applicable regulatory requirements. The Manager of Safety, 
Health, Environment and Quality reports directly to the Director of SHEQRestoration 
Manager. This position assists in the development and review of radiological and 
environmental sampling and analysis procedures and is responsible for routine auditing of 
the programs. The Manager of Safety, Health, Environment and Quality has no 
production-related responsibilities. The Manager of Safety, Health, Environment and 
Quality also has the responsibility and authority to suspend, postpone, or modify any 
activity that is determined to be a threat to employees, public health, the environment or 
potentially a violation of state or federal regulations. 

Y.+=5.=1.;..;.6'--_Plant Supervisor 

The Plant Supervisor supervises plant operations, including the safe and efficient recovery 
and processing of uranium oxide while staying within regulatory and technical constraints. 
The Plant Supervisor is responsible for carrying out any procedures or actions implemented 
by the Restoration Manager, Manager of SHEQ, or the RSO to correct or prevent radiation 
safety hazards in the plant. The RSO and the Plant Supervisor or the RSO and Restoration 
Manager are responsible for conducting weekly inspections of all facility areas to observe 
general radiation control practices and review required changes in procedures and 
equipment. The Plant Supervisor reports directly to the Restoration Manager. 

Y.85.1.7 Radiation Safety Officer 

The RSO is responsible for the development, administration, and enforcement of all 
radiation safety programs. The RSO is authorized to conduct inspections and to 
immediately order any change necessary to preclude or eliminate radiation safety hazards 
and/or maintain regulatory compliance. The RSO is responsible for the implementation of 
all on-site environmental programs including emergency procedures. The RSO inspects 
facilities to verify compliance with all applicable requirements in the areas of radiological 
health and safety. The RSO works closely with all supervisory personnel to ensure that 
established programs are maintained. The RSO is also responsible for the collection and 
interpretation of employee exposure-related monitoring including data from radiological 
safety. The RSO makes recommendations to improvement any and all radiological safety­
related controls. The RSO has no production-related responsibilities. The RSO reports 
directly to the Director of SHEQRestoration Manager and has a secondary reporting 
requirement to the PresidentGeneral Manager of US Operations. 
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Y-85.1.8 Health Physics Technician 

The Health Physics Technician (HPT) assists the RSO with the implementation of the 
radiological and industrial safety programs. The HPT is responsible for the orderly 
collection and interpretation of all monitoring data, to include data from radiological safety 
and environmental programs. The HPT reports directly to the RSO. 

Y.MS.1.9 SHEQ Specialist 

The SHEQ Specialist assists in the development and submittal of regulatory permits and 
license applications. Provides analysis and guidance in the areas of Safety, Health, 
Environment and Quality and is responsible for assisting site management with 
coordination of the corrective and preventative action process. The SHEQ Specialist 
maintains and updates documents associated with the activities relating to the SHEQ 
system. The SHEQ Specialist reports directly to the SHEQ Manager. 

Y.115.1.10 Lab Foreman 

The Lab Foreman has direct oversight of the on-site analytical laboratory including 
implementing laboratory quality assurance procedures. The Lab Foreman is responsible 
for carrying out any procedures or actions implemented by the Restoration Manager, 
Manager of SHEQ, or the RSO to correct or prevent radiation safety hazards in the 
laboratory. The Lab Foreman reports directly to the SHEQ Manager. 

5.l-.1:25.1.11 Safety Supervisorffechnician 

The Safety Supervisor/Technician is responsible for the non-radiation-related health and 
safety programs. The Safety Supervisor/Technician is authorized to conduct inspections 
and to immediately order any change necessary to preclude or eliminate safety hazards 
and/or maintain regulatory compliance. Responsibilities include the development and 
implementation of health and safety programs in compliance with Occupational Safety and 
Health Administration (OSHA) regulations. Responsibilities of the Safety 
Supervisor/Technician include development of industrial safety and health programs and 
procedures, coordination with the RSO where industrial and radiological safety concerns 
are interrelated, safety and health training of new and existing employees, and the 
maintenance of appropriate records to document compliance with regulations. The Safety 
Supervisor/Technician may be a qualified HPT and may function in that capacity when 
needed. The Safety Supervisor/Technician reports directly to the Manager of Safety, 
Heath, Environment and Quality. 
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Y--.-HS.1.12 Qualified Designated Operator 

The qualified Designated Operator is responsible for performing daily inspection in the 
occasional absence of the RSO and the HPT. A qualified Designated Operator will meet 
the minimum qualifications and perform only those duties as outline in Section 5.6.6. 
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Figure 5.1-1: Crow Butte Resources Organizational Chart 
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Regulatory Guide 4.15, Quality Assurance for Radioloigcal Monitoring Programs 
(Normal Operations) - Effluelll Streams and the Environment, describes requirements for 
these types of quality control samples. Generally, NRC recommends that 5 to 10% of the 
analytical load at an environmental laboratory should be quality control samples. The 
contract laboratory quality assurance program is required to describe the program 
implemented to meet these requirements. Each qualified laboratory is required to have an 
acceptable QA/QC program in place. The Manager of Health Safety and Eavironmental 
AffwrsSHEO Coordinator or designee reviews the vendors QA/QC program and is 
responsible for approving the use of the vendor. Qualified laboratories are required to 
submit verification of an appropriate NRC License and certification(s) to meet NRC 
requirements. 

3.3.1 References 

Compressed Gas Association (CGA). 1993. CGA G-4.4, Industrial Practices for Gafeous 
Oxygen Transmission and Distribution Piping Systems. 

Compressed Gas Association (CGA). 2000. CGA G-4.l , Cleaning Equipment for Oxygen 
Service. 

National Fire Protection Association (NFP A). 1996. NFP A-50, Standard for Bulk Oxygen 
Systems at Consumer Sites. 
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responsibility and authority for the radiation safety and environmental compliance 
programs. The President is responsible for ensuring that the operations staff is complying 
with all applicable regulations and permit/license conditions through direct supervision of 
the General Manager of US Operations. 

5.1.3 General Manager of US Operations 

The General Manager of US Operations is responsible for managing al) US Operations. 
The General Manager of US Operations is responsible for ensuring that Crow Butte 
personnel comply with Industrial Safety, Radiation Safety, Environmental Protection 
Programs, and all relevant state and federal regulations. The General Manager of US 
Operations has the responsibility and the authority to suspend, postpone or modify, 
immediately if necessary, any activity that is determined to be a threat to employees, public 
health, the environment, or potentially a violation of state or federal regulations. The 
General Manager of US Operations reports directly to the President. 

5.1.4 Restoration Manager 

The Restoration Manager is responsible for all uranium production and restoration 
activities at the project site. The Restoration Manager is also responsible for 
implementing any industrial and radiation safety and environmental protection programs 
associated with operations and restoration. The Restoration Manager is authorized to 
immediately implement any action to correct or prevent hazards. The Restoration 
Manager has the responsibility and the authority to suspend, postpone, or modify, 
immediately if necessary, any activity that is determined to be a threat to employees, 
public health, the environment, or potentially a violation of state or federal regulations. 
The Restoration Manager cannot unilaterally override a decision for suspension, 
postponement, or modification if that decision is made by the Manager ef Safety, Health, 
E1wironmentSHEO Coordinator aad Quality, or the RSO. The Restoration Manager 
reports directly to the General Manager of US Operations. 

5.1.5 Meoeger ef Safety Health Eovireoment and QualitySHEO Coordinator 

The Manager of Safety, Health, EB¥ironment and QualitySHEO Coordinator is responsible 
for all health and safety, and environmental programs as stated in the SHEQMS Program 
and for ensuring that CBR complies with all applicable regulatory requirements. The 
·Manager of Safety, Health, Environment and QualitySHEO Coordinator reports directly to 
the_Restoration Manager. This position assists in the development and review of 
radiological and environmental sampling and analysis procedures and is responsible for 
routine auditing of the programs. The Manager ef Safety, Health, Ewt1ironmtmt and 
QualitySHEO Coordinator has no production-related responsibilities. The Manager of 
Safety, Health, Environment and QualitySHEO Coordinator also has the responsibility and 
authority to suspend, postpone, or modify any activity that is determined to be a threat to 
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employees, public health, the environment or potentially a violation of state or federal 
regulations. 

5.1.6 Plant Supervisor 

The Plant Supervisor supervises plant operations, including the safe and efficient recovery 
and processing of uranium oxide while staying within regulatory and technical constraints. 
The Plant Supervisor is responsible for carrying out any procedures or actions implemented 
by the Restoration Manager, Maflager of 8HEQSHEQ Coordinator, or the RSO to correct 
or prevent radiation safety hazards in the plant. The RSO and the Plant Supervisor or the 
RSO and Restoration Manager are responsible for conducting weekly inspections of all 
facility areas to observe general radiation control practices and review required changes in 
procedures and equipment. The Plant Supervisor reports directly to the Restoration 
Manager. 

5.1. 7 Radiation Safety Officer 

The RSO is responsible for the development, administration, and enforcement of all 
radiation safety programs. The RSO is authorized to conduct inspections and to 
immediately order any change necessary to preclude or eliminate radiation safety hazards 
and/or maintain regulatory comp1iance. The RSO is responsible for the implementation 
of all on-site environmental programs including emergency procedures. The RSO 
inspects facilities to verify compliance with all applicable requirements in the areas of 
radiological health and safety. The RSO works closely with all supervisory personnel to 
ensure that established programs are maintained. The RSO is also responsible for the 
collection and interpretation of employee exposure-related monitoring including data 
from radiological safety. The RSO makes recommendations to improvement any and all 
radiological safety-related controls. The RSO has no production-related responsibilities. 
The RSO reports directly to the Restoration Manager and has a secondary reporting 
requirement to theGeneral Manager of US Operations. 

5.1.8 Health Physics Technician 

The Health Physics Technician (HPT) assists the RSO with the implementation of the 
radiological and industrial safety programs. The HPT is responsible for the orderly 
collection and interpretation of all monitoring data, to include data from radiological 
safety and environmental programs. The HPT reports directly to the RSO. 

S.l.9 S.H"EQ SpeeiBlist 

The 8HEQ 8pecialist assists in the development aA:d sl:lbmittal of regulatory peflflits and 
Ii cease applications. Provides aealysis and goidaBee in the areas ef 8afety, Health, 
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Ewironment and Quality and is responsible for ass1stmg site management :with 
coordination of the correetive and pre·1entative aeti8B process. The SHEQ 8peeia:list 
maintains and updates doemBents associated 1+Vitft the activities relating to the SHEQ 
system. The 8I-IBQ Specialist reports directly to the SHEQ Manager. 

Y.-1@5.l.9 Lab Foreman 

The Lab Foreman has direct oversight of the on-site analytical laboratory including 
implementing laboratory quality assurance procedures. The Lab Foreman is responsible 
for carrying out any procedures or actions implemented by the Restoration Manager, 
Manager of SHEQ, or the RSO to correct or prevent radiation safety hazards in the 
laboratory. The Lab Foreman reports directly to the SHEQ ManagerCoordinator. 

M.1-15.1.10 Safety Supervisor/fechnician 

The Safety Supervisor/Iechnician is responsible for the non-radiation-related health and 
safety programs. The Safety Supervisor/Iechnician is authorized to conduct inspections 
and to immediately order any change necessary to preclude or eliminate safety hazards 
and/or maintain regulatory compliance. Responsibilities include the development and 
implementation of health and safety programs in compliance with Occupational Safety 
and Health Administration (OSHA) regulations. Responsibilities of the Safety 
Supervisor/Technician include development of industrial safety and health programs and 
procedures, coordination with the RSO where industrial and radiological safety concerns 
are interrelated, safety and health training of new and existing employees, and the 
maintenance of appropriate records to document comp]iance with regu]ations. The 
Safety Supervisor/Iechnician may be a qualified HPT and may function in that capacity 
when needed. The Safety Supervisor/Iechnician reports directly to the Restoration 
Manager of 8afety, 'Heath; En'l'iroRment and Quality. 

~5.1.11 Qualified Designated Operator 

The qualified Designated Operator is responsible for performing daily inspection in the 
occasional absence of the RSO and the HPT. A qualified Designated Operator wi11 meet 
the minimum qualifications and perform only those duties as outline in Section 5.6.6. 
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Figure 5.1-1: Crow Butte Resources Organizational Chart 

Revised: March 2015, June 2016, October 2016 
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5.4.2.2 Weekly Inspections 

• Perimeter Fence - The game-proof perimeter fence is inspected for holes that 
would allow animals to enter the pond area. 

• Inlet Pipes - The pond inlet piping is inspected to verify that it is not clogged with 
ice, dirt, etc. 

• Underdrain Measurements - The underdrains are measured, and the vertical depth 
of fluid in the standpipe is recorded. 

• Pond Sprays - When in use, the enhanced evaporation systems should be checked 
at regular intervals. 

• Pond Liner - The liner is visually inspected weekly for holes or other signs of 
distress. 

• Leak Detection System - The leak detection pipes for all ponds are measured for 
fluid in the standpipes, and the vertical depth of the fluid shall be recorded on the 
Pond Inspection Forms. 

5.4.2.3 Quarterly Inspections 

• Embankment Settlement - The tops of the embankments and downstream toe area 
are examined for settlement or depressions. 

• Embankment Slopes - Embankment slopes are examined for irregularities in 
alignment and variances from originally constructed slopes ( sloughing, toe 
movement, surface cracking, or erosion). 

• Seepage - Evidence of seepage in any areas surrounding the ponds ( especially the 
downstream toes) is investigated and documented. 

• Slope Protection - Vegetation on the outslopes of the pond is examined. Any 
evidence of rills or gullies forming is noted 

• Post-Construction Changes - Any changes to the upstream watershed areas that 
could affect runoff to the ponds is noted 

• Emergency lines are inspected to ensure that the rope has not deteriorated and the 
ropes reach to the pond water level. 

5.4.2.4 Annual Inspection 

A technical evaluation of the pond system which addresses the hydraulic and hydrologic 
capacities of the ponds and ditches and the structural stability of the embankments will be 
conducted annually. A survey of the pond embankments will be conducted annually and 
the survey results documented and incorporated into the annual inspection report. The 
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survey is reviewed for evidence of embankment settlement, irregularities in embankment 
alignment, and any changes in the originally constructed slopes. 

The technical evaluation will be the result of an annual inspection and a review of the 
weekly, monthly, and quarterly inspection reports by a professional engineer registered in 
the State of Nebraska. The pond monitor well sampling data will also be reviewed for 
signs of seepage in the embankments. 

The inspection report will present the results of the technical evaluation and the analysis 
of inspection data collected since the last report. The report will be kept on file at the site 
for review by regulatory agencies. A copy is also submitted to the USNRC within l 
month of the annual inspection. 

5.4.3 Annual ALARA Audits 

CBR will conduct annual audits of the radiation safety and ALARA programs. The 
Manager of Health, 8afety, and Eev:i.ronmental AffaitSHEO Coordinators may conduct 
these audits. Alternatively, CBR may use qualified personnel from other uranium 
recovery facilities or an outside radiation protection auditing service to conduct these 
audits. The purpose of the audits is to provide assurance that all radiation health 
protection procedures and license condition requirements are being conducted properly at 
the Crow Butte Project facility. Any outside personnel used for this purpose will be 
qualified in radiation safety procedures as well as environmental aspects of solution 
mining operations. Whether conducted internally or through the use of an audit service, 
the auditor will meet the minimum qualifications for education and experience for the 
RSO as described in Section 5.5. 

The audit of the radiation protection and ALARA program is conducted in accordance 
with the recommendations contained in USNRC Regulatory Guide 8.31 . A written report 
of the results is submitted to corporate management. The RSO may accompany the 
auditor but may not contribute to the conclusions. 

The annual ALARA audit report summarizes the following data: 

• Employee exposure records; 

• Bioassay results, 

• Inspection log entries and summary reports of mine and process inspections, 

• Documented training program activities, 

• Applicable safety meeting reports, 

• Radiological survey and sampling data, 

• Reports on any overexposure of workers, and 

• Operating procedures that were reviewed during this period. 
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The ALARA audit report specifically discusses the following: 

• Trends in personnel exposures; 

• Proper use, maintenance, and inspection of equipment used for exposure control; 
and 

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

The ALARA audit report is submitted to and reviewed by the CBR President and Mme 
Restoration Manager. Implementation of the recommendations to further reduce 
employee exposures, or improvements to the ALARA program, is discussed with the 
ALARA auditor. 

An annual audit of the Quality Assurance/Quality Control (QA/QC) program is also 
conducted. An individual qualified in analytical and monitoring techniques who does not 
have direct responsibilities in the areas being audited performs the audit. The results of 
the QA/QC audit are documented with the ALARA Audit. The RSO has the primruy 
responsibility for the implementation of the radiological QA/QC programs at the Crow 
Butte Project facilities. 

5.4.4 Records Management 

Detailed discussions of recordkeeping policies, responsibilities and procedures are 
maintained in CBR's SHEQMS Program Volume II, Management Procedures Manual. 
Key components of the recordkeeping retention policies are discussed below. 

Determination of Records to be Maintained 

Records that are maintained as part of the CBR's records retention policy are identified 
by utilizing the following sources of information: 

• Records and maintenance periods established by regulations ( e.g., l O CFR 20 and 
10 CFR40); 

• Records and maintenance periods established by license or permit requirements; 

• Records established by industry and international standards ( e.g., JS0-
14001 :2004 ); and 

• Records established by Company policies. 

Records that are deemed critical to records retention includes, but is not limited to: 

• Decision on communication of significant environmental aspects*; 

• Record of changes to documented procedures resulting from corrective action*; 

• External communication records*; 
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• SHEQMS audit records*; 

• EMS management review records*; 

• Records of calibration and maintenance of monitoring equipment*· 

• Training records*; 

• Information on applicable laws or other requirements; 

• Process monitoring information, where it has a bearing on environmental, health 
and safety aspects, impacts, or operational controls; 

• Monitoring data; 

• Change management records; 

• Nonconformance and incident reports; 

• Information on emergency response situations; and 

• Product information, including lists and composition of products (ie. MSDS's). 
* required by the ISO 14001 :2004 and OHSAS-18001 : 1999 standards 

Records are classified as permanent and non-permanent for purposes of retention 
timelines: 

• Permanent records are maintained for the life of the project, operation or facility. 
All such records must be maintained until the NRC has terminated any 
license authorizing operations. These records may be required to meet any of 
the following criteria: 

1. Records that are required to maintain and decommission a facility ( e.g., 
operating history); 

2. Information which may be of value in determination of an accident, a 
malfunction, etc., (e.g., test results); 

3. Baseline data; 
4. Personnel medical records, including health physics data; 
5. Facility design documents; 
6. Monitoring data identified in State pennits and NRC licenses. 

• Non-permanent records are those that do not meet any of the above criteria but are 
required to provide evidence that an activity was performed according to the 
requirements. Examples of these types of records are certificates, inspection 
reports, operator qualifications, purchase orders, personnel qualifications, 
inspections and test plans, audits, etc. 

CBR complies with the record retention requirements stated in 10 CFR 20 and 10 CFR 
40. For example, this would include, but not limited to, requirements specified in 10 
CFR 20.2102 (Records of radiation protection programs), 20.2103 (Records of surveys), 
20.2104 (determination of prior occupational doses), 20.2105 (Any records of planned 
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special exposures), 20 .2106 (Records of individual monitoring results), 20.2107 (Records 
of dose to individual members of the public) and 20.2108 (Records of waste disposal). In 
addition records would be retained as specified in 10 CFR 40.61 (Records) for the 
receipt, transfer, and disposal of source or byproduct material as specified in this 
regulation. Record retention timelines typically vary from 3 years folJowing the 
generation of the record or until termination of the license that authorizes the activity and 
associated record. For example, as per 10 CFR 20.2102, records of CBR,s radiation 
protection program (including provisions of the program) shall be maintained until the 
NRC terminates the site's radioactive material license requiring the record, and records of 
audits and other reviews shall be maintained for 3 years after the record is made. 

Where possible, site records are identified in the appropriate project implementing 
procedures. Retention time and personnel responsible for handling of the records are also 
identified. For instance, record retention times for radiological monitoring records 
required by the NRC License are identified in CBR's SHEQMS Program Volume IV, 
Health Physics Manual . 

All records are required to be legible and traceable to the applicable activity, product or 
service. The form ofrecords is maintained as per 10 CFR 20.2110. 

Record Storage 

Obsolete versions of some documents may be considered a record and wi11 be retained in 
the SHEQMS Program records. An example would be history copies of previous 
revisions of implementing procedures and operating manuals. 

Records are filed as to allow for prompt retrieval in accordance with the retention time 
criteria stipulated in CBR's Record Management Matrix. 

Records are stored in an environment that minimizes damage or deterioration and/or loss. 
Backup copies of critical and permanent records are maintained in a separate location. 
Backup copies may be paper or electronic versions. 

Records are retained for a minimum of three years unless otherwise specified in other 
documents or subject to longer record retention requirements specified in regulations 
such as 10 CFR 20 and 10 CFR 40. 

Review of Recordkeeping Requirements 

The format and contents of the records will be reviewed at least annually as part of the 
established review of the site programs and changes initiated will be reflected in the 
revisions to this procedure. 
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As additional EMS-related records (including new or revised regulatory requirements) 
are identified, they will be incorporated into this recordkeeping review procedure as part 
of continual improvement to this procedure. 
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5.5 HEALTH PHYSICS QUALIFICATIO S 

CBR project staff is highly experienced in the management of uranium development, 
mining, and operations. The following are the minimwn required personnel 
specifications and qualifications. 

5.5.1 Radiation Safety Officer Qualifications 

The minimum qualifications for the RSO are as fo))ows: 

• Education - A Bachelor's degree in the physica1 sciences, industrial hygiene, or 
engineering from an accredited college or university or an equivalent combination 
of training and relevant experience in UR facility radiation protection. Two years 
of relevant experience are generally considered equivalent to one year of 
academic study. 

• Health Physics Experience - At least 1 year of work experience relevant to UR 
operations in applied hea1th physics, radiation protection, industrial hygiene or 
similar work. This experience should involve actually working with radiation 
detection and measurement equipment, not strictly administrative or "desk" work. 

• Specialized Training-At least 4 weeks of specialized classroom training in 
health physics specifically applicable to uranium recovery. In addition, the RSO 
should attend refresher training on UR facility health physics every 2 years. 

• Specialized Knowledge - A thorough knowledge of the proper application and use 
of all health physics equipment used in the UR facility, the chemical and 
analytical procedures used for radiological sampling and monitoring, 
methodologies used to calculate personnel exposures to uranium and its 
daughters, and a thorough understanding of the UR process and equipment used 
in the facility and how hazards are generated and controlled during the UR 
process. 

5.5.2 Health Physics Technician Qualifications 

The HPT will have one of the foJiowing combinations of education, training, and 
expenence: 

• Education - An Associate' s degree or 2 years or more of study in the physical 
sciences, engineering, or a health-related field· 

Training - At least a total of 4 weeks of generalized training ( up to 2 weeks may 
be on-the-job training) in radiation health protection applicable to UR facilities; 
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Experience - One year of work experience using sampling and analytical 
laboratory procedures that involve health physics, industrial hygiene, or industrial 
safety measures to be applied in a UR facility; or 

• Education - A high school diploma is required 

Training - A total of at least 3 months of specialized training ( up to 1 month may 
be on-the-job training) in radiation health protection relevant to UR facilities; 

• Experience - Two years of relevant work experience in applied radiation 
protection. 
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5.6 TRAINING 

All site employees and contractor personnel at the Crow Butte Project are administered a 
training program based on the SHEQMS Program covering radiation safety, radioactive 
material handling, and radiological emergency procedures. This training program is 
administered in keeping with standard radiological protection guidelines and the guidance 
provided in USNRC Regulatory Guide 8.29, Instruction.,; Concerning Risks From 
Occupational Radiation Exposure (Revision 1, February 1996); Regulatory Guide 8.31, 
Information Relevant to Ensuring That Occupational Radiation Exposure..,; at Uraniwn 
Recovery Facilities Will Be As Low As Reasonably Achievable (Revision l, May 2002); 
and Regulatory Guide 8.13, Instruction Concerning Prerzatal Radiation Exposure 
(Revision 3, June 1999). The technical content of the training program is under the 
direction of the RSO. The RSO or a qualified designee conducts all radiation safety 
training. 

5.6.1 Training Program Content 

5.6.1.1 Visitors 

Visitors to the Crow Butte Project who have not received training are escorted by on-site 
personnel who are properly trained and familiar with the hazards of the -facility. At a 
minimum, visitors are instructed specifically on what they should do to a oid possible 
hazards in the area of the facility that they are visiting. 

5.6.1.2 Contractors 

Any contractors having work assignments at the facility are given appropriate 
radiological safety training. Contract workers who wiU be performing wmk on heavily 
contaminated equipment receive the same training normally required of Crow Butte 
workers as discussed in Section 5.6.1.3. 

5 .6.1.3 Crow Butte Resources Employees 

The CBR SHEQMS Program Volume VII, Training Manual, incorporates the following 
topics recommended in USNRC Regulatory Guide 8.31, Information Relevant to 
Ensuring That Occupational Radiation Exposures at Uranium Recovery Facilities Will 
Be As Low As Reasonably Achievable (Revision l , May 2002), USNRC's Regulatory 
Guide 8.29, Instruction Concerning Risks from Occupational Radiation Exposure 
(Revision I, February 1996), and USNRC Regulatory Guide 8.13, Instruction 
Concerning Prenatal Radiation 'Exposure (Revision 3 • .lune 1999): 

Fundamentals of Health Protection 

• The radiological and toxic hazards of exposure to uranium and its daughters. 
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• How uranium and its daughters enter the body (inhalation, ingestion, and skin 
penetration), and 

• Why exposures to uranium and its daughters should be kept as low as 
reasonably achievable (ALARA). 

Personal Hygiene at Uranium Mines 

• Wearing protective clothing; 
• Using respirators when appropriate; 
• Eating, drinking, and smoking only in designated areas; and 
• Using proper methods for decontamination. 

Facility-provided Protection 

• Cleanliness of working spaces, 
• Safety designed features for process equipment, 
• Ventilation systems and effluent controls, 
• Standard Operating Procedures, and 
• Security and access control to designated areas. 

Health Protection Measurements 

• Measurements of airborne radioactive material, 
• Bioassay to detect uranium (urinalysis and in vivo counting), 
• Surveys to detect contamination of personnel and equipment, and 
• Personnel dosimetry. 

Radiation Protection Regulations 

• Regulatory authority of USNRC, MSHA, and state; 
• Employee rights in 10 CFR Part 19; and 
• Radiation protection requirements in 10 CFR Part 20. 

Emergency Procedures 

All new workers, including supervisors, are given specialized instruction on the 
health and safety aspects of the specific jobs they will perform. This instruction is 
performed in the form of individualized on-the-job training. Retraining is 
conducted annually and documented. Every 2 months, all workers attend a 
general safety meeting. 

Consistent with USNRC Regulatory Guide 8. J 3, Instruction Concerning Prenatal 
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Radiation Exposure (Revision 3, June 1999), all female workers and those 
supervisors who will work with them will be given specific instruction about 
prenatal exposure risks to the developing embryo and fetus. 

5.6.2 Testing Requirements 

A written test with questions directly relevant to the principals of radiation safety and 
health protection in the facility covered in the training course is given to each worker. 
The instructor reviews the test results with each worker and discusses incorrect answers 
to the questions with the worker until worker understanding is achieved. Workers who 
fail the exam are retested, and test results remain on file. 

5.6.3 On-The-Job Training 

5.6.3.1 Health Physics Technician 

On-the-job training is provided to .HPTs in radiation exposure monitoring and exposure 
determination programs, instrument calibration, plant inspections, posting requirements, 
respirator programs, and health physics procedures contained in the SHEQMS Program 
Volume IV, Health Physics Manual. 

5.6.4 Refresher Training 

Following initial radiation safety training, all permanent employees and long-term 
contractors receive ongoing radiation safety training as part of the annual refresher 
training and, if determined necessary by the RSO, during monthly safety meetings. This 
ongoing training is used to discuss problems and questions that have arisen, any relevant 
information or regulations that have changed exposure trends, and other pertinent topics. 

5.6.5 Training Records 

Records of training are kept for 5 years for all employees trained as radiation workers 
(occupationally exposed employees). 

5.6.6 Qualifications and Requirements for Daily Inspections 

Cameco conducts daily walk-through inspections of all work and storage areas of the 
facility to ensure proper implementation of good radiation safety procedures, incJuding 
good housekeeping and cleanup practices that minimize unnecessary contamination. 
Normally, these inspections are conducted by the RSO or an HPT. However, on certain 
occasions, such as weekends or holidays, a qualified operator may be designated to conduct 
the daily inspection. 

Crow Butte Resources will use an alternative approach to qualify designated operators to 
conduct daily walkthrough inspections of all work and storage areas at the Crow Butte 

CBR SUA-1534 License Renewal Application 5-29 November 20141 



CROW BUTTE RESOURCES, INC. 

SUA - 1534 License Renewal Application 

Plant and satellite facilities (Appendix D). One or more qualified designated operators 
will be identified to perform daily inspections in the occasional absence of the RSO and 
HPT. 

A qualified designated operator will only perform daily inspections on weekends, holidays 
and times when both the RSO and HPT' s must both be absent (e.g. illness or offsite 
training). With the exceptions of those instances when a Federal holiday falls on a Friday 
or Monday, the Thanksgiving holiday, or a site closure due to weather or other safety or 
security related event, qualified designated operators will not conduct the inspections for 
more than two days per week. When a Federal bo)iday falls on Friday or Monday, 
qualified designated operators may perform the daily inspections for a total of three 
consecutive days. For the Thanksgiving holiday onJy, the qualified designated operator 
may perform the daily inspections for four consecutive days. When weather or other safety 
or security related event causes a site closure, a qualified designated operator, if available, 
will continue performing the daily inspections until the RSO or HPT can access the site 
after such an event. The licensee will also have the RSO or HPT available by telephone 
while a qualified designated operator is performing the daily inspections. 

Reports generated by a qualified designated operator will be reviewed by the RSO or an 
HPT as soon as practicable, but not later than the close of business the next work day 
following an absence (including site closure due to weather or other safety or security 
related event), weekend or holiday. The RSO or HPT review shall be annotated with date 
and time on the report or other document that can be inspected upon request. 

Any problems noted by the designated operator during the daily inspection will be recorded 
on an inspection form, signed and dated, and retained on file. The RSO will review the 
inspection forms and take appropriate action to correct any noted problems. 

A qualified designated operator has no authority for the development and administration 
of the radiation protection program, other than conducting daily inspections. He may not 
approve plans for new equipment, process changes, or changes in operating procedures that 
may affect the radiation protection program. He will not conduct radiation safety audits or 
make determinations about personnel dosimetry. A qualified designated operator may not 
authorize non-routine maintenance jobs involving potential for personnel radiation 
exposure or radioactive contamination for which there are no standard operating 
procedures nor an existing radiation work permit. The designated operator will not have 
the authority to release materials for unrestricted use. In the event of an emergency, the 
on-call RSO or HPT will be responsible for radiation protection decisions. 

At the Crow Butte Plant and satellite facilities, the onJy activity required to be performed 
by the RSO or HPT on a daily basis is the daily inspection. Instrument calibrations are 
performed on a weekly basis during the regular worlcweek by the RSO or HPT. For that 
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reason, it is not necessary for the designated operator to perform any other HPT function 
on weekends or holidays. 

The designated operator will observe, through visual inspection, radiation safety practices, 
housekeeping and implementation of the radiation safety program throughout the 
plant/satellite. Such duties include, but not be limited to, inspecting for compliance with 
radiation safety postings, contamination control, proper control point ingress and egress, 
control of airborne radioactivity, worker protection practices in the yellowcake drying and 
packaging area, and proper storage of byproduct material 

5.6.6.1 Minimum Qualifications for Designated Operators 

Before a designated operator may conduct such inspections, he must be qualified by 
reason of training and experience to observe proper implementation of good radiation 
safety practices. In addition to the annual radiation worker training required by 
Regulatory Guide 8.31 , Section 2.5, the operator seeking designation must not only 
complete one-time training specific to daily inspections, but also demonstrate 
proficiency. The additional training will emphasize how the inspections affect empJoyee 
safety. 

At a minimum, the operator seeking designation must have the following combination of 
education, training and experience: 

Education: a high schooJ diploma or equivaJent 

Training: New employee radiation safety training, including guidance pertinent to 
prenatal radiation exposure (Regulatory Guide 8.13) and instruction concerning 
risks from occupational radiation exposure (Regulatory Guide 8.29) and additional 
training specific to conducting daily inspections at Crow Butte JSR facilities. In 
addition, the designated operator will be required to demonstrate proficiency during 
daily inspections to the RSO. 

Experience: A minimum of three months' work experience in operations or 
maintenance at a uranium recovery facility, including procedures that invoJve 
health physics, industrial safety or industrial hygiene at a uranium recovery 
facility to demonstrate qualification is required. 

5.6.6.2 Additional Training for Designated Operators 

The additional radiation safety training afforded to operators seeking designation 
involves four hours training and a test covering the topics discussed below with an 80 
percent passing grade, but does not include the more advanced topics required for the 
facility RSO or HPT. 
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The additional training for Designated Operator includes the following topics: 

I . Employee PPE usage 
2. Personal contamination control (ingress and egress) 
3. Radiation area boundaries 
4. Signage 
5. Labeling 
6. Leaks 
7. Yellowcake spillage 
8. Ventilation 
9. General housekeeping 

10. Reporting procedures specific to type of finding (e.g., how and when to contact 
the on-call RSO or HPT) 

11. Completion and control of the daily inspection form 

5.6.6.3 Demonstration of Proficiency 

Upon completion of training and prior to designation, an operator will be required to 
demonstrate to the RSO an understanding of and proficiency in conducting the daily 
inspections. Prior to performing inspections, the operator seeking designation will 
perform a minimum of four (4) daily inspections under the supervision of the RSO or 
HPT. The supervised inspections will cover the training topics listed above and will be 
documented with signatures of the RSO and HPT and the operator seeking designation on 
the daily inspection form. An operator who fails to qualify will be re-evaluated after 
performing additional supervised inspections until proficiency is demonstrated to the 
satisfaction of the RSO. 

5.6.6.4 Documentation 

The designation process will be documented in a file which includes education, training 
results with a passing test score, and signed supervised daily inspection forms. The 
designation itself will be co-signed by the Designated Operator and the RSO when the 
RSO is satisfied that the training and supervised inspections demonstrate proficiency. 

5.6.6.5 Maintaining Designated Operator Status 

To remain qualified, the Designated Operators must complete an annual refresher training 
which addresses the same topics covered in the additional training described above. A 
test will be given with a required passing grade of 80 percent. In addition, the Designated 
Operator must complete at least two (2) supervised inspections performed semiannually 
under the direct supervision of the RSO or HPT. 
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5. 7 SECURITY 

CBR security measures for the current operation are specified in the Security Plan and 
Security Threat chapter in Volume VIII, Emergency Manual. CBR is committed to: 

• Providing employees with a safe, healthy, and secure working environment; 

• Maintaining control and security ofUSNRC licensed material; 

• Ensuring the safe and secure handling and transportation of hazardous materials; 
and 

• Managing records and documents that may contain sensitive and confidential 
information. 

The USNRC requires licensees to maintain control over licensed material (i.e., natural 
uraniwn ["source material"] and byproduct material defined in 10 CFR §40.4). 10 CFR 
20, Subpart I, Storage and Control of Licensed Material, requires the following: 

§20.1801 

§20.1802 

Security of Stored Material 

The licensee shall secure from unauthoriz.ed removal or access licensed 
materials that are stored in contro11ed or unrestricted areas. 

Control of Material not in Storage 

The licensee shall control and maintain constant surveillance of licensed 
material that is in a controlled or unrestricted area and that is not in 
storage. 

Stored material at the Crow Butte Project would include uranium packaged for shipment 
from the facility or byproduct materials awaiting disposal. Examples of material not in 
storage would include yellowcake slurry or loaded ion exchange resin removed from the 
restricted area for transfer to other areas. 

5. 7 .1 License Area and Plant Facility Security 

5. 7 .1.1 Central Processing Facility Area 

All Central Processing Facility areas where source or byproduct material is handled are 
fenced. The main access road is equipped with a locking gate. Strategically placed 
surveillance cameras monitor the access road and areas around the Central Processing 
facility. A 24-hour-per-day, 7-day-per-week staff is on duty in the Central Processing 
facility. 
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Central Plant operators perform an inspection to ensure the proper storage and security of 
licensed material at the beginning of each shift. The inspection determines whether all 
licensed material is properly stored in a restricted area or, if in controlled or unrestricted 
areas, is properly secured. In particular, operators ensme that loaded ion exchange resin, 
slurry, drummed yellowcake, and byproduct material are properly secured. If licensed 
material is found outside a restricted area, the operator will ensure that it is secured, 
locked, moved to a restricted area, or kept under constant surveillance by direct 
observation by site personnel or surveillance cameras. The results of this inspection will 
be properly documented. 

5.7. l.2 Office Building 

There is a reception area located at the main entrance into the office building. All other 
entrances are locked during off-shift hours. There are a limited number of traceable keys 
to the office, and they are given out to select employees. The main door and the door to 
the Central Plant Facility entrance are also equipped with an access keypad. 

Visitors entering the office are greeted by the receptionist and announced to the receiving 
person. All visitors are required to sign the access log and indicate the purpose of their 
visit and the employee to be visited. The person being visited is responsible to supervise 
the visitors at all times when they are on site. Visitors are only allowed at the facility 
during regular working hours unless prior approval is obtained from the Mme-Restoration 
Manager or the SHEO CoordinatorManager of Heal:th, Safety, and Eav-ironmental 
Affairs. 

5.7.2 Transportation Security 

CBR routinely receives, stores, uses, and ships hazardous materials as defined by the U.S. 
Department of Transportation (OOT). In addition to the packaging and shipping 
requirements contained in the OOT Hazardous Materials Regulations (HMR), 49 CFR 
172, Subpart I, Security P/an.<; requires that persons who offer for transportation or 
transport certain hazardous materials develop a Security Plan. Shipments may qualify for 
this DOT requirement under the following categories: 

§ 172. 800(b )( 4) A shipment of a quantity of hazardous materials in a bulk package 
having a capacity equal to or greater than 13,248 L (3,500 gallons) for liquids or 
gases or more than 13.24 cubic meters (468 cubic feet) for solids; 

§172.800(b)(5) A shipment in other than a bulk packaging of2,268 kg (5,000 
pounds) gross weight or more of one class of hazardous material for which placarding 
of a vehicle, rail car, or freight container is required for that class under the provisions 
of subpart F of this part; 
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§ 172. 800(b )(7) A quantity of hazardous material that requires placarding under the 
provisions of subpart F of this part. 

DOT requires that Security Plans assess the possible transportation security risks and 
evaluate appropriate measures to address those risks. All hazardous materials shippers 
and transporters subject to these standards must take measures to provide personnel 
security by screening applicable job applicants, prevent unauthorized access to the 
hazardous materials or vehicles being prepared for shipment, and provide for en route 
security. Companies must also train appropriate personnel in the elements of the Security 
Plan. 

Transport of licensed/hazardous material by CBR employees will generally be restricted 
to transferring contaminated equipment between company facilities. This transport 
generally occurs over short distances through remote areas. Therefore, the potential for a 
security threat during transport by CBR vehicle is minimal. The goal of the driver, cargo, 
and equipment security measures is to ensure the safety of the driver and the security and 
integrity of the cargo from the point of origin to the final destination by: 

• Clearly communicating general point-to-point security procedures and guidelines 
to all drivers and non-driving personnel; 

• Providing the means and methods of protecting the drivers, vehicles, and 
customer's cargo while on the road; and 

• Establishing consistent security guidelines and procedures that shall be observed 
by all personnel. 

For the security of all tractors and trailers, the foJJowing procedures will be utilized: 

• If material is stored in the vehicle, access must be secured at all openings with 
locks and/or tamper indicators. 

• Off-site tractors will always be secured when left unattended with windows 
closed, doors locked, the engine shut off, and no keys or spare keys in or on the 
vehicle. 

• The unit is to be kept visible by an employee at all times when left unattended 
outside a restricted area. 

The security guidelines and procedures apply to all transport assignments. All drivers 
and non-driving personnel are expected to know and adhere to these guidelines and 
procedures when performing any load-related activity. 
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5 OPERATIONS 

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

5.1 CORPORATE ORGANIZATION/ADMINISTRATIVE PROCEDURES 

CBR will maintain a performance-based approach to the management of the environment 
and employee health and safety including radiation safety. The Safety, Health, 
Environment, and Quality Management System (SHEQMS) encompasses licensing, 
compliance, environmental monitoring, industrial hygiene, and health physics programs 
under one umbrella, and i~ includes involvement for all employees from the individual 
worker to seriioi management. This SHEQMS will allow CBR to operate efficiently and 
maintain an effective environment, health, and safety program. 

Figure 5.1-1 is a partial organization chart for CBR with respect to the operation of the 
Crow Butte Uranium Project and associated operations and represents the management 
levels that play a key part in the SHEQMS Progr~. The personnel identified are 
responsible for the development, review, approval, implementation, and adherence to 
operating procedures, radiation safety programs, environmental and groundwater 
monitoring programs, as well as routine and non-routine maintenance activities. These 
individuals may also serve a functional part of the Safety and Environmental Review Panel 
(SERP) described under Section 5.3.3. 

Specific responsibilities of the organization are provided below. 

5.1.1 Board of Directors 

The CBR Board of Directors has the ultimate responsibility and authority for radiation 
safety and environmental compliance for CBR. The Board of Directors sets corporate 
policy and provides procedural guidance in these areas. The Board of Directors provides 
operational direction to the President of CBR. 

5.1.2 President 

The President is responsible for interpreting and acting upon the Board of Directors' policy 
and procedural decisions. The President directly supervises the General Manager of US 
Operations. The President is empowered by the Board of Directors to have the 
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responsibility and authority for the radiation safety and environmental compliance 
programs. The President is responsible for ensuring that the operations staff is complying 
with all applicable regulations and permit/license conditions through direct supervision of 
the General Manager of US Operations. 

5.1.3 General Manager of US Operations 

The General Manager of US Operations is responsible for managing all US Operations. 
The General Manager of US Operations is responsible for ensuring that Crow Butte 
personnel comply with Industrial Safety, Radiation Safety, Environmental Protection 
Programs, and all relevant state and federal regulations. The General Manager of US 
Operations has the responsibility and the authority to suspend, postpone or modify, 
immediately if necessary, any activity that is determined to be a threat to employees, public 
health, the environment, or potentially a violation of state or federal regulations. The 
General Manager of US Operations reports directly to the President. 

5.1.4 Restoration Manager 

The Restoration Manager is responsible for all uranium production and restoration 
activities at the project site. The Restoration Manager is also responsible for implementing 
any industrial and radiation safety and environmental protection programs associated with 
operations and restoration. The Restoration Manager is authorized to immediately 
implement any action to correct or prevent hazards. The Restoration Manager has the 
responsibility and the authority to suspend, postpone, or modify, immediately if necessary, 
any activity that is determined to be a threat to employees, public health, the environment, 
or potentially a violation of state or federal regulations. The Restoration Manager cannot 
unilaterally override a decision for suspension, postponement, or modification if that 
decision is made by the Manager of Safety, Health, Environment and Quality, or the RSO. 
The Restoration Manager reports directly to the General Manager of US Operations. 

