
CIMARRONCORPORATION
. - .

June2,2008

Mr.KennethKalman

OfficeofNuclear Materials Safety&Safeguards
U.S.NuclearRegulatory Commission

Washington,D.C.20555
..

Re: DocketNo.70925;License No.SNM-928
LicenseAmendmentRequest forGroundwater Decommissioning

DearMr.Kalman:
CimarronCorporation(Cimarron)hascompleted thedecommissioning ofbuildingsand
soilsattheCimarronsite,andisprepared to complete decommissioning byreducing
theconcentrationofuraniumingroundwater to comply withthelicensecriterionof180
pCi/Itotaluranium.Cimarronproposestoremediate groundwater byconverting
dissolveduraniumtothesolidphase,andestablishing geochemical conditionsthat
preventitsremobilizationatconcentrationsexceeding the licensecriterion.

In1999,NRCapprovedasitedecommissioningplan(combining theApril1995Site
DecommissioningPlanandtheJuly1998Decommissioning Plan Groundwater

EvaluationReport)requiringadditionalgroundwaterassessment, andcommitting to
additionalactionshoulditbedeterminedthatnaturalattenuation would notreduce
groundwaterconcentrationstoacceptablelevels.Subsequentevaluation indicated that ,
itwouldtakedecadesforgroundwatertoattainthestipulatedrelease criteria bynatural |
attenuation.Consequently,CimarronnowsubmitstheenclosedGroundwater

DecommissioningPlanasanamendmenttotheNRCapprovedSiteDecommissioning

Plan.CimarronprovidesAttachment1describingthecontentandstatusofthe

documentsreferencedinLicenseCondition10,whichrelatetothedecommissioning of
thesite.CimarronrequeststhatLicenseCondition10berevisedtoread:

Foruseinaccordancewithstatements,representations,andconditions
containedinlettersdatedSeptember14,1990;July25,1995;January28,1997;
February10,1998,andJune2,2008.

Attachment2providesatableshowinghowthissubmittal,inconjunctionwithpreviously
submitteddocuments,satisfytherequirementsforthecontentofadecommissioning
planaspresentedinNUREG-1757,"ConsolidatedDecommissioningGuidance", |
Attachment3providesatableshowinghowCimarron'sQualitySystemsatisfiesthe
qualityassurancerequirementsofRegulatoryGuide4.15,"QualityAssurancefor j
RadiologicalMonitoringPrograms(InceptionThroughNormalOperationstoLicense j
Termination)- EffluentStreamsandtheEnvironment" |

|
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Attachment 4providesatableshowinghowthissubmittaladdressestechnicalissues
raised inthePNNLreport,"EvaluatingtheEfficacyofUraniumBioremediationinthe
Subsurface: Technical BasesandPerformanceIndicators"

Finally,Attachment 5providesatablelistingthedeficienciesidentifiedbyNRCin
Cimarron'sDecember 2003licenseamendmentrequest,identifyinghowandwhere
thosedeficiencies are addressed intheGroundwaterDecommissioningPlan.

Cimarronanditscontractors (ENSR, LNSTandARCADIS)havebeenpursuingthe
implementationofaneffective, cost-efficient approachtoremediatethegroundwaterat
theCimarronsiteformorethan three yearsthroughaninsitubioremediationprogram.
Webelievedthatsuchanapproach isconsistent withNRC's"PrinciplesofGood
Regulation"However,ithasbecome apparent thattheNRCisreluctanttosupportthis
approach,asshownbythecontinuing requests foradditionalinformation.Achronology
ofthenumerousrequestsforinformation and conference callsoverthepast18months
aresummarizedinAttachment6.

NRChasinformedCimarronthatNRCwillnot approve full-scale implementationofan
insitubioremediationprogram,statingthatNRCwill approve thedevelopmentofinsitu
reactivezonesinsmallareas.NRCassertsthatinformation obtainedfrompilot-scale
testsisneededtojustifyfull-scaleimplementationofthis technology, aswellasto
determinehowlongpost-decommissioningmonitoringshould beperformed.

Cimarronconcludesthattheconductofpilotscaletestsisimpractical fortworeasons.
First,ifCimarronconductspilottestsandNRCthendoesnotapprove full-scale

implementation,therewillbeareaswithinwhichgroundwaterhasbeen converted to
reducingconditionsanduraniumhasbeenimmobilized.Thiswillmake any subsequent ,'
remediationtechnology,otherthanexcavationofthewater-bearingunit, prohibitively
moreexpensive.Second,ifNRCdoesnotacceptthegeochemicalmodeling which

demonstratesthatimmobilizeduraniumwillnotre-mobilizewhetherornotreducing

conditionsaremaintainedassufficienttodemonstratethelongevityofremediation,

evendecadesofpost-decommissioningmonitoringwillbeinsufficienttopredicturanium '

concentrationingroundwateroverathousandyearperiod.

CimarronsubmitsasAttachment7anALARAEvaluationforgroundwaterremediation.
ThisALARAEvaluationshowsthatnoformofgroundwaterremediationisjustifiableon |
acost-benefitbasisevenifgroundwaterinthemostcontaminatedareawerecurrently '

beingusedasdrinkingwater.Sincegroundwaterisnotbeingused,thereisactuallyno
reductionindoseasaresultofgroundwaterremediation.

Therehasbeennomeasurableexposuretolicensedmaterialatthesiteforseveral |
years.Thislackofexposurewillcontinueaslongasthesiteiscontrolled,preventing
theuseofshallowgroundwaterfordrinkingwater.Consequently,ifNRCisunableto
approvetheenclosedplanthroughfull-scaleimplementation,Cimarronproposesto ,

"default"tonaturalattenuation,whichwillovertimereducegroundwaterconcentrations '
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to less thanthelicensecriterionforuranium.Thisisthemethodoriginallyapprovedby
NRC intheApril1995SiteDecommissioningPlanandtheJuly1998Decommissioning
Plan Groundwater EvaluationReport.Cimarronproposestoimplementthefollowing
controls in lieuofmore"active"groundwaterremediation:

* Continue annual environmental monitoringofapproximately20wellsdistributed
throughout the threeareasinwhichgroundwaterexceedslicensecriteria.
Monitoringwells tobesampledandanalyticalparameterswillbeagreeduponby
NRC,DEQ,and Cimarron.

* Controluseofthe site topreventuseofshallowgroundwaterasdrinkingwater,
documentedbyquarterly siteinspections. Cimarronwouldbewillingto
incorporatearestriction against theuseofshallowgroundwaterfordrinking
waterinthedeed.Cimarron would notconsidertheuseofsuchacontrolto
resultina"restrictedrelease" because thisinstitutionalcontrolwouldbeineffect
onlyuntilgroundwatercomplies with unrestricted releasecriteria.

* Discontinueitsradiationprotection program exceptasnecessarytomonitorthe
annualsamplingandanalysisofgroundwater.

* Pursueclosureforthoseissuesaddressed intheAugust31,2007submittal.
* PursueNRCconcurrencethatsurfaceand subsurface soilinSubareaF
complieswithlicensecriteriaforunrestricted release.

Cimarronacknowledgesthatthetimeperiodrequiredfor natural attenuation toreduce
groundwaterconcentrationstolessthanthelicensecriterion islonger thanwas
anticipatedwhentheJuly1998DecommissioningPlanGroundwater Evaluation Report
wasapprovedbyNRC.However,theproposedgroundwaterremediation program '

wouldrepresentexpendituresofmillionsofdollarsperman-remavoided ifsomeone
werecurrentlyusinggroundwaterfromthemosthighlyimpactedarea. But, asnoted
above,nooneisusingthewater.Consequently,theapplicationofmore expensive j
technologiescannotbejustified.

NRCapprovalofthislicenseamendmentrequestisrespectfullyrequested.Ifyou have j
anyquestionsregardingthislicenseamendmentrequest,pleasecallmeat405-775-

5194(OKC)or405-642-5152(mobile).
!

Sincerely, i

/ ,

JeffLux
ProjectManager

Cc: BlairSpitzberg,NRCRegionIV
DavidCates,DEQ
MikeBroderick,DEQ

JeffLux,SeniorProjectManagere TronoxWorldwide,LLC 405.775.5194
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CimarronLicenseSNM-928- Condition 10References
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Attachment1
CimarronLicenseSNM928Condition10References

c9u
nt Description Recommendation

Request topossess6,000kgThorium LicenseItem6(D)authorizespossessionof
11/19/1985 6,000kgThorium- deletefromlicense.

