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DivisionofMaterialSafety. State. Tribal.andRulemakingPrograms
OfficeofNuclearMaterial Safety andSafeguards

RE:FinalCompletionReviewReport Submittal

DearMs.Roldan-Otero

PleasetlndtheattachedrevisedCompletionReview Report (CRR)inresponsetocomments

receivedtheNRCbyletterdated.Iuly8.2020.TheLQD isappreciative ofthecomments
receivedandhopestheNRCfindstheresponsesadequate. Inaddition totheCRRanadditional
letterisattacheddocumentinghowweansweredeachofNRC concerns. andacopyofthelast
inspectionreportisincluded.TheLQDwouldencouragethe NRC totrusttheestablished
AgreementStateProgram.TheAgreementStateProgramisstrong and theNRCshouldplace
confidenceinitsIntegratedMaterialsPerformanceEvaluationProgram when evaluatingCRR
submittals.AsstatedinSA-900(guidanceforreviewingCRR)theNRC should notduplicatethe
State'srevieworconductanindependentdetailedtechnicalreviewofthe proposed license
terminationorofanyofthespecificdocumentationsubmittedbytheAgreement State licensee.

Rather.NRCstaffshouldexaminewhethertheCRRhasdocumentedtheStatestaffs basisin
summaryformforitsconclusionthatallapplicablestandardsandrequirementshave been met.

DeviationfromthisscopewhenreviewingCRRsunderminestheState'sabilitytoadminister

theirprogramsanddemonstrateslackoftrustinAgreementStatePartners.Pleaseletusknow if

youhaveanyquestionsorconcernswiththesuppliedmaterial.Welookforwardtocontinuingto

workwiththeNRCasapartneraswe movetolicenseterminationfortheWesternNuclearSplit

RockSite.

Sincerely,

o/ -goa
Rp 1Schierman
UraniumRecoveryProgramManager

Enclosures(3)
Cc: KyleWendtland-LQDAdminstrator

EmilyWerner-LQDRecord

- --- -
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WyomingDepartmentofEnvironmentalQuality
LandQualityDivision

UraniumRecoveryProgram

COMPLETION REVIEWREPORT

Date:Septemberl. 2020

IicenseNumber:WYSUA-0056
NRCDocketNo:40-1162

Facility:WesternNuclear,Inc. (WNI) SplitRockUraniumMillDisposalSite
Location:JeffreyCity,Fremont County, Wyoming
LicensedAreaBeingTerminated: 5.428.34 acres(LTCB)
Manager:RyanSchierman,Uranium Recovery ProgramManager.
TechnicalReviewers:RyanSchierman WDEQ. DavidAdams,CIIP.WDEQ,ReidBrown.
WDEQ,AlanThompsonWDEQ

PURPOSE

ThispurposeofthisreportistodocumenttheWyoming Department ofEnvironmentalQuality
(;WDEQ)IandQualityDivisions(LQD)Stafi'sbasisfor proposing licenseterminationofthe
WesternNuclearInc.(WN1)SplitRockUraniumMillsource and 1le.(2)byproductmaterial
licenseunderSection274(c)(4)oftheAtomicEnergyActof1954. asamended. Thereponwas
preparedusingtheUnitedStateNuclearRegulatoryCommission's (NRC) guidancefor
AgreementStatelicensesentitledTerminationofUraniumMillIicenses inAgreement States,
I'rocedure,SA-900(NRC.2010).Muchofthetechnicalreviewforthis project wascompletedby
theNRCpriortoWyoming'sAgreementwiththeNRC.Assuch.theWDEQ/LQD enteredintoa
MemorandumofUnderstanding(MOU)withtheNRCtoclearlyidentifythe remaining

regulatorydecisionsnecessarypriortoterminationofthelicense(NRC.2018). Decisions made
priortoWyomingbecominganAgreementStatewillbereferencedinthisreportaccording to
theexistingMOU.

TheWNISplitRockisaconventionaluraniummillandtailingssitewhichhasbeen
decommissioningandreclaimedunderWDEQAgreementStateauthority.derivedfromTitle II

oftheuraniumMillTailingsRadiationControlActof1978(UMTRCA).UMTRCArequires
thatpriortoterminationofthelicense,theNRCshallmakeadeterminationthatthelicenseehas
compliedwithallapplicablestandardsandrequirements.UndertheAgreementStateprogram,
theStateofWyomingisresponsibleforapprovaloftheremediationplansfortheWNISplit
RockSiteandforsiteinspectionstoensurethattheactualremedialactionshavebeencompleted
pursuanttotheapprovedplans.

ThisreportdocumentsWDEQ/LQDbasisforitsconclusionthatdecommissioningand
reclamationhavebeenacceptablycompletedattheSplitRockSite.Theapplicablestandardsfor
uraniummillreclamationis10C.F.R.40AppendixA whichhasbeenincorporatedbyreference
inUraniumRecoveryRegulations(RulesofWyomingDepartmentofEnvironmentalQuality,
UraniumRecovery,Ch.4LicensingRequirementsforSourceandByproductMaterial;).The
State'sregulationsareconsistentwithandcompatiblewithNRCregulations,asrequiredbythe
State'sAgreementStatestatuswiththeNRC.