5.1.5 Manager of Safety Health Environment and Quality 

The Manager of Safety, Health, Environment and Quality is responsible for all health and 
safety, and environmental programs as stated in the SHEQMS Program and for ensuring 
that CBR complies with all applicable regulatory requirements. The Manager of Safety, 
Health, Environment and Quality reports directly to the Restoration Manager. This 
position assists in the development and review of radiological and environmental sampling 
and analysis procedures and is responsible for routine auditing of the programs. The 
Manager of Safety, Health, Environment and Quality has no production-related 
responsibilities. The Manager of Safety, Health, Environment and Quality also has the 
responsibility and authority to suspend, postpone, or modify any activity that is determined 
to be a threat to employees, public health, the environment or potentially a violation of 
state or federal regulations. 
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5.1.6 Plant Supervisor 

The Plant Supervisor supervises plant operations, including the safe and efficient recovery 
and processing of uranium oxide while staying within regulatory and technical constraints. 
The Plant Supervisor is responsible for carrying out any procedures or actions implemented 
by the Restoration Manager, Manager of SHEQ, or the RSO to correct or prevent radiation 
safety hazards m the plant. The RSO and the Plant Supervisor or the RSO and Restoration 
Manager are responsible for conducting weekly inspections of all facility areas to observe 
general radiation control practices and review required changes in procedures and 
equipment. The Plant Supervisor reports directly to the Restoration Manager. 

5.1. 7 Radiation Safety Officer 

The RSO is responsible for the development, administration, and enforcement of all 
radiation safety programs. The RSO is authorized to conduct inspections and to 
immediately order any change necessary to preclude or eliminate radiation safety hazards 
and/or maintain regulatory compliance. The RSO is responsible for the implementation of 
all on-site environmental programs including emergency procedures. The RSO inspects 
facilities to verify compliance with all applicable requirements in the areas of radiological 
health and safety. The RSO works closely with all supervisory personnel to ensure that 
established programs are maintained. The RSO is also responsible for the collection and 
interpretation of employee exposure-related monitoring including data from radiological 
safety. The RSO makes recommendations to improvement any and all radiological safety­
related controls. The RSO has no production-related responsibilities. The RSO reports 
directly to the Restoration Manager and has a secondary reporting requirement to the 
General Manager of US Operations. 

5.1.8 Health Physics Technician 

The Health Physics Technician (HPT) assists the RSO with the implementation of the 
radiological and industrial safety programs. The HPT is responsible for the orderly 
collection and interpretation of all monitoring data, to include data from radiological safety 
and environmental programs. The HPT reports directly to the RSO. 

5.1.9 SHEQ Specialist 

The SHEQ Specialist assists in the development and submittal of regulatory permits and 
license applications. Provides analysis and guidance in the areas of Safety, Health, 
Environment and Quality and is responsible for assisting site management with 
coordination of the corrective and preventative action process. The SHEQ Specialist 
maintains and updates documents associated with the activities relating to the SHEQ 
system. The SHEQ Specialist reports directly to the SHEQ Manager. 
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5.1.10 Lab Foreman 

The Lab Foreman has direct oversight of the on-site analytical laboratory including 
implementing laboratory quality assurance procedures. The Lab Foreman is responsible 
for carrying out any procedures or actions implemented by the Restoration Manager, 
Manager of SHEQ, or the RSO to correct or prevent radiation safety hazards in the 
laboratory. The Lab Foreman reports directly to the SHEQ Manager. 

5.1.11 Safety Supervisor/Technician 

The Safety Supervisor/Technician is responsible for the non-radiation-related health and 
safety programs. The Safety Supervisor/Technician is authorized to conduct inspections 
and to immediately order any change necessary to preclude or eliminate safety hazards 
and/or maintain regulatory compliance. Responsibilities include the development and 
implementation of health and safety programs in compliance with Occupational Safety and 
Health Administration (OSHA) regulations. Responsibilities of the Safety 
Supervisor/Technician include development of industrial safety and health programs and 
procedures, coordination with the RSO where industrial and radiological safety concerns 
are interrelated, safety and health training of new and existing employees, . and the 
maintenance of appropriate records to document compliance with regulations. The Safety 
Supervisor/Technician may be a qualified HPT and may function in that capacity when 
needed. The Safety Supervisor/Technician reports directly to the Manager of Safety, 
Heath, Environment and Quality. 

5.1.12 Qualified Designated Operator 

The qualified Designated Operator is responsible for performing daily inspection in the 
occasional absence of the RSO and the HPT. A qualified Designated Operator will meet 
the minimum qualifications and perform only those duties as outline in Section 5.6.6. 
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• Elution/precipitation 

• Dewatering/drying 

The ion exchange system consists of eight up-tlow and six down-flow ion exchange 
columns. The uranium loading process is continuous but the elution process is operated 
on a batch process. The loaded up-flow columns are eluted in place; the down,..flow 
loaded resin is moved across a screen deck for washing before being eluted in a separate 
elution column. 

The up-flow injection filtration system consists ofbackwashable filters, with an option of 
installing polishing filters downstream. The down'.'"flow system utilizes screens to prevent 
resin loss, and the resin itself acts as an injection filter, with an option of installing 
polishing filters downstream. 

The up-flow lixiviant injection system consists ofthe injection surge tanks and the 
injection pumps. The tanks are fabricated out ofFRP, and the injection pumps are 
centrifugal. The down-flow injection system depends on the down-hole submersible 
pumps to push through the sealed down-flow systelll and reinject the lixiviant. There is 
an option for in-line centrifugal booster pumps as needed to maintain pressures. 

The elution/precipitation circuit consists of the barren eluant tanks and the 
acidizer/precipitator tanks. The barren eluant tanks and the precipitation tanks are 
constructed of FRP. The eluant is pumped from the barren eluant tanks to the i9n 
exchange column that is in the elution mode. After the resin is eluted, the pregnant eluant 
is transferred to the acidizer/precipitator where the uranium is precipitated. 

The ~s in the processing plant where fumes or gases are generated are discussed in 
Section 5.8. Process tanks are vented for radon, Oi and COi removal. Building 
ventilation in the process equipment area is accomplished by the use of an exhaust 
system. This exhaust system draws fresh air in from ventilators and helps sweep radon, 
which can accwnulate near the floor of the building, out to the atmosphere. 

3.2.2 Chemieal Storage Facilities 

Chemical storage facilities at the CBR FaciUty include both hamrdous and non­
hazardous material storage areas. Bulk hazardous materials, which. have the potential to 
impact radiological safety, are stored outside and segregated from areas where licensed 
materials are stored. Other non-hazardous bulk process chemicals ( e.g., sodium 
catbonate) that do not have the potential to impact radiological safety are stored in a 
designated area. · 
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3.2.2. l Process Related Chemicals 

Process-related chemicals stored in bulk at the CBR _Facility include carbon dioxide, 
hydrogen peroxide, oxygen, sodium hydroxide, hydrochloric acid, sodium carbonate, 
sodium bicarbonate, sodium chloride and sodium sulfide. Operating procedures, safety 
precautions and hazards associated with the handling and use of process-related 
chemicals are discussed in CBR's SHEQMS Volume V Industrial Safety Manual. CBR 
maintains current material safety data sheets (MSDSs) for each of the process-related 
chemicals onsite, and these sheets are available upon request. 

• · Carbon Dioxide - Carbon dioxide is stored at the CBR Facility where it is added 
to the lixiviant. Carbon dioxide serves as a pH buffer to keep oxidized uranium 
carbonate in solution. 

Carbon dioxide is a suffocating agent and may cause nausea, respiratory problems 
and asphyxia in a confined area. It is a slightly toxic, nonflammable, colorless 
and odorless gas, with a slightly pungent taste. It is soluble in water, ethanol and 
acetone. It is an acidic oxide and reacts with. water to form carbonic acid, and it 
reacts with alkalis to produce carbonates and bicarbonates. 

• Hydrogen Peroxide- Hydrogen peroxide (50% aqueous solution) is stored at the 
CBR Facility where it is added to the lixiviant It serves as an oxidant used 
during the precipitation phase of uranium and·can be used in place of oxygen. 
This phase of the process is described in Section 3.1.4.3. Hydrogen peroxide is a 
clear, colorless liquid that is soluble in water. It is a strong oxidizer capable of 
oxidizing uranium mineralization and killing some forms of well fouling bacteria 
It can be corrosive to eyes, nose, throat and lungs, may cause skin irritation, and 
may cause irreversible tissue damage to the eyes including blindness. Hydrogen 
peroxide is not a stable compoun,d; and as it decomposes, it generates oxygen and 
water, which cause an increase in the volume of product present The storage 
container is vented to allow gaseous oxygen to escape as the hydrogen peroxide 
breaks down. The chemical is not allowed to become trapped in a closed vessel, 
valve or pipe, and this is accomplished through venting. 

• Oxygen - Oxygen is also typically stored at the plant, or within wellfield areas,, 
where· it is centrally located for addition to the injection stream in each wellhouse. 
Since oxygen readily supports cl>mbustion, fire and explosion are the principal 
hazards that must be controlled. The oxygen storage facility is located a safe 
distance from the CBR plant and other chemical storage areas for isolation. The 
storage facility has been designed to meet industry standards in NFP A-50 (NFP A 
1996). Oxygen is added to the lixiviant used for extraction of uranium forming 
U03. . 

Oxygen service pipelines and components must be clean of oil and grease since 
gaseous oxygen will cause these substances to bum with explosive violence if 
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ignited. All components intended for use with the oxygen distribution system are 
properly cleaned using recommende4 methods in CGA G-4.1 (CGA 2000). The 
design and installation of oxygen distribution systems is based on CGA4A (CGA 
1993). . 

The design locations of the carbon dioxide and oxygen storage tanks are shown 
on Figure 3.1-1. · · 

• Sodium Hydroxide- Sodium hydroxide is used at the CBR Facility for pH 
adjustment during the uraniwn precipitation phase. The sodium hydroxide raises 
the pH to a level conducive for precipitating pure crystals. This phase of the 
process is described in Section 3.1.4.3. Sodium hydroxideis in thefonn of a fine 
granular, nonflammable, solid or a whitish liquid It is stable undet ordinary 
conditions of use and storage. It is very hygroscopic,. and can slowly pick up 
moisture from the air and react with carbon dioxide from air to form sodium 
carbonate. Sodium hydroxide is a strong irritant, with effects from :inhalation of 
dust or mist varying from mild irritation to serious damage of the upper 
respiratory tract, depending on the severity of exposure. Symptoms may incl~ 
sneezing, sore throat or runny nose. Severe pneuinonitis may also occur. 

• HydrochloricAcid ~ Hydrochloric acid (HCl) is used for pH adjustment during 
the uranium precipitation phase at the CBR Facility. The HCI acidifies the 
pregnant eluant in order to destroy the umnyl carbonate complex ion. HCI is 
highly corrosive, and the inhallation of vapoIS can cause coughing, choking, 
inflammation of the nose,, throat, and can cause pulmonary edema,. circulatory 
failure and death. It is very ~ardous in with regard to skin contact ( corrosive~ 
irritant· and permeator ), eye contact (irritant, corrosive) and ingestion. It is a 
colorless liquid with a pungent odor, and is infinitely soluble'. 

As part of the SHEQMS Program, a risk assessment was completed to recognize 
potential hazards and risks associated with chemical storage facilities ( and other 
processes), and to mitigate those risks to acceptable levels. The risk assessment 
process identified HCl as the most hazardous chemical with the greatest potential . 
for impacts to chemical and radiological safet;y. The HCI storage and distribution 
system at the Central Plant (Figure 3.2-1) has a maximum capacity of 
approximately 6,000 gallons. Strict unloading procedures are utilized to ensure 
that safety controls are in place during the transfer of HCl. Process safety 
controls are also in place at the Central Plant where HCI is added to the 
precipitation circuit Since precipitation is not performed at CBR satellite 
facilities, the use and storage of concentrated HCI will not be necessary in these 
areas. 
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• Sodium Carbonate - Sodium carbonate is stored at the CBR Facility and, when 
combined with CO2 to form sodium bicarbonate, keeps oxidized uranium in 
solutio~ Sodium carbonate "is used with carbon dioxide in oxidizing the uranium. 
Sodium catbonate is only slightly toxic, but can be very irritatingto the eyes and 
skin, and poses as an inhalation hazard when it is in its salt stage ( dust inhalation) 
or from small leaks in the form of a spray. Symptoms from excessive inhalation 
of dust may include coughing and difficultbreathing. Its appearanceis a white 
powder or granules, and it is stable under ordinary conditions of use and storage. 
It is hygroscopic and readily absorbs moisture from the air. Solutions are strong 
bases, 

• Sodium Bicarbonate - Sodium Bicarbonate is stored at the CBR Facility and is 
used to keep oxidized uranium in solution. Sodium Bicarbonate is also used in 
the resin regeneration process. Sodium bicarbonate can be used without carbon 
dioxide in oxidizing the uranium. CBR maintains the option of using sodium 
carbonate/carbon dioxide or sodium bicarbonate in the oxidization of uranium. 
Inhalation of dust may cause irritation to the respiratory tract, and excessive 
contact is known to cause damage to the nasal septum. Symptoms from excessive 
inhalation of dust may include coughing and difficulty in breathing. Its 
appearance is in the form of a white powder or granules, and it is stable under 
ordinary conditions of use and storage. It is hygroscopic and readily absorbs 
moisture from the air. Solutions are strong bases. 

• Sodium Chloride - Sodium chloride is stored at the CBR Facility and is used to 
regenerate/recycle the resin for further use in uranium extraction. Sodium 
chloride can be very irritating to the eyes and the skin and may cause mild 
irritation to the respiratory tract. However, it is not believed to present a 
significant hazard to health. Its appearance is in the form of crystals or white 
powder, odorless, and it is stable under ordinary conditions of storage and use. It 
is hygroscopic. 

• Sodium Sulfide - Sodium sulfide is cwrently used at the existing licensed area 
during groundwater restoration activities as a chemical reductant The use of 
sodium sulfide in groundwater restoration decreases the solubility of various 
heavy metals~ To minimize potential impacts to radiological safefy, this material 
is stored outside of process areas. 

The sodium sulfide consists of a dry, flaked product and is typically purchased on 
pallets of 55-pound bags or super sacks of 1,000 pounds. The bulk inventory is 
stored outside of process areas in a cool, dry, clean environmentto prevent 
contact with any acid, oxidizer, or other material that may react with the product. 

Both solid and liquid sodium sulfide can be hazardous and toxic. The chemical, 
which becomes alkaline when moist, is corrosive. Protective clothing and PPE 
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should be wom to prevent any eye or skin contact, inhalation or ingestion. 
Contact lenses must not be worn when handling this material. Any contact with 
water, acids, oxidizers or heat can produce hydrogen sulfide gas, which is both . 
flammable and toxic. Exposure to this gas, which, in low concentrations smells of 
rotten eggs, can result in loss of the sense of smell when present in concentrations 
greater than 100 ppm. At higher concenbations, hydrogen sulfide can cause · 
. paralysis and death. Fine s9dium sulfide dust/air mixtures can also be explosive 
in confined spaces. · 

If the correct operating procedures are followed, the risk of generating hydrogen 
sulfide gas while mixing this reagent is extremely low. The saturation tank at 
CBR is. vented outside the building as a precaution. During nonnal operating 
activities, Safety, Health, Environment and Quality (SHEQ) personnel may 
monitor chemical makeup activities with a Portable I-hS monitor; if requited. 
Whenever possible, the chemical is mixed during the day shift, Monday through 
Friday. 

None of the hazardous chemicals used at the Crow Bu~ Project are covered under the 
USEPA's Risk ManagementProgram (RMP) regulations. The RMP regwations require 
certain actions by covered facilities to prevent accidental releases of hazardous chemicals 
and minimize potential impacts to the public and e11vironmelit. These actions include 
measures such as accidental release modeling, documentation of safety infonnation, 
hazard reviews, operating procedures, safety training, and emergency response 
preparedness. · 

3.2.2.2 Non.-Process Related Chemicals 

Non-process related chemicals that are stored at the CBR Facility include petroleum 
(gasoline, diesel) and propane. Due to the flammable and/or combustible properties of 
these materials, all bulk quantities are stored outside of process areas at the satellite plant. 
All gasoline and diesel storage tanks are located above ground and within secondaiy 
containment sn:uctures to meet USEP A requirements. 

3.3 INSTRUMENTATION AND CONTROL 

The basic control system at the Crow Butte site is built around an Allen-Bradley SCADA 
(Sequential Control and Data Acquisition) System. This system allows for extensive 
monitoring of all wellfield and recovety plant operations. The system is monitored 
.twenty four hours per day, seven days per week by control room operators. The 
operators rely on visual and audible alarms· from a variety· of systems to control mine 
operations. E~mples include but are·not limited to power failures, pressure 
exceedances, flow disruptions and the presence ofliquids in the well houses. 
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The Allen-Bradley system consists of a series of menus which allows the p1ant operator 
to monitor and control a variety of systems and parameters. · 1n addition, each wellfield. 
house contains its own processor, which allows it to operate independent of the main 
computer. All critical equipment is equipped with uninterrupted power supply systems 
with a 30-minute supply in the event of a power.failure. 

Through this system, not only can the plant operators monitor and control every aspect of· 
the operation on a real time basis, but management can review historical data to deve1op 
trend analysis for production operations. This not only ensures an efficient operation, but 
allows Crow Butte personnel to anticipate problem meas, and to remain m compliance 
with appropriate regulatory requirements. 

Wellfield instrumentation is provided to measure total production and mjection flow .. In 
addition, instrumentation is provided to indicate the pressure that is being applied to the 
injection wells. Wellfield houses are equipped with wet alarms to detect thei>resenceuf-· 
liquids in the wellfield house sumps. The deep injection well is also equipped with a 
variety of sensors to monitor its status. · 

Instrumentation is provided to monitor the total fl.ow into the plant; the total injection 
flow leaving the plant, and the total waste flow leaving the plant Instrumentation is 
provided on the plant injection manifold to record an alarm in the event ofaily pressure 
loss. thatmigbt indicate a leak or rupture in the injection system. The mjection pumps are 
equipped with pressure reducing valves so that they are incapable of producing pressuies 
high enough to exceed the design pressure of the injection lines or the maximum pressme 
to be applied to the injection wells. During power failures, overpressuring of wells is not 
possible as all pump systems are shut down. 

In the process areas, tank levels are measured in chemical storage tanks as well as process 
tanks. A number of different monitors are in place for the dryer system> and drum 
logging is automated. 

Handheld radiation detection instruments and portable samplers are used to monitor 
radiological conditions at the CBR facility. Specifications forthis equipment are 
included in CBR's SHEQMS Program Volume JV. Health Physics Manual. and are 
discussed in further detail in Section 5. The locatipn of monitoring points, monitoring 
procedures, and monitoring frequencies for in-p1ant radiation safety is also discussed in 
Section 5. 

The types of health physics instrumentation that are used at the existing CBR facility 
include the following: 

Air Sampling Equipment 

• Eberline RAS-1 or Aircon 2 samplers (0-100 liters per minute Qpm) or equivalent 

CBR SUA-1534 License Renewal Application 3-38 Novembe£2017 



L 

- - -------:- ~ :.-

. CROW BUTTE RESOURCES, INC .. ·. 

SUA-1534 License Renewal Application 

Calibrated semiannually or after repair-on site with a primary standard instrument 
or a properly calibrated secondary standard instrument 

• BDX II or SKC lapel samplers (0-5 1pm) or equivalent 

Calibrated daily before each use-on site with a primary standard instrument or a 
properly calibrated secondary standard instrument 

External Radiation Equipment . 
' • Ludlum Model 19 Gamma Meter (µR/hr) or equivalent 

• Ludlum Model 3 Gamma Meter withLudlum Model 44-38 G-M detector (mRJln:) 
or equivalent 

• Ludlum Model 2221 Ratemeter/Scaler with a Ludlum Model 44. 10 NaI detector 
( counts per minute [cpm ]) or equivalent 

Calibrated annually or after repair-manufacturer or qualified accredited vendor 

Surface Contamination Equipment 

• Ludlum Model 2241 scaler or a Ludlum Model 12 Ratemeter with a Model 43-65 
or Model 43-5 alpha scintillation probe or equivalent (Total Alpha) 

• Ludlum Model 177 Ratemeter with a Ludlum Model 43-5 alpha scintillation 
probe or equivalent (Personnel Contamination) 

• Ludlum Model 2000 Scaler or Model 2200 ScaJer with an Eberline SAC-R5 ot 
Ludlum Model 43-10 alpha scintillation sample counter or equivalent (Removable 
Alpha, Radon Daughters, Airborne Radioactivity) 

Instruments are calibrated ·annually or at a frequency recommended by the manufacturer, 
whichever is more frequent. ·Repairs are by the manufuctmer or by a qualified accredited 
vendor, and the instrument is calibrated following such repair. The calibration vendor 
provides the as-found calibration condition of each instrument. If greater than 10% of the 
instruments are out of calibration when received by the calibration vendor, consideration 
is given to increasing the calibration frequency. 

The manufacturer or a qualified accredited vendor calibrates portable smvey instruments, 
counter/scalers, mass flow me~rs and/or dry cell calibrators, and calibration sources. 
Calibration is performed as recommended in ANSI N323 and ANSI N323A. The ANSI 
standard requires that radiation· detection instruments are performance tested on an annual 
basis to verify that they continue to meet operational and design requirements. 
Instruments must be tested for range, sensitivity, linearity, detection limit, and response 
to overload. The specific calibration requirements for various types of instruments are 
discussed in CBR's SHEQMS Program Volume IV, Heal.th Physics Mamml. 
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Regulatory Guide 8.30 specifies requirements for routine maintenance and calibration of 
radiological survey instruments. Regulatory Guide 8.30 references the standards 
contained in ANSI N323-1978, Radiation Protection Instrumentation ·Test and 
Calibration. ANSI is in the process of a major revision of this Standard that will result in 
three separate Standards that apply to radiological instrumentation. The first revision, 
ANS1-N323A-1997, Radiation Protection1nstrumentation Test and Calibration, 
Portable Survey Instruments, was incorporated in this Chapter. When conflicts arise 
between NRC Regulatory Guide 8.30 and the ANSI Standard, the Regulatory Guide 
recommendations are followed. 

Calibration vendors provide a certificate of calibration for all instruments. These 
calibration certificates are m~ntained by the RSO on file for that instrument Records of · 
repair completed by the calibration vendor are also maintained in the instrument file. 

Documentation of calibration of air samplers perfoJllled on site are be maiiltained. This 
documentation is maintained by the RSO in the sampler file. 

Record of instrument checks, including the daily checks and initial checks, will be 
maintained in a format determined by the RSO. These records will be readily available 
and provided in a format that will allow the RSO to review the records for the types of 
potential problems ( e.g., background drift in a continuous direction. battery check that 
does not respond, ratemeter that does not zero and alpha background rates greater than 
0.5 cpm). 

All records of instrument calibration and checks will be retained until NRC License 
tennination. The RSO will be responsible for record retention. 

Details as to calibration, functional tests, procedures and recordkeeping/rerention are 
discussed in CBR's SHEQMS Program Volume IV, Health Physics Manual 

. Contract Laboratory Quality Control 

CBR,s radiological quality assurance program is discussed in Section 2.9 of the 
SHEQMS Program Volume IV. Health Physics Manual. Qualjty control efforts are 
implemented to ensure that radiological data provided by contract laboratories are 
accurate and reliable .. CBR conducts periodic audits of its QA/QC program as it relates 
to the health physics program; these audits are reviewed by facility and corporate 
management. 

One purpose of the quality control program is to detennine the precision and accuracy of 
the monitoring processes. Quality control sampling includes replicate samples to · 
detemrine precision, spiked samples with a known concentration to determine accuracy, 
and blank samples to detect and measure contamination of analytical samples~ NRC 
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Regulatory Guide 4.15, Quality Avsurance for Radioloigcal Monitoring Programs 
(Normal Operations) - Effluent Streams and the Environment, describes requirements for 
these types of quality control samples. Generally, NRC recommends that 5 to 10% of the 
analytical load at an environmental laboratory should be quality control samples. The 
contract laboratory quality assurance program is-required to describe the program 
implemented to meet these requirements. Each qualified laboratory is required to have an 
acceptable QA/QC program in place. The SHEQ Coordinator or designee reviews the 
vendors QA/QC program and is responsible for approving the use of the vendor: 
Qualified laboratories are required to submit verification of an appropri~t.e NRC License 
and certification(s) to meet NRC requirements. · 

3.3.1 References 

Compressed Gas Association(CGA). 1993. CGA G-4.4,Industrial Practices for.Gaseous 
Oxygen Transmission and Distribution Piping Systems. 

Compressed Gas Association (CGA). 2000. CGA G-4.l, Cleaning Equipment for Oxygen 
Service. · 

National Fire Protection Association (NFP A). 1996. NFPA-50, Standard/or Bulk Oxygen 
Systems at Consumer Sites. 

CBRSUA-1534 License Renewal Application 3-41 Novembi:irM17 



., __ :, ,1,.·- .;,-:°' .·_:\ : .. ~<-:' . -. ,._.·;:,_,. .. ·.·. ,, · ... 
• • • .- • ~ ~ > • •• • ~-

·. CROW BUTTE RESOURCES, INC •. · .. - .' ' . .. . ., . . . . . . 

SUA-1534.License Renewal Applkation 

responsibility and authority for the radiation safety and environmental CQmpliance 
programs. The President is responsible for ensuring that the operations staff is complyi»g 
with all applicable r~gulations and pennit/license conditions through·direct supervision of 
the General Manager of US Operations. · 

S.1.3 General Manager ofUS Operations 

The General Manager of US Ope,ations is respo11$1l>1e for managing aH US Operations. 
The General Manager of US Operations is responsible for ensuring that Crow Butte 
personnel compiy with Industrial Saf~ty •. Radiation Safety, Environmental Protection 
Programs, and· all relevant. state and· federal :regulations. The General Manager. of US 
Operations has· the resl)Onsibility and the authorify to· suspend, postpone or modify, 
itnm~ly if necessary, any activity ihat is determined to be a threat to employees!> public 
health~ the environment, or potentially a violatio:p of state or fe<Jeral :regulations. The 
General ManagerofUS Operations reports directly to the President. · 

5 .. 1 .. 4 Restoration Manager 

The Restoration Manager is responsible for all uranium production and restoration 
activiti~ at the project·site~ The Restoration.Manager is also responsible for 
implementing any industrial and radiation safety and environmental protection programs 
associated with operations and restoration. The Restoration Manager is authorized to 
i.mmecliately implement any action to :correct or~prevent hautds: The Restoration 
Manager has the responsibility and tbe authorityto suspend, postpone, or modify~ 
immediately if necessaryi, any activity that is detennined to be a threat to employee~ 
public health, the environment, orpo1tentially a violation of state or federal regulations. 
The Restoration Manager cannot unilaterally override a decision for suspension, 
postponemen~ or modification if that decision is made by the SHEQ Coonlfuator, oi-the 
RSO. The Restoration Manager reports directly to the General Manager ofUS 
Operations. 

5.1.S SHEQ Coordinator 

The SHEQ Coordinator is responsible for alt' health and safety, and environmental 
programs as stated in the $HEQMS Program and for ensuring that CBR complies with all 
applicable regula,tory requirements. The SHEQ Coordinator reports directly to the 
RestorationManager. This position assists in the development and review of radiological 
and environmental sampling and analysis procedures and is resPonsible for routine auditing 
ofthe programs. The SHEQ Coo.rdinator has no production-related re,spoDSil>ilitielt The 
SBEQ Coordinator also has the responsibility and authority to suspen~ po$tp<>ne,, or 
modify any activity that is determined to be a threat to einploye~ public heal" the 
environment or potentially a violation of state or federal regulations. · 
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S.l.6 Plant Supervisor 

The Plant Supervisor supervises plant operations, including the safe and efficient recovery . 
and processing of uranium oxide while staying within regulatory and technical constraints. 
The Plant Supervisot isre~ponsibJe !or carrying out any prQC¢dures ot actions implemented 
by the Restoration Manager~ SBEQ Coordinator~ or the RSO to correct or pre.vent radiation 
safety haiards in the plant. The·RSO and the Plant Super\ii$0r or the .RSO and Restoration. 
Manager. ate responsible (or conducting weekly inspections of all facility. areas to ·observe 
general radiation control practices and review required changes in procedures and 

· equipment. The Plant Supervisor reports directly to the Restoration Manager. 

s.t.7 Radjation Safety Officer 

The RSO is responsible for the development, administiatio~ an.d·ettfo~ent of all . 
radiation safety programs. The RSO is authomed to conduct inspections and to 
immediately order any change necessary to preclude. or eliminate radiation safety haz.atds 
and/or main,Wn regulatory compliance. The RSO is RS})Onsible for the jmplementation 
of all on~site environmental programs including emergency procedures. The RSO 
inspects facilities to verify complian~ with ldl applicable requirements in the ate~ of 
radiological health and safety. The RSO wodcs.close.ly with allsµpervisQrypersoDJiel to 
ensure that established programs are maintained Tht>RSO is.also responsible for the . 
collection and interpretation. ofemployee exposUie."related monitoring including data 
from radiological safety. The RSO makes recommendations to improvemeni·any and all 
radiological safety .. related controls. The RSO ba.s no produenon-related teSpOfiSibilities.. 
The RSO reports directly to the Restoration Manager and has a secondmy teporting 
requirement to theGeneral Manager of US Operations: 

S.L8 Health Physics Technician · 

The Health Physics Technician (HPT) assists the RSO with the implementation of the 
radiological and industrial safety programs. The HPT is respot1$1o1e for the orderly 
collection and interpretation of all monitoring~ to include data from radiological 
safety and environmental programs. The iIPT reports directly tQ the RSO_ . 

S.1 .. 9 Lab Foreman 

The Lab Foreman has direct oversight of the . on.site analytical laboratory including 
implementing laboratory quality assurance pmcedures. The Lab Foreman is responstl>le 
for carrying out any procedures· or actions implemented by the Restoration Manager, 
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Manager of SHEQ, or the RSO. to· correct or prevent radiation safety hazards 1n the 
labo;ratoiy. The Lab Foreman reports directly to the SHEQ Coordinator.· 

SJ.to Safety SupervisQr/f~nieian 

The Safety Supe.rvisor/fecbniciao is respansible for the non-nuliation,.related health and 
safety programs. The Safety Supemsor/Technician is authori%ed to conduct inspections 
and to immediately order any change necessary to ~lude or eliminate safety hazards 
and/or m,aintaiti r¢gu),atory compliance. Responsibiiities include the deveiopmentand 
implementation of health and safety·programs in eoinpliance with Occupational Sa.fety 
and H•lth Adfuinistratfon (OSHA) 'regulations. Responsjbilities ofthe Safety 
Supentisorllecbnician include development of industrial safety and health programs and 
procedures, coordination with'the RSO where industrial and radiological sad'ety concerns 
are interrelated, safety and health trail!ling of new and existing employees,. and the 
maintellllD.ce of appropriate records. to document compliance with regulations. The 
Safety SupetviSQr/fec.lridcian may ~ a qualified HPT and ma.y function :m that capacity 
when needed. The Safety Supervisorff echnician reports directly to the Resmration 
Manager~ 

S .. 1.11 Qualified Designated·()perator 

The qualified Designated Operator is responsible for perfonning daily bispection in the 
occasional absence of the RSO and the HPT. A quaililied Designated ()petator will meet 
th . . ualifi· · . · d. ~rlil n1 th · duti:· · I. - · a.-...: S 6 6 e m1mm:um. q . . canons an . l""":.,orm o y · ose . es as out :me in ~u.on .•. , • 
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Figure 5.t .. t: Crow Butte Resourees Organ~tional Chart 

Revised: March 2015. June 2016, October 2016 

CBR SUA-1534.License Renewal Applii;a.tiQll 5-5 N~2017 



Figure S.1-b Crow Butte Resources Organizational Chart 
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5.4.2.2 Weekly Inspections 

• Perimeter Fence - The game-proof perimeter fence is inspected for holes that 
would allow animals to enter the pond area. 

• Inlet Pipes - The pond inlet piping is inspected to verify that it is not clogged with 
ice, dirt, etc. 

• Underdrain Measurements - The underdrains are measured, and the vertical depth 
of fluid in the standpipe is recorded. 

• Pond Sprays - When in use, the enhanced evaporation systems should be checked 
at regular intervals. 

• Pond Liner - The liner is visually inspected weekly for holes or other signs of 
distress. 

• Leak Detection System - The leak detection pipes for aJl ponds are measured for 
fluid in the standpipes, and the vertical depth of the fluid shall be recorded on the 
Pond Inspection Forms. 

5.4.2.3 Quarterly Inspections 

• Embankment Settlement - The tops of the embankments and downstream toe area 
are examined for settlement or depressions. 

• Embankment Slopes - Embankment slopes are examined for irregularities in 
alignment and variances from originai.lly constructed slopes ( sloughing, toe 
movement, surface cracking, or erosion). 

• Seepage - Evidence of seepage in any areas surrounding the ponds ( especially the 
downstream toes) is :investigated and documented. 

• Slope Protection - Vegetation on the omslopes of the pond is examined. Any 
evidence of rills or gullies forming is noted. 

• Post-Construction Changes - Any changes to the Upstream watershed areas that 
could affect runoff to the ponds is noted 

• Emergency lines are inspected to ensure that the rope has not deteriorated and the 
ropes reach to the pond water level. 

5.4.2.4 Annual Inspection 

A technical evaluation of the pond system which addresses the hydraulic and hydrologic 
capacities of the ponds and ditches and the structwal stability of the embankments will be 
conducted annually. A survey of the pond embmnkments wiJl be conducted annually and 
the survey results documented and incorporated into the annual inspection report. The 
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survey is reviewed for evidence of embankment settlement, irregularities in embankment 
alignment, and any changes in the originally constructed slopes. 

The technical evaluation will be the result of an annual inspection and a review of the 
weekly, monthly, and quarterly inspection reports by a professional engineer registered in 
the State ofNebraska. The pond monitor well sampling data will also be reviewed for 
signs of seepage in the embankments. 

The inspection report will present the results of the technical evaluation and the analysis 
of inspection data collected since the last report. The report will be kept on file at the site 
for review by regulatory agencies. A copy is also submitted to the USNRC within 1 
month of the annual inspection. 

5.4.3 Annual ALARA Audits 

CBR will conduct annual audits of the radiation safety and ALARA programs. The 
SHEQ Coordinator may co.nduct these audits. Alternatively, CBR may use qualified 
personnel from other uranium recovery facilities or an outside radiation protection 
auditing service to conduct these audits. The purpose of the audits is to provide 
assurance that all radiation health protection procedures and license condition 
requirements are being conducted properly at the Crow Butte Project faci1ity. Any 
outside personnel used for this purpose will be qualified in radiation safety procedures as 
well as environmental aspects of solution mining operations. Whether conducted 
internally or through the use of an audit service, the auditor will meet the minimum 
qualifications for education and experience for the RSO as described in Section 5.5. 

The audit of the radiation protection and ALARA program is conducted in accordance 
with the recommendations contained in USNRC Regulatory Guide 8.31. A written report 
of the results is submitted to corporate management The RSO may accompany the 
auditor but may not contribute to the conclusions. 

The annual ALARA audit report summarizes the following data: 

• Employee exposure records; 

• Bioassay results, 

• Inspection log entries and summary reports of mine and process inspections. 

• Documented training program activities, 

• Applicable safety meeting reports, 

• Radiological survey and sampling data, 

• Reports on any overexposure of workers, and 

• Operating procedures that were reviewed during this period. 
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The Al.ARA audit report specifically discusses the following: 

• Trends in personnel exposures; 

• Proper use, maintenance, and inspection of equipment used for exposure control; 
and 

• Recommendations on ways to further reduce personnel exposures fiom uranium. 
and its daughters. 

The ALARA audit report is submitted to and reviewe<l by the CBR President and 
Restoration Manager. Implemen1ation or the recommendations to further reduce 
employee exposures, or improvements to the ALARA program, is discussed with the 
Al.ARA auditor. 

An annual audit of the Quality Assurance/Quality Control (QA/QC) program is also 
conducted. An individual qualified in analytical and monitoringtechniques who does not 
have direct responsibilities in tlie areas being audited performs the audit. The results of 
the QA/QC audit are documented with the Al.ARA Audit. · The RSO has the primary 
responsibility for the implementation of the radiological QA/()!::. programs at the Crow· 
Butte Project facilities. 

S.4.4 Records Management 

Detailed discussions of recordkeeping poltcies, responsibilities and procedures are 
maintained in CBR's SHEQMS Program Volume II, Management Procedures Manual 
Key components of the recordkeeping retention policies are disc:ussed below. 

Determination of Records to be Maintained 

Records that are maintained as part of the CBR's records retention policy are identified 
by utilizing the following sources of :information: 

• Records and maintenance periods established by regulations (e.g., 10 CFR20 and 
10CFR40); 

• Records and maintenance periods established by license or permit requirements; 

• Records established by industry and international standards (e.g., IS0-
14001 :2004); and 

• Records established by Company policies. 

Records that are deemed critical to records retention includes, but is not limited to: 

• Decision on communication of significant environmental aspects*; 

• Record of changes to documented procedures resulting from corrective action*; 

• External communication records*; 
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• SHEQMS audit records*; 

•. EMS management review records*; 

• Records of calibration and maintenance of monitoring equipment*; 

• Training records*; 

• Information on applicable laws or other requirements; 

• Process monitoring information, where it has a bearing on environmental, health 
and safety aspects, impacts, or operational controls; 

• Monitoring data; 

• Change management records; 

• Nonconformance and incident reports; 

• Information on emergency response situations; and 

• Product information, including lists and composition of products (i.e~ MSDS's). 
* required by the ISO 14001 :2004 and OHSAS-18001 :1999 standards 

Records are classified as permanent and non'."pennanent for purposes of retention 
time]ines: 

• Permanent records are maintained for the life of the project, operation or facility. 
AU such records must be maintained until the NRC has terminated any 
license authorizing operations. These records may be required to meet any of 
the following criteria: 

1. Records that are required to maintain and decommission a filcility (e.g:., 
operating history); 

2. Information which.may be of value in determination of an accident, a 
malfunction, etc., (e.g., test results); 

3. Baseline data; 
4. Personnel medical records, including health physics data; 
5. Facility design documents; 
6. Monitoring data identified in State permits and NRC licenses. 

• Non-permanent records are those that do not meet any of the above criteria but are 
required to provide evidence that an activity was performed according to the 
requirements. Examples of these types of records are certificates, inspection 
reports, operator qualifications, purchase orders, personnel qualifications, 
inspections and test plans, audits, etc. 

CBR complies with the record retention requirements stated in 10 CFR 20 and 10 CFR 
40. For example, this would include, but not limited to, requirements specified in 10 
CFR 202102 (Records of radiation protection programs), 20.2103 (Records of surveys), 
20.2104 (determination of prior occupational doses), 20.2105 (Any records of planned 
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special exposures), 20.2106 (Records of individual monitoring results), 20.2\07 (Records 
of dose to individual members of the public) and 20.2108 (Records of waste disposal). In 
addition records would be retained as specified in IO CFR 40.61 (Records) for the 
receipt, transfer, and disposal of source or byproduct material as specified in this 
regu]ation. Record retention timelines typically vmy :from 3 years following the 
generation of the record or until termination of the license that authorizes the activity and 
associated record. For example, as per 10 CFR 20.2102, records of CBR~s radiation . 
protection program (including provisions of the program) shall be maintained until the 
NRC terminates the site's radioactive material license requiring the reco~ and records of 
audits and other reviews shall be maintained for 3 years after the record is made. 

Where possible, site records are identified in the appropriate project implementing · 
procedures. Retention time and personnel responsible for handling of the records are also 
identified. For instance, record retention times for radiological monitoring records 
required by the NRC License are identified in CBR's SHEQMS Program Volume lV,. 
Health Physics Manual. 

All records are required to be legible and traceable to the applicable activity,. product or 
service. The form of records is maintained as per,10 CFR20.2I IO. 

Record Storage 

Obsolete versions of some documents may be considered a record and will be retained in 
the SHEQMS Program records. An example would be history copies of previous 
revisions of implementing procedures and operating manuals . 

. Records are filed as to allow for prompt retrieval in accordance with the retention time. 
criteria stipulated in CBR's Record Management Matrix. 

Records are stored in an environment that minimizes damage or deterioration and/or loss. 
Backup copies of critical and permanent records are maintained in a separate location. 
Backup copies may be paper or electronic versions. 

Records are retained for a minimum of three years unless otherwise specified in other 
documents or subject to longer record retention requirements specified in regulations 
such as l O CFR 20 and l O CFR 40. 

Review ofRecordkeeping Requirements 

The format and contents of the records will be reviewed at least annually as part of the 
established review of the site programs and changes initiated will be reflected in the 
revisions to this procedure. 
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As additional EMS-related records (including new or revised regulatory requirements) 
are identified, they will be incorporated into this recordkeeping review procedure_ as part 
of continual improvement to this procedure. 
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5.5 HEAL fl PHYSICS QUALD'ICATIONS 

CBR project staff is highly experienced in the management of uranium development 
mining, and operations. The following are the minimum required· personnel 
specifications and qualifications. 

5.5.1 Radiation Safety Officer Qualifications 

The minimum qualifications for the RSO are as follows: 

• Education - A Bachelor's degree in the physical sciences; industrial hygiene, or 
engineering from an accredited college or university or an equivalent combination 
of training· and relevant experience in UR facility radiation protection. Two years 
of relevant experience are generally considered equivalent to one year of 
academic study. 

• Health Physics Experience - At least 1 year of work experience relevant to UR 
operations in applied health physics, radiation protection, industrial hygiene or 
similar work. This experience should involve actually working with radiation 
detection and measurement equipment, not strictly administrative or "desk" work. 

• Specialized Training- At least 4 weeks of specialized classroom training in 
health physics specifically applicable to uranium recovery. In addition, the RSO 
should attend refresher training on UR facility health physics every 2 years. 

• Specialized Knowledge - A thorough knowledge of the proper application and use 
of all health physics equipment used in the UR facility, the chemical and 
analytical procedures used for radiological sampling and monitoring, 
methodologies used to calculate personnel exposures to uranium and its 
daughters, and a thorough understanding of the UR process and equipment used 
in the facility and how hazards are generated and controlled during the UR 
process. 

5.5.2 Health Physics Technician Qualifications. 

The HPT will have one of the foliowing combinations of education, training, and 
expenence: 

• Education - An Associate's degree or 2 years or more of study in the physical 
sciences, engineering, or a health-related field; 

Training - At least a total of 4 weeks of generalized training (up to 2 weeks may 
be on-the-job training) in radiation health protection applicable to UR facilities; 
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Experience - One year of work experience using sampling and ana1ytical 
laboratory procedures that involve health physics, industrial hygiene, or industrial . 
safety measures to be applied in a UR facility; or 

• Education - A higbschool diploma is required. 

Training- A total of at least 3 months of specialized training ( up to 1 month may 
be on-the-job training) in radiation health protection relevant to UR facilities; 

• Experience - Two years of relevant work experience in applied radiation 
protection. 
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5.6 TRAINING 

All site employees and contractor personnel at the Crow Butte Project are administered a 
training program based on the SHEQMS Program covering radiation safety, radioactive 
material handling, and radiological emergency pr~s. This training program is 
administered in keeping with standard i:adiological protection guidelines and the guidance 
provided in USNRC Regulatory Guide 8.29, Instructions Concerning Risks From 
Occupationa/Radiation Exposure (Revision 1, February I996);RegulatoryGuide 8.31, 
Information Relevant to Ensuring That Occupational Radiation Exposures at Uraniwn 
Recovery Facilities Will Be As low As Reasonably Achievable (Revision 1~ May 2002); 
and Regulatory Guide 8.13, Instrilction Concerning Prenatal Radiation Exposure 
(Revision 3, June 1999). The technical content of the training program is under the 
direction of the RSO. The RSO or a qualified designee conducts all radiation safety 
training. 

5.6.l Training Program Content 

5.6.1.1 Visitors 

Visitors to the Crow Butte Project who have not received training are. escorted by on-site 
personnel who are properly trained and familiar with the hazards of the facility. At a. 
minimum, visitors are instructed specifically on what they should do to avoid possible 
rumirds in the area of the facility that they are visiting. · 

5.6.1.2 Contractors 

Any contractors having work assignments at the facility are given appropriate 
radiological safety training. Contract workers who will be performing wmk on heavily 
contaminated equipment receive the same training normally required of crow Butte 
workers as discussed in Section 5.6.1.3. 