Request toincrease authorizedquantityof<5%LicenseItem6(A)authorizespossessionof
3/3/1986 U-235from 1,200 gto6,000g 1,200gofU-235- deletefromlicense.

Requesttobury Option 2materialonsite DisposalofOption2materialiscomplete-

9/4/1987 deletefromlicense.
Finalreleasesurvey for Puplant SubareaI,inwhichthePuplantresides,has

11/2/1989 beenreleasedforunrestricteduse- deletefrom
license.

Requesttodiscontinuefiling 70.59 reports 9/14/90letterfromNRC(nextcitation)8/22/1990 approvesrequest- deletefromlicense.

9/14/1990NRCapprovaltodiscontinue70.59 reports See8/22/90above- Retainincondition10
RequestforinformationfromNRC- Organization haschangedmultipletimessince
Organizationchart,detailoninvoice,status of thissubmittal,financialdetailwasprovided,
Puplantlicensetermination,statusofonsite Subarea withPuplantwasreleasedfor6/24/1992disposalcellapproval,statusofadequacyof unrestricted use,disposaiiscompleteand
disposalareaandlagooncleanup(SubareaL).Subarea Lwasreleasedforunrestricteduse-

delete from license

Responseto1/8/93RAlondisposalcell- Disposal and associated workiscomplete,
Subsidence,Windandwatererosion,Deed condition 23 stillrequires continuinginspections

2/25/1993noticeandlocationmarkers,Commitmentto - deletefrom license.

completedecommissioning
!

OnsiteDisposalPlan- Responsibilities,Decommissioningand disposal ofsoilsis I
Defintions,Precautions,Characterization,complete- deletefrom license. |

4/19/1994Transportation,Disposal,Determinationof
'

activityincell,Run-onandrun-offcontrol,Cap
lacement,Recordofdisosal t
Responseto4/19/94RAls- Finalsurveyof Decommissioninganddisposalof soils is i
materialincell,Averageconcentrationcomplete,issuesaddressed.Subarea N

Mnan, RegGuide1.86criteria,Optiondemonstratedreleasable,butnotreleased due5/31/19942limit,Hotspotaveraging,Finalsurveyof togroundwaterInSubareaK - deletefrom ,

excavations,Finalsurveyofcap,Useof license. j
NUREG/CR-5849 ,

Responseto7/18/94RAl- Howtosampleand Decommissioninganddisposalofsoilsis I
!7/20/1994analyzeforKdofsoilindisposalcell complete- deletefromlicense.

Responseto8/12/94RAls- HotspotaveragingDisposaliscomplete,soilcountercalibration I
ofsoilindisposalcell,QCsamples, haschangedsincethistimeandhasbeen !

9/21/1994NUREG/CR-5849calculations,Soilcounterinspectedrepeatedly- deletefromlicense
calibration
Followupontelephoneconversation- Decommissioninganddisposalofsoilsis

11/3/1994Exposuretoworkersplacingsoilindisposalcellcomplete- deletefromlicense.

LicenseAmendmentRequest- Changesto AppendixAandAnnexAhavechanged
AppendixAandAnnexA substantiallysincethissubmittal.This11/15/1994 submittalisnolongerrelevant- deletefrom

license.
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Attachment1
CimarronLicenseSNM-928- Condition10References

Document Description Recommendation

License Amendment Request- Cimarron LicenseCondition24designatesKarenMorgan
12/16/1994desires todesignate KarenMorganasRSO asRSO- nolongerneeded- deletefrom

license.

4/12/1995Soildensity testresultsforwasteinandcaponDecommissioninganddisposalofsoilsis
disosalcell Cell2 comlete- deletefromlicense.
Resumefor Karen Morgan LicenseCondition24designatesKarenMorgan

6/5/1995 asRSO- nolongerneeded- deletefrom
license.

Responsetotelephone inquiry onhotspot Thesubjectarea(SubareaK)hasbeen
7/5/1995 averaginginSouthUranium Yard releasedforunrestrictedusedeletefrom

license.

7/25/1995SubmittalofFinalStatusSurvey Plan forPhaseFSSRforSu,bareaF,aPhaseIIarea,isinNR
IIAreas review- retaininCondition10.

8/9/1995 SubmittalofFinalStatusSurveyReport for AIIPhaseIareashavebeenreleasedfor
UnaffectedAreasPhaseI unrestricted use-deletefromlicense.
ResponsetoNRCcommentsonFinalStatus AllPhaseIareashavebeenreleasedfor11/13/1995SurveReortforPhaseIAreas unrestricted use-deletefromlicense.
LicenseAmendmentRequest- Organization Organization haschangedsincethissubmittal-

1/23/1996Change it isnolongerappropriatedeletefromlicense

4/25/1996Option2materaldisposalprocedurechange Decommissioning anddisposalofsoilsis

(Listedtwice)fromstockpilingtodirecttransportationtocellcomplete - delete fromlicense.

6/10/1996RAlsregarding4/25/96proposal Decommissioning anddisposalofsoilsis
comlete- delete from license. |

Hotspotaveraginginstockpilesandcell- not Decommissioningand disposal ofsoilsis8/28/1996 erformedinfiveondareas comlete- deletefrom license.

Responseto8/16/96RAlsLicense AppendixAandAnnexA have changed

9/20/1996AmendmentRequest- ChangestoAppendixA substantiallysincethissubmittal - deletefrom I

andAnnexA license.
Proposedlungfluidsolubilitytest Decommissioninganddisposalof soils is11/20/1996 comlete- deletefromlicense. !
Responseto12/2/96RAlsonAnnexA AppendixAandAnnexAhavechanged

1/2/1997 substantiallysincethissubmittal- deletefrom

license.
Responseto10/31/96NRCCommentson FSSRforSubareaF,aPhaseIIarea,isinNR1/28/1997FinalStatusSurvePlanforPhaseIIAreas review- retaininCondition10.
Responseto2/25/97NRCComments- Issuesalladdressedexceptgroundwater
Volumetricaveragingandgroundwater GroundwaterisaddressedinCondition27(b)-

5/6/1997 contaminationatPonds1and2,Averagingof deletefromlicense.
pavedareas,concreteindrainageways.

Responseto3/5/97NRCCommentsonRPP- AppendixAandAnnexAhavechanged
5/16/1997 substantiallysincethissubmittal- deletefrom

license.
Responseto10/3/97NRCCommentson FSSRsforallPhaselilareashavebeen

12/5/1997PhaseIllFinalStatusSurveyPlan approvedbyNRC.Thisisnolongerneeded-

deletefromlicense.
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Attachment1
CimarronLicenseSNM928Condition10References

oc9u
ent Description Recommendation

Agenda for2/17/98Meetingw/NRC- includesProvidesbasisforlimitsnowstipulatedinthe
2/10/1998information ondosecalculations license.Includesinformationondose

calculations- retaininCondition10.
Response to2/9/98NRCCommentsonPhaseFSSRsforallPhaseIllareashavebeen

6/26/1998IllFinalStatus Survey Plan approvedbyNRC.Thisisnolongerneeded
deletefromlicense.

Responsesto7/1/98 Conference Call- Issuesraisedduringconferencecallhavebeen

7/2/1998 Resolvingquestions about inspection reportaddressed- deletefromlicense.
#70925/97-02- soilcounter "traceability" and
t o rahicalerror

2/15/2000SubmittalofFinalStatusSurvey Report for SubareaKhasbeenreleasedfromlicense-

PhaseIll,SubareaK deletefromlicense.
Responseto1/29/01NRCComments onFSSRSubareaKhasbeenreleasedfromlicense-

2/20/2001forPhaseIll,SubareaK- Hotspot averaging, deletefromlicense.
reviseTable4.1
DecommissioningSchedule Schedule nolongerrelevant- deletefrom4/17/2002

license.

RevisedDecommissioningSchedule Schedule nolongerrelevant- deletefrom5/10/2002
license.