All applicable standardsandrequirements,withappropriatereferencestorelatedsectionsofthe
CRR are identified belowinTable1TheWDEQ/LQDhasperformedacompletereviewofthe
SplitRock siteforcompliancewithallapplicablestandardsandrequirements.Additionally.
Table1also contains theappropriatedecisiondocumentthatdemonstrateshowthesitemeetsthe
applicablestandards. InmanyinstancesasshowninTable1thedecisiondocumentwas
completedbythe NR.C.

Table1ApplicableStandards andRequirementsRelatedtoTopicsDiscussedintheCRR.
--

.
--- - -. --

|ApplicableStandards/Requirements CRRSection DecisionDocument
l |

10CFR Criterion1 Tailingsisolation Sectionl.Ilistory.NRC2000,NRC
Part40 Section2Surface 2007
Appendix Remedial Actions
A

Criterion4.

(a)ErosionPotentialSection2 Surface NRC2007.NRC
WaterHydrology and2000.NRC2010a
ErosionProtection

, -.

(b)WindProtection Section2Surface NRC 2000,NRC
RemedialActions 2007

-

(c)Flatnessofslopes Section2Surface NRC2000, NRC

RemedialActions 2007

(d)Self-sustainingSection2Surface NRC2000,NRC
vegetativecoveror RemedialActions 2007
rockcover

(e)SeismicDesign Section2Surface NRC1996
RemedialActions

Criterion5GroundwatercleanupSection4 NRC2006A,LQD
criteria Groundwater 2019a.LQD2019b,

RemedialAction NRC2007.NRC
2000



. -- - - ----

Criterion6

(2)radonthix Section3RadiationNRC1999b
CleanupandControl

(3) radon measurement Section3RadiationNRC1999b
and limit CleanupandControl

!

(6)radiation cleanup and Section3RadiationNRC1988.
control CleanupandControlNRCl990.NRC

1996NRC1999.
NRC1999b,

(7)closureandpost- Section 3Radiation NRC1988.
closureimpacts Cleanup andControlNRC1990,NRC

1996NRC1999.
NRC1999b,

Criteria13groundwatercleanupSection4 NRC1988.
criteria Groundwater NRC1990, NRC

RemedialAction 1996 NRC1999.
NRC 1999b.

*10CFR40AppendixA incorporatedbyreferenceinURPChapter4LicensingRequirements

forSourceandByproductMaterial

1. A briefdescriptionofthelicensee'sactivitiesassociatedwithdecommissioning,
tailingsremediation,and/orgroundwatercleanup.

HISTORY

TheSplitRockuraniummillwasownedandoperatedbyWesternNuclearIncorporated(WNI)
inFremontCounty,Wyoming.TheSplitRockdisposalsiteislocatedapproximately2miles
northeastofJeffreyCityandabout58milessoutheastofLanderWyoming.Thesiteliesinthe
highplainsofcentralWyoming.Thesiteelevationrangesfromalowofabout6.300feet(ft)toa
highof6.800feet.Topographically,thedisposalcellitselfliesatthebaseofasaddlebetween
twoofthegranitepeakslocatedonsite.TheSweetwaterriverliesalongthenorthernboundary
ofthesite



Milling attheSplitRockuraniummillcommencedin1957underAtomicEnergyCommission
(AEC) license R-205,andcontinueduntil1981Themillthenwentonstandbystatusuntil1986
when the license wasconvertedtopossessiononlyandamendedtoallowWNItocompletethe
disposalof the tailings atthesite.Mostoftheorewhichfedthemilloriginatedinopenpitmines
attheGasIlills Mining District.Themillingprocessesincorporatedsulfuricacidleaching.liquid
ion-exchange solvent extraction andconcentration,drying,andpackaging.Atpeakcapacity.the
millcouldprocess 1.700 tonsoforeperday.Theprimaryconstituentsinthetailing'ssolutions
werechlorideandsulfate aswellastracemetalsfromtheore.Asaresultoftheseoperations.
approximately7.7million tons oftailingswereproducedanddischargedasslurrytothree
separatetailingspiles.designated Old.Alternate.andNew.

OnAugust8,1986WNIlicense was amended (amendment32)forpossessiononlyandactive
tailingsdisposalwasterminated.In November of1987,WNIsubmittedtheMillDecommission
Plan(MDP)totheNRC.TheMDPwas approved andincorporatedintothelicensevia
AmendmentNo.57onAugust18,1988 Mill decommissioning beganonSeptember14,1989
withtheunsalvageablematerialsburiedinapproved burialsiteswithinthetailingsarea.Mill
decommissioningwascompletedinOctober,1989 when WNIsubmittedtheMill
DecommissioningCompletionReporttotheNRC. Review andapprovaloftheMill
DecommissioningCompletionR.eportwasdocumented inamemorandum forNRCDocketFile
40-1162datedJuly26.1992.InMayof1999.theNRC deleted allLicenseConditionsrelatingto
milldecommissioningfromWN1'slicensevialicenseamendment 87.