5.6.I .3 Crow Butte Resources Employees 

The CBR SHEQMS Program Volume VII, Training Manual, incorporates the following 
topics recommended in USNRC Regulatory Guide 8.31, Information Relevant to 
Ensuring That Occupational Radiation Exposure., at Uranium Recovery Facilities Will 
Be As Low As Reasonably Achievable (Revision 1, May 2002), USNRC's Regulatory 
Guide 8.29, Instruction Concerning Risks from Occupational Radiation "Exposure 
(Revision 1, February 1996), andUSNRC Regulatory Guide 8.13,Instmction 
Concerning Prenatal Radiation Exposure (Revi.Yion 3, June 1999):. 

Fundamentals of Health Protection 

• The radiological and toxic hazards of exposure to uranium and its daughter.;. 
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• Row uranium and its daughters enter the body (inhalation, ingestion, and skin 
penetratiQn), and · 

• Why exposures to uranium and its daughters should be kept as Jow as 
reasonably achievable (ALARA). 

Personal Hygiene at Uranium Mines 

• Wearing protective clothing; 
• Using respirators when.appropriate; 
• Eating, drinking, and smoking only in designated areas; and 
• Using proper methods for decontamination. 

Facility-provided Protection 

• Cleanliness of working spaces, 
• Safety designed features for process equipment, 
• Ventilation systems and effluent controls, 
• Standard Operating Procedures, and 
• Security and access control to designated areas: 

Health Protection Measurements 

• Measurements of airborne radioactive material, 
• Bioassay to detect uranium (urinalysis and in vivo counting}. 
• Surveys to detect contamination of personnel and equipment, and 
• Personnel dosimetry. 

Radiation Protection Regulations 

• Regulatory authority of USNRC, MSHA, and state; 
• Employee rights in IO CFR Part 19; and 
• Radiation protection requirements in 10 CFR Part 20. 

:EntergencyProcedures 

All new workers; including supervisors, are given specialized instruction on the 
health and safety aspects of the specific jobs they will perfonn.. This instruction is 
performed in the form of individualized on-therjob training. Retraining is 
conducted annually and documented Every 2 months, all workers attend a 
general safety meeting; 

Consistent with USNRC Regulatory Guide 8.13, Instruction Concerning Prenatal 
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I?adiation Exposure (Revision 3, June 1999), all female workers and those 
supervisors who will work with them wi11 be given specific instruction about 
prenatal exposure risks to the developing embryo and fetus. 

5.6.2 Testing Requirements 

A written test with questions directly relevant to the principals of radiation safety and 
health protection in the facility covered in the training.course is given to each worker. 
The instructor reviews the test results with each worker and discusses incorrect answers 
to the questions with the worker until worker understanding is achieved. Workers who 
fail the exam are reteste~ and test results remain on file. 

5.6.3 On-The-Job Training 

5.6.3.1 Health Physics Technician 

On-the-job training is provided to HPTs in radiation exposure monitoring and exposure 
determination programs, instrument calibration, plant inspections, posting requirements, 
respirator programs, and health physics procedures contained in the SHEQMS Program 
Volume N, Health Physics Manual. 

5.6.4 Refresher Training 

Following initial radiation safety training, all permanent employees and long-term 
contractors receive ongoing radiation safety training as part of the annual refresher 
training and, if determined necessary by the RSO, during monthly safety meetings. This 
ongoing training is used to discuss problems and questions that have arisen, any relevant 
information or regulations that have changed exposure trends, and other pertinent topics. 

5.6.5 Training Records 

Records of training are kept for 5 years for all employees trained as radiation workers 
( occupationally exposed employees). 

5.6.6 Qualifications and Requirements for Daily Inspections 

Cameco conducts daily walk-through inspections of all work and storage areas of the 
facility to ensure proper implementation of good radiation safety procedures, including 
good housekeeping and cleanup practices that minimize unnecessary contamination 
Nonnally, these· inspections are conducted by the RSO or an HPT. However, on certain 
occasions, such as weekends or holidays, a qualified operator may be designated to conduct 
the daily inspection. 

Crow Butte Resources will use an alternative approach to qualify designated operators. to 
conduct daily walkthrough inspections of all work and storage areas at the· Crow Butte 
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Plant and satellite facilities (Appendix D). One or more qualified designated operators 
will be identified to. perform daily inspections in the occasional absence of the RSO and 
HPT. . 

A qualified designated operator will only perform daily inspections on weekends, holidays 
and times when . both the RSO and HPT's must both be absent ( e.g. illness or oflsite 
training). With the exceptions of those instances when a Federal holiday falls 'on a Friday 
or Monday, the Thanksgiving holiday, or a site closure due to weather or otlier safety or 
security related event, qualified designated operators will not conduct~ inspections for 
more than two days per week. When a Federal holiday falls on Friday or Monday, 
qualified designated operators may perform the ~ly inspections for a total of three 
consecutive days. For the Thanksgiving holiday only, the qualified designated operator 
may perform the daily inspections for four consecutive c,lays. When weather or other safety 
or security related event causes a site closure, a qualified designated operator, if available, 
will continue performing the daily inspections until the RSO · or HPT can access the site 
after such an event. The licensee will also have the RSO or HPT available by telephone 
while. a qualified designated operator is performing the daily inspections. 

Reports generated by a qualified designated operator will be reviewed by the RSO or an 
HPT as soon as practicable, but not later than the close of business the next work day 
foJlowing an absence (including. site closure due to weather or other safety or· security 
related event), weekend or holiday. The RSO or HPT review shall be annotated with date 
and time on the report or other document that can be inspected upon request 

Any problems noted by the designated operator during the daily inspection will be recorded 
on an inspection form, signed and dated, and retained on file. The RSO will review the 
inspection forms and take appropriate-action to cotted any noted problems. 

A qualified designated operator has no authority for the development and administration 
of the radiation protection program, other than conducting daily inspections. He may not 
approve plans for new equipment, process changes, or changes in operatingptocedw:es that 
may affect the radiation protection program. He will not conduct radiation safety audits or 
make determinations about personnel dosimeby. · A qualified designated operator may not 
authorize non-routine maintenance jobs involving potential for personnel radiation 
exposure or radioactive contamination for which there are no standard operating 
procedures nor an existing radiation work permit. The designated operator will not have 
the authority to release materials for unrestricted use. In the event of an emergency, the 
on-call RSO or HPT will be responsible for radiation protection decisions. 

At the Crow Butte Plant and satellite facilities, the only activity required to be performed 
by the RSO or HPT on a daily basis is the daily inspection. Instrument calibrations are 
performed on a weekly basis during the regular worlcweek by the RSO or HPT. For that 

CBR SUA-1534 License Renewal Application 5-30 Novembe£2017 



CROW BUTTE RESOURCES, INC. 

SUA-1534 License Renewal Application 

reason, it is not necessary for the designated operator to perform any other HPT function 
on weekends or holidays. 

The designated operator will observe, through visual inspection, radiation safety practices, 
housekeeping and implementation of the radiation safety program throughout the 
plant/satellite. Such duties include, but not be limited to, inspecting for compliance with 
radiation safety postings, contamination control, proper control point ingress and egress, 
control of airborne radioactivity, worker protection practices in the yellowcake drying and 
packaging area, and proper storage of byproduct material. 

5.6.6. l Minimum Qualifications for Designated Operators 

Before a designated operator may conduct such inspections, he must be qualified by 
reason of training and experience to observe proper implemen1ation of good radiation 
safety practices. In addition to the annual radiation worker training required by 
Regulatory Guide 8.31, Section 2.5, the operator seeking designation must not only 
complete one-time training specific to daily inspections, but also demonstrate 
proficiency. The additional training will emphasize how the inspections affect employee 
safety. 

At a minimum, the operator seeking designation must have the following combination of 
education, training and experience: 

Education: a high school diploma or equivalent. 

Training: New employee radiation safety1raining, including guidance pertinentto 
prenatal radiation exposure (Regulatory Guide 8.13) and instruction concerning 
risks from occupational radiation exposure (Regulatory Guide 8.29) and additional 
training specific to conducting daily inspections at Crow Butte JSR facilities. In 
addition, the designated operator will be required to demonstrate proficiency during 
daily ipspections to the RSO. 

Experience: A minimum of three months' work experience in operations Ol 
maintenance at a uranium recovery facility, including procedures that involve 
health physics, industrial safety or industrial hygiene at a uranium recovery 
facility to demonstrate qualification is required. 

5.6.6.2 Additional Training for Designated Operators 

The additional radiation safety training afforded to operators seeking designation 
involves four hours training and a test covering the topics discussed below with an 80 
percent passing grade, but does not include the more advanced topics required for the 
facility RSO or HPT. 
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The additional training for Designated Operator includes the following topics: 

l. Employee PPE usage 
2. Personal contamination control (ingress and egress) 
3. Radiation area boundaries 
4. Signage 
5. Labeling 
6. · Leaks 
7. Yellowcake spillage 
8. Ventilation 
9. General housekeeping 

10. Reporting procedures specific to type offinding(e.g., how and when to contact 
the on~call RSO or HPT) 

11. Completion and control of the daily inspection form 

5.6.6.3 Demonstration of Proficiency 

Upon completion of training and prior to designation, an operator will be required to 
demonstrate to the RSO an understanding of and proficiency in conducting the daily 
inspections. Prior to performing inspections, the operator seeking designation will 
perform a minimum of four ( 4) daily inspections under the supervision of the RSO or 
HPT. The supervised inspections will cover the training topics listed above and will be 
documented with signatures of the RSO and HPT and the operator seeking designation on 
the daily inspection form. An operator who fails to qualify will be re-evaluated after 
performing additional supervised inspections until proficiency is demonstrated to the 
satisfaction of the RSO. 

5.6.6.4 Documentation 

The designation process will be documented in a file which includes education, training 
results with a passing test score, and signed supervised daily inspection forms. The 
designation itself will be co-signed by the Designated Operator and the RSO when the 
RSO is satisfied that the training and supervised inspections demonstrate proficiency. 

5.6.6.5 Maintaining Designated Operator Status 

To remain qualified, the Designated Operators must complete an annual refresher training 
which addresses the same topics covered in the additional training described above. A 
test will be given with a required passing grade of 80 percent. In addition, the Designated 
Operator must complete at least two (2) supervised inspections performed semiannually 
under the direct supervision of the RSO or HPT. 
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5.7 SECURITY 

CBR security measures for the current; operation are specified in the Security Plan and 
Security Threat chapter in Volume Vlll, Emergency Manual. CBR is committed to: 

• Providing employees with a safe, healthy, and secure working environment; 

• Maintaining control and security ofUSNRC licensed material; 

• Ensuring the safe and secure handling and transportation of hazardous materials; 
and 

• Managing records and documents that may contain sensitive and confidential 
information. 

The USNRC requires licensees to maintain control over licensed material (ie., natural 
uranium ["source material"] and byproduct material defined in 10 CFR §40.4 ). 10 CFR 
20, Subpart I, Storage and Control of Licensed Material, requires the following: 

§20.1801 

§20.1802 

Security of Stored Material 

The licensee shall secure from unauthori7.ed removal or access licensed 
materials that are stored in controlled or unrestricted areas. 

Control of Material riot in Storage 

The licensee shall control and maintain constant surveillance of licensed 
material that is in a controlled or unrestricted area and that is not in 
storage. 

Stored material at the Crow Butte Project would include uranium packaged for shipment 
from the facility or byproduct materials awaiting disposal. Examples of material not in 
storage would include yellowcake slurry or loaded ion exchange resin removed from the 
restricted area for transfer to other areas. 

5.7.1 License Area and Plant Facility Security 

5.7.1.1 Central Processing Facility Area 

All Central Processing Facility areas where souree or byproduct material is handled are 
fenced. The main access road is equipped with a locking gate. Strategically placed 
surveillance cameras monitor the access road and areas around the Central Processing 
facility. A 24--hour--per-day; 7-day-per-week staff is on duty in the Central Processing 
facility. · 
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Central Plant operators perform an inspection to ensure the proper. storage and security of 
licensed material at the beginning of each shift The inspection determines whether all 
licensed ma~rial is properly stored in a restricted area or, if in controlled or unrestricted 
areas, is properly secured. In particular, operators ensure that loaded ion exchange resin, 
slurry, drummed yellowcake,. and byproduct material are properly secured If licensed 
material is found outside a restricted area, the operator will ensure that it is secured, 
locked, moved to a restricted area. or·kept under constant surveillance by direct 
observation by site ·personnel or surveillance cameras. The results of this inspection will 
be properly documented. 

5.7.1.2 Office Building 

There is a reception area located at the main entrance into the office building; All other 
entrances are locked during off-shift hours. There are a limited number of traceable keys 
to the office, and they are given out to select employees. The main door and the door to 
the Central Plant Facility entrance are also equipped with an access keypad. 

Visitors entering the office are greeted by_ the receptionist and announced to the receiving 
person. All visitors are required to sign the access log and indicate the purpose of their 
visit and the employee to be visited The person being visited is responsible to supervise 
the visitors at all times when they are on site. Visitors are only allowed at the facility 
during regular working hours unless prior approval is obtained from the Restoration 
Manager or the SHEQ Coordinator. 

5.7.2 Transportation Security 

CBR routinely receives, stores, uses, and ships hazardous materials as defined by the U.S. 
Department of Transportation (DOT). In addition to the packaging and shipping 
requirements contained in the DOT Hazardous Materials Regulations (HMR), 49 CFR 
172, Subpart I, Security Plans requires that persons who offer for transportation or 
transport certain hazardous materials develop a Security Plan. Shipments may qualify for 
this DOT requirement under the following categories: 

§ 172.800(b )( 4) A shipment of a quantity ofhazardous materials in a bulk package 
having a capacity equal to or greater than 13,248 L (3,500 gallons) for Jiquids or 
gases or more than 13.24 cubic meters (468 cubic feet) for solids; 

§172.800(b)(5) A shipment in other than a buJk packaging of2,268 kg (5,000 
pounds) gross weight or more of one class of hazardous material for which placarding 
of a vehicle, rail car, or freight container is required for1hat class under the provisions 
of subpart F of this part; 

§172.800(b)(7) A quantity of hazardous material that requires placarding under the 
provisions of subpart F of this part. 
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DOT requires that Security Plans assess the possible transportation security risks and 
evaluate appropriate measures to address those risks. ·All hazardous materials.shippers 
and transporters subject to these standards must take measures to provide personnel 
security by screening applicable job applicants, prevent unauthorized access to the 
h87.3rdous materials or vehicles being prepared .for shipment; and provide for en route 
security. Companies must also train appropriate personnel in the elements of the Security 
Plan. . . 

Transport of licensed/hazardous material by CBR employees will generally be restricted 
to transferring contaminated equipment between company facilities. This. transport 
generally occurs over short distances through remote areas. Therefore, the potential for a · 
secmity threat during transport by CBR vehicle is minimal. The goal of the driver;, cargo_, 
and equipment security measures is to ensure the safety of the driver and the security and 
integrity of the cargo from the point of origin to the final destination by: 

• Clearly communicating general poirit-to-point security procedures and guidelines 
to all drivers and non-driving personnel; 

• Providing the means and methods of protecting the drivers, vehicles, and 
customer's cargo while on the road; and 

• Establishing consistent security guidelines and procedures that shall be observed 
by all personnel. 

For the security of all tractors and trailers, the following procedures will be utilized: 

• If material is stored in the vehicle, access must be secured at all openings with 
locks and/or tamper indicators. 

• Off-site tractors will always be secured when left unattended with windows 
closed, doors locked, the engine shut off, and no keys or spare keys in or on the 
vehicle. 

• The unit is to be kept visible by an employee at all times when left unattended 
outside a restricted area. 

The security guidelines and procedures apply to all transport assignments. All drivers 
and non-driving personnel are expected to know and adhere to these guidelines and 
procedures when performing any load-related activity. 
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5.4.2~2 Weekly Inspections 

• Perimeter F~nce - The game-proof perimeter fence is inspected for holes that 
would allow animals to enter ~e pond area. 

• Inlet Pipes - The pond inlet piping is inspected to verify that it is not clogged with 
~~& . . 

• Underdrain Measurements .. The underdrains are measure4 and 1he vertical depth 
of fluid in the standpipe is recorded · · 

• Pond Sprays .. When in use:, the enhanced evaporation systems should be cheeked 
at re~ inwfYal~. 

• Pond.Liner .. The liner is visually inspected ~Y for holes or other signs of 
distress. 

• LeakDetection·System - The leak detection pipes for all ponds are measured.for 
fluid in the staridpipes> and the vertical depth ofthe fluid shall be recorded on -the 
Pond JnsriA"ho .· F • ~.... · . . :r .... ""~ n . O.a.t,µ.?. 

5.4.2.3 Quarterly ln.spections 

• Embankment Settlement -The tops of the enibankments and downstream toe area, 
are examined :(or settlement or dep~ions. 

• Embankment Slopes~ Elilbankment slopes are examined for irregularities in 
alignnient and variances from originally ®nstmcted slo~ (sloughing, toe 
movement surface cracking, or erosion). 

• Seepage - Evidence of.seepage in.any areas ~ounwng the ponds (especially.the 
downstream .toes) is investigated and documented. 

• Slope Protection - Vegetation·on the outslopes of the pond is examined. Any 
evidence of rills or gullies fonning is noted 

• Post .. Construotion Changes-Any changes t<> the u~ watershtd areas that 
could affect runotfto the ponds is noted 

• Emergency lines. ate inspected to ensure- that the rope has not deteriorated and1he 
ropes reach to the pond water level. 

5.4.2 .. 4 Annual Inspection 

A technical evaluation of the pond system which addresses the hydnmlic and hydrologic 
capacities of the ponds and ditches and the .structural stability ofthe embankments will be 
conducted annually. A survey of the pond embankments ~n be·.conducted annually and 
the sutvey results ~ocumented and incorporated into the annual inspection report. · The 
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survey is reviewed for evidence of embankment settlement, irregularities.in embankment 
aligmnen~ and any changes in the originally constructed slopes. 

The technical evaluation will be the result of an annual inspection and a review of the 
weekly,. monthly, and quarterly inspection reports by a professional engineerr.egistered in 
the State of Nebraska. The pond monitor well sampling data. will also be reviewed for 
signs of-seepage in. the embankments. · 

The inspection. report will present the resij}ts of the technical evaluation an(l 1he analysis 
of in~tion data collected since the last report The report will be kept riQ file at the site 
for review by regulatory agencies. A copy is also submitted to the USNRC within 1 
mQntb of tbe annual inspection. 

5.43 Annual AL.AB.A Audits 

CBR will conduet annual audits of 1}ie radiation safety and.ALARA pro~. The 
SfJEQ Coordinator may conduct these audits. Altematively,. CBR D'.lay m;e. qualified· 
personnel from.other uranium recovery facilities or an outside radiation prmection 
auditing service to conduct the.se audits. The. pUl'p()Se of the audits is to provide 
assurance that all radiation health protection procedures and license condition 
~:w"•rem nts e beui· · co·ndu· 'ted o · erl. at the Cm_· · ·0 hff · Pro·.· ct n......n_ · ·· . .:... • • ·•. Any· ~""I.... e . a.ti . . g .. C .. pi1. p . y .. . . .. W v~n1ee . . ~e .. .1.~.1.1.ny . 

outside· personnel used forthis purpose will be qualified in radiation safety procedures as 
well as environmental aspects of solution mining openttions. Whether conducted 
internally orthtougb the use of an audit service~ tlle auditor will nieet the minitnurri 
qualiti~tions for education and experience for1he RSO as described in ~n S.S. 

The audit of the radiation protection and ALARA pJOgram js ronducted in accordance 
with the .recommendations contained in USNRC R~-c>ry Guide 8.31. AWritteri report 
of the results is submitted to corporate management. The RSO may acco'QIPany the 
auditor but may not contribute 1o the conclusions. 

The annual A.LARA audit report summarizes the following- data: 

• Employee exposure records; 
• Bfoassay results. 
• Inspection fog entries and swmnary reports of inine and ptocess :inspections,. 
• Docm:nented training program activities_. 
• Applicable safety meeting reports. 
•· Radiological survey and sampling da~ 
• Reports on. any overexposure of worke~ and 

. . . . . . 

• Operating procedures that were reviewed during this period 
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The ALARA audit report specifically discusses the foll~wipg: 

• Trends in personnel exposures; 
• Proper use~ maintenance, and impection of equipment used for exposure control; 

and , 

• Recommendations on ways to further reduce personnel exposures from uranium. 
and its $ughters. · 

The ALARA audit report is submitted to and reviewecJ by the CBR ·Presicknt tmd 
Restoration ~r. Implementation of the recommendations to further reduce 
employee exposures~ or im,provements to the Al.ARA program, is discu~ with the 
ALAR.A auditor. 

An annual audit of the Quali1;Y Assurance/Quality Control (QA/QC) prc)JPm is also 
conducted. . Aii individual q11alified u1 anaiyti<;al and monitonng·techniques who does not 
have diJeCt responsibilities in tlie areas being auc!ited performs the audit . The results of 
the QA/QC audit are doc\Ullentedwi1lhthe ALARA Audit· The RSO has the primary 
responsibility for the implementation of the radiological QA/Q!:, programs at the Crow.· · 
Butte Project facilities.· 

S.4.4 Records Management 

Detailed dis.cussions of recordbeping policie~ te$p()ll$ibilities mid proceduces are 
maintained in CBR"'s SHEQMS Program Volume n~ Management Procedures Manual. · 
Key components of the recordkeeping retention Policies are discµssed ~low. · 
Determination ofRecords to be Maintained 

Records that ate maintained as part of the CBR's recotds retention policy are identified 
by utilizing the following sources of :information: 

• Records and maintenance periods established by regulations (e_g..,, 10 CFR .20 and 
lOCFR40); 

• .Records_ and maintenance periods established by license or permit requirements; 
• Records established by industry and international standards (e.g:, IS0-

14001:2004); and 
• Records e$ta\>lished by.Company policies. 

Records that are deemed critical tQ records retention uicludes,. but is not litnited to: 

• Decision on communication of significant environmental aspects*; 
• Record of change$ w documented proce<lwes :resuJ.ting fto:rn corrective a,ction*; 
• External communication records*; 

CBR SUA~1534 Lict:1)$@Rfflewal Appli!)ation s .. 20 Novt:lllha-2011 



~ROW ·BlJTTi RESOURCE~, INC~ ... 

SU.A.-:-'-1534 License Renewal Application 

• SHBQMS audit records*; 
•. EMS management reviewrecords*; 

l• • .::· >: .. 
. . . · .... 

• Records of calibration and maintenance of monitoring equipment*;. 
• Training records*; 
• Jnfonn.ation on applicable Jaws-or other requirements; 
• · Process monitoring informatio~ where it bas a bearing on environm.etttal, health 

~d safety aspecis, impactS, or operational c»rrttol$; . . . . . . 
• Monitoring d3ta; 
• c. ban · e ---~~(Ye-- -"'~ds· .­.. g a~~ ll~••~- . , 
• N<>nconfom1ance and incident reports; 
• Information on emergency te$ponse situations; and 

. . 
• Product info-"'+;o · ' · Iuding··. lists · d · · mnn...;..;o · . f · ....,.A cts .(' e~ MS· DS?· I\ .· . . . . . . .Ullg.&.. ~-m.c. . . . .. . an co ... ~.,·"' n O p,uuu J.. . . . s,,. 

* -required by the IS.O 14001 :20<:)4 and. OlISA$-l800l:l999 standards 

R~t<h. ate classified as permanent and non-permanent for purposes·of retention 
timelines: · · · 

• Permanent records are maintained for the file of the projec~ operation-or facility. 
AD such record$ must be maintained lllltil the NRC has ternrin*ted .. ny 
lieel'de a~thodzing operations. These te®rds may be required to meet any of 
the folfowing criteria: · · · 

l. . Records that are required to maintain and decortttnission a facility ( ei-~ 
operating history); . · . . . · .. 

2. Information which .. niay be. of value in detennb:Wion of an accident, a 
malfimctio~ etc., (e.g., test results); 

3. B~eline data; 
4. Personnel medical tec0rds~ including health physics data; 
5. Facility design doeuments; . . 
6. Monitoring data identified in Statepennits and NR~ licenses:. · 

• Non:..permanent records are those that do not meet any of the above crit~ria but are 
required to-provide evidence that an activity·was performed according to the 
lleq:uirem nts E-.r .. -· · 1 · ""ftb· e . ti71'\PC! of ...-..~ds · .....,....;,fica·te · ;_.._..,.tion . e. . . "'""p.es " .. se ~J .r-· . ,...,._,. . are ~·"·.. . s .. UN}">N .· 

reports, operator qualifications, purohase otders, personnel quali:ficati.ons. 
inspections and test plans, audits; etc. 

CBR complies with the record retention requirement,s .stated in IOCFR 20 and.10 CFR 
40. For e~ple, this would include, hut not liillited to, tequitements s.pecitied in 10 
C.FJt"20:.2J02 (Reco:rds of radiation protection prognuns); 2Ct2103 (Records of swveys), 
20.2.104 ( determination of prior occupational doses). 20.2105.(Any records of plarmed 
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special exposures), 20.2106 (Records of individual monitoring results),. 20.7107 (Records 
of dose to in~vidual members of the public) and 20.2108 (Records of waste disposal),., In 
addition records would be retained as specified in 10 CFR 40.61 (Records) for the 
recei~ ttansfer, and disposal of source or byproduct material as specified in this 
regulation. Record retention timelines typically vaty :from 3 years following t,be 
generation of the record or untiltennination of the license that amhoriies the activity and 
associated tee0rd .. For example, as per 1 o CPR 20~Z]02,. reci>rds of CBR"s mdiation . 
protection program (including provisions of the prognitn) shall be maintained until the 
NRC terminates th~ site's radioactive material li~ requiring the recor~ and records of 
audits and other reviews shall be maintained·for 3 ·years after the record is made. 
Where possible, site records are identified in the appropriate project implementing · · · 
procedures. Retention time and personnel responsible for handling of the records are also 
identified F0.r :instance, record retention times forrndiofogical monitoring records 
re.quired by the NRC License are identified in CBR.,s SHEQMS Program Volume IV!I> 
Hea1t1iPhy$iCS Manual. 

' ' . 

All records are required to be legtble and traceable to. the applicable a~vity!> product: or 
service~ T.he form of records is maintained as per .l O CFR 20.2110~ 

Record.Storage 

Obsolete versions of some documents may be considered a record and WJll be retained in 
the SHEQMS Program records. An example would be history copies of previous. 
revisions of implementing procedures and operating manuals. 

'Records are filed as to allow for prompt retrieval in accordance with the retention time_ 
criteria stip· ulated in CBR's Recolid M · ·. · t M ... ...: ... . .. . . . . anageroen. ~..,.,_, 

Records are stored in an envitonment that m.initnizes datnage or detetfotation and/or loss. 
Backup copies of critical and permanent records are maintained in a separate location. 
Backup copies may be paper or electronic versions. 

Records are retained for a minimum of three years unless otherwise specified in other 
documents or subject to longer record retention :requirements specified in regulations 
such as 10 CFR.20 and 10 CFR40. 

Review o(Recordkeeping Requirements 

The format and contents of the records will be teviewed at least annually as part of the 
established review of the site programs and changes initiated will be reflected in the 
revisions to this procedure. 

CBR SUA~l534 LiceD$e Renewal Application Novembed0l7 

... .,-,, ,, 



. ,;:,. : .. :;.:, · . .' 
·.'.:: 

. CR.OW BUTTE RESOURCES, INC .. 

SUA-IS34License Renewal Application 

As additional EMS .. related records (including new Ot revised regulatory requirements) 
are identified, they will be incoq>orated into this ~rdkeeping review procedure_ as.part 
of continual :improvement to this_ procedure. 
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S.S HEALTH PHYSICS QlJALIFICATlONS 

CBR project staff is highly experienced in. the management of uranium ~lopment, 
mining and operations. The following are the minimum required personnel 
specificati()ns and qualifications. 

5.S.1 Radiation Safety Officer Qualifications 

The minimum qualifications for the RSO are as follows: 

• Education - A Bachelors degree in the physical sciences; industrial bygiene1 or 
engineering from an ~ted college or Ul'iivCI$ity or an equivalent combination 
of training· and relevant experience in URfucility radiation protection. Two years 
of relevant experience are generally considered equivalent to one year of 
academic study. 

• Health Physics Experience - At least 1 year.of' work experience relevant to UR 
o ·o in : r d. health b- · cs ..... .d; • 11 t ti' · • d tri--1 by · ene or petati, ns . appie . . . .. . p ys:1.: l> .1,4WaUon p .o ec on, ro .us .. ~ .. · .g1 . 
similar work. This experience should involve actually working with mdiation 
detection and measurement equipment .n0t mri~y adnnnisttative· or 4 desk', work. 

• Specialized Training- At least 4 weeks of specialized classroom training in 
health physics specificaUy applicable to Wcmiw.n tecovery. In $ddition, the RSO 
should attend refresher training on UR facility health physics every 2 years; 

• Specialized Knowledge -A tliorough knowledge of the proper application and use 
of all health physies equipment used in the UR facility!> the chemical and 
analytical procedures used for radiological sampling and monitoring. 
methodologies used to calculate personnel exposures to uranium and its 
daughters,. and a thorough understandingoftbelJR process and equipment used 
in the facility and how hazards are generated and controlled during the UR 
process. · 

55.2 BeaJth Physics Technician Qualificatiou. 

The HPT will have on~ of the folfowing combinations of ~on, training, and 
experience: · 

• Education - An Associate~s degree or 2 yeats or mote· of study in the physical 
sciences:- engineerin~ or a health.-related .field; 

Training -At least a total of 4 weeks of general~ training (up,to 2 weeks may 
be on-the-job training) in radiation. health protection applicable to UR facilities; 
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Experience .. One year of work experience using sampling·and analytical 
laborat()ry procedures that involve health physics,. industrial hygiene, or industrial . 
safety measures to be applied in a UR facility; or 

• Education - A high school diploma is required 

training-A total of at least 3 months of specialized tndning (up to 1 month may 
be on-the-job training) in radiation health protection relevant to UR facilities; 

• Experience - Two years of relevant work experience in applied :radiation 
protection. · · 
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S .. 6 TRAINING 

All site employees and contractor,personneJ at the Crow Butte Project are administered a 
training-program based on the SHEQMS Progra'm covering radiation safety, mdioactive 
material handliug, and radiological emergency~- This.trainfug program is 
administered in keeping with standard radiological protection guidelines and the guidance 
provided in USNRC Regulatory Guide 8.29, lnstrucfiotKS Concerning Ris&Ftom 
0cCIIJ1Qtional Radiation 'JJ:xpastJre (Revision l; February 1996); Regulatory Guide 8.31, 
It(onnationRelevant to .Ensuring That Occupational Radiation E~o_sura Ill Uranium 
Recovery F<icilities Wm Be As low As R'fJasonably Achievable (Revision 1;, May 2002); 
and R~gulatory Guide 8. ll; Jnstrllction Concerning Prenatal Radiation &qK>SUre · · 
(Revision 31' JUl'le 1999} The technical content of the training program is under the 
~on of the RSO. The RSO or a qualified de$ignee conducts all radiation safety 
training. 

S .. 6..l Training Program Content 

5.6.l.l Visitors 

Visitors to the Crow Butte Project who have not received naming are .escorted by on-.site 
personnel who are properly trained and familiar with the hazards of the facility. . At a. 
minimum .. visitors are instructed specifically on what they should do to avojd possible 
ha7ards in the area. of the facility that they are visiting. , 

S.6. l.2 Contractors 

Any contractors having work 8$Signm.ents at the :facility are given apptopriate 
radiological safety training. Contract workers who will be performing wod: on heavily 
contaminated equipment receive the same training normally required of Crow Butte · 
workers.as discussed in Section S..6.1.3, 

S.6J .3 Crow Butte Resources Employees 

The C8R SHEQMS Program Volom.e Vll, TrainingManual~ incorporates the following 
topics recommended in USNRC Regulatory Guide 8.31, /11[Qnnation Relevant to 
Ensuring That Occupational Radiation Exposure., at Uranium Recovery Facilities Will 
BeAs b:>w As Reasonably Achievable (Revision l, May 2002), USNRC,s Regulatory 
Guide 8.29, Instruction Concerning Risks jrQm Occupatio1Kil Radiation Exposure 
(Revision J, February 1996), and. USNRC Regulatoiy Guide 8 . .13,; Instruction 
Concerning Prenatal Radial.ion Exposure {Revi.tion 3. June 1999): 

Fundamentals ofHealtb Protection 

• . The radiological and toxic hazar~ of exposure to uranium and its daugbteJs. · 
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• Bow uranium an4 its daughters enter the body (inhalation,. ingestion,. and skin 
pen~tion), and · · 

• Why exposures to w-anium and its-daughters should be- kept as low as 
reasonably achievable (ALARA). 

Personal Hygiene at Uranium Mines · 

• Wearing protective elotbi~g; 
• Using respirators when,·appropriate; 
• Eating, drinking, and smoking only in designated areas; and 
• Using proper methods for decontamination. 

Facitity-ptovids:d Protection 

• Cleanliness of working spaces, 
• Safety designed f~es fot process equipment,. 
• Verttilation systems and effluent controls~ 
• Standard Operating Procedures, and 
• Security and access control tQ d~gnated areas: 

Health Protection Measurements 

• Measqreuients of airborne radioactive material~ . 
• Bioassay to detect umnium (urin~s-and in vivo counting), 
• Surveys to detect C()Iitamination of personnel and equipmetit,; and 
• Personnel dosimetry. 

lgdiation Pro1edion ReAAm!,ions. 

• Regulatory authorltyofUSNRC1 MS~ and smte; 
• Employee-rights in JOCFRPart 19;.and 
• R.4diation protection requirements in JO CFR Part 20. 

Emergency·Ptooedures 

All new worker$; including superviso~ are given specialized insttuction on the 
health and safety aspects of the specificjob$ they will perform~ This instruction is 
performed in the form of individualized on-tm>.job training. Retraining is · 
conducted atitiually and documented. Every 2 months, all workers attend a 
general safety meeting~ · 

Consistent with USNRC Regulatory Guide 8.13,. Instruction Cottcerning Frenattll 
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Radiation Exposure (Revision 3, June 1999)y all female workei:s and those 
supervisors who will worlc with them will be given specific instruction about 
prenatal exposure risks to the developing embryo and fetus. 

5.6.2 Testing Requirements 

A written.test with questions direetly relevant to the principals of wiiationsafety and 
health protection in the facility wvered in the tt:aimng.course is give~ to *h worker. 
The instmctc>r reviews the test results with each worker and discusses inconect answets 
to the questions with the worker until worker understanding is achieved. WC)rkers who 
fail the exam are reteste~ and test results remain on file. 

s~6.J On-Tbe,.Job Training 

S.6.3.1 Health Physics Tecbniwan 

Qn..tbe-job training is provided tQ HPTs .in radiation exposure n'lonitormg and exposure 
detenninatio'riprograms~ instmment calibration, plant inspedions~ postitig·iequirem.ents, 
respirator programs, and health physics procedures contained in tbe Sf.JEQMS Program 
Volume IV, Health Physics Manual. 

5.6.4 Refresher Training 

Following initial radiation safety training, all permanent employees and long..term 
contractors receive ongoing radiation safety training as part of the annual refresher 
training and. if determined necessary by the RSO; during qionthly safety meetings. This 
ongoing training is used to discuss problems and questions that have arisen, any relevant 
infonnatfon or regulations that have changed exp(>$'® trends;. and other pertinent topics. 

S.6..5 Training Records 

Records of training are kept for 5 years for all employ~ trained as radiation workers 
( 000.upationally exposed employees). 

5.6.6 Qualifications and Requirements for Daily Inspections 

Cameco conducts· daily walk-through insp¢etions of all w<)t~ and stomge areas of the 
facility to ensure. proper implementation of good radiation safety procedures,,. including 
good housekeeping and cleanup practices that rniilimize · unnecessary C()ntamihati.on. 
Nonnally, these.inspections are conducted by the RSO or an HPT. However, .on ce.dain 
occasions, such as weekends or holidays, a qualified operator may be designatedto conduct 
the daily inspection. 

Crow Butte Resources will use an .alternative approach to qualify designated operators. to 
conduct daily walkthrough inspections of all worlc and storage areas at the· Crow Butte 
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Plant and satellite facilities (Appendix D).. One·or more qualified designated operators 
will be identijied to. perfonn daily inspections in the occasional absence of the RSO and 
HPT. 

A qualified designated operator will only perform daily inspections on weekends, holidays 
and times when · both the RSO and HPrs mllSt bc;,tb be absent (e.g. ilJness or oflsite 
training). With the exceptions of those instances when a Federal holiday falls ·on a Friday 
or Monday, the Thanksgiving holiday, or a site closure d.._e to weather or 0.tl:ter safety or 
security related event, ·qualified des~gnated openrtots will not conduct~ inspections for 
more than two days per week. When a Fedel31 holiday falls on Friday. or Monday,, 
qualified designated operators may perform the 4aily inspections for a total of three 
consecutive days. For the thanksgiving holiday only" the qualified designated operator 
may perfonn the daily inspections for four consecutive <;fays. When weather or other safety 
or security related event causes a site closure, a qQalified designated operator, if available, 
will continue perfonning the daily inspections wrtil the RSO· or HPT can access the site 
after such an event The licensee will also have the RSO or HPT available by telephone 
while a qualified designated operator is perfonning the daily inspections. 

ReportS generated by a qualified designated operator will be reviewed by the RSO or an 
HPT as soon as practicable, but not later than the close of business the next work day 
foHowing an absence (including. site closure due to ~er or other safety or· security 
related event), weekend or holiday. The RSO ot HPT review shall be annotated with date 
and time on the report or other docwnent that can be inspected upon request 

Any problems noted by the designated operatorduringthedailyinspection will be recorded 
on an inspection form, signed and date~ and retained on file. The RSO will review the 
ili$peCtion forms and take appropriate·action to eoneet any noted problems. 

A qualified designated operator has no a'1thority for the development and administration 
of the radiation protection pro~ other than conducting daily inspections. He may not 
approve plans for new equipmen~ process chan~ or changes in operatingptocedui:es that 
may affect the radiation protection program. He will not conduct radiation safety audits or 
make determinations about personnel dosimetry .. A (P,.llllified designate4 operator may not 
authorize non-routine maintenance jobs involving potential for peJSOnnel radiation 
exposure or radioactive contamination for which there are no Slandard operating 
procedures nor an existing radiation work permit· The designated operator will nQt have 
the authority to release materials for unrestricted ~. In the event of an emergency,, the 
on-call RSO or lIPT will be responsible for. radiation protection decisions. 

At the Crow Butte Plant and satellite facilities, the only activity required to be performed 
by the RSO or HPT on a daily basis is the .daily inspection. Instniment calibrations are 
performed on a weekly basis during the regular wolkweek by the RSO or llPT. For that' 
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reaso, it is not necessary for the designated.opeflltorto petf()nn any other HPT function 
on weekends or holidays. ' · 

The designated operator will observe, through visual inspectio~ radiation safety practices, 
housekeeping and implementation . of. the radiation safety program throughout the· 

Jant/: Hi S h d · · - · 1 .. ..1..,. b · be 1~-:-.11o · ~n · fo · · m · Uance .... p sate . te. uc uties me ~. ut not . u ... ~ , ms..,_.w.Ag ... r co .. p .... wtiu 
radiation safety postings> oontaminati:on control> ·proper co»trol point ingress and egress; . 
00.litR>lofair"" ... -e ....... ,U,,.,....tt 'tv . t1''"' ,tM~ fti'!lloMiteS in thevelt wcake A.-.r,:-:ngand ' . l,JV,!.1.!i. UJ\~lv~1.,Vl.-,-:;WO . .l\.~J.Pv,~w.on...,.._,,,. .. ' ' J'. 0 ' ua11 

packaging are°" and proper sto~e of byproduct material. ' 

5.6.6. l . Minimum Qualificatio~ for Designated: Operators 

Before a designated opera,tormay C<>nduct such. inspections, he must be qualified by 
reason of ~ng and experience to observe properunple~entation· of good radiation 
...... ~. p· . · ctices tn ~.1diti · · +.,;, th ·. · ··--1 r:ad· ·au . rirker -:nin req: . uired by ,)CQ.<v1..1 fa . . . • .. ~ .. -OD.w .. e ann1.m1, .. l. ODWI . . ·""" g 
Regu1at()ry Guide 8.3 l? .Section 2.5? the operator seeking designation must n~t only 
compl~ one-time training.specific to daily inspections, but also demonstrate . · 
pmficiency. The additional training will empbasi7-e 1Jow tb.e inspections affect employee · 
safety. ' 

Ata minimum, the operator seeking designation must have the following combination of 
educatio~ training and experience: 

Education: a high school diploma oreqoivalent. 

Traming: New employee radiation.safety1raining,.i11cluding gw"dance pertinentto. 
prenatal radiation expoSUte (Regulatoiy Guide. 8.13) and instruction concerning 
risks from occupational radiation exposure (Regulatory Guide 8.29) and additiotaal 
training specific to conducting daily inspections at Crow Butte JSR facilities. ln 
addftio~ the designated operator will be Jtqubedto demonstrateproficiency during 
dally inspections to the RSO. 

Experience: A miniinum oftbree mQnths:. work e~rience in opetati0Il$ ot 
maintenance at a nranhnn recovery facility, including procedmes that involve 
health physics.; industrial safety or industrial hymene at a uraniUUt tee<>very 
facility to demonstrate qualification is required. 

5.6.6.2 Additional Training for Designated Ope:rators 

The additional radiation safety training afforded to operatoIS seeking designation 
involves four homs training and a test covering the·topics discussed below with an 80 
~ passing grade? but <Joe$:not include ~e tnOie a.dvanced topic~ required for the 
faCJlity RSO or HPT. 
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The additional training for Designated Operator includes .the followin; topics: 

l. Employee PPffusage· 
2. Pe l co ........ ~ . . l (" · d .\ ... fSOna . nl41,lUnatJ.on contro ingress an . egress1 
3. .Radiation area boundaries 
4. Signage 
5. Labeling 
6. Leaks 
7. Yellowcake spillage 
8. Ventilation . 
9. General housekeeping 

10~ Reporting procedures· specific to type <>tfindin,g .(e.g.~ how and when U> contact 
the on~all RSO or HPT) ·· 

ll.· Completion and control of the daily inspection form 

5.6.6.3 Demonstration of Proficiency 

Upon completion of training and prior to designation; ~operator.will be n:quited to 
demonstrate to the RSO an·und~ding of and proficiency in conducting the dajiy 
ins~ons •. Prior to ·.· dormino: 0

"" -- tions ttv:,. . · · tator seeun desi~at:ton will :i---o.. . . J)C . ~"b l~"'"'peC. , .,_ 0~ . . . . •N g . e-,-

penoriJl a mjnimum of four ( 4) daily fuspectiolls under the supervision of the RSO or­
llPT.· The supervised inspections will cover the tminingtopics listed above.and wilt be 
documented with sion · h~~ f th &· --so·· d HPT --;1th.. ·t · . ~~1..:.. d· ·. ionation on . . . . . . _ .. Qua~IA'-'Q O . .... . e . . an . . ~ . e opera: Ot' s~g . e$ l:>1-'i . . 

the daily inspection form. An operator who fails to qualify will be re.evaluated after· 
perfi:)nnjng additional supervised inspections until proficiency is demonstrated to the 
satisfaction of the RSO. 

S.6.6.4 l)ocumentation 

The desio:ni:ition. · • 0 . .. ss . ·u be d . · . ted . file n..l,,.; b . . ' d · ~A. ....... +;o train:m c--- . pli . ce . WI . . . OCUII):en .. m a . .. . ~nuo. me.au es i;;uµ~ ~ . . g 
results with a passing test score, and signed. supetvised daily inspection futms. The . 
designation itself wilt be co-signed·by the Designated Operator and the RSO when tlie 
RSO i$ satisfied that the training and supervised inspections demonstrate proficiency. 

s 6.6 s Main · · · -0e· . • ted. o· s . • . ~- ... taming. s1gna perator talus 

To remain qualified, the Designated Operators must complete an annual mfi'e&her ttajJiing 
wbichaddtesses the same topics coveied in the additiQnal training described above. A 
test will be given with a required passing grade of SO percent lil addition:, the. Designated 
Operator must complete a:i least two (2) supervisedi~ons performed senria:tmually 
under tbe direct supervision of the RSO or HPT. 