I
I
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Attachment 2

NUREG1757Decommissioning Plan Requirements

AddressedinCimarronDocuments
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Attachment2
NUREG1757DecommissioningPlanRequirements

AddressedinCimarronDocuments

Decommissioning PlanContents LocationTopicDiscussed
AsPer NUREG-1757 inCimarronDocuments

SiteDescrition
ExecutiveSumma

FacilitO eratinHisto
Lic eNumber/Status/Authorized PresentedinApr1995SiteDecommissioningPlan- Section1

PresentedinOct1994SiteCharacterizationReport- Section2
LicenseHistory Updated inApr1995SiteDecommissioningPlan- Section1

U datedinAu 2005Sub-AreaFFinalStatusSurveReort- Section1
Presented inApr1995SiteDecommissioningPlan- Section1
Updated inJul1998DecommissioningPlanGroundWaterEvaluationPreviousDecommissioningActivitieS
Report - Section 4
U dated inAu 2005Site-WideGroundwaterAssessmentReview

S ills
Described in Aug 2005Site-WideGroundwaterAssessmentReview

Burials
FacilitDescri tion

SiteLocationandDescrition PresentedinA r1995 SiteDecommissionin Plan- Section1
PoulationDistribution AddressedinA r2008 Groundwater Decommissionin Plan- Section2
Current/FutureLandUse AddressedinA r2008 Groundwater Decommissionin Plan- Section2
MeteoroloandClimatolo PresentedinOct2006Conce tualSiteModel- Rev.01- Section3

Geology- DescribedinJul1998 Decommissioning PlanGroundWater
EvaluationReport- Sections2and 3GeologyandSeismology UpdatedinOct2006ConceptualSite Model - Rev.01- Sections2and3
Seismolonotrelevanttoroosed roundwater remediation
DescribedinJuf1998Decommissioning Plan Ground WaterEvaluation

SurfaceWaterHydrology Report- Section3
U datedinOct2006ConcetualSiteModel- Rev. 01- Section3
DescribedinJul1998DecommissioningPlanGround Water Evaluation

GroundwaterHydrology Report- Section3
U datedinOct2006ConcetualSiteModel- Rev.01 - Section 3
Onlynaturalresourcewhichwouldimpactdoseestimates is shallow

NaturalResources groundwater- addressedinJun2008GroundwaterDecommissioning Plan I
- Sections3 - 5
RadioloicalStatusofFacilit

ContaminatedStructures DecommissionedandreleasedbyNRCasdescribedinAug2005Sub-

ContaminatedS stemsandE uiment AreaFFinalStatusSurveReort- Section1
SurfaceSoilContamination SoildecommissioningcompleteasdescribedinAug2005Sub-AreaF i

SubsurfaceSoilContamination. FinalStatusSurveRe ort- Section1
DescribedinJul1998DecommissioningPlanGroundWaterEvaluation

SurfaceWater Report- Section3
U datedinOct2006ConcetualSiteModel- Rev.01- Section3
DescribedinJul1998DecommissioningPlanGroundWaterEvaluation

GroundWater ReportSection3 |
U datedinOct2006ConcetualSiteModel- Rev.01- Section3 I

,
I
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Attachment2
NUREG-1757DecommissioningPlanRequirements

AddressedinCimarronDocuments

Decommissioning PlanContents LocationTopicDiscussed
AsPer NUREG-1757 InCimarronDocuments

ProramOranization
PlannedDecommissioninActivities

ContaminatedStructures
. Decommissioning ofstructuresandsoilcompleteasdescribedinAug

ContaminatedS stemsandE ui ment 2005Sub-AreaFFinalStatusSurveyReport- Section1

Addressed inJun2008GroundwaterDecommissioningPlan- SectionsSurfaceandGroundWater 3- 5
..

Schedules Addressed inJun2008GroundwaterDecommissioninPlan- Section5
Pro~ect Mana ementandOranization

DecommissioningManagement
Oranization
DecommissioninTaskManaement Addressed inJun2008GroundwaterDecommissioningPlan- Section2
DecommissioningManagementPositions
andQualifications

AddressedinSep 2007 QualitySystemManual- Section2
3DiO9 AddressedinFeb 2008 Radiation SafetPlan- Section2

AddressedinSep2007 Quality SystemManual- Sections1and7ContractorSupport AddressedinFeb2008 Radiation SafetPlan- Section1
RadtionSafetyControlsandMonitoringAddressedinFeb2008Radiation SafetyPlan- Sections6 - 14

NuclearCriticaliSafet N/A- aserLicenseCondition19

HealthPhysicsAudits,Inspections,and AddressedinSep2007QualitySystem Manual - Section6
RecordkeeinProram AddressedinFeb2008RadiationSafe Plan - Section5

EnvironmentalMonitorinandControlProram
EnvironmentalALARAEvaluationProramAddressedinFeb2008RadiationSafetPlan - Sections 4and15

- noduenMWN WM dudnggmunha mannt ont ro m
RadioactiveWasteManaementProram

SolidRadioactiveWaste
LiuidRadioactiveWaste N/A- nowastewillbegeneratedduringgroundwaterremediation activities i

MixedWaste
QualitAssuranceProram

Oranization
QualiAssuranceProram
DocumentControl I

ControlofMeasuringandTestEquipmentAlltopicslistedinthissectionareaddressedinSep2007QualitySystem
Manual

CorrectiveAction
QualitAssuranceRecords
AuditsandSurveillances I

ModificationstoDecommissioninProramsandProcedures
ProvisionformodifyingSiteDecommissioningPlanandproceduresis
s ecifiedinLicenseCondition27e

I

,
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Attachment 3

ComparisonoftheCimarronQualitySystem toRegulatory Guide4.15
"QualityAssuranceforRadiologicalMonitoring Programs (inception

ThroughNormalOperationstoLicenseTermination) - EffluentStreamsand
TheEnvironment"
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Attachment3
Comparison oftheCimarronQualitySystemtoRegulatoryGuide4.15
"Quality AssuranceforRadiologicalMonitoringPrograms(inception

through NormalOperationstoLicenseTermination)- EffluentStreamsand
theEnvironment"

RegulatoryGuide4.15
Cimarron QASystemSectionand Rev.2Requirements

ItemDescription Addressed
1.0Organizational Structure andResponsibilitiesofManagerialand C1O erationalPersonnel

*

2.0QualityAssuranceProgram C,C.'2
...

3.0DesignControl C.8

4.0ProcurementDocumentControl N/A

5.0Instructions,Procedures,andDrawings C.3

6.0DocumentControl C.3

7.0ControlofPurchasedItemsandServices N/A

8.0IdentificationandControlofItems N/A

9.0ControlofProcesses C.3

10.0Inspection C.3

11.0TestControl C.8

12.0ControlofMeasuringandTestEquipment(M&TE) C.6.1

13.0Handling,StoringandShipping C.3

14.0Inspection,TestandOperatingStatus C.3

15.0ControlonNonconformingItems C.10

16.0CorrectiveAction C.10

17.0QualityAssuranceRecords C.4

18.0Audits C.9

19.0QualityControlinEnvironmentalSampling C.5 |
20.0QualityControlintheRadioanalyticalLaboratory

.

C.6

21.0InternalQualityControlSamplesandAnalysis C.6.2

22.0PerformanceEvaluationProgram C.6.3
i
!23.0QAPP(QualityAssuranceProjectPlan) B,paragraph3

[
!

i
i
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Attachment 4

ComparisonoftheGroundwaterDecommissioning Planto"Prioritized
informationandMonitoringParametersforAssessment ofBioremediation
OfU(VI)inGroundwater(Table5.1fromPNNL Report 16385[Longand

Yabusaki,2007))

i
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Attachment4
Comparison oftheGroundwaterDecommissioningPlanto"Prioritized

information andMonitoringParametersforAssessmentofBioremediation
ofU(VI) inGroundwater" (Table5.1fromPNNLReport16385[Longand

Yabusaki,2007))
HowParameterisAddressedintheGroundwater

DecommissioningPlanorOtherCimarron
Parameter Detailed inthePNNLReport Documents

Mandatory Siteinformation:UraniumDistribution,Form,andMobility

Siteconceptualmodelfor uranium sourcetermFullyexplainedinENSR'srefinedOct.06Conceptual
SiteModel(CSM)Rev.01- Section4 ...

Spatialextentofcontaminationzone (plume Theareasofuraniumimpactshavebeenfully
geometry)(toi20%) delineatedthroughanextensivemonitoringprogramas

documentedinJuly1998DecommissioningPlan
GroundWaterEvaluationReport- Section3andOct
06CSMRev.01- Section3

Formandmobility/lability(toi30%) Uranium hasbeenanalyzedinthesoiland
groundwater; geochemicalmodelinghasbeen
performed topredictspeciation(uranylcarbonate);the
distribution ofuraniumbetweensoilandgroundwater
hasbeen determined (ENSR,2006,Section5.1.2).
Additionalcharacterization willbeperformedaspartof
thegroundwater remediation activitiestodeterminethe
uraniumconcentration andforminthesoilatthestart
ofremediation(Section 5.2.1.1 oftheGroundwater
DecommissioningPlan, baseline soilmineratogy).