Reclamationactivitiesassociatedwithcontaminatedsoilsfrom operations andwindblown
tailingswasoriginallyincludedintheTailingsRemediationPlan( IRP) submitted totheNRCin
1987.Thiswaslatermoditled,andinDecemberof1995,WNIsubmitted afinalRadiological
verificationProgramtotheNRC.TheNRCapprovedtheRadiologicalVerillcation Program
throughAmendmentNo.78onJune24.1996.Cleanupofthesitesoilswas completed in1997
andonNovember19.1997theNRCapprovedWN1'srequesttoterminatedsoil clean upvia
licenseAmendment83.

ThetailingsdisposalareasdesignatedasOld,Alternate,andNewweredesignedin1957 with
thedesignphilosophytoeliminateprocesseflluentthroughseepagetherebymaximizing solid

tailingsstoragewhiledecreasingwaterstorageandhandlingrequirements.A totalof
approximately7.7milliontonsoftailingsandbillionsofgallonsofprocesseffluentwere
depositedintothesetailings'disposalareas.Tailingsreclamationconstructionwascompleted,
withtheexceptionofthegroundwatercorrectiveactionprogram(CAP)pondsin1998.The
TailingsReclamationPlanCompletionReportwassubmittedtotheNRConApril21.1999.This
workwasapprovedbytheNRCvialicenseamendment92inSeptember2000whichdeletedall
surfacetailingsreclamationrequirementswiththeexceptionoftherequirementtoreclaimthe
CAPponds.

Groundwatercorrectiveactionatthesitebeganin1990withtheextractionofcontaminated
groundwaterintheareadirectlydowngradientofthetailing'simpoundment.Recovered
groundwaterwaspipedtoanevaporationpondandthentoanevaporationmistingsystem(SMI
1999b).Theprimarypurposeofthesystemwastoacceleratedewateringofthetailings
impoundment.withtheultimategoalofachievingbackgroundconcentrationsingroundwater.In
1999thiscleanupgoalwasdeterminedtobeunachievableandalternateconcentrationlimits



(ACI s)wereappliedforandsubsequentlyapprovedbyin2006bytheNRC.Thegroundwater
CAP was terminated in2006afterextractingapproximately375milliongallonsofcontaminated
groundwater. Additional informationregardinggroundwatercorrectiveactionisprovidedbelow.

In2008,WN1 reported anexceedanceofthegroundwaterprotectionstandardsforseleniumto
theNRC.The licensee proposed arevisedACLin2009forseleniumattheSouthwestValley
(SWV)pointofcompliance (POC)well,andNRCapprovedthisrevisedACLin2010.In2011,
WNIreportedanexceedance ofthegroundwaterprotectionstandardsfornitratetotheNRC.The
licenseeproposeda revised ACI in2012fornitrateattheNorthwestValley(NWV)POCwell.
WNIcontinuedtoworkwith NRC toresolvethenitrateACLexceedance:addressNRC
concemsrelatedtogroundwater modeling usedtoestablishtheLTSB,alsoknownasthelong-
termcareboundary:andevaluate the protectiveness ofICs.NRCformallyconcurredthatICsat
thesitewereprotectivein2015.in2016. WNlformallyrequestedalicenseamendmentto
increasethenitrateACLandexpandthe LTCB. AsanAgreementState,Wyomingapprovedthe
nitrateACLin2019.In2018,WNIreported an exceedance ofgroundwaterprotectionstandards
forseleniumtotheStateofWyomingLandQuality Division (LQD).Thelicenseeproposeda
revisedACIin2019forseleniumattheNWVPOC wellandtheLQDapprovedthisrevised
ACLin2019.

COMPATlBILITYANDADEQUACY

TheNRCAgreementStateprogramincludesperiodicperformance evaluations ofthestate
programtodetermineiftheprogramremainscompatibleandadequate. TheWDEQenteredinto
anAgreementwiththeNRConSeptember31.2018afterthedetermination ofcompatibility and
adequacywasdetermined.TheLQDhadanIntegratedMaterialPerformance Evaluation

Program(lMPEP)inMarchof2020andwasfoundsatisfactoryforallsix performance

indicators.TheManagementReviewBoardagreedthattheWyomingAgreement State Program
befoundadequatetoprotectpubliehealthandsafetyandcompatiblewiththeNRC's program.

TheapplicableregulatoryrequirementsforuraniummillreclamationisfoundinWyoming

UraniumRecoveryRegulationsChapter4LicensingRequirementsforSourceandByproduct

Material.Thisstateregulationisconsistentandcompatiblewiththefederalequivalentof 10

C.F.R.40.