CBR SUA-15.34 Licen!!e ReoewalApplitimw 5-32 No~llH7 



·., ,.: ... .. · ;. 

. . . . . . 

. CROW.BUTTE RESOURC!ES,JNC •. . 
' ~ ' . . ' 

5.7 SECURITY 

CBR security measures for the cuu.ent operation are specified in the SecurilyPlan and 
Security Threat chapter in Volume VIII,. Emergency Manual. CBR is committed tot 

• Providing employees with a safe, healthy,. and secure working environment; 
• Maintaining control and security ofUSNRC licensed material; · 

. ~:. .• ... 

• Ensuring the safe and secure handling and txansportation of hazardous materials; 
and · 

• Managing records and dc;,cllllients that may contain sensitive, and confidential 
information. · 

The USNRC requires licensees to maintajn conttol over licensed tnaterial (ie.., natural 
uranfum ["source material"] and byproduct material defined in 10 CFR §40.4). 1 o·CF:R 
20,. Subpart I~ Storage and Conl'to~ of Licenged kltilerial,> req~res the follc,wing; 

§20.1801 

§20.1802 

Security of Stored Material 

The licensee shall secure from unauthorized removal or access licensed 
materials ·that are sfured in controlled or unrestricted areas., 

Control of Material riot in. Sto.rage 

The licensee shall control and mamtain constant surveillance oflicensed 
material that is in ·a controlled or ~cted area and that is not in 
storage. 

Stored material at the Crow Butte Project would include uranium packaged for shipment 
from the facility or byproduct' materials awaiting disposal. Examples of material not in 
storage would include yellowcake slurry or loadedfon exchange resin removed from 1he 
restricted. area for t®tsfer to ()tbef areas. . . 

s .. 7.1 License Area and Plant Facility Security 

5~7.l~l Central Processing Facility Area 

All Central Processing· Facility areas where SO'OJ'Ce or byprom:ict material is handled are 
fenced. The main access road~ equipped with a locking gate. $trategicallyp1aced 
surveman.ce cameras monitor the access road and areas around the Central l>rocessing 
facility. A.24 .. hour;.per7day; 7.day-per-week staftis on duty in the Central Processing 
facility. . 
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Central Plant operators perform an inspection to ensure the proper.storage and security of 
licensed material at the begiDDlllg of each shift. The- inspection de.tern.iines whether all 
licensed material is propedy stored inc a restricted area or~ if in controlled or unrestricted 
areas.is properly secured. In particular, operatotS ensure that.loaded i()n exchange~ 
slurry, drummed yeilowcake~ and byproduct material are properly secured. lflicensed 
material is found. outside a restricted area, the operator will ensure thai it .is secured, 
loe~ moved tc:> a restricted'areB; or-kept under C<>nstant $utveiltance by·ditect 
observation by site personnel or surveillance came.ms. The :results of this inspection WJ1l 
be properly documented, · 

5~1. 1.2 Office Building 

Thme is a reception area located. at the main entrance. into the office building~ All other 
entrances are locked during fi:st..1ft Il1outs. Tb;-,,.-._ · · a 1· ..... ~ ... .1 -o:-· be · of .-.."cable-..,_ .... 0 . ,(U . . . ~AY are . lUU~ Q.um f . I.JG\, . . _,_, 

to the-office,· and they are given out to select employees .. The main door and the door to 
the Central Plant Facility entrance are also equipped with an access keypad 

Visito:rs entering the office are greeted by the ~tiunist and announced to the receiving 
nPn:nD. All visitors are re· uiredto sion th· "''""'"~'-'-l.,mimd ~: at the ·.·. · · se oP-......._ir ... _....... q , . .. . ·f)L'- e __.,,_ ""'.&:, . . ,\Mc .. e .. puq)O.. . .. -..111;, 

visit attd the enlpfoyee to be visited The persOJl be.ing visited is respoml,)e to supenrise 
the V$itors at all times when they are on site. Visitors are only @llowed at the facility 
during regttlar wotQtg hoilr$ unless prior approval is obtained from tbe Restoration 
Manager or the SBEQ Coordinamt. 

S.7:l Transportation Security 

CBR routinely receives,. stpres,. uses,. and ships bmudous materials as defined by tb:e U.S. 
Department of Transportation (DOT}. In addition to the packagirtg and $hipping 
requirements contain~ in the DOT Hazardous Materials Regulations (HMR), 49 CFR 
172,. .Subpart I, Security PlatlS requires that peISQns who offer for transportation or 
transport certain hazardous materials develop a Security Plan. Shipments may quality fur 
this DOT requirement under tbe following categories:. 

§172.SOO(bX 4} A shipment. ofa quantity ofhamdous materials in a bulk pacbge 
having a capacity equal to or greater than 13,248 L (3,.500 gallons) for liquids or 
gases or more than 13.24 cubic meters (46.8 ~ubie feet) {()t solids~ 

§172.SOO(b XS) A shipment in other than a bu1k packaging of 2,268 kg (5,000 
pounds) gross weight or more of one class of hazardous material for which placatding 
of a vehiole, xail car> or fteight container is required for that class under the provisions 
of subpart F of this part; 

. . . 

· §172.SOO(b X7) A quantity of hazardous inaterial that :requires placarding under the 
provisions of subpart F of tins part. · 
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DOT requires that S~urity Plans assess the possible t'tansportation secllri1N risks and 
evaluate appropriate measures to address those risks .. · All bw.ardous materials. shippea 
and transporters subject to these standards must take measures to provide peisonnel 
security by screening applicable job applicants, prevent unauthorized access to the 
huardous materials or vehicles being preparedior $hipnent and provide for en route 
security. Companies must a,lso train apprqpriate peISOnnel in the elements of the Security 
Plan. . . . 

Tnmsport of licensed/hazardous material by CSR employees will generally be restricted 
to tnmsferiill;g contaminated equipment betwe.en compwy facilities. This transport 
generally ocputs over short distances ·tm,ough ~IJlote ~- Therefore2 the potential for a· 
security thteai during transport by CBR vehicle.is, minimal. The goal of the driver~ cargo,, 
and equipment security measure$ is to ensutetbe~ of the driver andthe·securi1y and 
integrity of the cargo from the point of origin to the final destination by: . 

• Clearly e<>mmunicating general point-to.point ~urity procedmes and_ guidelines 
to all drivers and. non-driving pers.onnel; · · · 

• Providing the means and m~thods of protecting.the drivers, ·vebiclC5:? and 
customer's cargo while on tberoad; a.nd 

• Establishing consistent security guidelines and procedures that sball be observed 
by all personnel. 

For the security of all tractors and tntllers, the foUowmg procedures will be -utilized: 

• If ma.terilJI is stored jn the vehicle, access. must be. secured at all openings with 
locks and/or tamper indicators. 

• Off-site tractors will. always be secured when left unattended with windows 
close~ doors locked, the engine shut off: and no keys or spare keys in or on the 
vehicle. 

• The unit is to be kept ~sible by an employee at all times when left unattended 
outside a restricted. area. 

The security guidelixles and procedures apply to all transport assignments. All drivers 
and non-driving personnel are exi,etted to know and ~re to these- guidelines and · 
procedures when performing any load-related activiiy. 
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Crow Butte Resources, Inc. 
d/b/a Cameco Resources 
Crow Butte Operation 

Purpose and Scope 

SECURITY PLAN 

Crow Butte Operation (CBO) is committed to: 

• Providing employees with a safe, healthful, and secure working environment; 
• Maintaining control and security ofNRC licensed materia1; 
• Ensuring the safe and secure handling and transporting of hazardous materials; 
• Managing records and documents that may contain sensitive and confidential inf onnation; 

The purpose of this Security Plan is to ensure that CBO operations are conducted in such a manner that 
these objectives are met. 

This plan applies to CBO operations at the Crow Butte Uranium Project and other CBO properties, as 
appropriate. This plan also applies to the transport oflicensed or hazardous materials by CBO employees 
over public highways. 

Regulatory Requirements 

Security and Control ofNRC Licensed Material 

CBO is authorized by a license issued by the U.S. Nuclear Regulatory Commission (NRC) to receive, 
acquire, possess, and transfer natural uranium ("source material") and byproduct material defined in JO 
CFR §40.4 as follows: 

Source }.,faterial: (1) Uranium in any physical or chemical form or (2) ores that c-0ntain by weight 
greater than one twentieth of one percent (0.05%) uranium. Common examples 
would include uranium in solution, loaded on ion exchange resins, in slurry form, 
or as dry product. 

Byproduct Material: The tailings or wastes produced by the extraction or concentration of uranium from 
any ore processed primarily for its source material content, including surface wastes 
resulting from uranium solution extraction processes. Common examples would 
include contaminated equipment, materia1s, and wastes produced during :facility 
operations. 

The NRC requires licensees to maintain control over such licensed material. l O CFR 20, Subpart L Storage 
and Control of Licensed Material, requires the following: 

§20.1801 Security of Stored Material 

Security Plan Revision ~ Page 1 of6 
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§20.1802 

The licensee shall secure from unauthorized removal or access licensed materials that are 
stored in controlled or unrestricted areas. 

Control of Material not in Storage 

The licensee shall control and maintain constant surveillance oflicensed material that is in 
a controlled or unrestricted area and that is not in storage. 

Stored material would include uranium packaged for shipment from the fucility or byproduct materia1s 
awaiting disposal. Examples of material not in storage would include yellowcake slurry or loaded ion 
exchange resin removed from the restricted area for transfer to other areas. 

Security Requirements for DOT Haz.ardous Materials 

CBO routinely receives, stores, uses, and ships hazardous materials as defined by the U.S. Department of 
Transportation (DOT). In addition to the packaging and shipping requirements contained in the .OOT 
Hazardous Materials Regulations (HMR), 49 CFR 172, Subpart I, Security Plans, requires that persons 
that offer for transportation or transport certain hazardous materials develop a Security Plan. Shipments 
may qualify for this DOT requirement under the following categories: 

§172.800(b)( 4) 

§ 172. 800(b )( 5) 

§ 172. 800(b )(7) 

A shipment of a quantity of hazardous materials in a bulk package having a capacity 
equal to or greater than 13,248 L (3,500 gallons) for Jiquids or gases or more than 
13 .24 cubic meters ( 468 cubic feet) for solids; 

A shipment in other than a bulk packaging of 2,268 kg (5,000 pounds) gross weight 
or more of one class of hazardous material for which p]acarding of a vehicle, rail 
car, or freight container is required for that class under the provisions of subpart F 
of this part; 

A quantity of hazardous material that requires placarding under the provisions of 
subpart F of this part. 

DOT requires that Security Plans assess the possible transportation security risks and evaluate appropriate 
measures to address those risks. All hazardous materials shippers and transporters subject to these 
standards must take measures to provide personnel security by screening applicable job app1icants, prevent 
unauthorized access to the hazardous materials or vehicles being prepared for shipment, and provide for 
en route security. Companies must also train appropriate personnel in the elements of the Security Plan. 
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Responsibilities 

Responsibilities of personnel have been designed to both ensure compliance and further implement 
CBR's policy for providing a safe working environment with cost-effective incorporation of the 
philosophy of maintaining radiation exposures as low and reasonably achievable (ALARA). The 
specific responsibilities of security plan personnel including managerial and operational personnel are 
described in Section 5 of the Source Material License Renewal, SUA-1534. The Crow Butte Resources 
Organizational Chart, is shown in Section 5, Figure 5.1-1 of the Source Material License Renewal, 
SUA-1534. Organizational changes will be maintained through the Safety Environmental Review Panel 
(SERP) process. 

Restoration Manger 

The Restoration Manger will ensure that the individuals responsible for implementing this Security Plan 
have the appropriate training and resources required 

SHEO ManagerCoordinator 

The SHEQ Manager Coordinator has overall responsibility for the implementation of the Security Plan. 
The SHEQ Manager Coordinator will periodically review this plan for improvements. In addition, the 
SHEQ Manager Coordinator will be responsible for reviewing Security Plans submitted by carriers that 
are contracted to transport materials covered by this plan 

Individual 

Individuals whose job functions involve maintaining control of licensed material or shipping and 
transporting radioactive materials are responsible for ensuring that the security requirements of this plan 
are implemented. 

Permit Area and Facility Security 

CBO provides adequate measures to ensure the safety and security of employees, contractors, visitors and 
CBO equipment and facilities. This section was developed to explain the general security procedures and 
guidelines that apply to the physical structures and facilities within the permit area. Following are the 
guidelines and procedures that apply to security issues related to CBO physical facilities: 

Central Processing and Restoration Facility Areas 

All Central Processing and Restoration facility areas where source or byproduct material is handled are 
fenced. The main access road is equipped with a locking gate. The access road and areas around the Central 
Processing facility are monitored by strategically placed surveillance cameras. A 24-hour per day 7-day 
per week staff is on duty at these facilities. 
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Plant Operators perform an inspection to ensure the proper storage and secwity of licensed material at the 
beginning of each shift. The inspection determines whether all licensed material is properly stored in a 
restricted area or, if in controlled or unrestricted areas, is properly secured In particular, Operators will 
ensure that loaded ion exchange resin, slurry, drummed yellowcake, and byproduct material is properly 
secured. If licensed material is found outside a restricted area, the Operator ensures that it is secured, 
Jocked, moved to a restricted area, or kept under constant surveillance by direct observation or surveillance 
cameras. The results of this inspection are documented in the Control Room Log Book. 

Mine Units and Wellhouses 

Lixiviant is found in injection piping in the wellfields, wel1houses and trunklines to the Central Processing 
Plant and Restoration Building. All mine units and wellfields are fenced and all entry gates have signs 
posted restricting public access. Each wellhouse is locked with an electronic keypad. The mine site is 
staffed 24-hours a day, 7-days per week. During each shift an inspection is performed to ensure each 
wellhouse is secure, free of leaks, and to verify correct pressures and settings are maintained. During the 
shift inspection, wellfields (Mine Units) are monitored for trunkline leaks and to monitor for unauthorized 
access. Inspections are documented on the Shift We11fie]d Inspection sheet and the Control Room Log 
Book. Nonconformities are reported to appropriate supervisors and site management for further 
evaluation and corrective actions if necessary. 

Office Building 
There is a reception area located at the main entrance into the office building. All other entrances are 
locked during off-shift hours. There are a limited number of traceable keys to the office and they are given 
out to select employees. The main door and the door to the Central Plant facility entrance are also locked 
with an electronic keypad. 

Visitors entering the office are greeted and announced to the receiving person. All visitors are required to 
sign the access log and indicate the purpose of their visit and the employee to be visited. The person being 
visited is responsible to supervise the visitors at all times when they are on site. Visitors are only allowed 
at the facility during regular working hours unless prior approval is obtained from the Restoration Manager 
or the SHEQ ManagerCoordinator. 

Driver, Cargo and Equipment Security 

Transport of licensed/hazardous material by CBO employees is generally restricted to moving ion 
exchange resin from a Satellite facility to the Central Processing Plant or transferring contaminated 
equipment between company facilities. This transport generally occurs over short distances through 
remote areas. Therefore, the potential for a security threat during transport by CBO vehicle is minimal. 
The goal of the driver, cargo, and equipment security measures is to ensure the safety of the driver and 
the security and integrity of the cargo from the point of origin to the final destination by: 

• Clearly communicating general point-to-point security procedures and guidelines to all drivers and 
non-driving personnel; 
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• Providing the means and methods of protecting the drivers, vehicles, and customer's cargo while on 
the road; and 

• Establishing consistent security guidelines and procedures that shall be observed by all personnel. 

Locked and Secured Equipment 

For the security of all tractors and trailers, the following must be adhered to: 

• If material is stored in the vehicle, access must be secured at all operrings with locks and/or tamper 
indicators; 

• Off-site tractors will always be secured when left wiattended with windows closed, doors locked, the 
engine shut off, and no keys or spare keys in or on the vehicle; 

• The unit is to be kept visible by an employee at all times when left unattended outside a restricted area. 

The security guidelines and procedures apply to all transport assignments. All drivers and non-driving 
personnel are expected to be knowledgeable of, and adhere to, these guidelines and procedures when 
performing any load-related activity. 

Training 

All drivers and employees are required to attend trairring upon employment in accordance with the trairring 
requirements specified in SHEQMS Program Volume VIl, Training Manual. The training includes (but 
is not limited to): 

• 
• 
• 
• 
• 

The need for awareness; 
Security requirements in this plan; 
Employee, material, and equipment security; 
Specialized "Hazardous 1'1aterial,, training required under the DOT HMR; 
Workplace violence 

Hazardous Material Control and Training 

Hazardous materials and specialized radioactive shipments (Class 7) training sessions are conducted for 
all employees involved in handling, packaging, shipping, and transporting hazardous materials as defined 
by DOT. 

The training includes all regulatory requirements of the fo1lowing: 

Emergency Preparedness procedures prepared for use in the event of an emergency involving a radioactive 
materials shipment and are contained in SHEQMS Program Volume VIII, Emergency Manual, CBR­
EPRP-008. These procedures contain the emergency c.ontact and product information necessary to 
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respond in an emergency. Copies of this material are provided in the transportation packages for use by 
drivers, CBR-EPRP-011. 

All key management personnel are trained in Emergency Response. Periodic meetings are held to review 
and modify procedures, as required Key management personnel are available for emergency response 
through the Emergency Notification procedures in SHEQMS Program Volume VlII, Emergency Manual, 
CBR-EPRP-010. 
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Purpose and Scope 

SECURITY PLAN 

Crow Butte Operation (CBO) is committed to: 

• Providing employees with a safe, healthful, and secure working environment; 
• Maintaining control and security ofNRC licensed material; 
• Ensuring the safe and secure handling and transporting of hazardous materials; 
• Managing records and documents that may contain sensitive and confidential infoIDlation; 

The purpose of this Security Plan is to ensure that CBO operations are conducted in such a manner that 
these objectives are met. 

This plan applies to CBO operations at the Crow Butte Uranium Project and other CBO properties, as 
appropriate. This plan also applies to the transport oflicensed or hazardous materials by CBO employees 
over public highways. 

Regulatory Requirements 

Security and Control ofNRC Licensed Material 

CBO is authorized by a license issued by the U.S. Nuclear Regulatory Commission (NRC) to receive, 
acquire, possess, and transfer natural uranium ("source material") and byproduct material defined in 10 
CFR §40.4 as follows: 

Source Material: (1) Uranium in any physical or chemical form or (2) ores that contain by weight 
greater than one twentieth of one percent (0.05%) uranium. Common examples 
would include uranium in solution, loaded on ion exchange resins, in slurry form, 
or as dry product. 

Byproduct Material: The tailings or wastes produced by the extraction or concentration of uranium from 
any ore processed primarily for its source material content, including surface wastes 
resulting from uranium solution 'extraction proce$ses. Common examples would 
include contaminated equipment, materials, and wastes produced during fucility 
operations. 

The NRC requires licensees to maintain control over such licensed material. l O CFR 20, Subpart L Storage 
and Control of Licensed Material, requires the following: 

§20.1801 Security of Stored Material 
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§20.1802 

The licensee shall secure from unauthorized removal or access licensed materials that are 
stored in controlled or unrestricted areas. 

Control of Material not in Storage 

The licensee shall control and maintain constant surveillance of licensed material that is in 
a controlled or unrestricted area and that is not in storage. 

Stored material would include uranium packaged for shipment from the facility or byproduct materials 
awaiting disposal. Examples of material not in storage would include yellowcake slurry or loaded ion 
exchange resin removed from the restricted area for transfer to other areas. 

Security Requirements for DOT Hazardous MateriaJs 

CBO routinely receives, stores, uses, and ships hazardous materials as defined by the U.S. Department of 
Transportation (DOT). In addition to the packaging and shipping requirements contained in the DOT 
Hazardous Materials Regulations (HMR), 49 CFR 172, Subpart I, Security Plans, requires that persons 
that offer for transportation or transport certain haz.ardous materiaJs develop a Security Plan. Shipments 
may qualify for this DOT requirement under the following categories: 

§ 172. 800(b )( 4) 

§ 172.SOO(b )(5) 

§ l 72.800(b )(7) 

A shipment of a quantity ofha.zardous materials in a bulk package having a capacity 
equal to or greater than 13,248 L (3,500 gaJlons) for liquids or gases or more than 
13.24 cubic meters (468 cubic feet) for solids~ 

A shipment in other than a bulk packaging of 2,268 kg (5,000 pounds) gross weight 
or more of one class of haz.ardous material for which placarding of a vehicle, rail 
car, or freight container is required for that class under the provisions of subpart F 
of this part; 

A quantity of hazardous materiaJ that requires placarding under the provisions of 
subpart F of this part. 

DOT requires that Security Plans assess the possible transportation security risks and evaluate appropriate 
measures to address those risks. All hazardous materials shippers and transporters subject to these 
standards must take measures to provide personnel security by screening applicable job applicants, prevent 
unauthorized access to the hazardous materials or vehicles being prepared for shipmen~ and provide for 
en route security. Companies must aJso train appropriate personnel in the elements of the Security Plan. 
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Responsibilities 

Responsibilities of personnel have been designed to both ensure compliance and further implement 
CBR's policy for providing a safe working environment with cost-effective incorporation of the 
philosophy of maintaining radiation exposures as low and reasonably achievable (ALARA). The 

specific responsibilities of security plan personnel including managerial and operational personnel are 
described in Section 5 of the Source Material License Renewal, SUA-1534. The Crow Butte Resources 
Organizational Chart, is shown in Section 5, Figure 5 .1-1 of the Source Material License Renewal, 
SUA-1534. Organizational changes will be maintained through the Safety Environmental Review Panel 
(SERP) process. 

Restoration Manger 

The Restoration Manger will ensure that the individuals responsible for implementing this Security Plan 
have the appropriate training and resources required. 

SHEQ Coordinator 

The SHEQ Coordinator has overall responsibility for the implementation of the Security Plan. The SHEQ 
Coordinator will periodically review this plan for improvements. In addition, the SHEQ Coordinator will 
be responsible for reviewing Security Plans submitted by carriers that are contracted to transport materials 
covered by this plan. 

Individual 

Individuals whose job functions involve maintaining control of licensed material or shipping and 
transporting radioactive materials are responsible for ensuring that the security requirements of this plan 
are implemented. 

Permit Area and Facility Security 

CBO provides adequate measures to ensure the safety and security of employees, contractors, visitors and 
CBO equipment and facilities. This section was developed to explain the general security procedures and 
guidelines that apply to the physical structures and facilities within the permit area. Following are the 
guidelines and procedures that apply to security issues related to CBO physical facilities: 

Central Processing and Restoration Facility Areas 

All Central Processing and Restoration facility areas where source or byproduct material is handled are 
fenced. The main access road is equipped with a locking gate. The access road and areas around the Central 
Processing facility are monitored by strategically placed surveillance cameras. A 24-hour per day 7-day 
per week staff is on duty at these facilities. 
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Plant Operators perform an inspection to ensure the proper storage and security oflicensed material at the 
beginning of each shift. The inspection determines whether all licensed material is properly stored in a 
restricted area or, if in controlled or unrestricted areas, is properly secured In particular, Operators will . 
ensure that loaded ion exchange resin, slurry, drummed yellowcake, and byproduct material is properly 
secured If licensed material is found outside a restricted area, the Operator ensures that it is secured, 
locked, moved to a restricted area, or kept under constant smvei1lance by direct obseivation or survei11ance 
cameras. The results of this inspection are documented in the Control Room Log Book. 

Mine Units and Wellhouses 

Lixiviant is found in injection piping in the wellfields, wellhouses and trunklines to the Central Processing 
Plant and Restoration Building. All mine units and wellfields are fenced and all entry gates have signs 
posted restricting public access. Each wellhouse is locked with an electronic keypad The mine site is 
staffed 24-hours a day, 7-days per week. During each shift an inspection is perfonned to ensure each 
wellhouse is secure, free of leaks, and to verify correct pressures and settings are maintained. During the 
shift inspection, wellfields (Mine Units) are monitored for trunkline leaks and to monitor for unauthorized 
access. Inspections are documented on the Shift Wellfield Inspection sheet and the Control Room Log 
Book. Nonconformities are reported to appropriate supervisors and site management for further 
evaluation and corrective actions if necessary. 

Office Building 
There is a reception area located at the main entrance into the office building. An other entrances are 
locked during off-shift hours. There are a limited number of traceable keys to the office and they are given 
out to select employees. The main door and the door to the Central Plant facility entrance are also locked 
with an electronic keypad. 

Visitors entering the office are greeted and announced to the receiving person. All visitors are required to 
sign the access log and indicate the purpose of their visit and the employee to be visited. The person being 
visited is responsible to supervise the visitors at all times when they are on site. Visitors are only allowed 
at the facility during regular working hours unless prior approval is obtained from the Restoration Manager 
or the SHEQ Coordinator. 

Driver, Cargo and Equipment Security 

Transport of licensed/hazardous material by CBO employees is generally restricted to moving ion 
exchange resin from a Satellite facility to the Central Processing Plant or transferring contaminated 
equipment between company facilities. This transport generally occurs over short distances through 
remote areas. Therefore, the potential for a security threat during transport by CBO vehicle is minimal. 
The goal of the driver, cargo, and equipment security measures is to ensure the safety of the driver and 
the security and integrity of the cargo from the point of origin to the final destination by: 

• Clearly communicating general point-to-point security procedures and guidelines to all drivers and 
non-driving personnel; 
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• Providing the means and methods of protecting the drivers, vehicles, and customers cargo while on 
the road; and 

• Establishing consistent security guidelines and procedures that shall be observed by all personnel. 

Locked and Secured Equipment 

For the security of all tractors and trailers, the following must be adhered to: 

• If material is stored in the vehicle, access must be secured at all openings with Jocks and/or tamper 
indicators; 

• Off-site tractors will always be secured when left unattended with windows closed, doors locked, the 
engine shut off, and no keys or spare keys in or on the vehicle; 

• The unit is to be kept visible by an employee at all times when left unattended outside a restricted area. 

The security guidelines and procedures apply to all transport assignments. All drivers and non-driving 
personnel are expected to be knowledgeable of, and adhere to, these guidelines and procedures when 
performing any load-related activity. 

Training 

All drivers and employees are required to attend training upon employment in accordance with the training 
requirements specified in SHEQMS Program Volume Vil, Training Manual. The training includes (but 
is not limited to): 

• The need for awareness; 
• Security requirements in this plan; 
• Employee, material, and equipment security; 
• Specialized "Haz.ardous Material" training required under the DOT HMR; 
• Workplace violence 

Hazardous Material Control and Training 

Hazardous materials and specialized radioactive shipments (Class 7) training sessions are conducted for 
all employees involved in handling, packaging, shipping, and transporting hazardous materials as defined 
by DOT. 

The training includes all regulatory requirements of the following: 

Emergency Preparedness procedures prepared for use in the event of an emergency involving a radioactive 
materials shipment and are contained in SHEQMS Program Volume VIII, EmergellC)I Manual, CBR­
EPRP-008. These procedures contain the emergency contact and product information necessary to 
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respond in an emergency. Copies of this material are provided in the transportation packages for use by 
drivers, CBR-EPRP-011. 

All key management personnel are trained in Emergency Response. Periodic meetin~ are held to review 
and modify procedures, as required. Key management personnel are available for emergency response 
through the Emergency Notification procedures in SHEQMS Program Volume VIII, Emergency Manual, 
CBR-EPRP-010. 
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1 OBJECTIVES AND ELEMENTS OF A QUALITY ASSURANCE 
PROGRAM 

To define the objectives of a Quality Assurance (QA) program, it is important to first define what 
quality assurance is and its relationship to quality control. 

Quality assurance comprises all those planned and systematic actions that are necessary to provide 
adequate confidence in the results of a monitoring program. Quality control comprises those quality 
assurance actions that provide a means to control and measure the characteristics of measurement 
equipment and processes to established requirements. Therefore, quality assurance includes quality 
control. 

The overall objectives of a QA program are: 

• To identify deficiencies in the sampling and measurement processes to those responsible for these 
operations so that corrective action can be taken, and 

• To obtain some measure of confidence in the results of the monitoring programs in order to assure 
the regulatory agencies and the public that the results are valid. 

To achieve these objectives, the QA plan contains the fo11owing elements: 

• Designation of an individual within the organization as the QA Coordinator. The QA Coordinator 
should undertake activities such as quality planning, audits and programs to insure reliability and 
should have the responsibility to assure that the QA pJan is being properly implemented. 

• A systematic policy for selection and use of measurement and sampling methodology. Where 
available, this methodology should be approved by the appropriate agency. 

• Procedures for the documentation and review of operating procedures and instructions. 

• QA audits of acceptance criteria for a QA plan to determine on a systematic basis that all planned 
activities are being done. 
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2 ORGANIZATIONAL STRUCTURE AND RESPONSIBILITIES OF 
MANAGERIAL AND OPERATIONAL PERSONNEL 

Responsibilities of personnel have been designed to both ensure compliance and further implement 
CBR' s policy for providing a safe working environment with cost-effective incorporation of the 
philosophy of maintaining radiation exposures as Jow and reasonab]y achievable (ALARA). The 
specific responsibilities of QA personnel including managerial and operational personnel are 
described in Section 5 of the Source Material License Renewal, SUA-1534. The Crow Butte 
Resources Organizational Chart, is shown in Section 5, Figure 5.1-1 of the Source Material License 
Renewal, SUA-1534. OrganizationaJ changes will be maintained through the Safety Environmental 
Review Panel (SERP) process. 
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3 QUALIFICATION AND TRAINING OF PERSONNEL 

The minimum qualifications of operational personnel involved in the QA program are as follows: 

3.1 PRESIDENT OF CBR 

Bachelor's degree in engineering or science field and five (5) years' experience or equivalent in mine 
operations management or a related field. 

3.2 GENERAL MANAGER OF US OPERATIONS 

Bachelor's degree in engineering or science field and five (5) years' experience or equivalent in mine 
operations management or a related field. 

3.3 RESTORATION MANAGER 

Bachelor's degree in engineering or science field and three (3) years' experience or equivalent in 
mine operations management or a related field. 

3.4 MAN14 .. GER OF SAFETY, HEALTH, ENVIRON~fENT, AND QUALITYSHEO 
COORDINATOR 

Bachelor's degree in science, industrial hygiene, environmental technology or engineering or an 
equivalent combination of training and relevant experience in uranium mill/solution mining radiation 
protection. A minimum of 3 years working in environmental protection or related regulatory 
experience in a similar field. The Maaager of Safety, Health, En¥iroo.ment and QualitySHEO 
Coordinator will serve as the Quality Assurance Coordinator. 

3.5 RADIATION SAFETY OFFICER 

3.5.1 Education 

A Bachelor's degree in the physical sciences, industrial hygiene, or engineering from an accredited 
college or university or an equivalent combination of training and relevant experience in UR facility 
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radiation protection. Two years of relevant experience are generally considered equivalent to one 
year of academic study. 

3.5.2 Health Physics Experience 

A minimum of one year of work experience relevant to UR operations in applied health physics, 
radiation protection, industrial hygiene or similar work. This experience should involve actually 
working with radiation protection and measurement equipment, not strictly administrative or "desk" 
work. 

3.5.3 Specialized Training 

At least four weeks of specialized classroom training in health physics specificalJy applicable to 
uranium recovery. In addition, the RSO should attend refresher training on UR facility health physics 
every 2 years. 

3.5.4 Specialized Knowledge 

A thorough knowledge of the proper application and use of all health physics equipment used in the 
UR facility, the chemical and analytical procedures used for radiological sampling and monitoring, 
methodologies used to calculate personnel exposure to uranium and its daughters, and a thorough 
understanding of the UR process and equipment used in the facility and how the hazards are generated 
and controlled during the UR process. 

3.6 HEALTH PHYSICS TECHNICIAN 

3.6.1 Education 

An associate degree or two years or more of study in the physical sciences, engineering or a health 
related field. 

3.6.2 Training 

At least a total of four weeks of generalized training (up to 2 weeks may be on the job training) in 
radiation health protection applicable to UR facilities. 

3.6.3 Experience 
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One year of work experience using sampling and analytical laboratory procedures that involve health 
physics, industrial hygiene, or industrial safety measures to be applied in a UR facility. 

3.6.4 Alternate Qualifications and Training 

The HPT may also possess the following alternate qualification and training: 

• Education - A high school diploma 
• Training - A total of at least three months of specia1i7.ed training (up to l month may be on the 

job training) in radiation protection relevant to UR facilities. 
• Experience - Two years of relevant work experience in applied radiation protection. 

3. 7 PLANT SUPERVISOR 

Bachelor' s degree in science or a closely related field Minimum of 2 years working experience in 
ISR Plant Operations. 

J.8 SHEQ SPECIALIST 

Bachelor's degree in science or a closely related field Minimum of 3 years '.vorking in: safety, health 
enYironment B:Bd quality or related regulatory experieBee iB a similar field. 

J.93.8 LAB FOREMAN 

The minimum qualifications for a Lab Foreman are two years of post-secondary education in 
Chemistry or Physical science and two years of inorganic laboratory experience. At least one year of 
this experience should be at a UR facility. 

M0 ..... 3. __ 9 __ QUALIF1ED DESIGNATED OPERATOR 

The minimum qualifications and training requirements for a qualified Designated Operator are 
described in Section 5.6.6 of the Source Material License Renewal (November 2014). 

J.113.10 TRAINING 
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Personnel performing quality related activities will be trained in the principals and techniques of the 
activities performed. An on-the-job training program that will be administered by experienced 
professionals will achieve training of the field personnel. 

J...Y3.11 TRAINING EVALUATION 

On an annual basis, the Manager SHEQ CoordinatorofSHEQ or a designated outside consultant will 
observe field and plant personnel in the sample collection and analysis process and evaluate the 
personnel performance on the basis of adherence to written procedures. 
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4 OPERATING PROCEDURES 

4.1 ADMINISTRATIVE AND OPERATION PROCEDURES 

The CBR Quality Assurance Program is implemented through the use of written Standard Operating 
Procedures (SOPs ). These S0Ps have been developed for all process activities, including those 
activities involving radioactive materials, for the Crow Butte Uranium Project. Where radioactive 
material handling is involved, pertinent radiation safety practices are incorporated into the SOP. 
Additionally, SOPs contain instructions for performing non-process activities including instrument 
calibration, environmental monitoring, health physics monitoring, and emergency measures. 

Quality assurance and control objectives are met by including the requirements for performance of 
quality control measures in the appropriate SOP. In some instances, separate SOPs are developed to 
implement quality measures. 

Written SOPs are kept electronically and in hard copy in the areas of the plant facility where they are 
used. This allows for easy access by employees. Employees are trained on the appropriate SOPs for 
their job description when they are initially hired and when any procedure revisions are made. 

4.2 TYPES OF PROCEDURES 

The SOPs developed by CBR are a critical step to insuring that quality assurance objectives are met. 
Current SOPs exist for a variety of areas, including but not limited to: 

1. Environmental monitoring procedures. 
2. Testing and calibration procedures. 
3. Exposure control procedures. 
4. Equipment operation and maintenance procedures. 
5. Employee radiological health and safety procedures. 
6. Incident response procedures. 
7. Laboratory procedures. 

The CBR Safety, Health, Environment, and Quality Management System (SHEQMS) are organized 
into eight volumes. The volumes are as follows: 

Volume I & II, Management Procedures (CR-QMP) 
Volume III, Operations Manual (CBR-SOP) 
Volume IV, Health Physics Manual (CBR-RPP) 
Volume V, Industrial Safety A1anua/ (CBR-SHA1P) 
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Volume VI, Environmental Manual (CBR-EMP) 
Volume VII, Training Manual (CBR-TRG) 
Volume VIII, Emergency Manual (CBR-EPRP) 

Specific SOPs that are used by CBR to implement quality measures are listed throughout this Quality 
Assurance Program. These SOPs may be revised and/or supplemented with additional SOPs to meet 
quality requirements as the need arises. The site also has a Laboratory Procedures Manual for a 
quality assurance/quality control program to determine the precision and accuracy of the laboratory 
analysis performed in the on-site laboratory. 

4.3 PROCEDURE REVIEW AND APPROVAL 

Written SOPs have been developed, reviewed and approved by the RSO and the responsible 
managers. The responsible manager ensures that the operational aspects of the SOP are correct and 
appropriate. All written SOPs are reviewed for radiological protection aspects and approved by the 
RSO prior to implementation. 

SOPs are revised as necessary to meet changing operational and regulatory requirements. Any 
revisions made to the SOPs are reviewed and approved by the RSO and responsible manager prior to 
implementation. At a minimum, the SOPs are reviewed and, where necessary, revised, on an annual 
basis by the RSO. The annual review is documented by the RSO. 

The personnel shown in Table 1 are responsible for approvals for each of the SHEQMS volumes. 
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Table l 
Procedure Approval Responsibility 

SHEQMS Volume 

Volume I & II, Quality Manual (CR-QMP) 

Volume III, Operations Manual (CBR-SOP) 

Volume IV, Health Physics Manual (CBR-RPP) 

Volume V, Industrial Safety Manual (CBR-SHMP) 

Volume VI, Environmental Manual (CBR-EMP) 

Volume VII, Training Manual (CBR-TRG) 

Volume VIII, Emergency Manual (CBR-1:,"""'PRP) 

Laboratory Procedures Manual (CBR-LAB) 

Radiologic 
al 

Protection 
Approval 

* 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

* Final procedure approval will be conducted by the responsible manager. 
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5 INSTRUMENT CALIBRATION 

CBR implements a routine maintenance and calibration program for all radiological survey 
instruments and samplers. This program is implemented through the use of appropriate SOPs. The 
CBR instrument maintenance and calibration program is based upon the recommendations contained 
in USNRC Regulatory Guide 4.15, "Quality Assurance for Radiological Monitoring Programs 
(Inception through Normal Operations to License Tennination) - Effluent Streams and the 
Environment," (Revision 2, 2007) and Regulatory Guide 8.30, "Health Physics Surveys in Uranium 
Mills," (Revision 1, 2002). 

5.1 INSTRUMENT CHECKS 

CBR performs checks of radiation survey and counting equipment daily before use. The daily checks 
consist of a physical check and a response check. CBR also performs checks of counting instruments 
to determine instrument efficiency and sensitivity. 

5.1.1 Vendor Calibration 

The physical checks performed on a daily basis include verification that the instrument is properly 
calibrated, has sustained no physical damage that may interfere with accuracy, and that the instrument 
battery has adequate power (if appropriate). 

The manufacturer or a qualified accredited vendor shall calibrate portable survey instruments, 
counter/scalers, mass flow meters and/or dry cell calibrators, and calibration sources. Calibration will 
be performed as recommended in ANSI N323 and ANSI N323A. The ANSI standard requires that 
radiation detection instruments be performance tested on an annual basis to verify that they continue 
to meet operational and design requirements. Instruments must be tested for range, sensitivity, 
linearity, detection limit, and response to overload. The specific calibration requirements for various 
types of instrument are given in the following sections. 

5.1.1.1 Linear and Digital Readout Instruments 

Linear readout instruments with a single calibration control for all scales shall be adjusted at the point 
recommended by the manufacturer. Instruments with calibration controls for each scale must be 
adjusted on all scales. After adjustment, the instrument must be checked near the end points 
(approximately 20% and 80% of full scale). 
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5.1.1.2 Logarithmic Readout Instruments 

Logarithmic readout instruments normally have two or more adjustments. The instrument must be 
adjusted for each scale as recommended by the manufacturer. After adjustment, the instrument must 
be checked at a minimum of one point on each decade. 

5.1.1.3 Surface Contamination Measurement Instruments 

Alpha and beta-gamma detection instruments usually consist of a count rate meter and a separate 
detector. The electronics and the detector may be calibrated together or separately. The detector 
should be calibrated with the radionuclide to be detected, if possible, or with radionuclides of similar 
energies. When the instrument is calibrated as an integra] unit, a minimum of one point on each scale 
is calibrated up to approximately 6 x 104 dpm/100 cm2. When calibrated separately, the count rate 
meter is calibrated with an electronic pulser. Exchange of detectors is allowed if the response to a 
calibrated check source is within the range of acceptable counts for the original probe and check 
source. 

5.1.1.4 Radioactive Calibration Sources 

Calibration sources, used to determine instrument operating parameters such as high voltage setting 
and efficiency, must be calibrated annually by the manufacturer or other accredited laboratory. 
Depending on the half-life of the radionuclide used for the source, decay correction may also be 
necessary during use to ensure accuracy. All calibration sources are stored in the Radiation Safety 
Laboratory and are secured after hours by a locked door. 

5.1.1.5 Calibration Record-, 

The calibration vendor shall provide a record of all calibration, maintenance, repair, or modification. 
Calibration records will be filed with all previous records for the same instrument. In addition, each 
instrument will be labeled with the fol1owing information: 

• Date of most recent calibration; 

• Initials of calibrator; 

• Date that primary calibration is again required; 

• Special use or limitations (if applicable); 

• Serial number of the instrument. 
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5.1.1.6 Calibration Frequency 

Calibration frequency is annual or at the frequency recommended by the manufacturer, whichever is 
more frequent. Where instruments are subjected to extreme operational conditions, hard usage, multi­
shift use, or corrosive environments, the RSO should consider increasing the calibration frequency. 
The calibration vendor should provide the as-found calibration condition for each instrument. If 
greater than 10% of the instruments are out of calibration when received by the calibration vendor, 
consideration should be given to increasing the calibration frequency. 

5.1.2 On-Site Calibration 

Regulated air samplers (Eberline RAS-1 or equivalent) and high volume air samplers are calibrated 
semiannually or at the manufacturer's recommended frequency, whichever is more frequent. 
Breathing zone samplers are calibrated daily during use. With the exception of breathing zone 
samplers, air samplers should be labeled with the date of calibration, correction factors (if applicable), 
and initials of the calibrator. This information is recorded on the daily calibration sheet for the 
breathing zone samplers. All alpha counting systems used for radon daughter measurements are 
calibrated at least monthly using a known standard alpha source. 

5.2 FUNCTIONAL TESTS 

Functional tests are performed at the mine site to ensure that an instrument is acceptable for use. The 
functional tests are checks that are often qualitative and consider the physical condition of the 
instrument (e.g., battery condition) and response of the instrument to a radioactive source. 

5.2.1 Initial Instrument Checks 

Initial instrument checks are perfonned initially after receipt of the instrument from the calibration 
vendor. The results of these initial instrument checks are recorded and are used to ensure that a system 
continues to operate in as-received condition until the next scheduled calibration. These functional 
tests are also performed after any repair or if the response of the instrument to a known source is 
questioned. 

5.2.1.1 Instrument Reliability (Chi-Square Test) 

The instrument reliability (Chi Square Test) will indicate whether an instrument is operating properly 
within the statistical limits of counter reliability. The Chi-Square Test wil1 be performed initially after 
receiving the appropriate type of instrument from the calibration vendor prior to returning the 
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instrument to service. The Chi-Square Test will also be performed at the discretion of the RSO or 
HPT in order to test the operational adequacy of the instrument. This test statistically evaluates the 
sample counter against a Poisson distribution. The Chi-Square Test should also be performed for an 
instrument that has not been in service for an extended period or for an instrument that has a daily 
source check count that falls outside the acceptable range. The Chi-Square value should be between 
3.325 and 16.919. The Chi values correlate top-values of 0.95 and 0.5 respectively. This implies 
that the instrument is operating reliably. A Chi-Square value outside this range will be investigated 
bytheRSO. 

5.2.1.2 Acceptable Range 

The acceptable range will allow a quick determination that the daily source count performed for a 
specific instrument is within satisfactory limits. Note that the daily source count must be performed 
using the same calibrated source that was used to determine the reliability factor. 