MandatorySiteinformation:HydrologicandGeologic Data

Siteconceptualmodelforsubsurface(vadoseDetailedinOct06CSMRev.01; vadose zoneisnota
zoneandgroundwater)flowandcontaminantsignificantcontinuingsourceofuranium tothe
transport groundwaterasdiscussedinDecember 2007

teleconferencewiththeNRCandasdocumented in
associatedmaterialssubmittedtotheNRC in I
November2007inpreparationfortheteleconference.

Temporalrecharge(to120%) ExtensivelycharacterizedanddetailedintheHydrology

AddendumtotheGroundwaterDecommissioningPlan ,

(AppendixB). '

Vadosezonehydrogeology:porosity,water Thevadosezoneisnotasignificantcontinuingsource
retentionfunctionparameters(toi20%) ofuraniumtothegroundwaterasdiscussedin

December2007teleconferencewiththeNRCandas |
documentedinassociatedmaterialssubmittedtothe i
NRCinNovember2007inpreparationforthe
teleconference.Theneedtohavethislevelofdetailis
baseduponPNNLexperienceatHanfordwherethe
vadosezoneextendsatsomelocations>250'below j
groundsurfaceandhasresidualsourcecontamination. I

Groundwaterflowvelocity(Darcyflux)and Characterizedforeachareaofthesitewhereuranium
direction(to130%) ispresentat>180pCi/LasdescribedintheOct06 i

CSMRev.01.Tracertestinwillalsobe erformedas j
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Attachment4
Comparison oftheGroundwaterDecommissioningPlanto"Prioritized

Information andMonitoringParametersforAssessmentofBioremediation
ofU(VI)inGroundwater" (Table5.1fromPNNLReport16385[Longand

Yabusaki,2007))
HowParameterisAddressedintheGroundwater

DecommissioningPlanorOtherCimarron
Parameter Detailed inthePNNLReport Documents

describedinSection5.2.1.2oftheGroundwater
DecommissioningPlantoobtainhighresolutiondata
ongroundwaterflowvelocityanddirection.

Watertabledynamics
'

CurrentconditionsdetailedintheHydrologyAddendum
"

includedasAppendixBtotheGroundwater
Decommissioning PlanandOct06CSMRev.01
Waterlevelsinwellswillbemonitoredpriortoand
duringremediationasdescribedinSection5.2ofthe
plan.

Sitehydrogeology:hydraulicconductivity, Fully characterized anddetailedinOct06CSMRev.
porosity,dispersivity,hydrofacies 01. Additional focusedinformationwillbeobtained

through tracertestingduringthegroundwater
remediation asdescribedinSection5.2.1.2ofthe
Groundwater Decommissioning Plan.

Remediationprocessconceptualmodel Conceptual models havebeendevelopedforthe
remediationhydrology andgeochemical aspectsofthe
in-situremediation plan asdetailedinSection3ofthe
GroundwaterDecommissioning Plan.

Particlesizecharacteristics Thebaselinesoilmineralogy analyses tobeperformed
asdescribedinSection5.2.1.1 oftheGroundwater I
DecommissioningPlanwillprovide thisinformation
priortothestartofremediation.

MandatoryGeochemicalandMicrobiologicalPerformanceMonitoringParameters ,

BackgroundU(VI)concentration,monthlyorbi-GroundwaterU(VI)concentrationshavebeen

monthlyandevent-based(e.g.,highwater extensivelymonitored;concentrationsweremonitored

table). duringAugust2007(highwatertable).Baseline

samplingwilltakeplacepriortothestartofremediation
asdescribedinSection5.2.1.1oftheGroundwater
DecommissioningPlan.

Treatmentzoneanddown-gradientU(Vl) Sections5.2.2.4and5.2.3.1detailtheperformance
concentration(requiredtobebelowMCLaftermonitoringandremedycompletiondemonstration
treatment) testingofgroundwater,respectively,tobeconducted,

withspecificcriteriafordeterminingthattheMCLhas
beenmetandmaintainedfor8consecutivequarters
withnosignificantincreasingtrendsinthedataas
determinedusingEPASen'sSlopeEstimatormethod.

DO,ORP,specificconductivity,andpH Fieldparameterswillbesampledaspartofthe
measuredhourlyto4timesdailyinbackgroundremediationprogramasdescribedinSection5.2ofthe
andtreatmentzone(autonomous GroundwaterDecommissioningPlan.
multiparameterprobes)
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Attachment4
Comparison oftheGroundwaterDecommissioningPlanto"Prioritized

Information andMonitoringParametersforAssessmentofBioremediation
ofU(VI) inGroundwater" (Table5.1fromPNNLReport16385[Longand

Yabusaki,2007))
HowParameterisAddressedintheGroundwater

DecommissioningPlanorOtherCimarron
Parameter Detailed inthePNNLReport Documents

Aqueouselectronacceptors andreduction Electronacceptorsandreductionbyproductswillbe
byproductsinbackground andtreatment zone:monitoredasdetailedinSections5.2.1.1and5.2.2.4of
nitrate,nitrite,ammonium, Mn(IV/II), sulfate, theGroundwaterDecommissioningPlan;these
sulfide analyseswillinclude:totalorganiccarbon,sulfate,

sulfide,dissolvediron,ferrousiron(Fe"),nitrate,and
alkalinity.Manganesewillnotbeanalyzedsince
dissolvedironandferrousironwillbeindicatorsofiron
reduction.

Fe(Ill)mineralabundance Baseline mineralogyanalyseswillfocusoniron,
including quantificationandspeciationoftheironprior
to thestartofremediation,andthechangesthatoccur
to iron mineralogy astheremediationprogresses.The
baseline soilsamplingandanalysesaredetailedin
Section 5.2.1.1 oftheGroundwaterDecommissioning
Plan.

Fe(II),sulfidemeasuredinfieldattimeof Ferrousironand sulfide areperformancemonitoring
samplingforU(VI)(upgradient,treatmentzone,parametersandwill bemonitored asdescribedin
anddowngradient) Sections5.2.1.1and 5.2.2.4 oftheGroundwater

DecommissioningPlan.

ElectrondonorconcentrationinthetreatmentMeasurementoftotalorganic carbon (TOC)isdetailed
zone throughoutSection5.2ofthe Groundwater

DecommissioningPlanandisa key aspect ofthe
remediationhydraulicsapproach(e.g., facilitating i
distributionofTOCwillbethegoalof the injection and
extractionsystems).

Tracerforelectrondonor(toprovideaccurateSection5.2.1.2oftheGroundwaterDecommissioning
indicationofdonordistribution) Plandetailstracertestingtobeconductedaspart of

thefirststageoftheremediationsystemforthe j
impactedgroundwaterareas.Thegoalofthetracer I
testingwillbetorefinetheinjectionandextraction
systemtoachieveoptimumTOCdistribution).

Alkalinity(measuredinthefield) Alkalinitywillberoutinelymeasuredaspartofthe
,

performancemonitoringprogramasdescribedin |
Sections5.2.1.1and5.2.2.4oftheGroundwater
DecommissioningPlan.