2. Documentationthatthecompletedsurfaceremedialactionswereperformedin
accordancewithlicenserequirementsandregulations

SURFACEREMEDIALACTIONS

GeotechnicalStability

WNIsubmittedaConstructionCompletionReport(CCR)fortheSplitRocksiteonApril21,
1999totheNRC(ShepherdMiller1999a).TheNRCreviewedthecontentsoftheCCRand
concludedthatthegeotechnicalengineeringaspectsofconstructionwereperformedin
accordancewiththespecificationsidentitledinthereclamationplanandinaccordancewith10
CFRPart40.AppendixA.ThesefindingswereincorporatedbytheNRCintotheWNISplit
RocksourcematerialslicensethroughthedeletionofLicenseConditions(IC)27and75by



letter datedSeptember20.2000(NRC.2000).Specificareasofreviewregardinggeotechnical
engineering andstabilityofthetailing'simpoundmentincluded:

* Appropriate testsandinspectionswereperfom3edassuringthatthepropermaterialtype
was placed ineachphaseoftailingsimpoundmentconstruction.Compactionand
placement were routinelyinspectedduringconstruction.aswellassoilmoisture.

= Laboratory and fieldtestingbythelicenseewereconductedinaccordancewith
acceptabletest procedures byquali6edpersonnel

= Materialstesting and inspections occurredattherequiredfrequencies.
= Theradonbarrierwas inspected attherequiredfrequencyduringconstruction
* Thematerialsusedand placement oftheradonbarrierresultedinthedesiredthickness

anddensity.
* As-builtdrawingswereconsistent withtheNRC-approveddesign.
* Finalslope,elevation,andcompactions operations ofthevariouscoverlayerswere
adequatelyinspectedandfinalconditions wereconsistentwiththosestatedinthe
reclamationplan.

AspartofNRCreviewofthesitereclamationplan the NRCstaffevaluatedtheseismicslope
stabilityoftheSplitRockdisposalsystem(i.e.,celland associated surfacewaterdiversion
structures).Basedonitsanalysis.thestartconcludedthat the design ofthedisposalsystemis
suf6cienttowithstandthepeakgroundaccelerationassociated withthemaximumcredible
earthquake(NRC1996).Therefore,thesitemeetsCriterion4(e) ofAppendix A to10CFR40.

NRCstaffreviewedthesurfacewaterhydrologyanderosionprotection aspects ofremedial
actionsattheSplitRocksitetoensurethattheywereconstructedinaccordance withapplicable
constructionspecificationsasstipulatedinthereclamationplan.

Thereclamationdesignincludederosionprotectioninseveralspecificareas.including top
slopes,sideslopes,diversionchannels,androcktoesattheoutletsofthediversionchannels. The
riprapforthetopandsideslopesofthecellwasdesignedtopreventlong-termerosionand

gullyingofthecellcoverTheripraptoeswereplacedtopreventerosionandmigrationof
gullies.

TheNRCstaffreviewedeachofthesefeaturesanddetenninedthattesting,placement,andriprap
configurationscompliedwithspecincationsinthereclamationplan.BasedonNRCstaff
observationsandreviewofonsiterecordsduringremedialactions,aswellasassessmentofthe
veri6cationresultspresentedintheCR,theNRCstaffconcludedthattherequireddurabilityand
gradationtestswereperformedduringtheremedialaction.Theriprapisofadequatequalityand
hasbeenacceptablyplacedTheNRCstaffconcludesthatreclamationactivitiesattheSplit
Rocksitehavebeencompletedinaccordancewith10CFRPart40AppendixA withrespectto
crosionprotection.

TheWDEQagreeswiththeassessmentbutitshouldbenotedasdocumentedbelowthatponds
usedintheCorrectiveActionPlan(CAP)werenotfullyreclaimeduntil2007.Therefore,the
statementsfromNRCabovedonotextendtothepondsusedintheCAP.



Ponds usedintheGroundwaterCorrectiveActionPlan

Parallel tothereclamation ofthetailingsandthereviewoftheconstruction.agroundwater
Corrective Action Plan(CAP)wasimplementedonsite.beginningin1990andconcludingin
2006.TheCAP consisted ofpumpingcontaminatedgroundwaterintoapairofevaporation
pondsonsite.These pondswereleftinplacesubsequenttotheconclusionoftheCAPandatinal
coversystemwas placed overtheponds.WNIsubmittedaCCRforthepondcoveronJuly10.
2007(TetraTech.2007). TheNRCreviewedtheCCRanddeterminedthatthepondshadbeen
adequatelyreclaimed.amending thelicensetoremoveLC74.G(NRC.2007).Aspartofthe
assessmentofthegeotechnical engineering anderosiondispersionprotectionofthepondcovers,
theNRCreviewedWNFsCRR, verifying:

Geotechnical

a WNIperformedtheappropriate tests andinspections toensurethatthepropermaterial
wasusedforconstruction:

a WNIconductedlaboratoryandfieldtesting inaccordance withacceptabletest
procedures:

a Thefrequenciesofmaterialtestingandinspection complied withtheapprovedtechnical
specifications:and

a As-builtdrawingsadequatelydocumentedthatthe completed remedialactionwas
consistentwiththeNRC-approveddesign.