5.2.1.3 High Voltage Plateau Verification 

The instrument high voltage plateau will indicate whether or not the high voltage applied to the 
instrument detector is set at the appropriate point for maximum sensitivity with minimal influence 
from background radiation levels. The high voltage is verified initially after receiving the appropriate 
type of instrument from the calibration vendor. The purpose of this high voltage plateau verification 
is to confirm the high voltage matches the calibration vendor's certificate. If the high voltage reading 
does not match the calibration certificate, the instrument will be taken out of service and returned to 
the vendor for recalibration. 

A secondary purpose is to ensure that the setting was not affected by shipment of the instrument. A 
high voltage plateau verification should also be performed on an instrument when a new detector is 
installed or when there is a noticeable degradation in instrument performance as indicated by the daily 
functional tests. Performance problems would include a decrease in the instrument efficiency over 
time or erratic results indicated by a daily source check count that falls outside the acceptable range. 

5. 2.1. 4 Lower Limit of Detection (LLD) 

The instrument lower limit of detection (LLD) is the smallest concentration of radioactive material 
that has a 95 percent probability of being detected. The Lill will determine whether the instrument 
and counting procedures are capable of detecting the presence of radioactive material below the 
allowable regulatory limits (i.e., allowable air concentrations or removable activity concentrations). 
The LLD is a determination of sensitivity for a measurement system and is not intended to be 
calculated for individual samples. 
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If the LLD is at or above the allowable limit, adjustments will be made to reduce it to an acceptable 
level. Typically, the counting system LLD should be JO percent of the allowable limit. In no case 
should the LLD be above 50% of the allowable limit. Increasing the sample count time, increasing 
the sample volume, or reducing background levels will lower the LLD. 

The LLD is determined initially after receiving the instrument from the calibration vendor. LLD 
should also be determined for an instrument that has not been in service for an extended period or for 
an instrument that has required repairs or a high voltage pJateau. 

5.2.1.5 Minimum Detectable Concentration (MDC) 

The LLD is the determination of sensitivity for a measurement system and is not intended to be 
calculated for individual samples. Minimum detectable concentration (MDC) is a measurement of the 
detection sensitivity for a single sample based on sampling and counting parameters and should be 
calculated to ensure adequate sensitivity is achieved for each sample. 

5.2.2 Instrument Checks 

Regulatory Guide 8.30 specifies requirements for routine maintenance and calibration of radiological 
surveys instruments. Regulatory Guide 8.30 also references the standards contained in ANSI N323-
1978, Radiation Protection Instrumentation Test and Calibration. ANSI is in the process of a major 
revision of this Standard that will result in three separate Standards that apply to radiological 
instrumentation. The first revision, ANSI-N323A-I997, Radiation Protection Instrumentation Test 
and Calibration, Portable Survey Instruments, was incorporated in this Chapter. Where conflicts arise 
between Regulatory Guide 8.30 and the ANSI Standard, the Regulatory Guide recommendations have 
been followed. 

5.2.2.I Calibration Verification 

Any survey or counting equipment in use shall have a current calibration sticker in place. Calibration 
stickers shall be checked before use or daily when in use. Calibration date and due date will be 
recorded on the appropriate form. 

Air samplers shall have a current calibration sticker in place. Calibration stickers shall be checked 
each day before use of these regulated air samplers. Breathing zone samplers do not require 
calibration stickers if they are calibrated before each use. Calibration results will be recorded on the 
appropriate form. 

5.2.2.2 Physical Check 
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Before each use, all instruments and samplers shall be inspected for physical condition. The 
inspection should include determining whether there are any loose or damaged knobs, buttons, cables, 
or connectors. Meter movements or displays should be inspected for damage. Instrument cases should 
be inspected for dents or corrosion. Probes should be inspected for damage such as punctured or 
deformed probes or probe windows. 

An instrument that has any physical damage should not be placed in service. Repairs shall be made 
and documented. 

5.2.2.3 Battery/High Voltage Check 

The battery check is performed to determine the condition of the instrument' s batteries. This check is 
important to ensure that there is sufficient voltage being supplied to the detector and the instrument 
circuitry. The battery check will be performed in accordance with the instructions contained in the 
appropriate instrument technical manual. If the battery check is unsatisfactory, refer to the technical 
manual for instruction for replacement of batteries and repeat the check. If results are still not 
satisfactory, remove the instrument from service until repairs can be made. Repairs shall be made and 
documented. 

High voltage checks shall be performed in accordance with the appropriate instrument technical 
manual. The purpose of the high voltage check is to ensure that the proper voltage is being applied to 
the detector. The high voltage setting is provided by the instrument calibration vendor on the 
calibration certificate or is determined by performing a high voltage plateau. 

5.2.2.4 Response Source Check 

The response source check is made to ensure that the instrument in use will respond to a known source 
of radiation. The response check does not result in determination of efficiency or the instrument 
correction factor. The response check is typically performed before each use and indicates that the 
instrument has not sustained damage that would prevent it from detecting radiation. An example of 
a response check would be checking an alpha contamination survey meter at a restricted area access 
point with a check source ofTh-230. 

5.2.2.5 Constancy Check 

Survey instruments should be checked for constancy of operation with a radiation check source prior 
to each usage or at a minimum checked weekly. If the instrument response to the radiation check 
source differs from the reference reading by more than 20%, the instrument should be repaired if 
necessary and recalibrated. The constancy check should be supplemented by calibrations at 12 month 
intervals or at the manufacturer's suggested interval whichever is shorter. 
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5. 2. 2. 6 Background Measurement 

Background measurements for radiation survey instruments are performed daily or as required. Local 
background may need to be determined before a particular use, such as performing a gamma radiation 
survey for characterization of potential contamination. 

Background measurements for scaler type instruments are used to evaluate the radiation level in the 
area where the instrument is located. High background radiation levels will affect the sensitivity of 
scaler type instruments and will adversely affect the lower limit of detection (LLD). 

5.2.2. 7 Determination of Efficiency and Correction Factor 

Instrument efficiency (E) is determined to check instrument performance when measured with a 
source of known activity of a particular radioisotope. A correction factor (CF) is determined that 
allows conversion of instrument cpm to disintegrations per minute ( dpm) and is the inverse of the 
known efficiency (i.e., 1/E). 

The instrument dpm Factor may be determined for contamination survey instruments to correct the 
indicated cpm to dpm per 100 cm2

. This factor is typically determined for instruments that are used 
for performing total surface contamination surveys since the action levels and regulatory limits are 
expressed in units of dpm/100 cm2

. 

5.2.3 Instrument Check Schedules 

Routine checks of radiation survey and counting instrwnents are made to ensure that the instrument 
is responding accurately and is in proper condition for field use. The check schedule for each type of 
instrument based on the guidance contained in Regulatory Guide 8.30. Specific instructions for 
performing these checks on each instrument are contained in the appropriate instrument technical 
manual. 

5. 2. 3.1 Radiation Survey Instrumellts 

Radiation survey type instruments include the Ludlum Model 3 Gamma Survey Meter and the 
Ludlum Model 2224-1 with a 43-93 probe or equivalent. These instruments require the following 
checks at the noted frequency: 

• Physical check - Daily when in use; 

• Battery Check (if applicable) - Daily when in use; 
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• Response source check - Daily when in use; 

• Calibration verification - Daily when in use; 

• Background measurement - Daily when in use, as required. 

5.2.3.2 Surface Contamination Instruments 

Surface contamination instruments are used to measure alpha and beta-gamma surface contamination 
levels and include the Ludlum Model 2241 Ratemeter/Scaler Survey Meter or equivalent. These 
instruments require the following checks at the noted frequency: 

• Response source check - Before each use; 

• Battery Check (if applicable)-Daily when in use; 

• High Voltage Check (if applicable) - Daily when in use; 

• Calibration verification check - Daily when in use· 

• Background measurement - Daily when in use, as required; 

• Determination of efficiency/correction factor - Daily when in use; 

• Determination of instrument reliability factor - Initially after calibration. 

5.2.3.3 Scaler Type Instruments 

Scaler type instruments are used to analyze the alpha contamination on air filters and loose surface 
contamination ("smear") samples. These instruments consist of a detector and a scaler and include 
the Ludlum Model 2000 Scaler, Ludlum Model 3030P Scaler or equivalent. These instruments require 
the following checks at the noted frequency: 

• Physical check - Daily when in use; 

• Battery Check (if applicable)- Daily when in use; 

• High Voltage Check (if applicable)- Daily when in use; 

• Calibration verification check - Daily when in use; 
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• Background measurement - Daily when in use; 

• Verification of efficiency/correction factor - Daily when in use; 

• Determination of instrument reliability factor - Initially after calibration, after repair or if 
instrument response is questionable; 

• Determination of lower limit of detection - Initially after calibration, after repair or if instrument 
response is questionable; 

• High voltage plateau - Initially after calibration, after repair or if instrument response ts 
questionable. 

5.2.3.4 Alpha/Beta Survey Meters 

Alpha/Beta survey meters are used to measure alpha/beta surface contamination levels on skin and 
equipment and include a ratemeter such as the Ludlum model 2224-1 with a 43-93 probe or Ludlum 
model 3030E with a 43-93 probe or equivalent. These instruments require the following checks at the 
noted frequency: 

• Response source check - Before each use; 

• Battery Check (if applicable) - Weekly; 

• High Voltage Check (if applicable) - Weekly; 

• Calibration verification check - Weekly; 

• Background measurement - Weekly; 

• Verification of efficiency/correction factor - Weekly; 

• Determination of instrument reliability factor - Initially after calibration. 

5.2.4 Beta Calibration 

Periodic beta detector calibration checks should be performed using aged yellowcake (i.e., at least 4 
months old). The calibration should be performed at the surface and at 2 cm ( approximately one inch) 
from the surface of the yellowcake source. 
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5.3 POTENTIAL DETECTION PROBLEMS 

In the course of performing instrument checks and reviewing records, the RSO or HPT will be aware 
of the following observations that may indicate a detection problem: 

• Background drift in a continuous direction, either up or down; 

• Alpha background rates greater than 1. 0 cpm; 

• A calculated LLD that is greater than 50 percent of the appropriate regulatory limit; 

• A ratemeter instrument that does not zero; 

• A battery check that does not respond; 

• Reliability factors greater than 1.40 or less than 0.50; 

• A daily response source check that does not fall within ± 20 percent of the calculated mean. 

If any of the potential problems listed above are noted, the RSO or HPT will remove the instrument 
from service and investigate until the source of the problem can be determined and corrected. 

5.4 RADIOLOGICAL INSTRUMENT CALIBRATION 

CBR calibrates radiation survey and counting instruments after each repair. Routine calibration is 
performed annually or at the frequency recommended by the manufacturer, whichever is more 
frequent. A qualified instrument calibration vendor performs all calibration of radiation survey and 
counting instruments. 

5.5 Am SAMPLER CALIBRATION 

Proper calibration of air sampling equipment is important to ensure that the total volume of air 
sampled is accurate. Air sampling is performed at the Crow Butte project and expansion areas to 
determine environmental and occupational levels of radioactivity in air. 

Calibration of field flow rate measurement instruments (typically rotameters) is performed by 
comparing the flow rate measured by the field instrument with the flow rate measured by a primary 
standard instrument or a properly calibrated secondary standard instrument. Primary measurements 
generally involve a direct measurement of the volume based on the physical dimensions of an 
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enclosed space, such as a "frictionless" piston meter (i.e., soap film flowmeter or dry cell calibrator). 
Secondary standards are reference instruments or meters that trace their calibration to a primary 
standard, such as a mass flow meter. 

Calibration should be performed semiannually as recommended in Regulatory Guide 8.30 or at the 
manufacturer' s recommended frequency, whichever is shorter. Calibration should be performed with 
air filters in place to properly account for the reduction in flow due to solid material deposited on the 
filter. 

5.5.1 Calibration Using the Soap Film Technique 

The soap film technique involves using a graduated burette and a soap solution to measure the volume 
of air drawn through the burette during a measured time. The pump is started and connected to the 
burette, which is then dipped into a soap solution to form a bubble. The bubble will move along the 
burette. The time that it takes the bubb]e to move between volume graduations is measured, resuJting 
in an indicated flow rate that is corrected to liters per minute (LPM). This measurement is then 
compared to the volume indicated by the air meter on the sampler. The comparison resuJts in a 
correction between the indicated and the actual flow rate. 

5.5.2 Calibration Using a Dry Cell Calibrator 

A dry cell calibrator is a primary air flow calibrator that is a variation on the wet celJ technique. The 
calibrator consists of a flow cell using a near-frictionless piston to measure the volume of air pumped 
The flow cell is made of dimensionally stable borosilicate glass with a sensing encoder. The ceB 
dimensions and crystal timing device are NIST traceable which allows use of the unit as a primary 
standard. Depending on the design flow rates, these units may be used for low and high flow samplers. 

5.5.3 Calibration Using a Linear Mass Flow Meter 

Linear mass flow meters may be used to calibrate sampling pumps. The linear mass flow meter 
measures the differential temperature of a gas drawn through a heated capillary tube and is considered 
a secondary standard. 

5.5.4 Adjustment for Pressure and Temperature 

Many variables affect the accuracy of air sampling measurements. Two of these are temperature and 
pressure variations. USNRC Regulatory Guide 8.25 states that corrections to the measured flow rate 
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should be made if there are differences exceeding five percent in either the absolute pressure or 
absolute temperature between the calibration situation and the sampling situation. 

Differences in the absolute pressure are common when calibration is performed at a different altitude 
( and thus a different air pressure) than that at which the instrument will be used. An example of this 
would be the calibration of a secondary standard at sea level and then use to calibrate rotarneters at a 
higher elevation. Differences in pressure may be evaluated by comparing the barometric pressure 
readings at the calibration location with those at the sampling location. 

Similarly, differences in temperature between the calibration location and the sample location wi11 
adversely affect accuracy of flow meters. Since calibrations are generally made at room temperature 
(i.e., approximately 72°F), corrections should be made to account for sampling conditions if the 
ambient temperature is expected to exceed the five percent limit. Based on absolute temperature, five 
percent of a calibration temperature of 72°F would correspond to an ambient temperature less than 
45°F and greater than 98°F. 

5.6 SAMPLE ANALYSIS PROCEDURES 

5.6.1 Analyzing Area Airborne Uranium Samples 

Uranium airborne particulate samples are determined by counting alpha emissions using a scaler 
ratemeter or equivalent. The scaler is used with an alpha detector such as a Ludlum 43-10, Ludlum 
218, Eberline SAC-R5, or equivalent. Some detectors. such as the Eberline SAC-R5, require the use 
of scintillation paper to detect alpha activity. The analyst should review the specific manufacturer' s 
instruction manual to ensure familiarity with the detector operating requirements. 

NOTE: Samples must age for 24 to 48 hours after sampling to allow decay of short-lived 
radionucl ides. 

5.6.2 Analyzing Breathing Zone Samples 

Because breathing zone samples are typically collected over relatively short durations (i.e., less than 
a full work shift) it is necessary to utilize longer count times for both background and the sample in 
order to achieve the desired LLD. It should be noted that Regulatory Guide 8.25 recognizes that 
breathing zone samples may not be able to detect 10% of the appropriate DAC but that such samples 
are still acceptable for measuring potential uranium exposure to workers. 
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5.6.3 Radon Daughter Counting Procedure (Modified Kusnetz) 

Radon daughter samples are analyzed using the modified Kusnetz method. Samples are collected on 
fiberglass or membrane filters using a lapel sampler or equivalent pump pulling a minimum of 2 liters 
per minute. Samples are collected for exactly five minutes, resulting in a 10 liter sample. 

The sample filter is allowed to decay between 40 and 90 minutes after the end of co11ection before 
counting. After 40 minutes, only alpha particles from the decay of Po-214 are counted because 
virtually all of the Po-218 (3 .05 minute half-life) has decayed. 

The sample is counted with a scaler rate meter and an alpha scintillation detector at a count time 
determined by the RSO as adequate to meet the LLD requirements of 0.03 WL. The resulting gross 
counts are divided by the count time to arrive at a count rate ( cpm). 

Working levels are derived by dividing the count rate, minus background, by the product of the 
counter efficiency, the volume of air sampled, and the time factor. 

The time factor (TF) is dependent on the time elapsed between end of sampling and the beginning of 
counting. The time factor is based on the assumption that equilibrium existed between Po-218, Pb-
214, and Bi-214 at the time of sampling. The time factor relates dpm per liter of air from 40 to 90 
minutes after sampling to the decay activity that would be present from an initial concentration of 1 
WL. 

5.6.4 Analyzing Smear Samples 

Smear samples are taken to quantify the amount of removable contamination present on a surface or 
object. Following sample collection, smears are analyzed using a scaler rate meter and an alpha 
scintillation detector. 

5.6.5 Filter Self Absorption 

Regulatory Guide 8.25 requires that counting results be corrected for self-absorption of radiation by 
the filter collection media that would reduce the count rate by more than 5 percent. Regulatory Guide 
8.25, further recommends that filter efficiencies of less than 95% be adjusted to account for airborne 
radioactive material not collected from the sampled atmosphere. 

CBO uses glass fiber filters with an efficiency of 99.97%. If a filter collection efficiency ofless than 
95% is used, collection efficiency will be calculated as described in NUREG 1400 Section 6.2, 
Efficiency of Collection Media. 
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Self-absorption will be assessed according to NUREG 1400 Section 6.2, if self-absorption is > 5% a 
correction factor will be used. 

5.6.6 Regulated Air Samplers (RAS) 

Regulated air samplers are used at the Crow Butte project for measurement of airborne concentrations 
of particulate radioactivity. CBR calibrates regulated air samplers on a semiannual basis. Calibration 
is performed using a properly calibrated mass flow meter. As a result of this calibration, the correction 
factor for the air sampler is determined and is used to ensure accurate total flow determinations are 
available. 

5.6. 7 Breathing Zone Samplers 

Breathing zone samplers are used at the Crow Butte project for area sampling to determine the 
concentration of radon daughters in air using the Modified Kusnetz Method. Breathing zone samplers 
are also used for measuring the concentration of airborne particulate radioactivity in the breathing 
zone of workers. These samplers are calibrated before each use using a bubbler tube and stopwatch 
to ensure accurate determination of total volume of air sampled. 

5.7 RADIONUCLIDE REFERENCE STANDARDS 

Crow Butte uses calibrated radionuclide reference standards (sources) to determine the counting 
efficiency of instrumentation for a given radionuclide. Non-calibrated check sources are also used to 
check the response of certain instruments. 

5.7.1 Calibrated Standards 

Calibrated radionuclide standards that have been certified as traceable to National Bureau of 
Standards (NBS, now known as the National Institute of Standards and Technology, or NIST) 
measurements are used for determination of instrument efficiency and correction factor. The 
instrument efficiency is used to convert the instrument indicated count rate to a concentration of 
radioactivity. These calibrated standards are used to determine counting efficiencies for all 
radioactivity measurements that require comparison to a specified concentration of radioactivity per 
unit volume or area, such as air samples and surface contamination level determinations. 

5.7.2 Non-calibrated Standards 
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Certain radionuclide check sources that are not traceable to NBS measurements are used at the Crow 
Butte project to indicate that an instrument is responding properly. These non-calibrated check 
sources include sources that are maintained at restricted area boundaries near survey instruments. The 
sources are used before each use of the instrument to perform a response check. This response check 
is performed in addition to the daily determination of efficiency and correction factor. 
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6 ENVIRONMENTAL AND EFFLUENT SAMPLING 

CBR performs environmental and effluent monitoring at the Crow Butte project as required by NRC 
regulations and CBR' s source materials license. Measurements are performed for the following 
purposes: 

• To allow CBR to estimate the maximum annual radiation dose to the public; 

• To ensure that the regulatory requirements and license conditions for dose and release limitations 
and meeting "as low as reasonably achievable" objectives are met; 

• To evaluate the performance of effluent controls; 

• To evaluate the environmental impact of mining operations; and 

• To establish baseline data to aid in decommissioning or remediation efforts. 

CBR' s environmental and effluent sampling program was prepared in accordance with the guidance 
contained in Regulatory Guide 4.14, "Radiological Effluent and Environmental Monitoring at 
Uranium Mills ", (Revision 1, 1980). Regulatory Guide 4.14 and 4.15 contain guidance for quality 
assurance and quality control measures to ensure the accuracy of effluent and environmental sampling 
and analysis activities. It has been CBR' s practice, and will continue to be CBR's practice, to submit 
all samples collected to meet the requirements described in Regulatory Guide 4.14 to an independent 
third party accredited laboratory for analysis. 

6.1 SAMPLE COLLECTION 

The quality assurance program for environmental sampling is implemented in the following areas: 

• Procedures are used which define the details of sample location, sample frequency, number of 
samples, duration of sampling, sample volume, sample collection methods, and equipment to be 
used for sample collection. 

• Procedures have been prepared for calibration and maintenance of equipment used for 
measurement. These procedures provide details for the standardization, use and maintenance of 
the instruments. 

• Taking duplicate samples and submitting these to a third party accredited analyticaJ laboratory 
makes random control checks. These checks allow evaluation of the performance of the analytical 
laboratory and to some extent, the validity of sampling procedures. In the event that the results 
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of the duplicate samples do not agree within predetermined limits, an audit will be performed to 
determine whether the problem is in the sampling or analysis. 

CBR collects samples of environmental media within the NRC license area. Samples are also obtained 
from the surrounding area. Specific CBR SOPs are used to provide instructions for obtaining each 
type of environmental sample. 

6.1.1 Air Sampling 

The airborne effluent and environmental monitoring program is designed to monitor the release of 
airborne radioactive effluents from the Crow Butte project. To evaluate the effectiveness of the 
effluent control systems, the results of the monitoring program are compared with the background 
levels and with regulatory limits. 

The accuracy of monitoring data is critical to ensure that the air monitoring program precisely reflects 
air quality in each phase of the program. Regulatory Guide 4 .14 specifies the following lower limits 
of detection (LLD): 

Radionuclides LLD (µ.Ci/ml) 
Natural Uranium J X 10-16 

Thorium-230 J X 10-16 

Radium-226 J X 10-16 

Radon-222 2 X 10-to 
Lead-210 2 X 10-lS 

6.1.1.1 Radon Gas Sampling 

The radon gas effluent released to the environment is monitored using Track-Etch radon cups 
provided by Landauer Corporation. The cups are exchanged on a semiannual basis. In addition to the 
manufacturer's quality assurance program, CBR exposes two duplicate radon Track Etch cups during 
each monitoring period. 

Radon-222 is monitored continuously at the environmental monitoring locations. Monitoring is 
performed using Landauer RadTrak detectors. These detectors are an alpha-track radon gas detector 
using Landauer's Track-Etch® process and are designed to monitor radon exposure for three months 
to one year. Landauer service includes the RadTrak detector and a comprehensive analysis. 
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The RadTrak radon detectors are supplied in aluminum bags to prevent radon exposure before 
deployment. The detectors should not be stored or deplo ed in any area in which the temperature may 
exceed 160°F. There is no low temperature limit. 

Note: Landauer does not provide the LLD on the analytical result report. The LLD for Track-Etch® 
detectors is a function of the exposure time and the area of the cup that is analyzed by Landauer. The 
LLD should be determined in consultation with Landauer before monitoring is performed If the LLD 
is above the NRC requirements from Regulatory Guide 4. 14, it may be reduced by either employing 
a longer sampling time or requesting that Landauer analyze a larger portion of the Track-Etch® cup. 

6.1.1.2 Air Particulate Sampling 

Airborne particulate sampling is performed at the locations specified in the NRC License. The CBO 
License requires monitoring for at least 2 weeks of every month that the yellowcake dryer is in 
operation. However, CBO has instituted continuous monitoring at these sites as a best management 
practice. 

Filters are collected for two weeks and then composited for analysis on a quarterly basis. At the end 
of the calendar quarter, the composite filter samples are submitted to the contract laboratory for 
radiometric analysis using standard Chain of Custody Procedures. The filters are composited 
according to location. The composite samples are analyzed for the concentrations of natural uranium, 
radium-226, and lead-210. The actual volume of air filtered at each station for the quarter is also 
forwarded to the contract laboratory with the filters. The flow rate on the RAS- I pumps is calibrated 
at six-month intervals in order to ensure the accuracy of the volume of air sampled. The uncertainties 
in the volume of air sampled should be less than 20% as described in Regulatory Guide 8.25. 

6.1.2 Water Sampling 

During operations at the Crow Butte project, a detailed water-sampling program is conducted to 
identify any potential impacts to water resources of the area. CBR's operational water monitoring 
program includes the evaluation of groundwater on a regional basis, groundwater within the permit 
or licensed area and surface water on a regional and site specific basis. To evaluate the effectiveness 
of the effluent control systems, the results of the groundwater and surface water monitoring programs 
are compared with the background 1eve1s and with regulatory limits. 

6.1.2.1 Groundwater Monitoring 

The groundwater-monitoring program is designed to detect impacts to the local and regional 
groundwater from mining operations. Potential sources of impacts to the groundwater could be 
excursion of mining solutions beyond the perimeter of the wellfields or a failure of evaporation pond 
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lining systems. Monitor wells are installed around the wellfi.eld boundaries and the evaporation ponds 
to monitor for impacts to the local groundwater. Sampling all private wells within one kilometer of 
the well:field area boundary monitors impacts to regional groundwater. 

Groundwater samples obtained for preoperational, operational, and restoration purposes are critical 
to meeting environmental protection goals at solution uranium mines. The results of these samples 
are used to determine pre-mining conditions, to monitor operational environmental protection efforts, 
and to determine whether restoration activities are successful. In order to ensure the accuracy of these 
monitoring efforts, strict compliance with groundwater sampling procedures is necessary. 

6.1.2.1.1 Water Level Determination 

The accurate determination of the static water level in wells provides important information 
concerning aquifer conditions. Well static water levels are monitored using an electrica1 measuring 
line (an "e-line"). The sampler takes e-line readings of all monitor wells before sampling. Significant 
changes in the water level in overlying aquifers may indicate a vertical excursion of mining solutions. 
Similarly, changes in the production zone water levels may provide an early indication of the 
migration of mining solutions from the active wellfield Water level measurements are also used to 
determine groundwater gradients in the mining zone to assist operating personnel in managing 
wellfield balancing. 

6.1.2.1.1 Field pH Measurements 

Field measurement of pH is used in conjunction with conductivity as an indication that well purging 
has successfully removed stagnant water from the well casing and formation water is being sampled. 

Degasification (such as loss of carbon dioxide), precipitation (such as calcium carbonate), and other 
chemical and physical reactions may cause the pH of a water sample to change significantly within 
several hours after the sample is collected. Therefore, immediate analysis of a sample in the field is 
required. 

pH measurements will be performed in accordance with manufacturer's recommendations. The probe 
should be swirled in the sample to remove any air bubbles adhering to the surface of the probe. A 
reading is not valid until the reading on the panel is stable for at least ten (10) seconds or bounces 
around a point for at least ten (10) seconds. 

Standardization will be checked daily during regular use. For the range of water quality encountered 
in well sampling activities, standardization will be performed using a pH 7.00 buffer and a pH 10.00 
buffer. 
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6.1 .2.1.1 Field Conductivity Measurements 

Field measurement of conductivity is used to indicate when well purging has successfully removed 
stagnant water from the well casing and formation water is being sampled. Specific conductance 
meters used in the field are battery operated, and read directly in micromhos (µmhos) or microsiemens 
(µS) per cm. 

The conductivity cell is checked daily during regular use. A standard solution of knovm electrical 
conductance that falls in the range of samples to be measured is used to check the cell. For the range 
of water quality typically encountered, a standard solution of from 500 to 1500 micromhos/cm at 
25°C will be used. Instrument calibration will be performed in accordance with the manufacturer' s 
recommendations. 

Measurements are performed in accordance with manufacturer' s recommendations. The probe is 
swirled in the sample to remove any air bubbles adhering to the surface of the probe. Conductivity 
readings stabilize much more quickly than pH readings. The Sampler will ensure that the reading is 
stable before recording the results. 

6.1.2.1.2 Well Purging 

Water that remains in the well casing between samples may not be representative of the formation 
water quality. The quality of water left in the casing between samples may be changed by sorption or 
desorption from casing materials, oxidation, or biological activity. Purging is required to remove this 
stagnant water and allow formation water into the well screen. 

Purging should be accomplished at a flowrate that is lower than the well development rate. The purge 
rate should approximate the natural groundwater flow rate (i.e., little change in the wen water level 
during purging) while satisfying time constraints. Purging at too high of a flow rate can result in 
redevelopment of the well and increased turbidity. In no case should a well be purged at a flowrate 
high enough to cause the well to pump dry. Purging is deemed complete only when it is determined 
through field monitoring of pH and conductivity that the water quality is stable. 

6.1.2.1.3 Well Sampling 

The sample should be taken f!S soon as the well is adequately purged. If the well was pumped dry 
during purging, the sample should be obtained as soon as adequate formation water is present in the 
casing. Do not touch the sampled water with your hands as this could result in contamination of the 
sample. 
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Make sure that the water being sampled is very low in visible solids and any contamination that may 
show up in the analysis. Fill the sampling container(s) completely, so all air is excluded from the 
container. 

Record the time of sample collection and include any remarks as to unusual conditions of the water 
quality (e.g., odor, color) on the data sheet. 

Keep the sample cool and transport it to the laboratory as soon as possible for analysis or filtering, 
preservation and/or shipment. 

6.1.2.2 Surface Water Monitoring 

The surface water-monitoring program is designed to detect impacts to the regional surface water 
from mining operations. Potential sources of impacts to the surface water could be releases of mining 
solutions, drainage from potentially contaminated areas, or failure of evaporation pond embankments. 
Surface waters within one kilometer of the wellfield area boundary are sampled. 

Samples are collected in the appropriate container( s) and field measurements for pH and conductivity 
are performed and documented. The sample bottle must be rinsed with the sample water. The bottle 
is then filled with the mouth of the sample bottle pointed downstream to prevent collecting debris. If 
samples involve analysis that requires filtration, collect \.\later in a clean bucket for transfer to the filter 
apparatus. Treatment of sample containers, preservation techniques, holding times, and shipping 
techniques are identical to those used for groundwater. 

6.1.3 Soil and Sediment Sampling 

Samples of soil and sediment are collected at the Crow Butte project to monitor radioactivity 
concentrations in these media. To evaluate the effectiveness of the effluent control systems, the results 
of the soil and sediment monitoring program are compared with the background levels and with 
regulatory limits. 

6.1.3.1 Soil Sampling 

Preoperational surface soil has been sampled. Surface soil samples will be taken at the air monitoring 
locations following conclusion of operations and will be compared to the results of the preoperational 
monitoring program. 

Preoperational subsurface soil has been sampled at the plant. Subsurface soil samples will be taken 
following conclusion of operations and will be compared to the results of the preoperational 
monitoring program. 
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Soil samples are obtained with a clean auger, spade, or shovel. At the sampling location, remove the 
vegetation and collect a grab soil sample of the top 15 cm ( 6 inches) of soil. Samples may also be 
collected at successive 15 cm intervals for comparison with the decommissioning criteria contained 
in 10 CFR Part 40 Appendix A, Criterion 6-( 6). Samples are placed in appropriate plastic bags. The 
amount of sample should be sufficient to provide the laboratory with at least 50 grams of soil. This 
quantity of sample is necessary to meet the LLD requirements. Any non-soil material such as rocks, 
sticks, vegetation, and large amounts of roots should he removed from the sample. Remove the air in 
the bag and seal it. 

The plastic bags must be clearly labeled at the time of sampling with a permanent marker, identifying 
the project location, sample site, the depth interval of the sample (e.g. 0-6"), and the sample date. It 
is important that the type of soil extraction method to be used for the various chemical analyses be 
clearly identified on the chain of custody to the independent third party accredited laboratory. 

6.1.3.2 Sediment Sampling 

Sediment in local surface water features was sampled on a semiannual basis for one year prior to any 
construction in the area. Operational samples are taken upstream and downstream of the Crow Butte 
project site to monitor for impacts to the sediments from mining operations. 

At the sampling location, collect a grab sample of the stream or impoundment sediment. Remove any 
vegetation, rocks, or other debris that may be present; place the sample in a plastic bag and seal. After 
allowing the bag to set, pour off any liquid that has decanted, remove the air, and re-seal the bag. The 
laboratory requires at least 50 grams of sample to meet the LLD requirements. 

The sample bag should be pre-labeled with the sample identification, sample location, sample analysis 
required, date, and company initials. Prepare a Chain of Custody form and submit the sample to the 
independent third party accredited laboratory. 

6.1.4 Vegetation Sampling 

Vegetation samples from Crow Butte project were collected on an annual basis in animal grazing 
areas in the direction of the prevailing wind through 1997. Sampling was normally performed during 
the summer months. In 1998, routine vegetation sampling was discontinued with NRC approval due 
to the determination that exposure from grazing animals was not a potentially significant pathway. 

Vegetation sampling may be required at some time in the future. Circumstances that would indicate 
the necessity for vegetation sampling include land application for waste disposal or characterization 
of impacted areas. 
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When obtaining vegetation samples, select mainly grasses or leafy plants that would normally be used 
as forage by domestic and wild animals as opposed to woody plants such as sagebrush. Samples 
should be comprised mainly of stems, leaves, and fruit and should be representative of the current 
year' s growth. Cut the plants with a trimmer within a few inches of the ground and place in the sample 
bag until the bag contains a minimum of 8-10 kilograms (wet weight) of vegetation. Do not include 
any root material. The sample should be representative of dominant vegetation present at the sample 
location. 

The plastic bags must be weighed and clearly labeled at the time of sampling with a permanent 
marker, identifying the project location, sample site, and the sample date. It is important that the 
sample wet weight and type of analytical method to be used for the various analyses be clearly 
identified on the chain of custody to the contract laboratory. Vegetation samples should be submitted 
to the independent third party accredited laboratory as quickly as possible. 

6.1.5 Direct Radiation Measurement 

Environmental gamma radiation levels are monitored continuously at the air quality monitoring 
stations. Dosimeters that fully meet ANSI N545 performance, testing, and procedural specifications 
will be used. 

The dosimeters are supplied by the vendor before the end of each quarter. Each shipment of 
dosimeters contains a control dosimeter that measures exposure rates during processing and shipping 
of the dosimeters and a deployment dosimeter that measures exposure rates while deploying the 
dosimeters. Before deployment of the dosimeters, the control dosimeter must be placed in a storage 
area with a low ambient background gamma dose rate. The deployment dosimeter is also placed in 
the storage area after the dosimeters are deployed. 

The dosimeters are deployed at the beginning of each quarter. The dosimeters are clipped onto each 
survey location with the fastener provided with the dosimeter. Each dosimeter has a tag with an 
identification number. When exchanging the dosimeters, the dosimeter is replaced with the 
corresponding dosimeter identification number. 

After the dosimeters are collected, care is taken to ensure that they are not exposed to any additional 
gamma radiation or x-rays. Once the dosimeters are collected, they are returned to the vendor in the 
original box with the provided shipping label. This label cautions against exposure to radioactive 
materials or x-rays while in transit. 

6.1.6 Uncertainty Limits for Volume and Mass Measurements 
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Sample volumes are derived for each type of sample based on measurement requirements. For liquid 
or solid samples consideration is given for the density/composition of the matrix, counting efficiency 
of the instrumentation, laboratory specific MDLs. applicable analytical chemical recovery, 
preservation techniques, and homogeneity of the samples. Air particulate volumes are impacted by 
filter collection efficiency, filter dust loading, and flow rates of sampling equipment. Methods for 
reporting sample analysis and results are found in; SHEQMS Volume IV, Health Physics Manual, 
SHEQMS Volume VI, Environmental Manual, and the SHEQMS Laboratory Manual. 
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7 OCCUPATIONAL SAMPLE COLLECTION 

CBR performs occupational monitoring at the Crow Butte project as required by NRC regulations 
and CBR' s source materials license. Measurements are performed for the following purposes. 

• To allow CBR to determine the annual internal and external radiation dose to employees; 

• To ensure that the regulatory requirements and license conditions for dose limitations and meeting 
"as low as reasonably achievable" objectives are met; and 

• To evaluate the performance of exposure controls; 

CBR' s occupational monitoring program was prepared in accordance with the guidance contained in 
Regulatory Guide 8.30. Regulatory Guide 4.15 was also consulted for guidance for quality assurance 
and quality control measures to ensure the accuracy of occupational monitoring activities. 

7.1 AIRBORNE URANIUM SURVEYS 

7.1.1 Area Samples 

Area air samples should be collected during the performance of work duties. Area samples may be 
used to monitor concentrations in work areas or to determine the effectiveness of the confinement of 
radioactive materials. For work area monitoring, the location of air samples should be as close to the 
breathing zone as practical without interfering in the performance of duties. To determine 
confinement, samplers should be placed in the airflow path near the source of contamination. 

At a minimum, airborne uranium samples will be collected as approved by NRC in the source 
materials license. The frequency of the airborne uranium sampling is weekly in Airborne 
Radioactivity Areas and monthly in areas not designated as Airborne Radioactivity Areas as 
recommended in Regulatory Guide 8.30, although this frequency may be modified by specific NRC 
license conditions. More frequent sampling may be advisable when starting new equipment or 
facilities. During yellowcake packaging operations, sampling in the dryer room is continuous. Spot 
samples may also be collected to verify the adequacy of the sampling procedures or as determined 
necessary by the RSO 

Measurement of airborne uranium is performed by gross alpha counting of the area air filters using 
an alpha scaler such as a Ludlum L-2000 or equivalent. The analytical results are compared to the 
derived air concentration (DAC) for soluble (D classification) natural uranium of 5 E-10 µCi/ml from 
Appendix B to 10 CFR § §20 .1001 - 20.2401. Crow Butte has collected isotopic samples from seven 
locations throughout the Central Processing Plant. As per Regulatory Guide 4.14, airborne particulate 
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samples from the in-plant sampling stations were analyzed for u-Nat, Th230, Ra226, and Pb210. Sampling 
indicated that the concentrations of the isotopes analyzed were present in concentrations significantly 
below 10% of their respective DAC' s. In addition, the sum of the DAC percentage from Th230

, Ra226, 
and Pb210 combined is significantly less than 1 %, meeting the criteria of less than 30%. Therefore, 
these three radionuclides can be disregarded from the determination of the internal dose under 10 
CFR 20.1204(g). Solubility studies performed at the Crow Butte operation demonstrated that the 
Uranium is of Class D solubility. Uranium compounds that have no assigned inhalation classification, 
or for which no site-specific data is available, such as uranium carbonates, shall be assigned to 
inhalation Class W for radiation protection purposes. 

Samples should be obtained using the following steps: 

• Obtain an Eberline RAS-1 or Hi-Q or Staplex Hi-Vol Sampler or similar equipment and the 
appropriate glass fiber filters. Ensure that the air sampler has a current calibration as discussed in 
Section 5. 

• Record data concerning sample location, start and end time, total time in minutes, flow rate, as 
found operating status of the air sampler, air sampler identification, location and calibration data 
on the sampling form. 

• Place a filter in the filter holder taking care not to damage or contaminate the filter. 

• Place the air sampler at a location where workers could be exposed to airborne particulates at 4 
to 6 feet above the floor and at least l foot away from walls, cabinets, etc. 

• Ensure that the sampling environment is representative of the conditions encountered by workers 
while performing assigned duties. 

• Start the pump and record the start time and the initiaJ flow rate on the sampling form. Ensure that 
an adequate volume of air is obtained to meet the lower limit of detection (LLD) for uranium (i.e. , 
10% of the applicable DAC). 

• At the conclusion of sampling, record the flow rate, shut off the sampler and record the sampling 
stop time on the sampling form. Unless the sample period is extremely Jong, with resulting dust 
loading on the filter, there should be no change between the initial and final flow rate. 

• Carefully remove the filter from the filter holder and p]ace in the sample holding envelope, taking 
care not to touch or disrupt the particulate material collected on the filter. 

7.1.2 Breathing Zone Air Samples 
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In the plant, breathing zone air samples may be collected periodically. The samples are representative 
of the air inhaled by the worker. Breathing zone sampJes for specific jobs are used to monitor the 
intakes of individual workers performing tasks that have the potential for high airborne exposures. 
Breathing zone samples may also be collected for an entire work shift, resulting in a composite sample 
for an employee performing his normal duties. The breathing zone sample, in the latter case, may be 
used as a means of judging the adequacy of the area air monitoring program. 
The RSO typically determines under which circumstances a breathing zone sample should be 
obtained. 

Samples should be obtained using the following steps: 

• Obtain a lapel sampler (Sensidyne BDX or equivalent). Ensure that it is fully charged and properly 
calibrated. 

• Obtain a glass fiber filter(s), or equivalent, of the proper size and an appropriate filter holder. 
Place filter in holder and attach to sampler hose. 

• Secure the pump to belt and the filter holder to the shirt collar or lapel. Make sure the pump is in 
the upright position at all times. Consolidate the tubing to minimize restriction of motion. 

• Turn the pump on (recording the time and flow rate) and continue monitoring until the task is 
completed. Record the time and flow rate at which the job is completed. 

• Lapel samplers are to be analyzed within two working days of sampling, where possible. Ensure 
that the SHEQ Department obtains the filter and information in a timely manner so analysis can 
be completed. 

7.1.3 Natural Uranium Radiometric Analysis 

Natural uranium air sample filter(s) must be aged a minimum of three (3) hours in order to eliminate 
the short-lived radon daughters. These include Pb-21 4 (26.8 min), Bi-214 (19.7 min), and Po-214 
(164 µsec) in the shorter-lived decay chain. A sample counted immediately after collection will not 
only contain possible uranium ore dust and a possible static charge, but it may also contain radon 
daughters. Counting the sample too soon after sample collection will result in an overestimation of 
airborne uranium. 

Samples may also be sent as individual samples or as part of a composite sample, to an approved 
outside independent third party accredited laboratory for analysis for specific isotopes. 
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7.2 RADON DAUGHTER MEASUREMENT 

Radon daughter samples are taken in various areas of the plant and offices. The sample locations are 
near areas where workers are most often present to ensure that the samples are representative of 
worker exposure. Sampling is performed at a monthly frequency, unless concentrations greater than 
0.08 WL are discovered. When concentrations greater than 0.08 WL are discovered, the sampling 
frequency is increased to weekly. Weekly sampling continues until concentrations ofless than 0.08 
WL occur for four consecutive weekly samples. 

Analysis of radon daughter samples is performed on-site using the Modified Kusnetz Method. 
Measurement of radon daughters on sample filters is performed by gross alpha counting using an 
alpha scaler such as a Ludlum L-2000 or equivalent. 

In addition to the Modified Kusnetz Method, CBR uses the PRISM II continuous radon monitoring 
system, which allows "real time" analysis of atmospheres for radon daughter concentrations. The 
PRISM II is used as a diagnostic tool to allow evaluation of work practices and engineering controls 
and may not be used for routine monitoring or exposure determination purposes. 

7.3 EXTERNAL RADIATION EXPOSURE 

7.3.1 Personnel Dosimeters 

Occupational exposure to external gamma and beta radiation is measured using personnel dosimeters 
such as Thermoluminescent Dosimeters (TLD) or Optically Stimulated Luminescence (OSL) 
dosimeters. With two exceptions, dosimeters must meet NRC requirements, which state that a 
contract vendor must be certified by the National Voluntary Laboratory Accreditation Program 
(NVLAP) of the National Institute of Standards and Technology (NIST). The exceptions to this 
requirement are direct and indirect reading pocket ionization chambers and dosimeters used to 
measure the dose to extremities. The dosimeters consist of a clip-on badge worn by workers. The 
badge contains a chip that is constructed of a material that senses total exposure to external radiation. 
When the chip is properly developed, the radiation dose received by an individual during the period 
of time that the badge was worn may be determined 

The RSO is responsible for determining the dosimetry requirements based on the facility radiation 
levels, worker job locations and tasks, and specific licensing requirements. For each category of 
workers, the RSO must determine whether it is likely that a worker's dose may exceed the criteria 
from§ 20.1502(a). If it is determined that dosimetry is required, the RSO will determine the exchange 
frequency for the dosimetry (i.e., monthly or quarterly). Contractors, depending upon the task to be 
performed, may also be issued dosimeters at the discretion of the RSO. 
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The RSO is responsible for reviewing the dosimetry results and comparing them with past data and 
regulatory exposure limits. Upon receipt of the dosimetry results from the NVLAP laboratory, the 
individual exposure records are to be maintained on hard copy and/or a computer system. 