,
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Attachment4
Comparison oftheGroundwaterDecommissioningPlanto"Prioritized

Information andMonitoringParametersforAssessmentofBioremediation
ofU(Vl)inGroundwater" (Table5.1fromPNNLReport16385[Longand

Yabusaki,2007))
PNNL "Desirable" or"Optional"PerformanceMonitoringParametersthatare

includedintheGroundwaterDecommissioningPlan

Desirable- Depth discrete U(VI)data(upper/mid/lowerpartofcontaminatedzone):Soilsampleswillbe
obtainedfromtwodepths ateachsamplelocationasdescribedSections5.2.1.1and5.2.3.2ofthe
GroundwaterDecommissioning Planandsummarizedonpage3ofFigure5-1

Desirable- Depth-discrete sediment sampling/extraction forU,Fe,AVS:Theseparameterswillbe
analyzedforatbaseline,during the course ofremediation(aspartofthesoilperformancemonitoring
program),andaspartoftheremedy completion demonstrationtestingasdescribedinSections5.2.1.1,
5.2.2.4and5.2.3.2,respectively,of the Groundwater DecommissioningPlanandsummarizedonpage3
ofFigure5-1

Optional- InsituredoxstatusofUbydirect sampling ofinsitumaterials:Thiswillbedetermined
throughtheuseofelectronandx-raymicroprobe methods duringthesoilperformancemonitoringand
remedycompletiondemonstrationtestingphases as described inSections5.2.2.4and5.2.3.2ofthe
GroundwaterDecommissioningPlanandsummarized onpage3ofFigure5-1

Reference

Long,P.E.,andYabusaki,S.B.2007.EvaluatingtheEfficacyof Uranium Bioremediation inthe
Subsurface:TechnicalBasesandPerformanceIndicators.Pacific Northwest NationalLaboratory
ReportPNNL-16385.

|

,

|

I
i

i
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Attachment 5

ComparisonoftheGroundwaterDecommissioning PlantotheDeficienciesNoted
InNRC'sMarch27,2007Correspondence



Attachment5
Comparison oftheGroundwaterDecommissioningPlantotheDeficienciesNoted

inNRC'sMarch27,2007Correspondence
HowDeficiencyisAddressedin

Deficiency NumberandConcern GroundwaterDecommissioningPlanor
OtherCimarronDocuments

1,2,3- Thepotential impactofseasonaleventsontheAHydrologyAddendumwaspreparedto
re-mobilizationof uranium afterin-situbioremediation.evaluateregionalandsite-specifictransient
a Thenumberand duration ofeventspresentedwas hydrologicprocesses.Section3.3ofthe

underestimatedin extent, andthepossible GroundwaterDecommissioningPlanprovides
introductionofoxygen and otherredoxsensitiveasummaryofthehydrologicmodelingand
compoundsintroduced during thefloodingeventsassessmentcompleted,andthecomplete
couldinducechangestothe groundwater HydrologyAddendumisincludedasAppendix
geochemistry. Btotheplan.Section3.4.4oftheplan

* Accordinglyconsiderationwasprovided for: discussesincorporationoftheHydrology
o Riverfloodstageevents; Addendumevaluationsandresultsintothe
o Periodsofheavyrainfall;and 9eochemicalmodelingevaluations.
o Pondedwaterverticallyinfiltrating tothe

watertable.
4- Finalcalibrationinputandoutputfiles(electronic TheelectronicinputandoutputMODFLOW
files)fortheMODFLOWandMODPATHmodelruns filesfortheBA#1andWAAmodelsare
areneeded(withtheappropriatedocumentationvia included asAppendixFonacompactdisk.
CDorDVD)sothattheNRCstaffcanindependently The Groundwater FlowModelingReport
verifythesecalibrationruns. (ENSR, 2006)includedasAppendixAserves

ascom letedocumentation forthesemodels.
5- TheSDPdidnotprovideanyinformationonthe Section 3.4 oftheGroundwater
calibrationofthesetransportmodels. Decommissioning Plandescribesthe

geochemical modefing completed.Inaddition,
* Inordertoconductindependentreviewsofthe theGroundwater Flow Modeling Reportis

transportmodels,theNRCstaffshouldbe includedasAppendix Atotheplanandthe
providedwiththefinalcalibrationinputandoutputoutputfromthemodeling isincludedona

,

files(electronicfiles)toreviewtheMT3DMSmodelcompactdiskinAppendix Fasnotedabove. I

runs.
6 - UnsaturatedzonecharacterizationandmodelingFigures3-1and3-2summarize current

areneededifaconsiderablesourceofresidual uraniumgroundwateractivityinformation for
uraniumisintheunsaturatedzone. theareasofconcem.Theinformation

* Characterizationandmodelin'goftheunsaturatedindicatesthatnosignificantchanges inthe
flowandtransportconditionsmaybewarrantedto uraniumareaofimpactlocationsorextent

assesstheearlierdiscussiononground-waterhaveoccurred,despitethesignificant j
rechargeandwater-tablefluctuations. precipitationandpondingeventsthatoccurred

'

duringthesummerof2007.
7- TheSDPshouldcontainadetailedQA/QCprogramSection6oftheGroundwater
planspecifictocharacterization,monitoring,and DecommissioningPlanpresentsasummaryof
modelingtoconfirmtheefficacyoftheuranium theCimarronQualityAssuranceProgram.In
bioremediationprogram. addition,preliminaryDataQualityObjectives
a Furtherdiscussionofqualityassurance(QA)and forthegroundwaterdecommissioningactivities

qualitycontrol(QC)protocolsneedstobe areincludedinAppendixCtotheplan. I
provided AppendixEincludestheQualitySystem '

ManualTableofContentsandacross
referencefortheQualitySystemManual
sectionstotheapplicablesectionsofthe
RegulatoryGuide4.15todemonstratehow
Cimarron'sQualitySystemsatisfiesthe j
reuirementsofthisuidance. |

!
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Attachment5
Comparison oftheGroundwaterDecommissioningPlantotheDeficienciesNoted

inNRC'sMarch27,2007Correspondence
HowDeficiencyisAddressedin

Deficiency NumberandConcern GroundwaterDecommissioningPlanor
OtherCimarronDocuments

8 - Betteraddress thedifficultyindetermininginjectionSection5.2oftheGroundwater
andsubsurfacedistribution of"amendment"inanon- DecommissioningPlandescribesthe
homogenoussetting. proposedrecirculationremedialapproachin
a Moredescription is needed todescribethe"stagedwhichinjectionandextractionwellswillbe

approach"toinjections and monitoring. usedtoacceleratethemovementof
amendmenttolocationswherethe
groundwaterhasnaturallytakenuraniumsince ..

itsreleaseandtoensurethattheamendment
isdistributedthroughouttheimpactedareasof
theformation.Inaddition,performance
monitoringwillbeconductedasdescribedin
Section5.2.2.4toensurethatappropriate
distributionoftheamendmentisachieved.

Section5.2.1.2describestheestablishment
andmonitoring ofinitialtreatmentareasat
downgradient, middle,andupgradient
locations withintheareasofimpactwith
results ofmonitoring oftheinitialtreatment
areas used torefinetheCS'Mandtoprovide
information fordesignofthefull-scale
treatmentsystem. Thisstagedapproachto
theremediation isdepicted graphicallyin
Figure5-1.

9- Themonitoringprogramandwellnetworkis Figure5-2oftheGroundwater |
inadequategiventheuncertaintyassociatedwithre- DecommissioningPlanshows theproposed '

mobilizationofuranium. monitoringwellnetworkand initially selected

monitoringlocationsforthebaseline sampling,

performanceandremedydemonstration

completionmonitoringofgroundwater as ,

describedinSection5.2.Thegroundwater
'

samplingandmonitoringprogramis
summarizedonpage3ofFigure5-1.in
addition,Figure5-2showsthelocationof
severaladditionalmonitoringwellsproposed

,

forinstallationaspartoftheinitialtreatment
areaimlementation. |

10- AdditionalcharacterizationofuraniumintheWA Figure3-2summarizescurrenturanium
AreaandWesternUpland(WU)areasingroundwatergroundwateractivityinformationfortheWAA
isrequested andWUAandincludesdatafromanAugust ,

2007samplingeventtoprovideadditional |
characterizationofgroundwaterimpacts. j
Additionalinformationwillbecollectedduring
thestagedimplementationandtheinformation
collectedwillbeusedtorefinetheCSM.This
informationwillbesharedwiththeNRCatthe
intervalsasdepictedonFigure5-1which (presentstheBioremediationImplementation |
Process.

!
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Attachment5
Comparison oftheGroundwaterDecommissioningPlantotheDeficienciesNoted

inNRC'sMarch27,2007Correspondence
HowDeficiencyisAddressedin

Deficiency NumberandConcern GroundwaterDecommissioningPlanor
OtherCimarronDocuments

11- Additional information isrequestedforthe TheproposedapproachfortheWUAwill
remediationprocedure oftheground-water systemin utilizeaseriesofinjectionandextractionwells
theWUareawhere the licensee proposestouse similartotheapproachproposedfortheother
infiltrationandrecovery trenches withtreatedground-impactedareasatthesiteasdescribedin
watertoremoveuranium from theground-water. Section5.2oftheGroundwater

DecommissioningPlan.
12- Additionalinformationisrequested forthe AsdiscussedwiththeNRConApril20and
numericalground-waterflowmodel that ENSR April30,2007,nonumerical(coded)
developedtoevaluateflowtoareceptor trench inthe groundwatermodelwasdevelopedforthe
wUarea. WUAthatissuitableforevaluatingthe
* Theinputandoutputfiles(electronic files) ofthe remediationdesign.Groundwaterflow

numericalmodelshouldbeprovidedwith the directions,gradientsandfluxeswere
appropriatedocumentationviaCDorDVD so that evaluatedusingwaterlevelmeasurements
theNRCstaffcanindependentlyverifythismodeL obtainedfromwellsinstalledthroughoutthis

area.Aninjectioniextraction wellapproachis
now proposed forremediationofthisareaas
described inSection5.2oftheGroundwater
Decommissionin Plan.