Erosion/DispersionProtection

= WN1performedtests(gradationanddurability)andinspections to ensure theproper
selectionoferosionprotectionmaterials.Thethicknessoftherock layers wasverifiedto
ensurecompliancewiththespecification;

a WNIconductedlaboratoryandfieldtestinginaccordancewithspecified test procedures;

and
a Testingfrequenciesfortherockmulchusedforerosionprotectioncompliedwith the

frequenciesspecinedinthereclamationplan.

Duringtheinspectionofthepondsitwasnotedthattherewerethinspotsbetweentheactual
coverandthekeytrenchatthetailing'simpoundment.TheNRCaddedalicenseconditionthat
requiredrepairofallerosionprotectionthinspots(NRC.2007).Thelicenseemitigatedthese
spots.TheNRCreviewofthemitigativemeasuresisdocumentedthroughthedeletionof
IicenseCondition74(G)throughI,icenseAmendment105(NRC2010a).Withthedeletionof
thelicenseconditions,theNRCconfirmedthatthereclamationoftheCAPpondsasadequate.

Conclusion

TheNRCreviewofthelicenseeCCRstatesthatWNlhassuccessfullycompletedthesurface
portionofdecommissioningandreclamationattheSplitRocksite.Withtheapprovalofthefinal
evaporationpondreclamation.theNRCstaffhasconcludedthatthesurfacereclamationofthe
WesternNuclearSplitRocksiteiscomplete(NRC.2007).TheIQDagreeswiththisassessment



and theLQDhasdeterminedthatthesurfacereclamationmeets10CFR40AppendixA
requirements basedonpreviousNRCapprovals.

3. Documentation thatthecompletedsitedecommissioningactionswereperformedin
accordance withthelicenserequirementsandregulations.Thisdocumentation
should include adiscussionofresultsofradiationsurveyandconfirmatorysoil
samplesthat indicated thatthesubjectmeetsunrestrictedreleaserequirements.

RADIATION CLEANUPANDCONTROL

Facilities

Milldecommissioningbeganin1989 according tothemilldecommissioningplanapprovedon
August181988.viaAmendmentNo. 47 ofthelicensee'ssourcemateriallicense(NRC,1988).
Unsalvageablematerialswereburiedin approved burialsiteswithinthetailingsarea.Mill
decommissioningwascompletedin1989and theMillDecommissioning CompletionReportwas
senttotheNRConOctober31.1989(WNI,1989). NRC reviewedthecompletionreportand
concludedthatthelicenseehadperformedanddocumented decommissioning activitiesin
accordancewithrequirementsofthelicense(amemorandum datedJuly26,1990(NRC.1990)).
inMayof1999.theNRCdeletedallIicenseConditions relating tomilldecommissioningfrom
WNI'ssourcemateriallicense(NRC,1999).Nophysical structures remainonsite.

M2
Aspartofsitereclamationactivitiesandincompliancewiththerequirements of10CFRPart40.
AppendixA.areassurroundingthetailingsimpoundmentsweresurveyed forradiological

contaminationresultingfromwindblownmaterials.Theinitialplantoaddress soilcleanupissues
wasincludedintheoriginaltailingremediationplansubmittedin1987(WNI. 1987). Theplan
waslatermodilled.andinDecemberof1995WNIsubmittedaproposedflnalRadiological

VeriflcationProgramtotheNRC(ShepherdMiller,1995).TheNRCapprovedthe Radiological

VerificationProgramanditwasincorporatedintoWNILicenseviaAmendment78on June 24,
1996(NRC,1996).

Sitesoilscopingsurveysbeganinlate1995andWNlsubmittedthescopingsurveyresultstothe

NRCinFebruaryof1996(ShepherdMiller,1996).Duetolargervolumesofsoilcleanup
comparedtowhatwasinitiallyanticipated,revisionstosurfacecoverdesignsforthetailingscell
weresubmittedonseveraloccasionstoaccommodatetheadditionalvolumesofmaterials
requiringdisposal.

Cleanupofthesitesoilswascompletedin1997andonNovember19.1997theNRCapproved
WNI'srequesttoterminatesoilcleanupvialicenseamendmentNo.83(NRC,1997).WNl
submittedaRadiologicalVerillcationProgramCompletionReporttotheNRConDecemberof
1995(ShepherdMiller.1995).TheNRCperformedasiteinspectionoftheRadiological
VerificationProgramcleanupandperformedconGrmatorytestingofsitesoilsonMay12
throughI4,1998(NRC,1998).TheNRCreviewedthecompletionreportasdocumentedina
lettertothelicenseeonMay21,1999.TheNRCconcludedthattheradiologicalaspectsofsoil
cleanupwereperformedinaccordancewithWNI'sapprovedReclamationPlan,andthat
radiologicalcleanupandcontrolverificationdatademonstratecompliancewiththecriteriain10



CFR Part40.TheNRCstaffdetenninedthattheCompletionReportinformationprovided
reasonable assurance thattheSplitRockmillsitearea,beyondthedisposalcell(tobedeededto
theFederal Government), issuitableforunrestrictedrelease.Theapprovalwasformaliz.ed
through the deletion ofI.icenseConditionNo.33whichrelatedtoallrequirementsregardingsoil
cleanupand radiological verincation(NRC.1999).