The control personnel dosimeters used by the NVLAP processor to subtract background exposure 
from the personnel badges, are to be stored in areas away from areas where elevated gamma dose 
rates may be present. It is important that control badges are returned to the NVLAP processor with 
the personnel dosimeters. In the event that a control badge is damaged, any unused personnel 
dosimeter may be designated as a control badge as long as it has been stored away from areas where 
gamma activity is mostly likely to occur. 

7.3.2 Gamma Surveys 

Gamma surveys are conducted at various locations throughout the facility. Routine gamma surveys 
are performed as approved by NRC in the source materials license. In areas that meet the criteria for 
posting as "Radiation Areas", surveys should be perfonned at least quarterly as recommended in 
Regulatory Guide 8.30. NRC licensing requirements specific to the facility may require alternate 
survey frequencies. Gamma surveys are conducted on a semiannual basis at various locations through 
the plant. These results are used to insure plant areas are properly placarded in accordance with 10 
CFR 20. Additional gamma surveys may be performed at the discretion of the RSO or HPT to further 
characterize gamma dose rates. These surveys can be random, in conjunction with RWPs, to assist in 
identifying Radiation Areas, or performed before or during routine work, during contaminated waste 
control, or during upset conditions. Regardless of the purpose of the survey, the same procedure will 
be utilized to perform gamma surveys. 

7.3.2.1 Instruments 

• Ludlum Model 3 Gamma Meter with Ludlum Model 44-38 G-M detector or equivalent, calibrated 
in MilliRoentgen per hour (mR/hr). 

7.3.3 Beta Surveys 

In addition to gamma surveys, beta surveys should be performed before specific tasks that involve 
direct handling of large quantities of aged yellowcake (i.e., older than four months) to ensure that 
extremity and skin exposures for workers performing these operations are not unduly high. 

Extremity dosimetry is required by 10 CFR 20.1502 if a worker is likely to receive a dose to any 
extremity in excess of 1250 mR/qtr or to the eye in excess of 375 mR/qtr. 

Beta surveys should be performed before any special maintenance or non-routine operational activity 
with aged yellowcake to determine protective clothing needs and what portion of the body may be 
most exposed. If appropriate protective clothing and equipment is used (e.g. heavy rubber gloves, eye 
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protection, etc.) the beta dose rate may not be a significant factor to overall dose. However, the 
protective clothing and equipment used must be of sufficient density to ensure that significant beta 
radiation does not reach the skin or the lens of the eye. 

7.3.3.J Instrument 

• Ludlum Model 2224-1 with a 43-93 probe or equivalent equipment. 

• The detector must be equipped with a beta shield to perform this survey. 

7.3.4 Surface Contamination 

The primary sources of potential surface contamination at in situ leach uranium mines are associated 
with precipitation, slurry transfer, drying and packaging activities, and filter press activities. The 
remaining recovery and elution portions of the process do not present a significant surface 
contamination problem except for dried spills or when special equipment maintenance is required. 
Any visible yellowcake or production fluid spills must be cleaned up as soon as possible to prevent 
the potential spread by contact or drying and possible suspension into the air that could pose an 
inhalation hazard. If contamination is detected in a designated clean area above specified limits, the 
RSO will be promptly notified and the area will be cleaned. An investigation into the source of the 
contamination will be performed. 

Routine surveys in the process areas consist of both a visual inspection for obvious signs of 
contamination (i.e. visible yellowcake) and instrument surveys to determine total alpha 
contamination. If the total alpha survey indicates that contamination is greater than 200,000 dpm/100 
cm2

, the area shall be cleaned and resurveyed. This level of contamination has been determined to be 
low enough to ensure little contribution to airborne radioactivity and is re.adily visible due to the low 
specific activity of uranium. 

In designated clean areas, such as lunchrooms, offices, and respirator cabinets, the target level of 
contamination is nothing detectable above background. If the total alpha survey indicates 
contamination exceeds 250 dpm/100 cm2 (25% of the removable limit) a smear survey must be 
performed to assess the level of removable alpha activity. If smear test results indicate removable 
contamination greater than 250 dpm/100 cm2

, the area must be cleaned promptly and resurveyed. The 
RSO will investigate the cause of the contamination and implement corrective action to minimize the 
potential for a recurrence. 

Direct measurement of total contamination is performed using alpha scintillation detectors. 
Measurement of loose contamination is performed by gross alpha counting of the smears using an 
alpha scaler such as an Eberline MS-3 or equivalent. 
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7.4 BIOASSA Y PROGRAM 

CBR has implemented a bioassay program to monitor for internal exposure to natural uranium. The 
bioassay program has been prepared in accordance with the guidance contained in Regulatory Guide 
8.22, "Bioassay at Uranium Mills", (Revision 2, 2014). All plant personnel are included in the 
bioassay program. The program is implemented by the RSO. 

CBR routinely performs bioassay by urinalysis for natural uranium. A baseline urinalysis is 
performed on all employees prior to their initial assignment at the plant. Routine bioassay samples 
are collected at a frequency that is based upon the employee's work assignment. Diagnostic bioassays 
may be required by the RSO based upon specific work activities. Upon termination of employment, 
a final urinalysis will be performed on all employees. 

Records of bioassay results are maintained to document the sample collection and analysis dates as 
well as the individual's record to allow the most recent results to be compared to the employee's 
previous history. 

Analysis of bioassay samples is performed at an independent third party accredited analytical 
laboratory. CBR submits spike and blank samples with each batch of bioassay samples to monitor the 
laboratory for accuracy and sample contamination. Analytical results for spiked samples must be 
within 30 percent of the spiked value. Otherwise, the most recent batch of samples will be re-run. The 
RSO will conduct an investigation to determine whether the CBR spiking procedure or the analytical 
laboratory was the cause of the inaccurate results. 

Duplicate samples are obtained for submission to a different laboratory to monitor precision. These 
samples are submitted by CBR on a periodic basis. These duplicate samples are in addition to the 
duplicate samples analyzed by the analytical laboratory. 
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8 SAMPLE MANAGEMENT AND QUALITY CONTROL 

Performance indicators are used to determine if the laboratory's processes are in control. The accuracy 
of the instruments or containers are checked regularly to ensure that sampling performance criteria 
remain within the limits specified by the QAP. The results of mass, flow rate, or volume calibrations 
and associated uncertainties are tracked and recorded. Performance indicators are selected to provide 
a management tool for tracking and trending performance and to identify precursors to 
nonconforming conditions. Laboratories consider necessary levels of precision, acceptable bias, and 
applicable detection limits. Definitions are as follows: 

• Precision is the closeness of agreement between independent test results and can be assessed 
using replicate samples. It may be expressed as the standard deviation. 

• Bias of a measurement process is a persistent deviation of the mean from the accepted 
reference value of the quantity being measured It does not vary if a measurement is repeated. 

• Sensitivity is the capability of a method or instrument to discriminate between measurement 
responses representing different levels of the analyte of interest. An evaluation of sensitivity 
is included in the CBO and/or vendor laboratory analytical methods that are used to analyze 
samples. 

• Representativeness is generally ensured through the use of standard sampling protocols. 
• Accuracy is the nearness of a measurement or the mean of a set of measurements to the true 

value and is usually expressed as the relative percent difference. 
• Comparability is the confidence with which one data set can be compared to another and is 

ensured by employing approved sampling plans, standardized field procedures, and 
experienced personnel using properly maintained and calibrated instruments. 

8.1 SAMPLE HANDLING AND DELIVERY 

Chain of Custody (COC) forms should accompany every sample sent to off-site laboratories. The 
chain of custody should contain at a minimum the type of sample, the sample identification number, 
the preservation techniques (if any), the name of the sampler, the date and time the sample was taken, 
the name(s) of individuals who handled the sample and when they passed it on to another person, and 
the required analysis. Once the laboratory is finished with the chain of custody, it is sent back to the 
SHEQ Department with the analytical package so it can be filed for future reference. 
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8.2 INDEPENDENT THIRD PARTY ACCREDITED LABORATORY QUALITY 
CONTROL 

CBR has implemented a quality control program to determine the precision and accuracy of the 
monitoring processes. Quality control sampling includes replicate samples to determine precision, 
spiked samples with a known concentration to determine accuracy, and blank samples to detect and 
measure contamination of analytical samples. 

Inter-laboratory duplicate samples are analyzed by a second laboratory to determine the precision of 
the original laboratory. In addition, intra-laboratory duplicate samples may be collected and sent to 
the primary laboratory to assure internal laboratory precision. The RSO selects the locations, media 
and number of inter-laboratory and intra-laboratory duplicate samples. A minimum of one duplicate 
sample is collected per sampling period. 

In addition to the quality control samples prepared and submitted by CBR to contract analytical 
laboratories, each qualified laboratory will have an acceptable QA/QC program in place. The CBR 
QA Coordinator will review the vendors QA/QC Program and will be responsible for approving the 
use of the vendor. Qualified laboratories will submit verification of participation in the EPA's Quality 
Control Program and the laboratory certification programs for environmental waters. 
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8.3 ANALYTICAL SENSITIVITY 

8.3.1 Lower Limits of Detection 

The NRC in Regulatory Guide 4 .14 recommends the lower limits of detection (LLD) for radiological 
samples. CBR has adopted these LLD values that are appropriate for the samples obtained at the Crow 
Butte project. The required LLD values are listed in Table 2. 

Table2 
Radiological Lower Limits of Detection 

Media Radionuclide Lower Limit of Detection 

Air Natural Uraniwn l X 10-16 µCi/ml 
Thorium-230 
Radium-226 

Lead-210 2 x 10-15 µCi/ml 

Radon-222 2 x 10-10 µCi/ml 

Water Natural Uraniwn 2 x 10-10 µCi/ml 
Thorium-230 
Radium-226 

Polonium-210 1 x 10-9 µCi/ml 
Lead-210 

Soil and Sediment Natural Uranium 2 X 10-7 µCi/g 
(dry) Thorium-230 

Radium-226 
Lead-210 

Vegetation, Food and Fish Natural Uraniwn 2 X 10-7 µCi/kg 
(wet) Thorium-230 

Radium-226 5 X 1 o-s µCi/kg 

Polonium-210 1 x 10-6 µCi/kg 
Lead-210 
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8.3.2 Non-radiological Detection Limits 

Minimum detection levels are necessary for non-radiological samples obtained at the Crow Butte 
project. CBR has adopted the detection levels listed in Table 3. 

Table3 
Non-radiological Detection Limits 

Analyte Detection Level ( mg/I) 

Calcium 
Magnesium 

Sodium 
Potassium 
Carbonate 

Bicarbonate 
Sulfate 

Chloride 
Ammonia-N 

Nitrite-N 
Nitrate-N 
Fluoride 

Silica 
Total Dissolved Solids 

Total Alkalinity 
Conductivity 

COMMONIO S 
1.00 
1.00 
1.00 
1.00 
0.10 
0.10 
1.00 
0.10 
0.05 
0.01 
O.Ql 
0.10 
1.00 
1.00 
0.10 

1.00 (µmho) 
pH ± 0.02 (standard units) 

ACCURACY CHECKS (atteptable range) 
Ion Balance 

TDS Balance 
Conductivity Balance 

Arsenic 
Barium 
Boron 

Cadmium 
Chromium 

Copper 
Iron 
Lead 

MINOR AND TRACE METALS 

MINOR AND TRACE METALS (continued) 
Manganese 

Mercury 
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0.001 
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0.015 
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0.001 
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Table3 
Non-radiological Detection Limits 

Analyte Detection Level ( mg/I) 
Molybdenum 

Nickel 
Selenium 
Vanadium 

Zinc 
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9 ON-SITE LABORATORY QUALITY ASSURANCE 

CBR has implemented a quality assurance /quality control program to determine the precision and 
accuracy of the laboratory analysis performed in the on-site laboratory. Quality control in the on-site 
laboratory includes the use of appropriate analytical methods, quality control samples and other 
internal quality control activities including instrument calibration, analyst training, equipment 
maintenance, and external quality control. 

9.1 ANALYTICAL METHODS 

The use of approved standard analytical methods ensures that the quality objectives for operation of 
the laboratory are met. Table 4 lists the assays that are performed in the on-site laboratory and the 
analytical method that is used. Specific procedures for each method are described in the Laboratory 
Manual maintained in the laboratory for use by the analysts. 

Parameter 

Alkalinity as CaC03 

Chloride 

Oetober November ~10 2017 

Table4 
On-Site Laboratory Analytical Methods 

Reference/Method 

«Spectrophotometric Determination of Uranium (VI) with 
Bromo-P ADAP", DA Johnson and TM Florence 

"Standard Methods for Chemical and Atomic Absorption 
Analysis of Uranium-Ore Concentrate", Titrimetric ASTM 
Cl 022-05(201 O)e1

. 

Uranium by Inductively Coupled Plasma - Optical Emission 
Spectroscopy 

EPA 310.1 Titrimetric 

Standard Methods, 17th Ed 4500-Ci- B. Argentometric 
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Parameter 

Sulfate 

Total Dissolved Solids 

pH 

Sodium 

Calcium 

Vanadium 
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Table4 
On-Site Laboratory Analytical Methods 

Reference/Method 

EPA 375.4 Turbidimetric 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 

EPA 160 .1 Residue - filterable, Gravimetric, 180°C 

EPA 150.1 Electrometric 

EPA 273 .1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 

EPA 215 .1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 

EPA 286.1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 
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9.2 QUALITY CONTROL SAMPLES 

CBR uses three types of quality control samples at the on-site laboratory. These samples are duplicate 
samples, spiked samples, and control standards. Although the quality control samples are primarily 
used to monitor and control systematic and random measurement errors, they are useful in detecting 
all types of laboratory error. 

9.2.1 Duplicate Samples 

Duplicates are taken of the original sample and analyzed in the same way as the original sample. 
These duplicate samples allow the analysts to determine the precision of the assay. The acceptable 
limit for the duplicate analysis is ± 10% over the range normally encountered in the laboratory. If the 
assay is very high or very low, criteria for limits will be determined on a case-by-case basis. 

9.2.2 Spiked Samples 

Standard addition spikes are the addition of a known amount of analyte to a duplicate sample aliquot. 
These samples are useful in estimating the accuracy of an assay and in identifying potential 
interferences. The acceptable limit for spikes is 90 to 110 percent recovery. 

9.2.3 Control Standards 

Control standards are certified standards whose chemica1 concentration values are known. They are 
used for spiking and standardizing reagents. For example, a chloride standard that is sodium chloride 
with a concentration of 1,000 ± 0.0005 moles per liter is used to standardize the AgN03 solution 
which is used in the analysis of chloride. The standard is certified traceable to National Institute of 
Standards and Technology Standard Reference Material. This standard is also used for preparing 
chloride spiked samples. The acceptable limit for control standards is 90 to 110 percent recovery. 

9.2.4 Internal Quality Control Activity Schedule 

Analysts will perform a minimum of one duplicate and one spike quality control sample per week per 
parameter assay. 

Reagent blanks will be analyzed whenever new reagents are used and as often as required in specific 
methods. A reagent blank is the reference base with which the analytical results are compared under 
the same conditions as the samples to be analyzed, except deionized water is used in place of the 
sample. 
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For analysis of metals in water by atomic absorption and inductively coupled plasma-atomic emission 
spectrometry, calibration standards and blanks are ana1yzed with each batch of samples. Calibration 
standards are samples with a kno~n concentration that are used to plot an absorbance versus 
concentration curve. This curve is used to determine the concentration of the samples being assayed. 
The standards that are used to prepare the calibration standards are certified and traceable to NIST 
Standard Reference Material. 

9.3 INSTRUMENT CALIBRATION 

9.3.1 pH Meter 

The pH meter is calibrated daily with pH 7 and pH 4 (or pH 10) buffer solutions. Calibration results 
are recorded. 

9.3.2 Conductivity Meter 

The conductivity meter has a set of cell constant and automatic temperature compensation. In order 
to ensure the accuracy of the instrument, the conductivity of standardized O.01 molar potassium 
chloride with a specific conductance of 1413 µmho/cm at 25°C is checked and recorded on a monthly 
basis. 

9.3.3 Turbidimeter 

The turbidimeter is calibrated with Formazin, the primary turbidity standard, at least semiannually. 
All calibration data is recorded. 

9.3.4 Balance 

The Mettler balance is cleaned and checked annually by a certified technician. 

\Vhen in use, the balance is checked on a monthly basis with NBS Class S masses calibrated to within 
0.025mg or better. 
All calibration data is recorded. 

9.3.5 Perkin Elmer Atomic Absorption Spectrophotometer Model 3100 

The operator can determine whether instrumental parameters are optimized and if the instrument is 
performing to specifications by using the sensitivity check The sensitivity check value (in mg/I) is 
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the concentration of an element that will produce a signal of approximately 0.2 absorbance units under 
optimum conditions at the wavelength Jisted. This number can be found in the Analytical Methods 
for Atomic Absorption Spectrophotometry. 

If the instrument develops a malfunction that cannot be corrected by operator maintenance, a trained 
specialist will service it. 

9.3.6 Optima 8300DV ICP-OES 

For daily operations the instrument is calibrated according to the manufacturer's recommended 
procedures, using mixed calibration standard solutions and the calibration blank. The calibration line 
should consist of a minimum of a calibration blank and a high standard. Replicates of the blank and 
highest standard provide an optimal distribution of cal1bration standards to minimize the confidence 
band for a straight-line calibration in a response region with uniform variance. If the instrument 
develops a malfunction that cannot be corrected by operator maintenance, a trained specialist wjll 
service it. 

9.3.7 Automatic Pipettes 

Based upon equating milligrams with milliliters, automatic pipettes will be checked for accuracy by 
weighing the contents of the pipette on a precision balance. This will be performed and documented 
periodically as deemed necessary by the Lab Foreman. 

9.3.8 Auto Titration 

Two different autotitrators are used for analyzing monitor well samples; Mettler Toledo Autotitrator 
and a Metrohm Autotitrator. Calibration of the two autotitrators is performed, at a minimum, weekly. 
The procedures for performing the calibrations are described in CBO-QMP-10-009, Autotitrator 
Procedures. 

9.4 CROSS-CONTAMINATION CONTROL 

All glassware used in the laboratory is washed in a solution of tap water with the addition of a low 
phosphate laboratory grade detergent. The glassware is then rinsed with tap water. The glassware is 
then final rinsed with deionized water. 

Oetober November ~l.Q, 2017 Section 9: Page 5 



CAMECO RESOURCES 
CROW BUTTE OPERATION 

Quality Assurance Program 

A deionized water system consisting of one activated carbon unit and two mixed bed deionizers is 
used to provide quality deionized water for assay work and glassware final rinsing. 

9.5 ANALYST TRAINING 

9.5.1 Lab Foreman 

The minimum qualifications for a Lab Foreman are two years of post-secondary education in science 
and two years of inorganic laboratory experience. At least one year of this experience should be at 
an in-situ uranium facility. 

9.5.2 Laboratory Technician 

The minimum qualifications for a Lab Technician are a High School Diploma or a minimum of two 
years of directly related work experience. The Lab Foreman will dire.ctly supervise the Laboratory 
Technicians in the performance of their duties. 

9.6 EQUIPMENT PREVENTATIVE MAINTEN CE PROCEDURES 

Analysts will become thoroughly acquainted with the instrument operation manuals and will use the 
proper maintenance procedures as specified by the manufacturers. 

9.7 EXTERNAL QUALITY CONTROL 

Samples from wellfield monitor wells will be split and analyzed for the excursion parameters 
(alkalinity, chloride, and conductivity) at the on-site laboratory on a quarterly basis. The sample splits 
will be sent to a contract laboratory for analysis of the same excursion parameters. The on-site 
laboratory results will be compared with the contract laboratory results for consistency. The Lab 
Foreman or QA Coordinator will review the results from each laboratory. If the results are not within 
10 percent for all parameters that are greater than 50 ppm or within ± 5 ppm for those parameters with 
a concentration less than 50 ppm, an investigation will be performed and appropriate corrective action 
will be taken. 

9.8 DATA HANDLING 
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Production zone and shallow monitor well data will be reviewed for accuracy and reported to the 
Restoration Manager. Results of monitor well analysis for excursion indicators will be checked by 
the analysts to determine whether they are within the range of the upper control limits (UCLs) for that 
well. Any discrepancies will be investigated. If the data for a particular well falls out of range, it will 
be immediately reported to the SHEQ Manager Coordinator or designee. 

All process analytical data will be reported to the Plant Supervisor or designee. 

The Lab Foreman will maintain all original laboratory worksheets and instrument calibration data on 
file in the on-site laboratory. Records will be maintained for the appropriate duration as discussed in 
Section 12.4. 
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10 VERIFICATION AND VALIDATION (V & V) 

The verification and validation (V & V) of certain aspects and support activities of radiological, 
environmental and effluent measurement processes or monitoring programs are essential to the QAP. 
These aspects and activities include data and computer software, spreadsheet V & V, and project 
method validation. 

The analytical data from the CBR radiological counting laboratory will be reviewed by the RSO. The 
RSO or the QA Coordinator will also review the environmental and effluent monitoring data from 
the on-site laboratory and contract laboratories. The RSO or the QA Coordinator will be responsible 
for evaluating the data, entering the data into the corporate data handling system, and distributing the 
data to the corporate files and specified personnel. Data review will be properly documented. 

10.1 Validation and Verification for Accuracy and Completeness 

The objective of verification is to ensure that data is colJected and reported in a consistent manner 
with approved procedures and per time requirements. This involves the review of raw data for 
completeness, transcription errors, accuracy of calculations, and whether proper procedures are 
followed. The RSO is principally responsible for the validation and verification of activities whose 
failure could have an impact on the environment, health, or safety. The RSO, HPT, and Lab 
Foreman are responsible to review and initial logbooks, QC reports, and logs at least monthly for 
completeness and accuracy. 

Technical data is routinely verified and validated to ensure that the data is of sufficient quality and 
quantity. Computer software and spreadsheets used in the implementation of radiological and 
environmental monitoring are documented, verified, and validated before initial routine use and after 
each modification of the software. To ensure records remain consistent and accurate, software testing 
includes comparing calculations against known data. Critical data migrated from old systems to new 
systems are also compared to verify accuracy and completeness. 

Spreadsheets used for radiological monitoring are cross checked monthly by the RSO. The cross 
checks include the following: 

• Data entry 
• Hand calculation of randomly selected radiological surveys 
• Hand calculation of formulas used 

10.2 TECHNICAL REVIEW 

Technical review involves reviewing screened data points to determine if the point is acceptable or 
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corrective action is needed. This evaluation takes into consideration factors such as number of 
historical data points, analyte concentrations, magnitude of deviation, variability of historical data, 
and location of sample point in regards to other potentially interfering activities. If point is not 
acceptable corrective action is taken. 

10.2.1 Detection Limit Review Criteria 

The reviewer will determine that the detection limits specified in Tables 2 and 3 have been met. 

10.2.2 Accuracy Check Criteria 

• The radionuclide content of the various matrices {soil, vegetation, water, and air) should be 
evaluated for consistency with published data normally found in government reports. 

• The radionuclide content of matrices where one would expect radiological constituents to be in 
secular equilibrium (such as soil) should be evaluated for internal consistency. 

• The gross alpha value (if available) should be compared to the sum of the individual alpha 
emitting nuclides such as natural uranium, radium 226, and thorium 230. 

• The cation-anion balance should be between 0.95 and 1.05. 

• The ratio of the measured total dissolved solids (IDS) at l 80°C to the calculated IDS corrected 
for bicarbonate decomposition should be between 0.90 and 1.10. 

• The ratio of the measured electrical conductance (dilute) with the calculated electrical 
conductance should be between 0.95 and 1.05. 

If the data on a given sample does not meet the above accuracy checks, the RSO will investigate the 
laboratory and sampling procedures to determine the cause of the discrepancy. 

10.2.3 Data Comparison Criteria 

The data on a given sample or set of samples will be compared with the data from previous 
representative samples from the same population. If an individual result falls within the range 
obtained on previous samples, the result is considered acceptable. If the result falls outside of the 
range, the data is evaluated for trends or other unusual distribution. The laboratory will then be 
notified and asked to check all calculations and quality control checks. If no discrepancies are found 
a new analysis may be requested on the sample provided that the maximum holding time for the 
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sample has not been exceeded. If the maximum holding time has been exceeded, the RSO may then 
request a re-sample. 

10.2.4 Anomalous Data 

The determination of anomalous data is done through the validation process. Sampling data is 
screened for values that fall outside of the historical data ranges. The historical data ranges are 
established by historic sampling events. It involves screening of the data, technical review, and 
corrective actions to determine if the data point is indeed anomalous. 

10.2.5 Corrective Action 

Corrective action allows for further investigation into the cause behind anomalous data. Corrective 
action may include requesting a laboratory check of calculations and dilutions, sample reanalysis, re­
sampling, and comparison of data to the next sampling event. Based on the corrective action the RSO 
or QA Coordinator can then determine if the data point is acceptable or an anomalous point. 
Anomalous points are considered unusable. 

10.2.6 Validation of Field Data 

Field data verification ensures that data is collected in accordance with designated procedures and per 
required schedules. The data should be reviewed for completeness, transcription errors. compliance 
with procedure, and accuracy of calculations. The individual validating the data, in consultation with 
the RSO or QA Coordinator, may correct problems that are found or noted in the documentation by 
lining through the incorrect entry with a single line, correcting the information, then initialing changes 
made to the document. Care must be made not to obscure the erroneous information. The person 
validating the data must also ensure that erroneous data is not entered into the database. 

10.2.7 Variance of Field Data 

Changes from field protocols established in SHEQMS Volume IV, Health Physics Manual and 
SHEQMS Volume VI, Environmental Manual must be authorized by the RSO and MaBager of SHEQ 
Coordinator and fully documented by the initiator. Field variance will be reported immediately to 
evaluate the impact the variance has on the data. Examples of variance in the field would be the 
activity performed or sample collection technique did not follow proper protocols, the monitoring or 
measurement instrument used was out of calibration, or there is a loss or damage to the record that 
cannot be duplicated. In events of variance it may be necessary for a corrective action(s). Field 
variance will be recorded in field notebooks and log sheets. 

Oetober 5November 10, 201 7 Section 10: Page 3 



CAMECO RESOURCES 
CROW BUTTE OPERATION 

Quality Assurance Program 

This page intentionally blank 

Oeteeer 5November 10, 2017 Section 10: Page 4 



CAMECO RESOURCES 
CROW BUTTE OPERATION 

Quality Assurance Program 

11 PREVENTIVE AND CORRECTIVE ACTIONS 

The preventive and corrective actions aspect of the QAP ensures continuous improvement processes 
are implemented, deficiencies and non-conformance on programs are defined and identified, and 
corrective or preventive actions are taken. 

11.1 DEFICIENCIES AND NON-CONFORMANCE 

Assessments, audits, inspections, and surveillance form the basis of the continuous improvement 
program. These methods allow for identification of deficiencies and non-conformance in programs, 
tasks, or performance as well as providing valuable information on areas of improvement. The 
information from these methods is reviewed by the Restoration Manager, SHEQ MaRager 
Coordinator and RSO, these personnel have the authority to implement corrective actions to ensure 
the program, task or performance meets quality or regulatory acceptance criteria. Documentation of 
the deficiency or non-conformance is taken, tracked, and reported to regulatory agencies as required 
by the SHEQ Manager Coordinatoror 8HEQ 8peoialist. 

11.2 CORRECTIVE ACTIONS 

In the event that a program, task, or performance does not meet regulatory or quality acceptance 
criteria, corrective action is taken to ensure the program or task meets the appropriate criteria. The 
corrective action process involves the basic elements: 

• Identification and documentations; 
• Classification; 
• Cause analysis; 
• Corrections; 
• Follow-up; and 
• Closure 

Findings and corrective actions are documented and tracked, through the Cameco Incident Reporting 
System (CIRS) and reported to the Restoration Manager, SHEQ ManagerCoordinator, RSO, and 
regulatory agencies as required. Follow-up reviews are performed by the Restoration Manager, 
SHEQ Manager Coordinator and RSO to verify the effectiveness and adequacy of the corrective 
actions as required in SHEQMS Volume II, Management. Systems, CR-QMP. 
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12 RECORDS 

12.1 FIELD RECORDS 

Radiological Monitoring Data Sheets and all environmental sampling data sheets will be retained at 
the plant site. It will be the responsibility of the RSO to assure that all sampling records are kept in 
an organized and secure manner. 

12.2 ENVIRONMENTAL/RADIOLOGICAL ANALYTICAL RECORDS 

Analytical data will be retained at the plant site and/or the corporate office. It will be the responsibility 
of the RSO to assure that all analytical reports are kept in an organized and secure manner. 

12.3 ENVIRONMENTAL/RADIOLOGICAL AUDIT REPORTS 

All audit reports shall be maintained at the site. The SHEQ Manager Coordinator will be responsible 
to see that all audit reports are kept in an organized and secure manner. 

12.4 RECORD STORAGE DURATION 

All regulatory required records of the following activities, operations or actions shall be documented 
and retained including; sampling analyses, surveys or monitoring, survey/monitoring equipment 
calibrations, reports on audits and inspections, all meetings and training courses, and any subsequent 
reviews, investigations or corrective actions. 

All required records and documentation will be available for regulatory review and inspection. Upon 
termination of all regulatory license and permits, the President of CBR will have the final authority 
to authorize the disposal of records. 
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13 AUDITS AND INSPECTIONS 

CBR conducts audits of various programs at the Crow Butte project to ensure the quality of the 
implementation of the programs. In addition, CBR personnel conduct routine inspections of work 
areas to check for compliance issues and any other problems. These audits and inspections are 
summarized in this section. 

13.1 QUALITY ASSURANCE/QUALITY CONTROL AUDIT 

The QA Coordinator will conduct an audit of the radiological monitoring, sampling and analytical 
QA/QC programs once every three years. The QA Coordinator may designate qualified individuals 
who do not have direct responsibility in the areas being audited to perform the audits. Audit results 
will be reviewed by the RSO and corrective action taken where necessary. 

An audit of the water sampling and analytical QA/QC programs will be conducted once every three 
years. The QA Coordinator or a designated qualified consultant, who does not have direct 
responsibility in the areas being audited, will perform the audits. Audit results will be reviewed by 
the QA Coordinator and corrective action taken where necessary. 

13.2 ALARA AUDIT 

Annually a third party will perform a formal audit of the ALARA program and submit a detailed 
written report to the SHEQ MEH'lager Coordinator and RSO. 10 CFR §20.1101 ( c) and CBR' s source 
materials license require this audit of the occupational and effluent control ALARA programs. The 
audit will be performed in accordance with the guidance contained in USNRC Regulatory Guide 8.31 , 
"Information Relevant to Ensuring That Occupational Radiation Exposures at Uranium Mills Will 
Be As Low As Reasonably Achievable", (Revision 1, 2002) and will include a review of the results of 
the following operational data: 

• Bioassay results, including any actions taken when the results exceeded action levels given in 
Table 1 of Regulatory Guide 8.22. 

• Exposure records, both external and internal, showing the time-weighted calculations. 

• Training program activities. 

• Safety meeting minutes and attendance records. 
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• Daily inspection log entries and summary reports of the daily and monthly reviews. 

• In-plant radiological survey and sampling data. 

• Environmental radiological eflluent and monitoring data. 

• Surveys required by radiation work permits. 

• Reports on overexposures submitted to NRC, and 

• Reviews of operating and monitoring procedures completed or revised during this period. 

Specific attention will be given to air sampling results as recommended in USNRC Regulatory Guide 
8.25, "Air Sampling in the Workplace", (Revision 1, 1992). This review will determine whether air 
sampling results for the previous year are accurate and whether changes should be made to the air 
sampling program. The review will include the purposes and amount of air sampling, locations, 
trends, posting, procedures, correction factors , representativeness, and any indicated changes to the 
air sampling program. 

The written ALARA audit report shall be specific in addressing any noticeable trends in personnel 
exposures for identifiable categories of workers and types of activities. Recommendations to further 
reduce personnel exposures will be included. The report should also provide data to show that the 
equipment for exposure control and eflluent control is properly used, maintained and inspected. 

In addition to reviewing the results of the occupational Al.ARA program, the audit will review trends 
in radiological effluent data as recommended in USNRC Regulatory Guide 8.37, ALARA Levels for 
Effluents from Materials Facilities", (1993). The audit report will include any recommendations to 
further reduce environmental releases of radioactive materials. 

13.3 OTHER REVIEWS 

13.3.1 Standard Operating Procedures 

The RSO will perform an annual review of all Standard Operating Procedures for radiation safety and 
environmental protection issues. This annual review will be properly documented Appropriate 
operations supervisory personnel will review process procedures in their area of responsibility to 
ensure that the instructions reflect current operating conditions. 
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13.3.2 Inspection Reviews 

The RSO will perform a monthly review of the daily and weekly inspections and all monitoring and 
exposure data. The RSO will prepare a written summary of significant worker protection activities, 
including exposure data, bioassays, and survey data. A discussion of any trends or deviations from 
the radiation protection and ALARA programs, implementation oflicense conditions, and unresolved 
problems and corrective actions, will be included. 

13.3.3 Respiratory Protection Program 

The RSO or other similarly qualified individual will conduct an annual review of the implementation 
of the CBR Respiratory Protection Program. The review will include discussions with workers that 
use respiratory protection to solicit comments on the effectiveness of the program. The review will 
ensure that the program procedures reflect the requirements of current applicable regulations and 
accepted standards and that the program is implemented in accordance with the Standard Operating 
Procedures. 

13.4 INSPECTIONS 

13.4.1 Daily Inspections 

The RSO, HPT or a qualified Designated Operator will conduct a daily visual walk-through inspection 
of the plant facility to check for comp]iance issues and any other prob]ems. These inspections will be 
properly documented. The results of these inspections will be reviewed by the RSO. The inspections 
will be properly documented. 

13.4.2 Weekly Inspections 

The RSO and the Restoration Manager, or the RSO and the Plant Supervisor will conduct a weekly 
walk-through inspection of the plant operating areas to observe general radiation safety practices and 
to review required changes in procedures and equipment. The inspections will be properly 
documented. 
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Parameter 
Volume 

Preservative Holding Time Container 
Required (mis) 

Dissolved Metals 250 
Filter (0.45 µm). then 

6 months Plastic or Glass 
add HNOJ to ph<2 

Total Metals 250 HN03 toph<2 6 months Plastic or Glass 
Alkalinity 100 Cool, 4°C 14 days Plastic or Glass 
Chloride 50 None Required 28 days Pl~'tic or Glass 
Conductance 100 Cool, 4°C 28 days Plastic or Glass 
Fluoride 50 None Required 28 days Plastic or Glass 

AmmoniaasN 50 
H2S04 to pH<:2, Cool, 

28 days Plastic or Glass 
4°c 

Nitrate + Nitrite 50 
H2S04 to pH<:2, Cool, 

28 days Plastic or Glass 
4°c 

Nitrate 50 Cool, 4°C 48 hours Plastic or Glass 
Nitrite 50 Cool, 4°C 48 hours Plastic or Glass 
pH 25 None Required Analyze immediately Plastic or Glass 
TDS 500 Cool, 4°C 7 days Plastic or Glass 
TSS 500 Cool, 4°C 7 days Plastic or Glass 
Sulfate 100 Cool, 4°C 28 days Plastic or Glass 
Lead-210 1000 HN03 toph<2 6 months Plastic or Glass 
Polonium-210 1000 HN03 toph<2 6months Plastic or Glass 
Radium-226 1000 HN03 toph<2 6 months Plastic or Glass 
Uranium 1000 HN03 toph<2 6 months Plastic or Glass 
U30s NIA NIA NIA Glass 
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1 OBJECTIVES AND ELEMENTS OF A QUALITY ASSURANCE 
PROGRAM 

To define the objectives of a Quality Assurance (QA) program, it is important to first de.fine what 
quality assurance is and its relationship to quality control. 

Quality assurance comprises all those planned and systematic actions that are necessary to provide 
adequate confidence in the results of a monitoring program. Quality control comprises those quality 
assurance actions that provide a means to control and measure the characteristics of measurement 
equipment and processes to established requirements. Therefore, quality assurance includes quality 
control. 

The overall objectives of a QA program are: 

• To identify deficiencies in the sampling and measurement processes to those responsible for these 
operations so that corrective action can be taken, and 

• To obtain some measure of confidence in the results of the monitoring programs in order to assure 
the regulatory agencies and the public that the results are valid. 

To achieve these objectives, the QA plan contains the fo11owing elements: 

• Designation of an individual within the organization as the QA Coordinator. The QA Coordinator 
should. undertake activities such as quality planning, audits and programs to insure reliability and 
should have the responsibility to assure that the QA plan is being properly implemented. 

• A systematic policy for selection and use of measurement and sampling methodology. Where 
available, this methodology should be approved by the appropriate agency. 

• Procedures for the documentation and review of operating procedures and instructions. 

• QA audits of acceptance criteria for a QA plan to determine on a systematic basis that all planned 
activities are being done. 
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2 ORGANIZATIONAL STRUCTURE AND RESPONSIBILITIES OF 
MANAGERIAL AND OPERATIONAL PERSONNEL 

Responsibilities of personnel have been designed to both ensure compliance and further implement 
CBR's policy for providing a safe working environment with cost-effective incorporation of the 
philosophy of maintaining radiation exposures as low and reasonably achievable (ALAR.A). The 
specific responsibilities of QA personnel including managerial and operational personnel are 
described in Section 5 of the Source Material License Renewal, SUA-1534. The Crow Butte 
Resources Organizational Chart, is shown in Section 5, Figure 5.1-l of the Source Material License 
Renewal, SUA-1534. Organizational changes will be maintained through the Safety Environmental 
Review Panel (SERP) process .. 
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3 QUALIFICATION AND TRAINING OF PERSONNEL 

The minimum qualifications of operational personnel involved in the QA program are as follows: 

3.1 PRESIDENT OF CBR 

Bachelor's degree in engineering or science field and five (5) years' experience or equivalent in mine 
operations management or a related field 

3.2 GENERAL MANAGER OF US OPERATIONS 

Bachelor's degree in engineering or science field and five (5) years' experience or equivalent in mine 
operations management or a related field. 

3.3 RESTORATIONMANAGER 

Bachelor's degree in engineering or science field and three (3) years' experience or equivalent in 
mine operations management or a related field. 

3.4 SHEQ COORDINATOR 

Bachelor's degree in science, industrial hygiene, environmental technology or engineering or an 
equivalent combination of training and relevant experience in uranium mill/solution mining radiation 
protection. A minimum of 3 years working in environmental protection or related regulatory 
experience in a similar field. The SHEQ Coordinator will serve as the Quality Assurance Coordinator. 

3.5 RADIATION SAFETY OFFICER 

3.5.1 Education 

A Bachelor's degree in the physical sciences, industrial hygiene, or engineering from an accredited 
college or university or an equivalent combination of training and relevant experience in UR facility 
radiation protection. Two years of relevant experience are generally considered equivalent to one 
year of academic study. 
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3.5.2 Health Physics Experience 

A minimum of one year of work experience relevant to UR operations in applied health physics, 
radiation protection, industrial hygiene or similar work. This experience should involve actually 
working with radiation protection and measurement equipment, not strictly administrative or "desk" 
work. 

3.5.3 Specialized Training 

At least four weeks of specialized classroom training in health physics specifically applicable to 
uranium recovery. In addition, the RSO should attend refresher training on UR facility health physics 
every 2 years. 

3.5.4 Specialized Knowledge 

A thorough knowledge of the proper application and use of all health physics equipment used in the 
UR facility, the chemical and analytical· procedures used for radiological sampling and monitoring, 
methodologies used to calculate personnel exposure to uranium and its daughters, and a thorough 
understanding of the UR process and equipment used in the facility and how the hazards are generated 
and controlled during the UR process. · 

3.6 HEALTH PHYSICS TECHNICIAN 

3.6.1 Education 

An associate degree or two years or more of study in the physical sciences, engineering or a health 
related field. 

3.6.2 Training 

At least a total of four weeks of generalized training (up to 2 weeks may be on the job training) in 
radiation health protection applicable to UR facilities. 

3.6.3 Experience 

One year of work experience using sampling and analytical laboratory procedures that involve health 
physics, industrial hygiene, or industrial safety measures to be applied in a UR facility. 
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3.6.4 Alternate Qualifications and Training 

The HPT may also possess the following alternate qualification and training: 

• Education - A high school diploma 
• Training - A total of at least three months of specialized training ( up to 1 month may be on the 

job training) in radiation protection relevant to UR facilities. 
• Experience - Two years of relevant work experience in applied radiation protection. 

3.7 PLANT SUPERVISOR 

Bachelor's degree in science or a closely related field Minimum of2 years working experience in 
ISR Plant Operations. 

3.8 LAB FOREMAN 

The minimum qualifications for a Lab Foreman are two years of post-secondary education in 
Chemistry or Physical science and two years of inorganic labm;atory experience. At least one year of 
this experience should be at a UR facility. 

3.9 QUALIFIED DESIGNATED OPERATOR 

The minimum qualifications and training requirements for a qualified Designated Operator are 
described in Section 5.6.6 of the Source Material License Renewal (November 2014). 

3.10 TRAINING 

Personnel performing quality related activities will be trained in the principals and techniques of the 
activities performed. An on-the-job training program that will be administered by experienced 
professionals will achieve training of the field personnel 

3.11 TRAININGEVALUATION 
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On an annual basis, the SHEQ Coordinator or a designated outside consultant will observe field and 
plant personnelin the sample collection and analysis process and evaluate the personnel perfonnance 
on the basis of adherence to written procedures. 
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4 OPERATING PROCEDURES 

4.1 ADMINISTRATIVE AND OPERATION PROCEDURES 

The CBR Quality Assurance Program is implemented through the use of written Standard Operating 
Procedures (SOPs ). These SOPs have been developed for all process activities, including those 
activities involving radioactive materials, for the Crow Butte Uranium Project. Where radioactive 
material handling is involved, pertinent radiation safety practices are incorporated into the SOP .. 
Additionally, SOPs contain instructions for performing non-process activities including instrument 
calibration, environmental monitoring, health physics monitoring, and emergency measures. 

Quality assurance and control objectives are met by including the requirements for performance of 
quality control measures in the appropriate SOP. In some instances, separate S0Ps are developed to 
implement quality measures. 

Written $0Ps are kept electronically and in hard copy in the areas of the plant facility where they are 
used. This allows for easy access by employees. Employees are trained on the appropriate SOPs for 
their job description when they are initially hired and when any procedure revisions are made. 

4.2 TYPES OF PROCEDURES 

The SOPs developed by CBR are a critical step to insuring that quality assurance objectives are met 
Current SOPs exist for a variety of areas, including but not limited to: 

1. Environmental monitoring procedures. 
2.. Testing and calibration procedures. 
3. Exposure control procedures. 
4. Equipment operation and maintenance procedures. 
5. Employee radiological health and safety procedures. 
6. Incident response procedures. 
7. Laboratory procedures. 

The CBR Safety, Health, Environment, and Quality Management System (SHEQMS) are organized 
into eight volumes. The volumes are as follows: 

Volume I & II, Management Procedures (CR-QMP) 
Volume ID, Operations Manual (CBR-SOP) 
Volume IV, Health Physics Manual (CBR-RPP) 
Volume V, Industrial Safety Manual (CBR-SHMP) 
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Volume VI, Environmental Manual (CBR-EMP) 
Volume VII, Training Manual {CBR-TRG) 
Volume VIII, Emergency Manual (CBR-EPRP) 

Specific SOPs that are used by CBR to implement quality measures are listed throughout this Quality 
Assurance Program. These SOPs may be revised and/or supplemented with additional SOPs to meet 
quality requirements as the need arises. The site also has a Laboratory Procedures Manual for a 
quality assurance/quality control program to determine the precision and accuracy of the laboratory 
analysis performed in the on-site laboratory. -

4.3 PROCEDURE REVIEW AND APPROVAL 

Written SOPs have been developed, reviewed and approved by the RSO and the responsible 
managers. The responsible manager ensures that the operational aspects of the SOP are correct and 
appropriate. All written SOPs are reviewed for radiological protection aspects and approved by the 
RSO prior to implementation. 