13- Informationisrequestedonhowtheuranium Section 4oftheGroundwater
currentlyassociatedwiththesolidswillreactwhen Decommissioning Plandescribesindetailthe
molassesisinjected. processby which uraniumboundtotheiron
a Iftheuraniumispresentlysorbedtoiron oxideswillbe released uponreductive

oxyhydroxides,conversionofthesesolidphases dissolutionofthe iron minerals butthenwillbe
tosulfidescouldreleasemoreuraniumintothe immediatelyreduced and incorporated intothe
ground-water.Sincethegeochemicalmodel ironsulfidematrix.
assumesequilibria,itcannotpredictwhetherthe Section3.4discussesthe geochemical

uraniumwilldesorborprecipitate.Therefore,the rnodelingapproachandhow themodel
conceptualmodelsneedtoconsidernon- addressesnon-equilibriumconditions.

equilibriumconditionsanditsaffectonuranium
behavior.

14- Provideevidencetosupportthatphasesinthe Section4oftheGroundwater
futurewouldbemoresorptivethanthosenowpresentDecommissioningPlandescribesindetail the
isunfounded. ironandsulfidephasesthatwillformunder

a Demonstratethattheaquifersolidswillbemore reducingconditions.Numerousliterature

sorptivetowarduraniumafterin-situremediation.sourcesarereferencedinthissectionand ,

clearlydemonstratethatamorphousferriciron '

mineralhasesarehiblsortiveforuranium.
15- Providesupportingevidenceforthe"coating" Section4oftheGroundwater
processbywhichuraninitewillbeprecipitatedfirst, DecommissioningPlandescribesindetailthe ,

followedbyIronSulfide(FeS)whichwouldbelaid uraniumimmobilizationprocess.Numerous j
downovertheUraniumOxideasaFeScoating. literaturesourcesarereferencedinthissection '

* Willthisprocessreducetheporosityofthe tosupporttheunderstandingand
formation? documentationofthisprocess.

Inaddition,Section4.3includesadiscussion i

oftheeffectsoftheimmobilizationprocesson
theporosityoftheformationandincludesan
estimateofporositychangeusingtheKozeny-
Carmenequation(whichrelatespermeability
toporosity,tortuosityandaneffective
bdraulicoreradius

!
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Attachment5
Comparison oftheGroundwaterDecommissioningPlantotheDeficienciesNoted

inNRC'sMarch27,2007Correspondence
HowDeficiencyisAddressedin

Deficiency NumberandConcern GroundwaterDecommissioningPlanor
OtherCimarronDocuments

16- Residual concentrations ofuraniumcouldexceedThegeochemicalmodelhasbeenrevisedto
180pCi/Lin155 years aftertreatment. usesite-specificinformationwhenavailable

Groundwatercontaining uraniumatconcentrationsandtoavoiduseofunrealisticextremesto
abovetheLicense Condition 27.b.limitwouldnot demonstratetheefficacyoftheproposed
besafeforaresident farmer. approachasdescribedinSection3.4ofthe

GroundwaterDecommissioninPlan.
17- Characterizationofsolidphases presentneeded Theproposedsoilsamplingandanalysesto ..

tojustifyequilibrium. beconductedaredescribedinSections
a Proposedanalyticaltechniques may notprovide 5.2.1.1(baselinesampling),5.2.2.4

sufficientdefinitionforminoramounts ofcertain (performancemonitoring),and5.2.3(remedy
solidphaseminerals. completiondemonstrationtesting)ofthe

GroundwaterDecommissioningPlanand
summarizedonpage3ofFigure5-1.
Additionaldetailonthesoilanalyticalmethods
isprovidedinAppendixDtotheplan.

i

I

:

i
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

December 11, 2006 SubmissionofLicenseAmendmentRequest,Including:
o GroundwaterRemediationWorkPlan
o GeochemicalModelingReport
o GroundwaterFlowModelReport

January2007 Receipt andreviewof"guidance"fromDOEintheformofaPNNLreportentitled
"Evaluating theEfficacyofUraniumBioremediationintheSubsurface:Technical
Bases and Performance Indicators":

o Careful consideration ofthereportshowedthatithadlimited
applicability toCimarrongiventheverydifferentnatureofthe
conditions betweentheCimarronandHanfordsites,forexample:

= Depth togroundwaterandresidualsourcematerialin
vadose zone:

a 20feetatCimarron,sourceareasremoved

* 100 to~250feetatHanford;entirethicknessof
vadose zone potentially contaminatedwith

residual uranium source

March27,2007 ReceiptofDeficienciesNoticeandRejection of LAR fromNRC:

o 17"deficiencies"noted;however,

= 2ofthedeficienciesweremerely requests for
input/outputfilesfrommodeling activities conducted to
supporttheLAR.

,

= 1deficiencyisnotapplicabletotheCimarron site
becausethedeficiencyrequestsdiscussion oftreatment

ofaresidualsourceinthevadosezone;however, sucha !
residualsourceofuraniumisnotpresentatthe site.

= 9ofthedeficiencieswererequestsforadditional
informationonthegeochemistryprocess,approachto
treatmentoftheWUA,soilanalyticalmethoddetails,
monitoringprogramdetails,sitegeologyanduranium
impactdetails,CimarronQA/QCprogram,andplanned
stagedapproachtoremediation.

= Theremaining5deficiencieswererequestsforadditional
analyses,includingahydrologicanalysistoaddress
potentialinfiltrationandriverimpactsongroundwaterflow
andremedialactivities,updatingofthegroundwaterflow
modeltoaccountfortransientprocesses,evaluationof
non-equilibriumconditionsinthegeochemicalmodeling,
anduseofsite-specificratherthanworst-casevaluesin
modelingactivities.
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

April20,2007 FulldaymeetingwithNRC,Cimarron,ARCADIS,andENSRstaffatNRC
Headquarters:

o Meetingobjective(s):todiscussLicenseAmendmentRequest
deficienciesandapplicabilityofworkperformedanddescribedin
aPNNLreport

o Meetingoutcome:
= TheNRCprovidedmoredetailontherequested

additionalinformationandanalysesassummarized
aboveinthelistingofdeficiencies.

= TheNRCwasconcernedwithhowtodemonstratethe
longevity oftheremedyandsuggestedthatleachingtests
(column studies) beconductedonsoilsamplesfromthe
treated areas.

= TheNRC indicated thattheybelievedthatpilottesting
wasrequired prior tofull-scaleimplementationsothat
initialfieldinformation couldbeusedtoconfirmthe
successoftheapproach andtoprovideadditional
informationforrefinement oftheimplementation ,

= TheNRCandtheCimarron team agreedtoadditional
technicaldiscussionson:

* Hydrologicassessments and modeling

= QA/QCprogramfortheCimarron site

WUAgeologyandremediationapproach <

* Geochemicalmodelinginputsandapproach to
addressingtransientevents j

,

April30,2007 Seventy-fiveminuteconferencecallwithNRCandENSRregardinggroundwater

flowmodelingandhydrologicassessmentofsite:

o Callobjective(s):Discussdeficiencies1,2,3,and6especiallyas
theypertainedtothehydrology/hydraulicsofthesiteandto
identifyactionitems/pathforwardtoaddressthedeficiencies.

o Calloutcome:PerdiscussionwiththeNRC,theCimarronteam
agreedtoconductthefollowingadditionalanalysestoaddress
thedeficiencies:

= Collectsite-specificdataontransientprocessesincluding
installationofameteorologicalstationandcollectionof
waterlevelsandriverstageinformation.

= Evaluatehydrologicprocessesusinganalyticor
numericalmodelingasappropriate.
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

= Evaluatetheeffectsofthetransienthydrologicconditions
onthegeochemistryandincludepertinentresultsofthe
hydrologicstudyinthegeochemicalmodeling.