M
WNIsubmittedaCCR for theSplitRocksiteonApril21.1999totheNRC(ShepherdMiller
1999a).Thereportdetailed the finalreclamation coverasaradonbarrierlayer,aborrowsoil
layer.andarockmulchlayer (or soil/rock matrixlayerinsomeareas)forerosionprotection.The
radonbarrierwasplacedontop of a4-inch sacrincialclaylayerthatwasusedtoestablishthe
finaldesiredsubgradeontopofthe tailings. Theradonbarrierthicknessvariesfrom6to45
inchesdependingontheradiumcontent ofthetailingsintheareabeingcovered.Theborrowsoil
layerthicknessvariesfrom8to15inches. The erosionprotectionlayerconsistsofeithera4-
inch-thickrocklayeroverlainbya2-inch-thick soillayer(i.e.soil/rockmatrix)orjusta4-inch
thickrocklayer.Themedianstonediameter(Dso) ofthegraniteusedforerosionprotectionwas
2inches.RockwithaDmof3-incheswasrequired forasmallareainthenorthwestportionof
thetailing'simpoundmentandrockwithaDsoof6-inches wasrequiredforthetailingsareaeast
andsouthoftheNorthDiversionChannel.The3-and 6-inch rocklayerswere4-inchesand12-
inchesthickrespectively(ShepherdMiller,1999a).Allmaterials forthehorrowsoillayerwere
surveyedtoassurethatthematerialwaslessthanI8,uR/hrin areas notaffectedbyshineand
30pR/hrinareasaffectedbyshine.

AsdetailedintheCCR.theradonfluxofthefinalreclamationcover was measured as0.88pCi
m4s"averagedover320locations.TheNRCreviewedthecontentsof the CCR andconcluded
thatthelicenseehaddemonstratedcompliancewith10CFR40,Appendix A. Criterion 6(2)
requirements.TheacceptanceoftheradonGuxmeasurementswasdocumented through

Amendment91tothesourcemateriallicense,withthedeletionofLC75A(3)by letter dated
September29,1999(NRC.1999h).

InreviewoftheCCRtheNRCalsoreviewedthegeotechnicalengineeringaspectsofthe

reclamationofthetailingscoveragainsttheapplicableconstructionspecificationintheapproved

reclamationplan.Itemsreviewedincludeddescriptionsofconstructionoperations.as-built

drawings,laboratoryandfieldtestingdata,constructioninspectionreports.andquality
assurancessummaries.Thereviewwasbasedonvisualobservationsofthereclamationanda
reviewoftestingandrecordsmadeduringon-siteinspection.DuringNRCstaffreviewthe
followingwasnoted:

1 Appropriatetests(gradationandAtterberglimits)andinspectionswereperformedby
thelicenseetoassurethatthepropermaterialtypewasplacedineachphaseof
construction.Placementandcompactionofconstrictionmaterialswereroutinely
inspectedbythelicenseetoassurethatthemoistureanddensityrequirementswere
metandthatthesoilmoisturewasuniformthroughoutthecompactedlifts.Theloose
thicknessoftheliftswasverifiedperiodicallybythelicenseetoensurecompliance
withspecificationrequirementsforeachparticulartypeofmaterial.



2. Iaboratoryandticidtestingbythelicenseewasconductedinaccordancewith
acceptable testproceduresandbytrainedqualifiedpersonnel.Recordsindicating
acceptable calibrationofmeasuringandtestingequipmentareprovidedintheCR.

3. The CRshowsthatthefrequenciesofmaterialtestingandinspectioncomplywiththe
frequencies specifiedintheNRCStaffTechnicalPositiononTestingandInspection
Plans

4.Theradon barrier layerwascontinuallyinspectedbythelicenseetoassurethatthe
specifled lift thickness andcompactionlevelswereachieved

5.Thematerial type, placement, andcompactionmethodsspecifiedfortheradonbarrier
layerresulted in the desired densityofthebarrier.

6.As-builtdrawings adequately documentthatthecompletedremedialactionis
consistentwiththeNRC -approved design.

7.Finalslope,clevation,and compaction operationsofthevariouscoverlayerswere
adequatelyinspectedtoensure thatthetinalconditionswereconsistentwiththose
statedinthereclamationplan.

BasedontheNRCobservations.NRCstaffconcluded thatthegeotechnicalengineeringaspect
ofconstructionwereperformedinaccordancewith thespecifications identifiedinthe
reclamationplanandinsaccordancewith10CFRPart 40Appendix A(NRC2000).