S0Ps . are revised as necessary to meet changing operational and regulatory requirements. Any 
revisions made to the SOPs are reviewed and approved by the RSO and responsible manager prior to 
implementation. At a minimum, the SOPs are reviewed and, where necessary, revised, on an annual 
basis by the RSO. The annual review is documented by the RSO. 

The personnel shown in Table I are responsible for approvals for each of the SHEQMS volumes. 
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Table 1 
Procedure Approval Responsibility 

SHEQMS Volume 

Volume I & II, Quality Manual (CR-QMP) 

Volume ill, OperationsManual (CBR-SOP) 

Volume IV, Health Physics Manual (CBR-RPP) 

Volume V, Industrial Safety Manual (CBR-SHlYfP) 

Volume VI, Environmental Manual (CBR-EMP) 

Volume VII, Training Manual (CBR-TRG) 

Volume VIII, Emergency Manual (CBR-EPRP) 

Laboratory Procedures Manual (CBR-LAB) 

Radiologic 
al 

Protection 
Approval 

* 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

RSO 

* Final procedure approval will be conducted by the responsible manager. 
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5 INSTRUMENTCALIBRATION 

CBR implements a routine maintenance and calibration program for all radiological survey 
instruments and samplers. This program is implemented through the use of appropriate S0Ps. The 
CBR instrument maintenance and calibration program is based upon the recommendations contained 
in USNRC Regulatory Guide 4.15, "Quality Assurance for Radiological Monitoring Programs 
(Inception through Normal Operati01ts to License Termination) - · EjJluent Streams and the 
Environment, '' (Revision 2, 2007) and Regulatory Guide 8.30, "Health Physics Surveys in Uranium 
Mills," (Revision 1, 2002). 

5.1 INSTRUMENT CHECKS 

CBR performs checks of radiation survey and counting equipment daily before use. The daily checks 
consist of a physical check and a response check. CBR also performs checks of counting instruments 
to determine instrument efficiency and sensitivity. 

5.1.1 Vendor Calibration 

The physical checks performed on a daily basis include verification that the instrument is properly 
calibrated, has sustained no physical damage that may interfere with accuracy, and that the instrument 
battery has adequate power (1fappropriate ). 

The manufacturer or a qualified accredlited vendor shall calibrate portable survey instruments, 
counter/scalers, mass flow meters and/or dry cell calibrators, and calibration sources. Calibration will 
be performed as recommended in ANSI N323 and ANSI N323A. The ANSI standard requires that 
radiation detection instruments be performance tested on an annual basis to verify that they continue 
to meet operational and design requirements. Instruments must be tested for range, sensitivity, 
linearity, detection limit, and response to overload. The specific calibration requirements for various 
types of instrument are given in the following sections. 

5.1.1.1 Linear and Digital Readout Instruments 

Linear readout instruments .with a single calibration control for all scales shall be adjusted at the point 
recommended by the manufacturer. Instruments with calibration controls for each scale must be 
adjusted on all scales. After adjustment, the instrument must be checked near the end points 
(approximately20% and 80% of full scale). 
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5.1.1.2 Logarithmic Readout Instruments 

· Logarithmic readout instruments normally have two or more adjustments. The instrument must be 
adjusted for each scale as recommended by the manufucturer. After adjustment, the instrument must 
be checked at a minimum of one point on each decade. 

5.1.1.3 Surface Contamination Measurement Instruments 

Alpha and beta-gamma detection instruments usually consist of a count rate meter and a separate 
detector. The electronics and the detector may be calibrated together or separately. The detector 
should be calibrated with the radionuclide to be detected, if possible, or with radionuclides of similar 
energies. When the instrument is calibrated as an integral unit, a minimum of one point on each scale 
is calibrated up to approximately 6 x 104 dpm/100 cm2• When calibrated separately, the count rate 
meter is calibrated with an electronic pulser. Exchange of detectors is allowed if the response to a 
calibrated check source is within the range of acceptable counts for the original probe and check 
source. 

5.1.1.4 Radioactive Calibration Sources 

Calibration sources, used to determine instrument operating parameters such as high voltage setting 
and efficiency, must be calibrated annually by the manufacturer or other accredited laboratory. 
Depending on the half-life of the radionuclide used for the source, decay correction may also be 
necessary during use to ensure accuracy. All calibration sources are stored in the Radiation Safety 
Laboratory and are secured after hours by a locked door. 

5.1.1.5 Calibration Records 

The calibration vendor shall provide a record of all calibration, maintenance, repair, or modification. 
Calibration records will be filed with all previous records for the same instrument. In addition, each 
instrument will be labeled with the following information: 

• Date of most recent calibration; 

• Initials of calibrator; 

• Date that primary calibration is again required; 

• Special use or limitations (if applicable); 

• Serial number of the instrument.. 
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5.1.1.6 Calibration Frequency 

Calibration frequency is annual or at the frequency recommended by the manufacturer, whichever is 
more frequent. Where instruments are subjected to extreme operational conditions, hard usage, multi­
shift use, or corrosive environments, the RSO should consider increasing the calibration :frequency. 
The calibration vendor should provide the as-found calibration condition for each instrument If 
greater than 10% of the instruments are out of calibration when received by the calibration vendor, 
consideration should be given to increasing the calibration frequency. 

5.1.2 On.;Site Calibration 

Regulated air samplers (Eberline RAS-1 or equivalent) and high volume air samplers are calibrated 
semiannually or at the manufacturer's recommended frequency, whichever is more frequent. 
Breathing zone samplers are calibrated daily during use. With the exception of breathing zone 
samplers, air samplers should be labeled with the date of calibration, correction factors (ifapplicab]e), 
and initials of the calibrator. This information is recorded on the daily calibration sheet for the 
breathing zone samplers. All alpha counting systems used for radon daughter measurements are 
calibrated at least monthly using a known standard alpha source. 

5.2 FUNCTIONAL TESTS 

Functional tests are performed at the mine site to ensure that an instrument is acceptable for use. The 
· functional tests are checks that are often qualitative and consider the physical condition of the 
instrument (e.g., battery condition) and response of the instrument to a radioactive source. 

5.2.1 Initial Instrument Checks 

Initial instrument checks are performed initially after receipt of the instrument from the calibration 
vendor. The results of these initial instrument checks are recorded and are used to ensure that a system 
continues to operate in as-received condition until the next scheduled calibration. These functional 
tests are also performed after any repair or if the response of the instrument to a known source is 
questioned. 

5.2.1.1 Instrument Reliability (Chi-Square Test) 

The instrument reliability (Chi Square Test) will indicate whether an instrument is operating properly 
within the statistical limits of counter reliability. The Chi-Square Test will be performed initially after 
receiving the appropriate type of instrument from the calibration vendor prior to returning the 
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instrument to service. The Chi-Square Test will also be performed at the discretion of the RSO or 
HPT in order to test the operational adequacy of the instrument. This test statistically evaluates the 
sample counter against a Poisson distribution. The Chi-Square Test should also be performed for an 
instrument that has not been in service for an extended period or for an instrument that has a daily 
source check count that falls outside the acceptable range. The Chi,..Square value should be between 
3.325 and 16.919. The Chi values correlate top-values of 0.95 and 0.5 respectively. This implies 
that the instrument is operating reliably. A Chi-Square value outside this range will be investigated 
bytheRSO. 

5.2.1.2 Acceptable Range 

The acceptable range will allow a quick determination that the daily source count performed for a 
specific instrument is within satisfactory limits. Note that the daily source count must be performed 
using the same calibrated source that was used to determine the reliability factor. 

5.2.1.3 High Voltage Plateau Verification 

The instrument high voltage plateau will indicate whether or not the high voltage applied to the 
. instrument detector is set at the appropriate point for maximum sensitivity with minimal influence 
from background radiation levels. The high voltage is verified initially after receiving the appropriate 
type of instrument from the calibration vendor. The purpose of this high voltage plateau verification 
is to confirm the high voltage matches the calibration vendor's certificate; If the high voltage reading 
does not match the calibration certificate, the instrument will be taken out of service and returned to 
the vendor for recalibration. 

A secondary purpose is to ensure that the setting was not affected by shipment of the instrument. A 
high voltage plateau verification should also be performed on an instrument when a new detector is 
installed or when there is a noticeable degradation in instrument performance as indicated by the daily 
functional tests. Performance problems would include a decrease in the instrument efficiency over 
time or erratic results indicated by a daily source check count that falls outside the acceptable range. 

5.2.1.4 Lower Limit of Detection (LLD) 

The instrument lower limit of detection (LLD) is the smallest concentration of radioactive material 
that has a 95 percent probability of being detected. The LLD will determine whether the instrument 
and counting procedures are capable of detecting the presence of radioactive material below the 
allowable regulatory limits (i.e., allowable air concentrations or removable activity concentrations). 
The LLD is a determination of sensitivity for a measurement system and is not intended to be 
calculated for individual samples. 

November 10, 2017 Section 5: Page 4 Rev. I 



. . . . . . . 

· CAMECO RESOURCES 
CROW BUTTE OPERATION· 

Quality Assurance Program 

If the LLD is at or above the allowable limit, adjustments will be made to reduce it to an acceptable 
level. Typically, the counting system LLD should be l O percent of the allowable limit. I1i no case 
should the LLD be above 50% of the allowable limit Increasing the sample count time, increasing 
the sample volume, or reducing background levels will lower the LLD. 

The LLD is determined initially after receiving the instrument from the calibration vendor. LLD 
should also be determined for an instrument that has not been in service for an extended period or for 
an instrument that has required repairs or a high voltage plateau. 

5.2.1. 5 Minimum Detectable Concentration (MDC) 

The LLD is the determination of sensitivity for a measurement system and is not intended to be 
calculated for individual samples. Minimum detectable concentration (MDC) is a measurement of the 
detection sensitivity for a single sample based on sampling and counting parameters and should be 
calculated to ensure adequate sensitivity is achieved for each sample. 

5.2.2 Instrument Checks 

Regulatory Guide 8.30 specifies requirements for routine maintenance and calibration of radiological 
. surveys instruments. Regulatory Guide 8.30 also references the standards contained in ANSI N323-
1978, Radiation Protection Instrumentation Test and Ca/.ibration. ANSI is in the process of a major 
revision of this Standard that will result in three separate Standards that apply to radiological 
instrumentation. The first revision, ANSI-N323A-1997, Radiation Protection Instrumentation Test 
and Calibration, Portable Survey Instruments, was incorporated in this Chapter. Where conflicts arise 
between Regulatory Guide 8.30 and the ANSI Standard, the Regulatory Guide recommendations have 
been followed. 

5.2.2.1 Calibration Verification 

Any survey or counting equipment in use shall have a current calibration sticker in place. Calibration 
stickers shall be checked before use or daily when in use. Calibration date and due date will be 
recorded on the appropriate form. 

Air samplers shall have a current calibration sticker in place. Calibration stickers shall be checked 
each day before use of these regulated air samplers. Breathing zone samplers do not require 
calibration stickers if they are calibrated before each use. Calibration results will be recorded on the 
appropriate form. 

5.2.2.2 Physical Check 
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Before each use, all instruments and samplers shall be inspected for physical condition. The 
inspection should include determining whether there are any loose or damaged knobs, buttons, cables, 
or connectors. Meter movements or displays should be inspected for damage. Instrument cases should 
be inspected for dents or corrosion. Probes should be inspected for damage such as punctured or 
deformed probes or probe windows. 

An instrument that has any physical damage should not be placed in service. Repairs shall be made 
and documented. 

5.2.2.3 Battery/High Voltage Check 

The battery check is performed to determine the condition of the instrument's batteries. This check is 
important to ensure that there is sufficient voltage being supplied to the detector and the instrument 
circuitry. The battery check will be performed in accordance with the instructions contained in the 
appropriate instrument technical manual. If the batteiy check is unsatisfactory, refer to the technical 
manual for instruction for replacement of batteries and repeat the check. If results are still not 
satisfactory, remove the instrument from service ·until repairs can be made. Repairs shall be made and 
documented. 

High voltage checks shall be performed in accordance with the appropriate instrument technical · 
manual. The purpose of the high voltage check is to ensure that the proper voltage is being applied to 
the detector. The high voltage setting is provided by the instrument calibration vendor on the 
calibration certificate or is determined by performing a high voltage plateau. 

52.2.4 Response Source Check 

The response source check is made to ensure that the instrument in use will respond to a kn.own source 
of radiation. The response check does not result in determination of efficiertcy or the instrument 
correction factor. The response check is typically performed before each use and indicates that the 
instrument has not sustained damage that ~ould prevent it from detecting radiation. An example of 
a response check would be checking an alpha contamination survey meter at a restricted area access 
point with a check source ofTh-230. 

5~2.2.5 Constancy Check 

Survey instruments should be checked for constancy of operation with a radiation check source prior 
to each usage or at a minimum checked weekly. If the instrument response to the radiation check 
source. differs from the reference reading by more than 20%, the instrument should be repaired if 
necessary and recalibrated. The constancy check should be supplemented by calibrations at 12 month 
intervals or at the manufacturer's suggested interval whichever is shorter. 
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5.2.2. 6 Background Measurement 

Background measurements for radiation smvey instruments are performed daily or as required. Local 
background may need to be determined before a particular use, such as performing a gamma radiation 
survey for characterization of potential contamination. 

Background measurements for scaler type instruments are used to evaluate the radiation. level in the 
area where the instrument is located. High background radiation levels will affect the sensitivity of 
scaler type instruments and will adversely affect the lower limit of detection (LLD). 

5.2.2. 7 Determination of Efficiency and Correction Factor 

Instrument efficiency (E) is determined to check instrument performance when measured with a 
source of known activity of a particular radioisotope. A correction factor (CF) is determined that 

. allows conversion of instrument cpm to disintegrations per minute (dpm) and is the inverse of the 
known efficiency (i.e.; 1/E). 

The instrument dpm Factor may be determined for contamination survey instruments to correct the 
indicated cpm to dpm per 100 cm2

• This factor is typically determined for instruments that are used 
for perfonning total surface contamination surveys since the action levels and .regulatoiy limits are 
expressed in units of dpm/100 cm2• 

5.2.3 Instrument Check Schedules 

Routine checks of radiation survey and counting instruments are made to ensure that the instrument 
is responding accurately and is in proper condition for field use. The check schedule for each type of 
instrument based on the guidance contained in Regulatory Guide 8.30. Specific instructions for 
performing these checks on each instrument are contained in the appropriate instrument technical 
manual. 

5.2.3.1 Radiation Survey Instruments 

Radiation survey type instruments include the Ludlum Model 3 Gamma Survey Meter and the 
Ludlum Model 2224-1 with a 43-93 probe or equivalent These instruments require the following 
checks at the noted frequency: 

• Physical check- Daily when in use; 

• Battery Check (if applicable)- Daily when in use; 
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• Response source check - Daily when in use; 

• Calibration verification - Daily when in use; 

• Background measurement- Daily when in use, as required. 

5.2.3.2 Surface Contamination Instruments 

Surface contamination instruments are used to measure alpha and beta-gamma surface contamination 
levels and include the Ludlum Model 2241 Ratemeter/Scaler Survey Meter or equivalent. These 
instruments require the followirig checks at the noted frequency: 

• Response source check - Before each use; 

• Battery Check (if applicable) - Daily when in use; 

• High Voltage Check (if applicable)- Daily when in use; 

• Calibration verification check~ Daily when in use; 

• Background measurement- Daily when in use, as required; 

• Determination of efficiency/correction factor - Daily when in use; 

• Detemiination of instrument reliability factor - Initially after calibration. 

5.2.3.3 Scaler Type Instruments 

Scaler type instruments are used to analyze the alpha contamination on air filters and loose surface 
contamination (''smear") samples. These instruments consist of a detector and a scaler and include 
the Ludlum Model 2000 Scaler, Ludlum Model 3030P Scaler or equivalent These instruments require 
the following checks at the noted frequency: 

• Physical check - Daily when in use; 

• Battery Check ( if applicable) - Daily when in use; 

• High Voltage Check (if applicable)- Daily when in use; 

• Calibration verification check - Daily when in use; 
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• Background measurement- Daily when in use; 

• Verification of efficiency/correction factor-Daily when in use; 

• Determination of instrument reliability factor - Initially after calibration, after repair or if 
instrument response is questionable; 

• Determination oflower limit of detection - Initially after calibration, after repair or if instrument 
response is questionable; 

• High voltage plateau - Initially after calibration, after repair or if instrument response is 
questionable. · 

5.2.3.4 Alpha/Beta Survey Meters 

Alpha/Beta survey meters are used to measure alpha/beta surface contamination levels on skin and 
equipment and include a ratemeter such as the Ludlum model 2224-1 with a 43-93 probe. or Ludlum 
model 3030E with a 43-93 probe or equivalent. These instruments require the following checks at the 
noted frequency: 

• Response source check - Before each use; 

• Battery Check (if applicable) - Weekly; 

• High Voltage Check (if applicable)- Weekly; 

• Calibration verification check- Weekly; 

• Background measurement- Weekly; 

• Verification of efficiency/correction factor- Weekly; 

• Determination of instrument reliability factor - Initially after calibration. 

5.2.4 Beta Calibration 

Periodic beta detector calibration checks should be performed using aged yellowcake (i.e;, at least 4 
months old). The calibration should be performed at the surface and at 2 cm (approximately one inch) 
from the surface of the yellowcake source. 
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5.3 POTENTIAL DETECTION PROBLEMS 

-- -----~------~~-~---~ . . . . 

In the course of performing instrument checks and reviewing records, the RSO or HPT will be aware 
of the following observations that may indicate a detection problem: 

• Background drift in a continuous direction, either up or down; 

• Alpha background rates greater than 1.0 cpm; 

• A calculated LLD that is greater than 50 percent of the appropriate regulatory limit; 

• A ratemeter instrument that does not zero; 

• A battery check that does not respond; 

• Reliability factors greater than 1.40 or less than 0.50; 

• A daily response source check that does not fall within± 20 percent of the calculated mean. 

If any of the potential problems listed above are noted, the RSO or HPT will remove the instrument 
from service and investigate until the source of the problem can be determined and corrected 

5.4 RADIOLOGICAL INSTRUMENT CALIBRATION 

CBR calibrates radiation-survey and counting instruments after each repair~ Routine calibration is 
performed annually or at the frequency recommended by the manufacturer, whichever is more 
frequent. A qualified instrument calibration vendor perfonns all calibration of radiation survey and 
counting instruments. 

5.5 AIR SAMPLER CALIBRATION 

Proper calibration of air sampling equipment is important to ensure that the total volume of air 
sampled is accurate. Air sampling is performed at the Crow Butte project and expansion areas to 
determine environmental and occupational levels of radioactivity in air. 

Calibration of field flow rate measurement instruments (typically rotameters) is performed by 
comparing the flow rate measured by the field instrument with the flow rate measured by a ptjmary 
standard instrument or a properly calibrated secondary standard instrument. Primary measurements 
generally involve a direct measurement of the volume based on the physical dimensions of an . 
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enclosed space, such as a "frictionless" piston meter (i.e.,. soap film flowmeter or dry cell calibrator). 
Secondary standards are reference instrwnents or meters that trace their calibration to a primary 
standard, such as a mass flow meter. 

Calibration should be performed semiannually as recommended in Regulatory Guide 8.30 or at the 
manufacturer's recommended frequency, whichever is shorter. Calibration should be performed with 
air filters in place to properly account forthe reduction in flow'due to solid material deposited on the 
filter. 

5.5.1 Calibration Using the Soap Film Technique 

The soap film technique involves using a graduated burette and a soap solution to measure the volume 
of air drawn through the burette during a measured time. The pump is started and connected to the 
burette, which is then dipped into a soap solution to fonn a bubble. The bubble will move along the 
burette. The time that it takes the bubble to move between volume graduations is measured, resulting 
in an indicated flow rate that is corrected to liters per minute (LPM). This measurement is then 
compared to the volume indicated by the air meter· on the sampler. The comparison results in a 
correction between the indicated and the actual flow rate. 

5.5.2 Calibration Using a Dry Cell Calibrator 

A dry cell calibrator is a primary air flow calibrator that is a variation on the wet cell technique. The 
calibrator consists of a flow cell using a near-frictionless piston to measure the volume of air pumped 
The flow cell is made of dimensionally stable borosilicate glass with a sensing encoder. The cell 
dimensions and crystal timing device are NIST traceable which allows use of the unit as a primary 
standard. Depending on the design flow rares, these units may be used for low and high flow samplers. 

5.5.3 Calibration Using a Linear Mass Flow Meter 

Linear mass flow meters may be. used to calibrate sampling pumps. The linear mass flow meter 
measures the differential temperature of a gas drawn through a heated capillary tube and is considered 
a secondary standard. 

5.5.4 Adjustment for Pressure and Temperature 

Many variables affect the accuracy of air sampling measurements. Two of these are temperature and 
pressure variations. USNRC Regulatory Guide 8.25 states that corrections to the measured flow rate 
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should be made if there are differences exceeding five percent in either the absolute pressure or 
absolute temperature between the calibration situation and the sampling situation. 

Differences in the absolute pressure are common when calibration is performed at a different altitude 
( and thus a different air pressure) than that at which the instrument will be used An example of this 
would be the calibration of a secondary standard at sea level and then use to calibrate rotameters at a 
higher elevation. Differences in pressure may be evaluated by comparing the barometric pressure 
readings at the calibration location with those at the sampling location.· 

Similarly, differences in temperature between the calibration location and the sample location will 
adversely affect accuracy of flow meters. Since calibrations are generally made at room temperature 
(i.e., approximately 72°F), corrections should be made to account for sampling conditions if the 
ambient temperature is expected to exceed the five percent limit Based on absolute temperature, five 
percent of a calibration temperature of 72°F would correspond to an ambient temperature less than 
45°F and greater than 98°F. · 

5.6 SAMPLE ANALYSIS PROCEDURES 

5.6.1 Analyzing Area Airborne Uranium Samples 

Uranium airborne particulate samples are determined by counting alpha emissions using a scaler 
ratemeter or equivalent. The scaler is used with an alpha detector such as a Ludlum 43-10, Ludlum 
218, Eberline SAC-R5, or equivalent. Some detectors> such as the Eberline SAC-RS, require the use 
of scintillation paper to detect alpha activity. The analyst should teview the specific manufacturer's 
instructionmanual to ensure familiarity with the detector operating requirements. 

NOTE: Samples must age for 24 to 48 hours ajler sampling to allow decay of short-lived 
radionuclides. 

5.6.2 Analyzing Breathing Zone Samples 

Because breathing zone samples are typically collected over relatively short durations (i.e., less than 
a full work shift) it is necessary to utilize longer count times for both background and the sample in 
order to achieve the desired LLD. It should be noted that Regulatory Guide 8.25 recognizes that 
breathing zone samples may not be able to detect 10% of the appropriate DAC but that such samples 
are still acceptable for measuring potential uranium exposure to workers. 
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5.6.3 Radon Daughter Counting Procedure (Modified Kusnetz) 

Radon daughter samples are analyzed using the modified Kusnetz method. Samples are collected on 
:fiberglass or membrane filters using a lapel sampler or equivalent pump pulling a minimum. of 2 liters · 
per minute. Samples are collected for exactly five minutes, resulting in a 10 liter sample. 

The sample filter is allowed to decay between 40 and 90 minutes after the end of collection before 
counting. After 40 minutes, only alpha particles from the decay of Po-214 are counted because 
virtually all of the Po-218 (3.05 minute half-life) has decayed. 

The sample is counted with a scaler rate meter and an alpha scintillation detector at a count time 
determined by the RSO as adequate to meet the LLD requirements of 0.03 WL. The resulting gross 
counts are divided by the count time to arrive at a count rate ( cpm). 

Working levels are derived by dividing the count rate, minus background, by the product of the 
counter efficiency, the volume of air sampled, and the time factor. 

The time factor (fF) is dependent on the time elapsed between end of sampling and the beginning of 
counting. The time factor is based on the assumption that equilibrium existed between Po-218, Pb-
214, and Bi-214 at the time of sampling. The time factor relates dpm per liter of air from 40 to 90 
minutes after sampling to the decay activity that would be present from an initial concentration of I 
WL. 

5.6.4 Analyzing Smear Samples 

Smear samples are taken to quantify the amount of removable contamination present on a surface or 
object. Following sample collection, smears are analyzed using a scaler rate meter and an alpha 
scintillation detector. 

5.6.5 Filter Self Absorption 

Regulatory Guide 8.25 requires that counting results be corrected for self'"'absorption of radiation by 
the filter collection media that would reduce the count rate by more than 5 percent. Regulatory Guide 
8.25, further recommends that filter efficiencies of less than 95% be adjusted to account for airborne 
radioactive material not collected from the sampled atmosphere. 

CBO uses glass fiber filters with an efficiency of99.97%. If a filter collection efficiency ofless than 
95% is used, collection efficiency will be calculated as described in NUREG 1400 Section 6.2, 
Efficiency of Collection Media. 
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Self-absorption will be assessed according to NUREG 1400 Section 6.2, if self-absorption is> 5% a 
correction factor will be used. 

5.6.6 Regulated Air Samplers (RAS) 

Regulated air samplers are used at the Crow Butte project for measurement of airborne concentrations 
of particulate radioactivity. CBR calibrates regulated air samplers on a semiannual basis. Calibration 
is performed using a properly calibrated mass flow meter. As a result of this calibration, the correction 
factor for the air sampler is determined and is used to ensure accurate total flow determinations are 
available. 

5.6. 7 Breathing Zone Samplers 

Breathing zone samplers are used at the Crow Butte project for area sampling to determine the 
concentration of radon daughters in air using the ModifiedKusnetz Method Breathing zone samplers 
are also used for measuring the concentration of aitbome particulate radioactivity in the breathing 
zone of workers; These samplers are calibrated before each use using a bubbler tube and stopwatch 
to ensure accurate determination of total volume of air sampled. 

5.7 RADIONUCLIDE REFERENCE STANDARDS 

Crow Butte uses calibrated radionuclide reference standards (sources) to determine the counting 
efficiency of instrumentation for a given radionuclide. Non-calibrated check sources are also used to 
check the response of certain instruments. 

5.7.1 Calibrated Standards 

Calibrated radionuclide standards that have been certified as traceable to National Bureau of 
Standards (NBS, now known as the National Institute of Standards and Technology, or NIST) 
measurements are used for detenniruition of instrument efficiency and correction factor. The 
instrument efficiency is used to convert the instrument indicated count rate to a concentration of 
radioactivity. These calibrated standards are used to determine counting efficiencies for all 
radioactivity measurements that require comparison to a specified concentration of radioactivity per 
unit volume or area, such as air samples and. surface contamination level determinations. 

5.7.2 Non-calibrated Standards 

November 10, 2017 Section 5: Page 14 Rev. I 



. CAMECO RESOURCES 
· CROW BUTTE OPERATION· 

Quality Assurance Program 

Certain radionuclide check sources that are not traceable to NBS measurements are used at the Crow 
Butte project to indicate that an instrwnent is responding properly. These non-calibrated check 
sources include sources that are maintained at restricted area boundaries near survey instruments. The 
sources are used before each use of the instrument to perform a response check. This response check 
is performed in addition to the daily determination of efficiency and correction factor. 
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6 ENVIRONMENTAL AND EFFLUENT SAMPLING 

CBR performs environmental and effluent monitoring at the Crow Butte project as required by NRC 
regulations and CBR' s source materials license. Measurements are performed for the following 
purposes: 

• To allow CBR to estimate the maximum annual radiation dose to the public; 

• To ensure that the regulatory requirements and license conditions for dose and release limitations 
and meeting "as low as reasonably achievable" objectives are met; 

• To evaluate the performance of effluent controls; 

• To evaluate the environmental impact of mining operations; and 

• To establish baseline data to aid in decommissioning or remediation efforts. 

CBR' s environmental and effluent sampling program was prepared in accordance with the guidance 
contained in Regulatory Guide 4.14, "Radiological Effeuent and Environmental Monitoring at 
Uranium Mills", (Revision 1, 1980). Regulatory Guide 4.14 and 4.15 contain guidance for quality 
assurance and quality control measures to ensure the accuracy of eflluent and environmental sampling 
and analysis activities. It has been CBR's practice, and will continue to be CBR's practice, to submit 
all samples collected to meet the requirements described in Regulatory Guide 4.14 to an independent 
third party accredited laboratory for analysis. : 

6.1 SAMPLE COLLECTION 

The quality assurance program for environmental sampling is implemented in the following areas: 

• Procedures are used which define the details of sample location, sample frequency, number of 
samples, duration of sampling, sample volume, sample collection methods, and equipment to be 
used for sample collection. 

• Procedures have been prepared for calibration and maintenance of equipment used for 
measurement. These procedures provide details for the standardization, use and maintenance of 
the instruments. 

• Talcing duplicate samples and submitting these to a third party accredited analytical laboratory 
makes random control checks. These checks allow evaluation of the performance of the analytical 
laboratory and to some extent, the validity of sampling procedures. In the event that the results 
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of the duplicate samples do not agree within predetermined limits, an audit will be performed to 
determine whether the problem is in the sampling or analysis. 

I 

CBR collects samples of environmental media within the NRC license area. Samples are also obtained 
from the stm'ounding area. Specific CBR SOPs are used to provide instructions for obtaining each 
type of environmental sample. 

6.1.1 Air Sampling 

The airborne effluent and environmental monitoring program is designed to monitor the release of 
airborne radioactive effluents from the Crow Butte project. To evaluate the effectiveness of the 
effluent control systems, the results of the monitoring program are compared with the background 
levels and with regulatory limits. 

The accuracy of monitoring data is critical to ensure that the air monitoring program precisely reflects 
air quality in each phase of the program. Regulatory Guide 4.14 specifies the following lower limits 
of detection (LLD): 

Radionuclides LLD (JtCi/ml) 
1 X }0-16 Natural Uranium 

Thorium-230 J X J0-16 

Radium-226 1 X 10-16 

Radon-222 2 X JO·lO 

Lead-210 2 X JO-lS 

6.1.1.1 Radon Gas Sampling 

The radon gas effluent released to the environment is monitored using Track-Etch radon cups 
provided by Landauer Corporation. The cups are exchanged on a semiannual basis. In addition to the 
manufacturer's quality assurance program, CBR exposes two duplicate radon Track Etch cups during 
each monitoring period. · 

Radon-222 is monitored continuously at the environmental monitoring locations. Monitoring is 
performed using Landauer RadTrak detectors. These· detectors are an alpha-track radon gas detector 
using Landauer' s Track-Etch® process and are designed to monitor radon exposure for three months 
to one year. Landauer service includes the RadTrak detector and a comprehensive analysis. 
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The RadTrak radon detectors are supplied in aluminum bags to prevent radon exposure before 
deployment. The. detectors should not be stored or deployed in any area in which the temperature may 
exceed 160°F. There is no low temperature limit. 

Note: Landauer does not provide the LLD on the analytical result report. The LLD for Track-Etch® 
detectors is a function of the exposure time and the area of the cup that is analyzed by Landauer. The 
LLD should be determined in consultation with Landauer before monitoring is performed If the LLD 
is above the NRC requirements from Regulatory Guide 4.14, it may be reduced by either employing 
a longer sampling time or requesting that Landauer analyze a larger portion of the Track-Etch® cup. 

6.1.1.2 Air Particulate Sampling 

Airborne particulate sampling is performed at the locations specified in the NRC License. The CBO 
License requires monitoring for at least 2 weeks of every month that the yellowcake dryer is in 
operation. However, CBO has instituted cori.tinuous monitoring at these sites as a best management 
practice. 

Filters are collected for two weeks and then composited for analysis on a quarterly basis. At the end 
of the calendar quarter, the composite filter samples are submitted to the contract laboratory for 
radiometric analysis using standard Chain of Custody Procedures. The filters are composited 
according to location. The composite samples are analyzed for the concentrations of natural uranium, 
radium-226, and lead-210. The actual volume of air filtered at each station for the quarter is also 
forwarded to the contract laboratory with the filters. The flow rate on the RAS-I pumps is calibrated 
at six-month intervals in order to ensure the accuracy of the volume of air sampled. The uncertainties 
in the volume of air sampled should be less than 20% as described in Regulatory Guide 8.25. 

6.1.2 Water Sampling 

During operations at the Crow Butte project, a detailed water-sampling program is conducted to 
identify any potential impacts to water resources of the area. CBR's operational water monitoring 
program includes the evaluation of groundwater on a regional basis, groundwater within the permit 
or licensed area and surface water on a regional and site specific basis. To evaluate the effectiveness 
of the effluent control systems, the results of the groundwater and surface water monitoring programs 
are compared with the background levels and with regulatory limits. 

6.1.2.1 Groundwater Monitoring 

The groundwater-monitoring program is designed to detect impacts to the local and regional 
groundwater from mining operations. Potential sources of impacts to the groundwater could be 
excursion of mining solutions beyond the perimeter of the wellfields or a failure of evaporation pond 
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lining systems. Monitor wells are installed around the wellfield boundaries and the evaporation ponds 
to monitor for impacts to the locaJ groundwater. Sampling all private wells within one kilometer of 
the wellfield area boundary monitors impacts to regional groundwater. 

Groundwater samples obtained for preoperational, operational, and restoration purposes are critical 
to meeting environmental protection goals at solution uranium mines. The results of these samples 
are used to detennine pre-mining conditions, to monitor operational environmental protection efforts, 
and to determine whether restoration activities are successful In order to ensure the accuracy of these 
monitoring efforts, strict compliance with groundwater sampling procedures is necessary. 

6.1.2.1.l Water Level Detetmin:ation 

The accurate determination of the static water level in wells provides important information 
concerning aquifer conditions. Well static water levels are monitored using an electrical measuring 
line ( an "e-line"). The sampler takes e-line readings of all monitor wells before sampling. Significant 
changes in the water level in overlying aquifers may indicate a vertical excursion of mining solutions. 
Similarly, changes in the production zone water levels may provide an .. early indication of the 
migration of mining solutions from the active wellfield Water level measurements are also used to 
determine groundwater gradients in the miiµng zone to assist operating personnel in managing 
wellfield balancing. 

6.1.2.1.1 Field pH Measurements 

Field measurement of pH is used in coajunction with conductivity as an indication that well purging 
has successfully removed stagnant water from the well casing and formation water is being sampled 

Degasification (such as loss of carbon dioxide), precipitation (such as calcium carbonate), and other 
chemical and physical reactions may cause the pH of a water sample to change significantly within 
several hours after the sample is collected. Therefore, immediate analysis of a sample in the field is 
required 

pH measurements will be performed in accordance with manufacturer's recommendations. The probe 
should be swirled in the sample to remove any air bubbles adhering to the surface of the probe. A 
reading is not valid until the reading on the panel is stable for at least ten (10) seconds or bounces 
around a point for at least ten (10) seconds. 

Standardization will be checked daily during regular use. For the range of water quality encountered 
in well sampling activities, standardization will be performed using a pH 7.00 buffer and a pH 10.00 
buffer. 
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6.1.2.1.1 Field Conductivity Measurements 

Field measurement of conductivity is used to indicate when well purging has successfully removed 
stagnant water from the well casing and formation water is being sampled. Specific conductance 
meters used in the field are battery operated, and read directly in micromhos (µmhos) or microsiemens 
(µS)percm. 

The conductivity. cell is checked daily during regular use. A standard solution of known electrical 
conductance that falls in the range of samples to be measured is used to check the cell. For the range 
of water quality typically encountered, a standard solution of from 500 to 1500 micromhos/cni at 
25°C will be used. Instrument calibration will be performed in accordance with the manufacturer's 
recommendations. 

Measurements are performed in accordance with manufacturer's recommendations. The probe is 
swirled in the sample to remove any air bubbles adhering to the surface of the probe. Conductivity 
readings stabilize much more quickly than pH readin~. The Sampler will ensure that the reading is 
stable before recording the results. 

6.1.2.1.2 Well Purging 

Water that remains in the well casing between samples may not be representative of the formation 
water quality. The quality ofwater left in the casing between samples may be changed by sorption or 
desorption from casing materials, oxidation, or biological activity. Purging is required to remove this 
stagnant water and allow formation water into the well screen. 

Purging should.be accomplished at a flowrate that is lower than the well development rate. The purge 
rate should approximate the natural groundwater flow rate (i.e., little change in the well water level 
during purging) while satisfying time constraints. Purging at too high of a flow rate can result in 
redevelopment of the well and increased turbidity. In no case should a well be purged at a flowrate 
high enough to cause the well to pump dry. Purging is deemed complete only when it is determined 
through field monitoring of pH and conductivity that the water quality is stable. 

6.1.2.1.3 Well Sampling 

The sample should be taken as soon as the well is adequately purged. If the well was pumped dry 
during purging, the sample should be obtained as soon as adequate formation water is present in the 
casing. Do not.touch the sampled water with your hands as this could result in contamination of the 
sample. 
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Make sure that the water being sampled is very low in visible solids and any contamination that may 
show up in the analysis. Fill the sampling container(s) completely, so all air is excluded from the 
container. 

Record the time of sample collection and include any remarks as to unusual conditions of the water 
quality (e.g., odor, color) on the data sheet 

Keep the sample cool and transport it to the laboratory as soon as possible for analysis or filtering, 
preservation arid/or shipment. 

6.1.2.2 Surface Water Monitoring 

The surface water-monitoring program is designed to detect impacts to the regional surface water 
from mining operations. Potential sources of impacts to the surface water could be releases of mining 
solutions, drainage from potentially contaminated areas> or failure of evaporation pond embankments. 
Surface waters within one kilometer of the wellfield area boundary are sampled. 

Samples are collected in the appropriate container(s) and field measurements for pH and conductivity 
are performed and documented. The sample bottle must be rinsed with the sample water. The bottle 
is then filled with the mouth of the sample bottle pointed downstream to prevent collecting debris. If 
samples involve analysis that requires filtration, collect water in a clean bucket for transfer to the filter 
apparatus. Treatment of sample containers, preservation techniques, holding times, and shipping 
techniques are identical to those used for groundwater. 

6.1.3 Soil and Sediment Sampling 

Samples of soil and sediment are collected at the Crow Butte project to monitor radioactivity 
concentrations in these media. To evaluate the effectiveness of the effluent control systems., the results 
of the soil and sediment monitoring program are compared with the background levels and with 
regulatory limits~ 

6.1.3.J Soil Sampling 

Preoperational surface soil has been sampled. Surface soil samples will be taken at the air monitoring 
locations following conclusion of operations and will be compared to the results of the preoperational 
monitoring program. 

Preoperational subsurface soil has been sampled at the plant. Subsurface soil samples will be taken 
following conclusion of operations and will be compared to the results of the preoperational 
monitoring program. 
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Soil samples are obtained with a clean auger, spade, or shovel. At the sampling location, remove the 
vegetation and collect a grab soil sample of the top 15 cm (6 inches) of soil. Samples may also be 
collected at successive 15 cm intervals for comparison with the decommissioning criteria contained 
in 10 CFR Part 40 Appendix A, Criterion 6-(6). Samples are placed in appropriate plastic bags. The 
amount of sample should be sufficient to provide the laboratory with at least 50 grams of soil. This 
quantity of sample is necessary to meet the LLD requirements. Any non-soil material such as rocks, 
sticks, vegetation, and large amounts of roots should be removed from the sample. Remove the air in 
the bag and seal it. 

The plastic bags must be clearly labeled at the time of sampling with a permanent marker, identifying 
the project lo~ation, sample site, the depth interval of the sample ( e.g. 0-6"), and the sample date. It 
is important that the type of soil extraction method to be used for the various chemical analyses be 
clearly identified on the chain of custody to the independent third party accredited laboratory. 

6.1.3.2 Sediment Sampling 

Sediment in local surface water features was sampled on a semiannual basis for one year prior to any 
construction in the area. Operational samples are taken upstream and downstream of the Crow Butte 
project site to monitor for impacts to the sediments from mining operations. 

At the sampling location, collect a grab sample of the stream or impoundment sediment Remove any 
vegetation, rocks, or other debris that may be present; place the sample in a plastic bag and seal. After 
allowing the bag to set, pour off any liquid that has decanted, remove the air, and re-seal the bag. The 
laboratory requires at least 50 grams of sample to meet the LLD requirements. 

The sample bag should be pre-labeled with the sample identification, sample location., sample analysis 
required, date, and company initials. Prepare a Chain of Custody form and submit the sample to the 
independent third party accredited laboratory. 

6.1.4 Vegetation Sampling 

Vegetation samples from Crow Butte project were collected on an annual basis in animal grazing 
areas in the direction of the prevailing wind through 1997. Sampling was normally performed during 
the summer months. In 1998, routine vegetation sampling was discontinued with NRC approval due 
to the determination that exposure from grazing animals was not a potentially significant pathway. 

Vegetation sampling may be required at some time in the future. Circumstances that would indicate 
the necessity for vegetation sampling include land application for waste disposal or characterization 
of impacted areas. 
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When obtaining vegetation samples, select mainly grasses or leafy plants that would normally be used 
as forage by domestic and wild animals as opposed to woody plants such as sagebrush. Samples 
should be comprised mainly of stems, leaves, and fruit and should be representative of the current 
year's growth. Cut the plants with a trimmer within a few inches of the ground and place in the sample 
bag until the bag contains a minimum of 8-10 kilograms (wet weight) of vegetation. Do not include 
any root material. The sample should be representative of dominant vegetation present at the sample 
location. 

The plastic bags must be weighed and clearly labeled at the time of sampling with a permanent 
marker, identifying the project location, sample site, and the sample date. It is important that the 
sample wet weight and type of analytical method to be used for the various analyses be. clearly 
identified on the chain of custody to the contract laboratory. Vegetation samples should be submitted 
to the independent third party accredited laboratory as quickly as possible. 

6.1.5 Direct Radiation Measurement 

Environmental gamma radiation levels are monitored continuously at the air quality monitoring 
stations. Dosimeters that fully meet ANSI N545 performance, testing, and procedural specifications 
will be used. 

The dosimeters are supplied by tp.e vendor before the end of each quarter. Each shipment of 
dosimeters contains a_ control dosimeter that measures exposure rates during processing and shipping 
of the dosimeters and a deployment dosimeter that measures exposure rates while deploying the 
dosimeters. Before deployment of the dosimeters, the control dosimeter must be placed in a storage 
area with a low ambient background gamma dose rate. The deployment dosimeter is also placed in 
the storage area after the dosimeters are deployed. 

The dosimeters are deployed at the beginning of each quarter. The dosimeters are clipped onto each 
survey location with the fastener provided with the dosimeter. Each dosimeter has a tag with an 
identification number. When exchanging the dosimeters, the dosimeter is replaced with the 
corresponding dosimeter identification number. 

After the dosimeters are collected, care is taken to ensure that they are not exposed to any additional 
gamma radiation or x-rays. Once the dosimeters are collected, they are returned to the vendor in the 
original box with the provided shipping label. This label cautions against exposure to radioactive 
materials or x-rays while in transit. 

6.1.6 Uncertainty Limits for Volume and Mass Measurements 
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Sample volumes are derived for each type of sample based on measurement requirements. For liquid 
or solid samples consideration is given fo:ir the density/composition of the matrix, counting efficiency 
of the instrumentation, laboratory specific MDLs, applicable analytical chemical recovery, 
preservation techniques, and homogeneity of the samples. Air particulate volumes are impacted by 
filter collection efficiency, filter dust loading, and flow rates of sampling equipment. Methods for 
reporting sample analysis and results are found in; SHEQMS Volume N, Health Physics Manual, 
SHEQMS Volume VI, Environmental Manual, and the SHEQMS Laboratory Manual. 
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7 OCCUPATIONAL SAMPLE COLLECTION 

CBR performs occupational monitoring at the Crow Butte project as required by NRC regulations 
and CBR' s source materials license. Measurements are performed for the following purposes. 