= Re-evaluatetheWUACSMandapproach.

May23,2007 Submission ofPowerPointpresentationongeochemistryandgeochemical
modeling toNRC:

o Submission objective(s):Provideinformationongeochemical
basis fortreatmenttechnologyasbackgroundforconferencecall.

May24,2007 Twohourconference callwithNRC,ARCADIS,ODEQ,andCimarronstaff:

o Callobjective(s): toprovidetheNRCwithabetterunderstanding
ofthegeochemical processandthegeochemicalmodeling
approach.

o Calloutcome:
= NRCrequested additional informationonuranium

concentrations in the vadose zoneandpotentialfor
leachingtothewater table, aswellastreatmentofthe
vadosezone.

= NRCrequestedadditional information onthelinkageof
thegroundwatermodeland the geochemical model.

= Tronoxagreedtopreparationofa flow chartfor
submissiontotheNRCtoillustrate the staged field
implementationapproachandthemodeling

adjustments/re-evaluationsthatwillbeconducted as
additionalinformationiscollectedduringthe staged

implementationoftheremediationprocess. ,

AprilthroughAugustDuetorecordprecipitationintheMaytoJulytimeframe,Cimarronidentifiedthe

2007 opportunitytoobtainsite-specificdata(ratherthanmodeledorpredicted
information)foruseinpreparationoftherequestedhydrologicanalysisforthe i
site.Cimarronobtainedmeasurementsofdepthtowateratanumberofwellsin
theBA#1areaduringthisperiodinwhichalmosttwicethenormalprecipitation
fell.Observationswerealsomadewithrespecttotheriver'selevationrelativeto
thesiteandtonoteiftherewereanyareasofpondedwater(duetoovertopping
orpoordrainage).

.

August13,2007 Submissionofdraftflowchartwithstagedremediationapproachanddeficiencies
matrix:

o Submissionobjective(s):Addresseachofthedeficienciesnoted
intheMarch27,2007letterfromNRCindetailandtoprovidethe
agreed-uponflowchartillustratingthestagedfieldimplementation
approach.
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

August14-23, 2007 ConductedadditionalgroundwatersamplingattheCimarronsite:

o Samplingobjective(s):Obtainadditionalgeochemicaland
uraniumareaofimpactdelineationinformationforsiteperNRC
requestincludedindeficiency10andasdiscussedattheApril
20,2007meeting.

September5,2007 Conference callwithNRC,Cimarron,ARCADIS,LNST,ENSR,ODEQstaff:
o Callobjective(s): ReviewCimarron'sresponsestothe

deficiencies identifiedbytheNRCwithrespecttotheDecember
2006 LARinordertoobtainaclearunderstandingofany
remaining regulatory issuesandclearthepathforwardforwork
plancompletion andthesubmissionofarevisedLARtotheNRC.

o Calloutcome:

= Revisions were requestedbytheNRCtothehydrologic
modeling and assessments conductedtofurtheraddress
floodingand recharge eventsontheverticalfluxofwater
throughthevadose zone

= Calibrationofsitemodels wasrequestedbytheNRC
usingrecentlyobtained site-specific dataanddiscussion
ofthiscalibrationintherevised LAR.

= Cimarronteamtoprepare3-D illustrations ofsite i
geology,areaofimpactlocation and proposed remedial '

designforsubmissiontoNRC.
= Cimarronteamtoprovideadditionalinformation on

designofremedialprocessincludingtimeframe for
reactions,injectionfrequenciesandrates,approach to
ensuringthat"pushing"ofuraniumimpactsdoes not

occur.
= CimarronteamagreedtofurtherdiscussionswithNRC I

aboutdefining"completion"ofremediationfroma
licensingperspective.

= Cimarronteamagreedtoanadditionalconferencecall j
betweenNRCandLNSTregardingdetailsofQAprogram j
forCimarron.

= Cimarronteamagreedtoanadditionalconferencecallto
furtheraddresspotentialvadosezoneissues. j

September19,2007 ConferencecallwithNRC(JacobPhilip)andLNST(BarbLucas):
o Callobjective(s):DiscussCimarron'sQASystem
o Calloutcome: l

= Itwasa reedthattherevisedLARwillcontainabrief
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

narrativedescribingtheCimarronsiteQualityAssurance
System(QAS)withsupporting"documents",includingthe
tableofcontentsoftheQAManual,acopyofthecross
walktablebetweenCimarronQASandthevariousQA
Systemrequirements,andDQOsfortheactivities
includedinthegroundwaterdecommissioning.

= TheNRCagreedthateachcontractorcould/should
provideitsownQAPPwithnorequirementforaCimarron
QAPPwhichaddressestheentireprojectinasingle
document.

November11,2007 Additionalinformation submission totheNRC:

o Submission objective(s): InformationaddressingNRCrequests
submitted in advance fordiscussiononDecember19,2007,
including:

= An"excerpt" fromtheHydrologyAddendumin
preparation by ENSR forincorporationintotheRevised
LicenseAmendment Request thatfocusedonthevadose
zoneissuesNRC raised intheSeptember5,2007call.

= Asetoffiguresthat illustrate 1)thelocationsand
concentrationsofuranium insoilsattheBurialArea#1
plumeand2)thelithology of thealluvium andspatial
relationshipoftheunderlying sandstone andmudstone,
and3)acomparisonbetween the vadose zoneand
seasonally-saturatedzoneuranium concentrations at
HanfordandCimarron.

= A proposedagendafora'comprehensive" December 19,
2007conferencecall.

= Anupdatedflowchartthatprovidesbetterclarity onthe |
overallprocessofimplementingtheremediation program

anddefiningwhenremediationwillbecompleteand how

Cimarronwouldproposetoachievelicensetermination.

= AlistingofadditionaldatatobeincludedinCimarron's
revisedLicenseAmendmentRequest.

December19,2007 NinetyminuteconferencecallwithNRC,Cimarron,ARCADIS,LNST,ENSR,
ODEQstaff:

o Callobjective(s):
= Cimarronobjective:Toconfirmthatallquestionshave

beenanswered,allissuesresolved,alldeficiencies
addressed.

= NRCobjective:Todiscussthepotentialvadosezone
issues,endpoint/licenseterminationrequirements,and
methodsofdemonstratinglongevityoftheremedy.
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Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

o Calloutcome:
= DiscussedthattheHanfordandCimarronvadosezones

arenotcomparableandthatthereisnotaresidual
sourceofuraniumintheCimarronvadosezone.The
amountofuraniumleachingfromthecapillary/vadose
zoneatCimarronwillbeminimal,buthasbeen
accountedforinthegeochemicalmodel.

= DiscussedtheresultsoftheHydrologyAddendum
preparedbyENSRandhowtheresultshavebeen
incorporated intotheremedialplan.

= Discussed the3-Ddepictionsofthegeologyatthesite
and howtheproposedremedialdesignwilladdressthe
different hydrogeologic zones.

= Presented asummary oftheproposedoxidativeaging
testingprocedure tobeusedtodemonstratethat
adequatemineralogy isinplaceandwillhavethe
requiredpermanence.

= Presentedasummary oftheproposed statistical
evaluationofgroundwater monitoring resultsto
demonstrateachievementof the remedial objectives.

= Discussedtherequirementsfor license termination and
datatobeprovidedtotheNRCto demonstrate success
andlongevityoftheremedy.

January7,2008 NRCCalltoARCADIS(Cimarronteammember):
o Callobjective(s):

,

i'
= Seekinginformationonpotentialconflictofinterest with

theroleofPNNLgoingforward.
= AdvisingoftheNRC'sinteresttohaveafollow-upcallto

thecallofDecember19,2007- formoreinformation |
transfer.

o Calloutcome:
= PNNLwillnotserveasasubcontractortoARCADISon j

theARTprojectattheHanfordsitetoavoidanypotential '

conflictsofinterest.

= Basedontheadditionalanalysesconducted,information
providedtoNRC,andconferencecallstodate,Cimarron j
believesthatalloftheNRC'sdeficiencieshavebeen
addressedandthattheGroundwaterDecommissioning
Plansubmissionprovidesalloftheinformationneeded
bytheNRCtoevaluatethebioremediationplanforthe |
Page6of7

,



Attachment6
SummaryofEffortstoAddressContinuingNRCQuestions

OvertheLast18Months

Cimarronsiteandthereforefurtherconferencecallsare
notneeded.