AdditionallybyletterdatedJuly10.2007WNIsubmitted aCCR totheNRCforreviewthat
documentedconstructionactivitiesforthereclamationofthe former groundwater corrective
actionprogramCAPponds.NRCstaffreviewedthesubmittal including as-builtdrawings,
materialquantitiesandtheconstructionqualityassurancetests.NRC staff determined thatthe
CCRadequatelydocumentedtheclosureandconstructionofthefinal cover systemontheCAP
ponds.AdditionallytheNRCstaffinspectedtheflnalconstructionanddetermined thatthe
constructionwasadequate(NRC2007).MorespecificallytheNRCdetermined that:

I WNIperformedtheappropriatetestsandinspectionstoensurethatthe proper

materialwasusedforconstruction
2.WN1conductedlaboratoryandlleldtestinginaccordancewithacceptable test

procedures
3.Thefrequenciesofmaterialtestingandinspectioncompliedwiththeapproved

technicalspecifications
4.As-builtdrawingsadequatelydocumentedthatthecompletedremedialactionwas

consistentwiththeNRC-approveddesign.

TheLQDhasreviewedNRCdeterminationsandconcurswiththedecisionsmadebytheNRC.
ReclamationofthetailingscoverincludingthecoversforpondsusedaspartoftheCAPmeet
therequirementof10CFR40AppendixA.

4. Documentationthatthecompletedgroundwatercorrectiveactions,ifnecessary,
wereperformedinaccordancewithlicenserequirementsandregulations.

GroundwaterRemedialActions

Background



Groundwater Gowandcontaminanttransportofsite-derivedconstituentsprimarilyinvolvesthe
Upper andLowerSplitRocksaturatedunits,collectivelycalledtheSplitRockAquifer,andthe
Sweetwater RiverAlluvium.calledthefloodplainaquifer.TheFloodplainAquiferis
hydrologically connected totheunderlyingSplitRockaquifer.andwasformedwherethe
Sweetwater River cutandmeanderedacrosstheSplitRockFormation.MostresidentsofJeffrey
Cityderivetheir water supplyfromthetownwellsdrilledintotheSplitRockAquifer.The
JeffreyCitymunicipal wells presentlysupplyapproximately379(Lpm')(100gpm),though
pumpingonlyoccurs periodically tofillthestoragetanks.Thesewellsarelocatedwestand
upgradientofthesiteand therefore. unaffectedbysite-derivedcontamination.

Groundwaterdowngradientof the WNISplitRocksitehasbeennegativelyaffectedbythe
unlinedtailingsimpoundment.From 1957to1981,themillprocessedoreanddischargedtailings
andacidicliquidsintotheimpoundment. Theliquidsquicklyenteredtheunsaturatedzoneasthe
tailingsdesignutilizedseepagetoeliminate liquids intheimpoundment.Overtime.theseliquids
migrateddowngradientintothegroundwater.

Thesitegroundwaterhydrologyincludestwomain drainage pathways.Twovalleysnaturally
existaroundthetailingswhicharesurroundedbygranite outcroppings, preventinggroundwater
flowthroughtheminthefirstaquifer.Onedrainageexits thetailingsareatothenorthwestandis
referredtoastheNorthwest(NW)Valley.whiletheother drains tothesouthwestandiscalled
theSouthwest(SW)Valley.Contaminantshaveenteredboth of these drainagepathways.
Ilistorically,uptoI,400gpmoftailingsseepageenteredthedrainage pathways. Since1986.
whenliquidsandtailingsdisposalceased,thisnumberhasslowedand isexpected toreachlong-
termsteady-staterateoflessthan5gpm.Thetwodrainagepathways have caused thisinfiltration
tosplitintotwodistinctgroundwaterGowpaths,bothofwhicheventually head northeast

towardstheSweetwaterRiveraftergoingaroundthegraniteoutcroppings.Areas withhigher
granitebasementelevationsbeneaththeSweetwaterRiverFloodplaincausesgroundwater to

dischargefromtheSplitRockAquiferintotheFloodplainAquil'er.A significantlateral

constrictionintheSplitRockAquiferandtheSweetwaterRiverAlluviumoccursnortheast of
thesiteandatthepointwheretheriverpassesthroughthegraniteoutcropattheThreeCrossings

DiversionDam.

GroundwaterRemediation

Groundwaterremediationbeganin1990andcontinueduntil2006.Thisprogramremoved
approximately47.3to66milliongallonsofwaterperyearfromtheaquiferandsentthiswaterto
evaporationpondsaspartoftheGroundwaterCorrectiveActionProgram(CAP).Intotal.WNI
removed375.3milliongallonsofcontaminatedgroundwaterundertheCAP.FurtherCAPwork
hasbeeninvestigatedandasummaryofthecostsandbenefitsoffurtheractionmaybefoundin
EnvironmentalAssessmentforAmendmenttoSourceA4aterialsLicenseSUA-56Groundwater
AlternateConcentrationLimits(NRC.2006a).Inthisdocument,theNRCconcludedthatfurther
remediationofgroundwaterwouldbeineffectiveandnotviable.Thelicenseeproposedto

developAlternateConcentrationLimits(ACLs)forthecontaminatedgroundwater.