• To allow CBR to determine the annual internal and external radiation dose to employees; 

• To ensure that the regulatory requirements and license conditions for dose limitations. and meeting 
"as low as reasonably achievable" objectives are met; and 

• To evaluate the performance of exposure controls; 

CBR's occupational monitoring program was prepared in accordance with the guidance contained in 
Regulatory Guide 8.30. Regulatory Guide 4 .15 was also consulted for guidance for quality assurance 
and quality control measures to ensure the accuracy of occupational monitoring activities. 

7.1 AIRBORNE URANIUM SURVEYS 

7.l.l Area Samples 

Area air samples should be collected during the performance of work duties. Area samples may be 
used to monitor concentrations in work areas or to determine the effectiveness of the confinement of 
radioactive materials. For work area monitoring, the location of air samples should be as close to the 
breathing zone as practical without interfering in the performance of duties. To determine 
confinement, samplers should be placed in the airflow path near the source of contamination. 

At a minimum, airborne uranium samples will be collected as approved by NRC in the source 
materials license. The frequency of the airborne uranium sampling is weekly in Airborne 
Radioactivity Areas and monthly in areas not designated as Airborne Radioactivity Areas as 
recommended in Regulatory Guide 8.30, although this frequency may be modified by specific NRC 
license conditions. More frequent sampling may be advisable when starting new equipment or 
facilities. During yellowcake packaging operations; sampling in the dryer room is continuous. Spot 
samples may also be collected to verify the adequacy of the sampling procedures or as determined 
necessary by the RSO 

Measurement of airborne uranium is performed by gross alpha counting of the area air filters using 
an alpha scaler such as a Ludlum L-2000 or equivalent The analytical results are compared to the 
derived air concentration (DAC) for soluble (D classification) natural uranium of 5 E-10 µCi/ml from 
Appendix B to l O CFR § §20.1001 - 20.2401. Crow Butte has collected isotopic samples from seven 
locations throughout the Central Processing Plant. As per Regulatory Guide 4.14; airborne particulate 
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samples from the in-plant sampling stations were analyzed for u-Nat, Th230, Ra226, andPb210• Sampling 
indicated that the concentrations of the isotopes analyzed were present in concentrations significantly 
below 10% of their respective DAC's. In addition, the sum of the DAC percentage from To230

~ Ra226, 

and Pb210 combined is significantly less than 1%, meeting the criteria of less than 30%. Therefore, 
these three radionuclides can be disregarded from the determination of the internal dose under 10 
CFR 20.1204(g). Solubility studies performed at the Crow Butte operation demonstrated that the 
Uranium is of Class D solubility. Uranium compounds that have no assigned inhalation classification, 
or for which no site,..specific data is available, such as uranium carbonates, shall be assigned to 
inhalation Class W for radiation protection purposes. 

Samples should be obtained using the following steps: 

• Obtain an Eberline RAS-I or Hi-Q or Staplex Hi-Vol Sampler or similar equipment and the 
appropriate glass fiber filters. Ensure that the air sampler has a current calibration as discussed in 
Section 5. 

• Record data concerning sample location, start and end time, total time in minutes, flow rate, as 
found operating status of the air sampler, air sampler identification, location and calibration data 
on the sampling form. 

• Place a filter in the filter holder taking care not to damage or contaminate the filter. 

• Place the air sampler at a location where workers. could be exposed to airborne particulates at 4 
to 6 feet above the floor and at least 1 foot away from walls, cabinets, etc. 

• Ensure that the sampling environment is representative of the conditions encountered by workers 
while performing assigned duties. 

• Start the pump and record the start time and the initial flow rate on the sampling form. Ensure that 
an adequate volume of air is obtained to meet the lower limit of detection (LLD) for uranium (i.e., 
10% of the applicable DAC). 

• At the conclusion of sampling, record the flow rate, shut off the sampler and record the sampling 
stop time on the sampling form. Unless the sample period is extremely long, with resulting dust 
loading on the filter, there should be no change between the initial and final flow rate. 

• Carefully remove the filter from the filter holder and place in the sample holding envelope,. taking 
care notto touch or disrupt the particulate material collected on the filter. 

7.1.2 Breathing Zone Air Samples 
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In the plant, breathing zone air samples may be collected periodically. The samples are representative 
of the air inhaled by the worker. Breathing zone samples for specific jobs are used to monitor the 
intakes. of individual workers performing tasks that have the potential for high airborne exposures. 
Breathing zone samples may also be collected for an entire work shift, resulting in a composite sample 
for an employee performing his normal duties. The breathing zone sample, in the latter case, may be · 
used as a means of judging the adequacy of the area air monitoring program. 
The RSO typically determines under which circumstances a breathing zone sample should be · 
obtained. 

Samples should be obtained using the following steps: 

• Obtain a lapel sampler (SensidyneBDX or equivalent). Ensure that it is fully charged and properly 
calibrated. 

• Obtain a glass fiber filter(s ), or equivalent, of the proper size and an appropriate filter holder. 
Place filter in holder and attach to sampler hose. 

• Secure the pump to belt and the filter holder to the shirt collar or lapel. Make sure the pump is in 
the upright position at all times. Consolidate the tubing to minimize restriction of motion. 

• Turn the pump on (recording the time and flow rate) and continue monitoring until the task is 
completed. Record the time and flow rate at which the job is completed. 

• Lapel samplers are to be analyzed within two working days of sampling, where possible. Ensure 
that the SHEQ Department obtains the filter and information in a timely manner so analysis can 
be completed. ., 

7.1.3 Natural Uranium Radiometric Analysis 

Natural uranium air sample filter(s) must be aged a minimum of three (3) hours in order to eliminate 
the short-lived radon daughters. These include Pb-214 (26.8 min), Bi-214 (19.7 min), and Po-214 
(164 µsec) in the shorter-lived decay chain. A sample counted immediately after collection will not 
only contain possible uranium ore dust and a possible static charge, but it may also contain radon 
daughters. Counting the sample too soon after sample collection will result in an overestimation of 
airborne uranium. 

Samples may also be sent as individual samples or as part of a composite sample, to an approved 
outside independentthird party accredited laboratory for analysis for specific isotopes. 
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7.2 RADON DAUGHTER MEASUREMENT 

Radon daughter samples are taken in various areas of the plant and offices. The sample locations are 
near areas where workers are most often present to ensure that the samples are representative of 
worker exposure. Sampling is performed at a monthly frequency, unless concentrations greater than 
0.08 WL are discovered. When concentrations greater than 0.08 WL are discovered, the sampling 
frequency is increased to weekly. Weekly sampling continues until concentrations of less than 0;08 
WL occur for four consecutive weekly samples. 

Analysis of radon daughter samples is performed on-site using the Modified Kusnetz Method. 
Measurement of radon daughters on sample filters is perfonned by gross alpha counting using an 
alpha scaler such as a Ludlum L-2000 or equivalent. 

In addition to the Modified Kusnetz Method, CBR uses the PRISM· II continuous radon monitoring 
system, which allows "real time" analysis of atmospheres for radon daughter concentrations. The 
PRISM II is used as a diagnostic tool to allow evaluation of work practices and engineering controls 
and may not be used for routine monitoring or exposure detennination purposes. 

7.3 EXTERNALRADIATIONEXPOSURE 

7.3.1 Personnel Dosimeters 

Occupational exposure to external gamma and beta radiation is measured using personnel dosimeters 
such as Thennoluminescent Dosimeters (TLD) or Optically Stimulated Luminescence (OSL) 
dosimeters. With two exceptions, dosimeters must meet NRC requirements, which state that a 
contract vendor must be certified by the National Voluntary Laboratory Accreditation Program 
(NVLAP) of the National Institute of Standards and Technology (NIST). The exceptions to this 
requirement are direct and indirect reading pocket ionization chambers and dosimeters used to 
measure the dose to extremities. The dosimeters consist of a clip-on badge worn by workers. The 
badge contains a chip that is constructed of a material that senses total.exposure to external radiation. 
When the chip is properly developed, the radiation dose received by an individual during the period 
of time that the badge was worn may be determined 

The RSO is responsible for determining the dosimetry requirements based on the facility radiation 
levels, worker job locations and tasks, and specific licensing requirements. For each category of 
workers, the RSO must determine whether it is likely that a worker's dose may exceed the criteria 
from§ 20.1502(a). If it is determined that dosimetry is required, the RSO will determine the exchange 
frequency for the dosimetry (i.e., monthly or quarterly). Contractors, depending upon the task to be 
performed, may also be issued dosimeters at the discretion of the RSO. 
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.. 
The RSO is responsible for reviewing the dosimetry results ·and comparing them with past data and 
regulatory exposure limits. Upon receipt of the dosimetry results :from the NVLAP laboratory, the 
individual exposure records are to be maintained on hard copy and/or a computer system. 

The control personnel dosimeters used by the NVLAP processor to subtract background exposure 
:from the personnel badges, are ·to be stored in areas away :from areas where elevated gamma dose 
rates may be present. It is important that control badges are returned to the NVLAP processor with 
the personnel dosimeters. In the event that a control badge is damaged, any unused personnel 
dosimeter may be designated as a control badge as long as it has been stored away :from areas where 
gamma activity is mostly likely to occur. 

7.3.2 Gamma Surveys 

Gamma surveys are conducted at various locations throughout the facility. Routine gamma surveys 
are performed as approved by NRC in the source materials license. In areas that meet the criteria for 
posting as "Radiation Areas", surveys should be performed at least quarterly as recommended in 
Regulatory Guide 8.30. NRC licensing requirements specific to the facility may require alternate 
survey :frequencies. Gamma surveys are conducted on a semiannual basis at various locations through. 
the plant. These results are used to insure plant areas are properly placarded in accordance with 10 
CFR 20. Additional gamma surveys may be performed at the discretion of the RSO or HPT to further 
characterize gamma dose rates. These surveys can be random, in conjunction with RWPs, to assist in 
identifying Radiation Areas, or performed before or during routine work, during contaminated waste 
control, or during upset conditions. Regardless of the purpose of the survey, the same procedure will 
be utilized to perform gamma surveys. 

7.3.2.1 Instruments 

• Ludlum Model 3 Gamma Meter with Ludlum Model 44-38 G-M detector or equivalent, calibrated 
in MilliRoentgen per hour (mR/hr). 

7.3.3 Beta Surveys 

In addition to gamma surveys, beta surveys should be performed before specific tasks that involve 
direct handling of large quantities of aged yellowcake (i.e., older than four months) to ensure that 
extremity and skin exposures for workers performing these operations are not unduly high. 

Extremity dosimetry is required by 10 CFR 20.1502 if a worker is likely to receive a dose to any 
extremity in excess of 1250 mR/qtr or to the eye in excess of 375 mR/qtr. · 

Beta surveys should be performed before any special maintenance or non-routine operational activity 
with aged yellowcake to determine protective clothing needs and what portion of the body may be 
most exposed. If appropriate protective clothing and equipment is used ( e.g. heavy rubber gloves, eye 
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protection, etc.) the beta dose rate may not be a significant factor to overall dose. However, the 
protective clothing and equipment used must be of sufficient density to ensure that significant beta 
radiation does not reach the skin or the lens of the eye. 

7.3.3. I Instrument 

• Ludlum Model 2224-1 with a 43-93 probe or equivalent equipment. 

• The detector must be equipped with a beta shield to perform this survey. 

7 .3.4 Surface Contamination 

The primary sources of potential surface contamination at in situ leach uranium mines are associated 
with precipitation, slurry transfer, drying and packaging activities, and filter press activities. The 
remaining recovery and elution portions of the process do not present a significant surface 
contamination problem except for dried spills or when special equipment maintenance is required 
Any visible yellowcake or production fluid spills must be cleaned up as soon as possible to prevent 
the potential spread by contact or drying and possible suspension into the air that could pose an 
inhalation hazard. If contamination is detected in a designated clean area above specified limits, the 
RSO will be. promptly notified· and the area will be cleaned An investigation into the source of the 
contamination will be performed. 

Routine surveys in the process areas consist of both a visual inspection for obvious signs of 
contamination (i.e. visible yellowcake} and instrument surveys to determine total alpha 
contamination. If the total alpha survey indicates that contamination is greater than 200,000 dpm/100 
cm2

, the area shall be cleaned and resurveyed. This level of contamination has been determined to be 
low enough to ensure little contribution to airborne radioactivity and is readily visible due to the low 
specific activity of uranium. 

In designated clean areas, such as lunchrooms, offices, .and respirator cabinets, the target level of 
contamination is nothing detectable above backgrmmd. If the total alpha survey indicates 
contamination exceeds 250 dpm/100 cm2 (25% of the removable limit) a smear survey must be 
performed to assess the level of removable alpha activity. If smear test results indicate removable 
contamination greater than 250 dpm/100 cm2

, the area must be cleaned promptly and resurveyed The 
RSO will investigate the cause of the contamination and implement corrective action to minimize the 
potential for a recurrence. 

Direct measurement of total contamination is performed using alpha scintillation detectors. 
Measurement of loose contamination is performed by ·gross alpha counting of the smears using an 
alpha scaler such as an Eberline MS-3 or equivalent. 
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7.4 BIOASSAY PROGRAM 

CBR has implemented a bioassay program to monitor for internal exposure to natural uranium. The 
bioassay program has been prepared in accordance with the guidance contained in Regulatory Guide 
8.22, "Bioassay at Uranium Mills", (Revision 2, 2014). All plant personnel are included in the 
bioassay program. The program is implemented by the RSO. 

CBR routinely performs bioassay by urinalysis for natural uranium. A baseline urinalysis is 
performed on all employees prior to their initial assignment at the plant Routine bioassay samples 
are collected at a frequency that is based upon the employee's work assignment. Diagnostic bioassays 
may be required by the RSO based upon specific work activities. Upon termination of employment, 
a final urinalysis will be performed on all employees. 

Records of bioassay results are maintained to document the sample collection and analysis dates as 
well as the individual's record to allow the most recent results to be compared to the employee's 
previous history. 

Analysis of bioassay samples is performed at an independent third party accredited analytical 
laboratory. CBR submits spike and blank samples with each batch ofbioassay samples to monitor the 
laboratory for accuracy and sample contamination. Analytical results for spiked samples must be 
within 30 percent of the spiked value. Otherwise, the most recent batch of samples will be re-run. The 
RSO will conduct an investigation to dete:nmine whether the CBR spiking procedure or the analytical 
laboratory was the cause of the inaccurate results. 

Duplicate samples are obtained for submission to a different laboratory to monitor precision. These 
samples are submitted by CBR on a periodic basis. These duplicate samples are in addition to the 
duplicate samples analyzed by the analytical laboratory. 
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8 SAMPLE MANAGEMENT AND QUALITY CONTROL 

Performance indicators are used to determine if the laborato:ry's processes are in control. The accuracy 
of the instruments or containers are checked regularly to ensure that sampling performance criteria 
remain within the limits specified by the QAP. The resuJts of mass, flow rate, or volume calibrations 
and associated uncertainties are tracked and recorded Performance indicators are selected to provide 
a management tool for tracking and trending performance and to identify precursors to 
nonconforming conditions. Laboratories consider necessary levels of precision, acceptable bias, and 
applicable detection limits. Definitions are as follows: 

• Precision is the closeness of agreement between independent test results and can be assessed 
using replicate samples. It may be expressed as the standard deviation. 

• Bias of a measurement process is a persistent deviation of the mean from the accepted 
reference value of the quantity being measured It does not vary ifa measurement is repeated. 

• Sensitivity is the capability of a method or instrument to discriminate between measurement 
responses representing different levels of the analyte of interest. An evaluation of sensitivity 
is included in the CBO and/or vendor laborato:ry analytical methods that are used to analyze 
samples. 

• Representativeness is generally ensured through the use of standard sampling protocols. 
• Accuracy is the nearness of a measurement or the mean of a set of measurements to the true 

value and is usually expressed as the relative percent difference. 
• Comparability is the confidence with which one data set can be compared to another and is 

ensured by employing approved sampling plans, standardized field procedures, and 
experienced personnel using properly maintained and calibrated instruments. 

8.1 SAMPLE HANDLING AND DELIVERY 

Chain of Custody (COC) forms should accompany every sample sent to off-site laboratories. The 
chain of custody should contain at a minimum the type of sample, the sample identification number, 
the preservation techniques (if any), the name of the sampler, the date and time the sample was taken, 
the name(s) of individuals who handled the sample and when they passed it on to another person, and 
the required analysis. Once the laboratory is finished with the chain of custody, it is sent back to the 
SHEQ Department with the analytical package so it can be filed for future refetence. 
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8.2 INDEPENDENT THIRD PARTY ACCREDITED LABORATORY QUALITY 
CONTROL 

CBR has implemented a quality control program to determine the precision and accuracy of the 
monitoring processes. Quality control sampling includes replicate samples to determine precision, 
spiked samples with a known concentration to determine accuracy, and blank samples to detect and 
measure contamination of analytical samples. 

Inter-laboratory duplicate samples are analyzed by a second laboratory to determine the precision of 
the original laboratory. In addition, intra-laboratory duplicate samples may be collected and sent to 
the primary laboratory to assure internal laboratory precision. The RSO selects the locations, media 
and number of inter-laboratory and intra-laboratory duplicate samples. A minimum of one duplicate 
sample is collected per sampling period. 

In addition to the quality control samples prepared and submitted by CBR to contract analytical 
laboratories, each qualified laboratory will have an acceptable QA/QC program in place. The CBR 
QA Coordinator will review the vendors QA/QC Program and will be responsible for approving the 
use of the vendor. Qualified laboratories will submit verification of participation in the EP A's Quality 
Control Program and the laboratory certification programs for environmental waters. 
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8.3 ANALYTICAL SENSITMTY. 

8.3.1 Lower Limits of Detection 

The NRC in Regulatory Guide 4.14 recommends the lower limits of detection (LLD) for radiological 
samples. CBR has adopted these LLD values that are appropriate for the samples obtained at the Crow 
Butte project. The required LLD values are listed in Table 2. 

Table2 
Radiological Lower Limits of Detection 

Media Radionuclide Lower Limit of Detection 

Air Natural Uraniwn } X } 0-16 µCi/ml 
Thorium-230 
Radium-226 

Lead-210 2 x 10-15 µCi/ml 

Radon-222 2 x 10-10 µCi/ml 

Water Natural Uraniwn 2 x 10-10 µCi/ml 
Thorium-230 
Radium-226 

Polonium-210 1 X 10-9 µCi/ml 
Lead-210 

Soil and Sediment Natural Uranium 2 X 10-7 µCi/g 
(dry) Thorium-230 

Radium-226 
Lead-210 

Vegetation, Food and Fish Natural Uraniwn 2 x 10-1 µCi/kg 
(wet) Thorium-230 

Radium-226 5 x I o-s µCi/kg 

Polonium-210 I x 10-6 µCi/kg 
Lead-210 
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8.3.2 Non-radiological Detection Limits 

Minimum detection levels are necessary for non-radiological samples obtained at the Crow Butte 
project. CBR has adopted the detection levels listed in Table 3. 

Table3 
Non-radiological Detection Limits 

Analyte Detection Level (mg/I) 

Calcium 
Magnesium 

Sodium 
Potassium 
Carbonate 

Bicarbonate 
Sulfate 

Chloride 
Ammonia-N 

Nitrite-N 
Nitrate-N 
Fluoride 

Silica 
Total Dissolved Solids 

Total Alkalinity 
Conductivity 

COMMON IONS 
1.00 
1.00 
1.00 
1.00 
0.10 
0.10 
1.00 
0.10 
0.05 
0.01 
0.01 
0.10 
1.00 
LOO 
0.10 

1.00 (µmho) 
pH ± 0.02 (standard units) 

ACCURACY CHECKS (acceptable range) 
Ion Balance 
IDS Balance 

Conductivity Balance 

Arsenic 
Barium 
Boron 

Cadmium 
Chromium 

Copper 
Iron 
Lead 

MINOR AND TRACE METALS 

MINOR AND TRACE METALS (continued) 

0.95 to 1.05 
0.90to 1.10 
0.95to 1.05 

0.001 
0.100 
0.100 
0.010 
0.050 
0.010 
0.050 
0.015 

Manganese · 0.()10 
Mercury 0.001 
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Table3 
Non-radiological Detection Limits 

Analyte Detection Level (mg/I) 

November 10, 2017 

Molybdenum 
Nickel 

Selenium 
Vanadium 

Zinc 
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9 ON-SITE LABORATORY QUALITY ASSURANCE 

CBR has implemented a quality assurance /quality control program to determine the precision and 
accuracy of the laboratory analysis performed in the on-site laboratory. Quality control in the on-site 
laboratory includes the use of appropriate analytical methods, quality control samples and other 
internal quality control activities including instrument calibration, analyst training, equipment 
maintenance, and external quality control 

9.1 ANALYTICAL METHODS 

The use of approved standard analytical methods ensures that the quality objectives for operation of 
the laboratory are met Table 4 lists the assays that are performed in the on-site laboratory and the 
analytical method that is used. Specific procedures for each method are described in the Laboratory 
Manual maintained in the laboratory for use by the analysts. 

Parameter 

Alkalinity as CaCQ3 

Chloride 

November 10, 2017 

Table4 
On-Site Laboratory Analytical Methods 

lteference/1\Iethod 

"Spectrophotometric Determination ofUranium (VI) with 
Bromo-P ADAP", DA Johnson and 1M Florence 

"Standard Methods for Chemical and Atomic Absorption 
Analysis of Uranium-Ore Concentrate", Titrimetric ASTM 
Cl022-05(2010)e1• 

Uranium by Inductively Coupled Plasma - Optical Emission 
Spectroscopy 

EPA310.1 Titrimetric 

Standard Methods, 17th Ed 4500-Ci- B. Argentometric 
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Parameter 

Sulfate 

Total Dissolved Solids 

pH 

Sodium 

Calcium 

Vanadium 
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Table 4 
On-Site Laboratory Analytical Methods 

Reference/Method 

EPA 375.4 Turbidimetric 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 

EPA 160.1 Residue-filterable, Gravimetric, 180°C 

EPA 150.1 Electrometric 

EPA 273.1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma-Atomic Emission 
Spectrometry 

EPA 215.1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma:..Atomic Emission 
Spectrometry 

EPA 286.1 Atomic Absorption, direct aspiration 
EPA 200.7 Inductively Coupled Plasma-Atomic-Emission 
Spectrometry 
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9.2 QUALITY CONTROL SAMPLES 

CBR uses three types of quality control samples at the on-site laboratory. These samples are duplicate 
samples, spiked samples, and control standards. Although the quality control samples are primarily 
used to monitor and control systematic and random measurement errors, they are useful in detecting 
all types of laboratory error. 

9.2.1 Duplicate Samples 

Duplicates are taken of the original sample and analyzed in the same way as the original sample. 
These duplicate samples allow the analysts to determine the precision of the assay. The acceptable 
limit for the duplicate analysis is ± 10% over the range normally encountered in the laboratory. If the 
assay is very high or very low, criteria for limits will be determined on a case-by-case basis. 

9.2.2 Spiked Samples 

Standard addition spikes are the addition of a known amount of analyte to a duplicate sample aliquot. 
These samples are useful in estimating the accuracy of an assay and in identifying potential 
interferences. The acceptable limit for spikes is 90 to 110 percent recovery. 

9.2.3 Control Standards 

Control standards are certified standards whose chemical concentration values are known. They are 
used for spiking and standardizing reagents. For example, a chloride standard that is sodium chloride 
with a concentration of 1,000 ± 0.0005 moles per liter is used to standardize the AgNOJ solution 
which is used in the analysis of chloride. The standard is certified traceable to National Institute of 
Standards and Technology Standard Reference Material. This standard is also used for preparing 
chloride spiked samples. The acceptable limit for control standards is 90 to 110 percent recovery. 

9.2.4 Internal Quality Control Activity Schedule 

Analysts will perform a minimum of one duplicate and one spike quality control sample per week per 
parameter assay. 

Reagent blanks will be analyzed whenever new reagents are used and as often as required in specific 
methods. A reagent blank is the reference base with which the analytical results are compared under 
the same conditions as the samples to be analyzed, except deionized water is used in place of the 
sample. 
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For analysis of metals in water by atomic absorption and inductively coupled plasma,-atomic emission · 
spectrometry, calibration standards and blanks are analyzed with each batch of samples. Calibration 
standards are samples with a known concentration that are used to plot an absorbance versus 
concentration curve. This curve is used to determine the concentration of the samples being assayed. 
The standards that are used to prepare the calibration standards are certified and traceable to NIST 
Standard Reference Material. 

9.3 INSTRUMENT CALIBRATION 

9.3.1 pH Meter 

The pH meter is calibrated daily with pH 7 and pH 4 ( or pH 10) buffer solutions. Calibration results 
are recorded. 

9.3.2 Conductivity Meter 

The conductivity meter has a set of cell constant and automatic temperature compensation. In order 
to ensure the accuracy of the instrument, the conductivity of standardized 0.01 molar potassium 
chloride with a specific conductance of 1413 µmho/cm at 25°C is checked and recorded on a monthly 
basis. 

9.3.3 Turbidimeter 

The turbidimeter is calibrated with F ormazin, the primary turbidity standard, at least semiannually. 
All calibration data is recorded. 

9.3.4 Balance 

The Mettler balance is cleaned and checked annually by a certified technician 

When in use, the balance is checked on a monthly basis with NBS Class S masses calibrated to within 
0.025mg or better. 
All calibration data is recorded. 

9.3.5 Perkin Elmer Atomic Absorption Spectrophotometer Model 3100 _ 

The operator can determine whether instrumental parameters are optimized and if the instrument is 
performing to specifications by using the sensitivity check The sensitivity check value (in mg/I) is 
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the concentration of an element that will produce a signal of approximately 0.2 absorbance units under 
optimum conditions at the wavelength listed This number can be found in the Analytical Methods 
for Atomic Absorption Spectrophotometry. 

If the instrument develops a malfunction that cannot be corrected by operator maintenance, a trained 
specialist will service it. 

9.3.6 Optima 8300DV ICP-OES 

For daily operations the instrument is calibrated according to the manufacturer's recommended 
procedures, using mixed calibration standard solutions and the calibration blank. The calibration line 
should consist of a minimum of a calibration blank and a high standard. Replicates of the blank and 

· highest standard provide an optimal distnbution of calibration standards to minimiz.e the confidence 
band for a straight-line calibration in a· response region with uniform variance. If the instrument 
develops a malfunction that cannot be corrected by operator maintenance, a trained specialist will 
service it. 

9.3.7 Automatic Pipettes 

Based upon equating milligrams with milliliters, automatic pipettes will be checked for accuracy by 
weighing the contents of the pipette on a precision balance. This will be performed and documented 
periodically as deemed necessary by the Lab Foreman. 

9.3.8 Auto Titration 

Two different autotitrators are used for analyzing monitor well samples; Mettler Toledo Autotitrator 
and a Metrohm Autotitrator. Calibration of the two autotitrators is performed, at a minimum, weekly. 
The procedures for performing the calibrations are described in CBO-QMP-10-009, Autotitrator 
Procedures. 

9.4 CROSS-CONTAMINATION CONTROL 

All glassware used in the laboratory is washed in a solution of tap water with the addition of a low 
phosphate laboratory grade detergent. The glassware is then rinsed with tap water. The glassware is 
then final rinsed with deionized water. · 
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A deionized water system consisting of one activated carbon unit and two mixed bed deionizers is 
used to provide quality deionized water for assay work and glassware final rinsing. 

9.5 ANALYST TRAINING 

9.5.1 Lab Foreman 

The minimum qualifications for a Lab Foreman are two years of post-secondary education in science 
and two years of inorganic laboratory experience. At least one year of this experience should be at 
an in-situ uranium facility. 

9.5.2 Laboratory Technician 

The minimum qualifications for a Lab Technician are a High School Diploma or a minimum of two 
years of directly related work experience. The Lab Foreman will directly supervise the Laboratory 
Technicians in the performance of their duties. 

9.6 EQUIPMENT PREVENTATIVE MAINTENANCE PROCEDURES 

Analysts will become thoroughly acquainted with the instrument operation manuals and will use the 
proper maintenance procedures as specified by the manufacturers. 

9.7 EXTERNAL QUALITY CONTROL 

Samples from wellfield monitor wells will be split and analyzed for the excursion parameters 
(alkalinity, chloride, and conductivity) at the on-site laboratmy on a quarterly basis. The sample splits 
will be sent to a contract laboratory for , analysis of the same excursion parameters. The on-site 
laboratory results will be compared with the contract laboratory results for consistency. The Lab 
Foreman or QA Coordinator will review the results from each laboratory. If the results are not within 
10 percent for all parameters that are greater than 50 ppm or within± 5 ppm for those parameters with 
a concentration less than 50 ppm, an investigation will be performed and appropriate corrective action 
will be taken. 

9.8 DATA HANDLING 
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Production zone and shallow monitor well data will be reviewed for accuracy and reported to the 
Restoration Manager. Results of monitor well analysis for excursion indicators will be checked by 
the analysts to determine whether they are within the range of the upper control limits (UCLs) for that 
well. Any discrepancies will be investigated. If the data for a particular well falls out of range, it will 
be immediately reported to the SHEQ Coordinator or designee. 

All process analytical data will be reported to the Plant Supervisor or designee. 

The Lab Foreman will maintain all original laboratory worksheets and instrument calibration data on 
file in the on-site laboratory. Records will be maintained for the appropriate duration as discussed in 
Section 12.4. 
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10 VERIFICATION AND VALIDATION (V & V) 

The verification and validation (V & V) of certain aspects and support activities of radiological, 
environmental and effluent measurement processes or monitoring programs are essential to the QAP. 
These aspects and activities include data and computer software, spreadsheet V & V, and project 
method validation. 

The analytical data from the CBR radiological counting laboratory will be reviewed by the RSO. The 
RSO or the QA Coordinator will also review the environmental and effluent monitoring data from 
the on-site laboratory and contract laboratories. The RSO or the QA Coordinator will be responsible 
for evaluating the data, entering the data into the corporate data handling system, and distributing the 
data to the corporate files and specified personnel. Data review will be properly documented 

10.1 Validation and Verification for Accuracy and Completeness 

The objective of verification is to ensure that data is collecte<,l and reported in a consistent manner 
with approved procedures and per time requirements. This involves the review of raw data for · 
completeness, transcription errors, accuracy of calculations, and whether proper procedures are 
followed The RSO is principally responsible for the validation and verification of activities whose 
failure could have an impact on the environment, health, or safety. The RSO, HPT, and Lab 
Foreman are responsible to review and initial logbooks, QC reports, and logs at least monthly for 
completeness and accuracy. 

Technical data is routinely verified and validated to ensure that the data is of sufficient quality and 
quantity. Computer software and spreadsheets used in the implementation of radiological and 
environmental monitoring are documented, verified, and validated before initial routine use and after 
each modification of the software. To ensure records remain consistent and accurate, software testing 
includes comparing calculations against known data Critical data migrated from old systems to new 
systems are also compared to verify accuracy and completeness. 

Spreadsheets used for radiological monitoring are cross checked monthly by the RSO. The cross 
checks include the following: 

• Dataentry 
• Hand calculation of randomly selected radiological surveys 
• Hand calculation of formulas used 

10.2 TECHNICAL REVIEW 

Technical review involves reviewing screened data points to determine if the point is acceptable or 
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corrective action is needed. This. evaluation takes into consideration factors such as number of 
historical data points, analyte concentrations, magnitude of deviation, variability of historical data, 
and location of sample point in regards to other potentially interfering activities. If point is not 
acceptable corrective action is taken. 

10.2.1 Detection Limit Review Criteria 

The reviewer will detennine that the detection limits specified in Tables 2 and 3 have been met. 

10.2.2 Accuracy Check Criteria 

• The radionuclide content of the various matrices (soil, vegetation, water, and air) should be 
evaluated for consistency with published data normally found in government reports. 

• The radionuclide content of matrices where one would expect radiological constituents to be in 
secular equilibrium (such as soil) should be evaluated for internal consistency. 

• The gross alpha value (if available) should be compared to the sum of the individual alpha 
emitting nuclides such as natural uranium, radium 226, and thorium 230. 

• The cation-anion balance should be between 0.95 and 1.05. 

• The ratio of the measured total dissolved solids (IDS) at 180°C to the calculated TDS corrected 
for bicarbonate decomposition should be between 0.90 and 1.10. 

• The ratio of the measured electrical conductance (dilute) with the calculated electrical 
conductance should be between 0.95 and 1.05. 

If the data on a given sample does not meet the above accuracy checks, the RSO will investigate the 
laboratory and sampling procedures to determine the cause of the discrepancy. 

10.2.3 Data Comparison Criteria 

The data on a given sample or set of samples will be compared with the data from previous 
representative samples from the same population. If an individual result falls within the range 
obtained on previous samples, the result is considered acceptable .. If the result falls outside of the 
range, the data is evaluated for trends or other unusual distribution. The laboratory will then be 
notified and asked to check all calculations and quality control checks. If no discrepancies are found 
a new analysis may be requested on the sample provided that the maximum holding time for the 
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sample has not been exceeded If the maximum holding time has been exceeded, the RSO may then 
request a re-sample. 

10.2.4 Anomalous Data 

The determination of anomalous data is done through the validation process. Sampling data is 
screened for values that fall outside of the historical data ranges. The historical data ranges are 
established by historic sampling events. It involves screening of the data, technical review, and 
corrective actions to determine if the data point is indeed anomalous. 

10.2.5 Corrective Action 

Corrective action allows for further investigation into the cause behind anomalous data. Corrective 
action may include requesting a laboratory check of calculations and dilutions, sample reanalysis, re­
sampling, and comparison of data to the next sampling event. Based on the corrective action the RSO 
or QA Coordinator can then determine if the data point is acceptable or an anomalous point. 
Anomalous points are considered unusable. 

10.2.6 Validation of Field Data 

Field data verification ensures that data is collected in accordance with designated procedures and per 
required schedules. The data should be reviewed for completeness, transcription errors, compliance 
with procedure, and accuracy of calculations. The individual validating the data, in consultation with 
the RSO or QA Coordinator, may correct problems that are found or noted in the documentation by 
lining through the incorrect entry with a single line, correcting the information; then initialing changes 
made to the document. Care must be made not to obscure the erroneous information. The person 
validating the data must also ensure that erroneous data is not entered into the database. 

10.2.7 Variance.of Field Data 

Changes from field protocols established in SHEQMS Volume N, Health Physics Manual and 
SHEQMS Volume VI, Environmental Manual must be authorized by the RSO and SHEQ 
Coordinator and fully documented by the initiator. Field variance will be reported immediately to 
evaluate the impact the variance has on the data. Thaµnples of variance in the field would be the 
activity performed or sample collection technique did not follow proper protocols, the monitoririg or 
measurement instrument used was out of calibration, or there is a loss or damage to the record that 
cannot be duplicated. In events of variance it may be necessary for a corrective action(s). Field 
variance will be recorded in field notebooks and log sheets. 
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11 PREVENTIVE AND CORRECTIVE ACTIONS 

The preventive and corrective actions aspect of the QAP ensures continuous improvement processes 
are implemented, deficiencies and non.,-conformance on programs are defined and identified, and 
corrective or preventive actions are taken. 

11.1 DEFICIENCIES AND NON-CONFORMANCE 

Assessments, audits, inspections, and swrveillance form the basis of the continuous improvement 
program. These methods allow for identification of deficiencies and non-conformance in programs, 
tasks, or performance as well as providing valuable information on areas of improvement. The· 
information from these methods is reviewed by the Restoration Manager, SHEQ Coordinator and 
RSO, these personnel have the authority to implement corrective actions to ensure the program, task 
or performance meets quality or regulatory acceptance criteria. Documentation of the deficiency or 
non-conformance is taken, tracked, and reported to regulatory agencies as required by the SHEQ 
Coordinator. 

11.2 CORRECTIVE ACTIONS 

In the event that a program, task, or performance does not meet regulatory or quality acceptance 
criteria, corrective action is taken to ensure the program or task meets the appropriate criteria. The 
corrective action process involves the basic elements: 

• Identification and documentations; 
• Classification; 
• Cause analysis; 
• Corrections; 
• Follow-up; and 
• Closure 

Findings and corrective actions are documented and tracked, through the Cameco Incident Reporting 
System (CIRS) and reported to the Restoration Manager, SHEQ Coordinator, RSO, and regulatory 
agencies as required. Follow-up reviews are perfonned by the Restoration Manager, SHEQ 
Coordinator and RSO to verify the effectiveness and adequacy of the corrective actions as required 
in SHEQMS Volume II, Management Systems, CR-QMP. 
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12 RECORDS 

12.1 FIELD RECORDS 

Radiological Monitoring Data Sheets and all environmental sampling data sheets will be retained at 
the plant site. It will be the responsibility of the RSO to assure that all sampling records are kept in 
an organized and secure manner. 

12.2 ENVIRONMENTAL/RADIOLOGICAL ANALYTICAL RECORDS 

Analytical data will be retained at the plant site and/or the corporate office. It will be the responsibility 
of the RSO to assure that all analytical reports are kept in an organized and secure manner. 

12.3 ENVIRONMENTAL/RADIOLOGICAL AUl)JT REPORTS 

All audit reports shall be maintained at the site. The SHEQ Coordinator will be responsible to see 
that all audit reports are kept in an organized and secure manner. 

12.4 RECORD STORAGE DURATION 

All regulatory required records of the following activities. operations or actions shall be documented 
a°:d retained including; sampling analyses, surveys or monitoring, survey/monitoring equipment 
calibrations, reports on audits and inspections, all meetings and training courses, and any subsequent 
reviews, investigations or corrective actions. 

All required records and documentation will be available for regulatory review and inspection. Upon 
termination of all regulatory license and permits, the President of CBR will have the final authority 
to authorize the disposal of records. 
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13 AUDITS AND INSPECTIONS 

CBR conducts audits of various programs at the Crow Butte project to ensure the quality of the 
implementation of the programs. In addition, CBR personnel conduct routine inspections of work 
areas to check for compliance issues a.1Iid any other problems. These audits and inspections are 
summarized in this section. 

13.1 QUALITY ASSURANCE/QUALITY CONTROL AUDIT 

The QA Coordinator will conduct an aucllit of the radiological monitoring, sampling and analytical 
QA/QC programs once every three years. The QA Coordinator may designate qualified individuals 
who do not have direct responsibility in the areas being.audited to perform the audits. Audit results 
will be reviewed by the RSO and corrective action taken where necessary. 

An audit of the water sampling and analytical QA/~ programs will be conducted once every three 
years. The QA Coordinator or a designated qualified consultant, who does not have direct 
responsibility in the areas being audited, will perform the audits. Audit results will be reviewed by 
the QA Coordinator and corrective action taken where necessary. 

13.2 ALARA AUDIT 

Annually a third party will perform a formal audit of the ALARA program and submit a detailed 
written report to the SHEQ Coordinator and RSO. IO CFR §20.110 I ( c) and CBR's source materials 
license require this audit of the occupational and effluent control ALARA programs. The audit will 
be performed in accordance with the guidance contained in USNRC Regulatory Guide 8.31, 
"Jriformation Relevant to Ensuring That Occupational Radiation Exposures at Uranium Mills Will 
Be As Low As Reasonably Achievable", (Revision l, 2002) and will include a review of the results of 
the following operational data; 

• Bioassay results, including any actions taken when: the results exceeded action levels given in 
Table I ofRegulatory Guide 8.22. 

• Exposure records, both external and internal, showing the time-weighted calculations. 

• Training program activities. . 

• Safety meeting minutes and attendance records. 
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• Daily inspection log entries and summary reports of the daily and monthly reviews. 

• In-plant radiological survey and sampling data. 

• Environmental radiological effluent and monitoring data. 

• Surveys required by radiation work permits. 

• Reports on overexposures submitted to NRC, and 

• Reviews of operating and monitoring procedures completed or revised during this period. 

Specific attention will be given to air sampling results as recommended in USNRC Regulatory Guide 
8.25, ''Air Sampling in the Workplace", (Revision 1, 1992). This review will determine whether air 
sampling results for the previous year are accurate and whether changes should be made to the air 
sampling program. The review will include the purposes and amount of air sampling, locations, 
trends, posting, procedures, correction factors, representativeness, and any indicated changes to· the 
air sampling program. 

The written ALARA audit report shall be specific in addressing any noticeable trends in personnel 
exposures for identifiable categories of workers and types of activities. Recommendations to further 
reduce personnel exposures will be included. The report should also provide data to show that the 
equipment for exposure control and eflluent control is properly used, maintained and inspected. 

In addition to reviewing the results of the occupational ALARA program, the audit will review trends 
in radiological effluent data as recommended in USNRC Regulatory Guide 8.37, ALARA Levels for 
Effluents from Materials Facilities", (1993). The audit report will include any recommendations to 
further reduce environmental releases of radioactive materials. 

13.3 OTHER REVIEWS 

13.3.1 Standard Operating Procedures 

The RSO will perform an annual review of all Standard Operating Procedures for radiation safety and 
environmental protection issues. This annual review will be properly documented. Appropriate 
operations supervisory personnel will review process procedures in their area of responsibility to 
ensure that the instructions reflect current operating conditions. 
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13.3.2 Inspection Reviews 

The RSO will perform a monthly review of the daily and weekly inspections and all monitoring and 
exposure data. The RSO will prepare a written summary of significant worker protection activities, 
including exposure data, bioassays, and survey data. A discussion of any trends or deviations from 
the radiation protection and ALARA programs, implementation oflicense conditions, and unresolved 
problems and corrective actions, will be included. 

13.3.3 Respil'atory Protection Program 

The RSO or other similarly qualified individual will conduct an annual review of the implementation 
of the CBR Respiratory Protection Program. The review will include discussions with workers that 
use respiratory protection to solicit comments on the effectiveness of the program. The review will 
ensure that the program procedures reflect the requirements of current applicable regulations and 
accepted standards and that the program is implemented in accordance with the Standard Operating 
Procedures. 

13.4 INSPECTIONS 

13.4.1 Daily Inspections 

The RSO, HPT or a qualified Designated Operator will conduct a daily visual walk-through inspection 
of the plant facility to check for compliance issues and any other problems. These inspections will be 
properly documented. The results of these inspections will be reviewed by the RSO. The inspections 
will be properly documented. 

13.4.2 Weekly Inspections 

The RSO and the Restoration Manager, or the RSO and the Plant Supervisor will conduct a weekly 
walk-through inspection of the plant operating areas to observe general radiation safety practices and 
to review required changes in procedures and equipment. The inspections will be properly 
documented. 
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Parameter Volume 
Preservative Holding Time Container 

· Required (mis) 

Dissolved Metals 250 Filter (0.45 µm), then 6months Plastic or Glass 
add iINOJ to pb<2 

Total Metals 250 HN03toph<2 6months Plastic or Glass 
Alkalinity 100 Cool,4°C l4days Plastic or Glass 
Chloride 50 None Required 28 days Plastic or Glass 
Conductance 100 Cool, 4°C 28 days Plastic or Glass 
Fluoride 50 None Required 28 days Plastic or Glass 

AmmoniaasN 50 H2S04 to pH<2, Cool, 28 days Plastic or Glass 
4°c 

Nitrate+ Nitrite 50 
H2S04 to pH<2, Cool, 

28 days Plastic or Glass 
4°C 

Nitrate 50 Cool,4°C 48 hours Plastic or Glass 
Nitrite 50 Cool,4°C 48 hours Plastic or Glass 
pH. 25 None Required Analyze immediately Plastic or Glass 
IDS. 500 Cool,4°C 7days Plastic or Glass 
TSS 

;, 

500 Cool,4°C 7days Plastic or Glass 
Sulfate 100 Cool, 4°C 28days Plastic or Glass 
~-210 1000 HN03toph<2 6months Plastic or Glass 
Polonium-210 1000 HN0Jtoph<2 6months· Plastic or Glass 
Radium-226 1000 HNOJ to ph<2 . 6months Plastic or Glass 
Uranium 1000 HNOJtoph<2 6months · Plastic or Glass 
U30s NIA NIA NIA Glass 
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