January9,2008 Submit minutesofDecember19,2007conferencecalltotheNRC:

o Submissionobjective(s):Toidentifyareasofconcurrencefrom
theDecember19,2007conferencecallandtoestablishNRC
supportfortheproposedbioremediationGroundwater
Decommissioning Planinordertooptimizethechancesthatthe
revised LARwouldbeacceptedaftermorethanayearof
addressing NRCquestionsandconcerns.

o NRC response: TheNRCdidnotprovidearesponsetothe
conference callsummarysubmittal.

i

!

!
I

!
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Attachment 7

TechnicalMemorandum

"ALARACalculationforCimarron Groundwater"
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CorporateOffices: LouisvilleOffices:
5403BluebirdTrail LucasNewman 13802BelVistaCourtS.
Stillwater, OK 74074 Prospect,KY 40059Scienace& Technologies,Inc.
(405)3724506voice C - - - - (502)4097231voice
(405)377-1474 fax (502)4095282fax

TechnicalMemorandum

May27,2008

To:JeffLux

From:HarryJ.Newman, CHP ' 5ooB
Subject:ALARACalculations for Cimarron Groundwater

Introduction

CimarronCorporation(Cimarron)is evaluating methodsforgroundwater
remediationatitsCrescent,Oklahomasite and hasrequestedanevaluationof
thehypotheticaldosewhichwouldbeavoided ifgroundwater containingtotal
uraniumabove180pCi/Ltotaluraniumwere remediated toan activity
concentrationbelow180pCi/L.The180pCi/L concentration levelfortotal
uraniumingroundwateristheremediationcriterion approved byNRCinlicense
condition27(c).GroundwaterattheCimarronsiteexceeds thiscriterioninthree
areas;themostelevatedconcentrationsarefounddowngradient fromBurial
Area#1(BA#1)inthenortheasternportionofthesite.All other sourceterms
havebeenremediated,thus,therearenosoilsourcestoimpact groundwater

exceptthoseassociatedwithsoil/waterpartitioning.

ThismemorandumdiscussestheALARA'considerationsandpresents analysis

ofthehypotheticaldosetoindividualsfromtheinstallationofawellinthe most

highlyimpactedgroundwaterattheCimarronfacility.Thecalculateddose is
hypotheticalbecause:

1.Therearenopotentialreceptorslivingonsiteusinggroundwater.
2.ThemostseverelyimpactedgroundwateriswithintheCimarronRiver
floodplain,andisperiodicallyinundated,makinguseofawellinthisarea
unfeasibleovertime.

3.Currentlandmanagementprohibitstheuseofgroundwateratthesite.
4.Apotablepublicwatersupplyisavailableonthesite.

I ALARAmeans"AsLowAsisReasonablyAchievable"whichisanapproachusedforradiation
protectiontomanageandcontrolexposures(bothindividualandcollectivetotheworkforceandtothe
generalpublic)andreleasesofradioactivematerialtotheenvironmentsothatthelevelsareaslowasis
reasonabletakingintoaccountsocial,technical,economic,practical,andpublicpolicyconsiderations.
ALARAisnotadoselimit,butratheraprocesswhichhastheobjectiveofattainingdosesasfarbelowthe
applicablelimitofthispartasisreasonablyachievable.
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Methods/Discussion

TheALARA calculations utilizeaproprietarygroundwaterpathwaysdosemodel
developed by Lucas NewmanScienceandTechnologies,inc.(LNST).Thedose
modelhasbeen utilized atseveralNRC-licensedsites,anditsresultshavebeen
acceptedbyNRC TheLNSTdosemodelincludescapabilitiesforinputof
probabilisticparameter distributions, anddeterminesdosefromallcredible
pathways.Themodel assumes nosoilsourcetermexceptasassociatedwith
soil/waterpartitioning,and calculates dosenotonlyfromdrinkingwateringestion,
butalsofromconsumption of crops, milk,soil(incidental),andcattle,aswellas |
inhalationofre-suspendedsoil impacted viabyirrigation.

TheALARAcalculationrequired the projection oftotaluraniumconcentration
overtime,sincecontinuousextraction ofwaterfromthemosthighlyimpacted !
areaswillresultindecliningconcentrations overtime.A wellpumpingmodel2
wasdevelopedbyENSRInternational,Inc. (ENSR) baseduponthenumerical
hydrogeologicalmodelcreatedforBA#1 at the Cimarron site,Appendix1
providestheanalysiswhichyieldedconcentration oftotaluraniumversustime
whenpumpingfromthemosthighlyimpactedarea within theplume.

ThegraphinAppendix2presentstotaluraniumconcentration versustimewhile
pumping,anddisplaystheexponentialequationdescribing thedeclining
radioactivityconcentrationinthehypotheticalwell.Appendix 2alsoprovides
calculationsofthehypotheticaldoserateatthebeginningof each yearbased
uponthetotaluraniumconcentrationbeingwithdrawnfromwellat the beginning

oftheyear.Aninitial(timezero)totaluraniumconcentrationof3,000 pCi/L was
utilized.Calculationsyieldedacorrespondinginitialdoserateof303 mrem/yr3
Becausetheuraniumconcentrationbeginstodeclineimmediately upon

pumping,thedoseratealsobeginstodeclineimmediately.Solvingthefollowing

integralyieldsthecumulativehypotheticaldoseoveranytimeperiodimmediately
followinginitialpumpingfromthewell.

Cumulativehypotheticaldose(mrem)= 303e-0.6037tdt

Notethattheconcentrationofuraniumdeclinesatsucharatethatbyyearfive
groundwaterconcentrationsarebelowthegroundwaterreleasecriterion.
Consequently,doseincurredfollowingthispointwouldisnotassumedto
contributetothehypotheticaldoseavoidedthroughremediation.Theintegral
doseavoidediscalculatedas477mremtotheindividual.Forafamilyoffour
personslivingonsiteandusingthegroundwaterfromawellinstalledinthemost

2 EmailfromM.Meenan,ENSRtoH.Newman,LucasNewmanScienceandTechnologies,Inc.,dated
3/21/2008.ThewellpumpingmodelassumptionsareprovidedinAppendix1.
3Thecalculationsreferredtoarecompanyprivilegedandproprietaryinformationandcanbesubmitted
underseparatecoverinaccordancewiththeprovisionsof10CFR2.390ifrequested.
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highly impacted area,thetotalhypotheticaldoseavoidedwouldbelessthan2
rem.

Theresident farmer scenarioforexposureisa hypotheticalscenarioatthe
Cimarronsite; there arenocurrentpublicexposureroutes.Itshouldbeevident
thatcalculateddose totheresidentialfarmerfamilyfromtheinstallationofawell
withinthemosthighly impacted areaatthefacilityisalsohypothetical.Sinceno
doseisbeingreceived, nodosewouldbeavoidedbyreducinggroundwaterto
lessthanthestipulated criteria. Therefore, usingthismeasure,thecurrentcost
perperson-remavoidedis infinite.

Theacceptedmeasureusedfor comparison ofwhetheractionstakenmaybe
consideredALARAis$1,000to$2,000 perperson-rem avoided4Ifaresidential
farmerfamilyweretoresideunder the worstcaseconditionscitedabove,it |
appearsthatthecostcouldbeontheorder ofmillionsofdollarsperperson-rem
avoided.Thecosttoavoiddosewillcontinue toincrease asthecommencement
ofremediationisdelayed,sincenaturalattenuation oftheplumewillcontinueto
reducethemaximumconcentrationofuranium in groundwater overtime.

Conclusion

An evaluationwas performedtodeterminetheorder ofmagnitude costs
associatedwithreductionofdoseduetoahypotheticalwell installed andused
undertheresidentialfarmerscenarioattheCimarronsite.Because thereisno
actualexposureatthistime,theactualdoseavoidediszeroand thecostper
person-remavoidedisinfinite.Underthehypotheticalresidentfarmer scenario,

thecosttoreduceexposurewouldappeartoapproachthelevelof millions of
dollarsperperson-remavoided.Thesecostswouldexceedtheestablished

criteria($1,000to$2,000perperson-rem)bymanyordersofmagnitude

4Thestatementover-simplifiestheALARAconcept.Furtherinformationmaybelocatedat:
httpL//wwwarcsovLreadjng9m/doc-collestjongnspmanual/inspection-procesjum/jpA900.Ap1if
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