Alternate Concentration LimitsfACIJ

WNIoriginally proposeddistinctAlternateConcentrationLimits(ACL)fortheNWandSW
valleys,respectively thatwereprotectiveatthepointofexposure(POE)atthesiteboundary.
TheseACLs are listed inTable1TheACLsforthesitegroundwater'scontaminantsofconcern
wereoriginally accepted bytheNRCinAugustof2006andafindingofnosignificantimpact
(FONSl)waswarranted intheEnvironmental Assessment(EA)(NRC2006a).TheNRCfound
that:

Potentialaccesstothe seepage-impacted groundwaterwaspreventedbyincluding
impactedaquiferswithin the Iong-Term CareBoundary(LTCB),bypropertyacquisition
andtheuseofInstitutional Controls (ICs).(mitigationmeasures).andbythe
establishmentofgroundwater and surilice watertriggervalues;
DischargestotheSweetwaterRiver were notsufficienttoimpacthumanhealthandthe
environment;
Groundwaterfateandtransportmodeling conducted byWNTindicatedthatrevisingthe
groundwaterstandardstoACLswouldcause nodegradation totheuseofgroundwateror
surfacewateroutsidetheLTCB.asaresultof mill-related activities:

Onlypotablegroundwaterusewasimpactedwithin theLTCB;groundwatermaystillbe
usedforlivestockwateringandirrigation;and.

* Anacceptablecompliancegroundwatermonitoringprogram should beimplementedto
adequatelymonitorthefuturemovementsofthegroundwater plume toassurethatno
significantenvironmentalimpactswilloccurandthattheACLs will notbeexceeded.

NW SW |
contaminant

.

ValleyValley

Molybdenum(mg/L) 0.66 0.22
Ammonia(mg/L)

,

0.84j0.61
Radium-226&Radium-228

7.2 19.9(pCi/L)
,

NaturalUranium(mg/L) 4.8 3.4

Nitrate(mg/L) 317 70.7

However,subsequenttotheFONSI,theACLfornitratewasexceededinSeptember2009atwell
SWAB-2.Thewellislocateddowngradientofthepointofcompliancewell(POC).The
concentrationatwellSWAB-2was330mg/L(WNl,2009).Thissituationremainstoday.with
thelatestsamplingevent,forthe2ndhalfof2019,showinganitrateconcentrationof144mg/Lat
wellSWAB-2(WNI,2019).ThePOCwellremainsbelowthe2006ACLof70.7mg/L.

ByletterdatedOctober25,2016(WNT2016a)WNTsubmittedarequesttotheNRCtoamend
LC74withregardstothenitrateAlternateConcentrationIimit(;ACI)fortheSouthwestValley.
TherequestproposedanewACIfortheSWvalleyfornitrateat500mg/I, andtoexpandtheir



proposed LTCB.TherequestwassupplementedbylettersdatedDecember9.2016(WNl
201 6b), andtheninresponsetoquestionsposedbytheDepartmentofEnergy(DOE)onMay24.
2017(WNI. 2017).TheNRCwasunabletoconcludeitsreviewoftheWNIsubmittalpriorto
Wyoming becoming anAgreementState.

TheLQDapproved theproposedACLfornitrateintheSWValleyonApril5.2019.Thereview
oftheACLwasdocumented intheStateDecisionDocument('SDD)includedinAppendixA
(LQD2019a).TheACL isbasedonavaluethat,althoughnotobservedorexpectedwhen
assumedatthePOC.will result inaconcentration thatisprotectiveofdowngradientwaters,

humanhealth,andtheenvironment atthePointofExposure(POE).Todemonstratethisfact.
WNIproducedamodeltoshow that nitrateconcentrations would.evenina1000-yearwindow
notexceedtheEnvironmentalProtection AgencyMCLortheWaterQualityDivisions(WQD)
classofuseconcentrationof10mg/L for domestic useatthePOE.Afterreviewingthe
assumptionsandinputs.theIQDconcluded thatthe500mg/LACLfornitratewasappropriate
andwouldnotresultinsignincantimpacts to downgradient watersoutsidetheLTCR.Therefore
the500mg/LACIfornitrateintheSWvalley was approved (LQD.2019b).

ContrarytotheoriginalNRCACLdecision.wellWN-42A exceeded theseleniumACLof0.05
mg/L.withaconcentrationof0.074mg/Lduringthesecond halfof2018(WNL2018).In
February2019.thelicenseetookanothersampleandconfirmed thatthewelldidindeedexceed
theapprovedACL.Toaddresstheexceedance.WNTsubmitted a request totheLQDtoamend
itsoriginalACLapplication(WNI,2019b).Pertherequest.theselenium ACLwouldbe
increasedfrom0.05mg/Ltoanewvalueof0.30mg/L.TheIQDapproved thelicenseerequest
onDecemberIl.2019(IQD,2019e).Documentationoftheapproval can befoundinAppendix
BwhichcontainstheStateDecisionDocument.UltimatelytheLQDfound that increasing the
ACLto0.30mg/LatthePOCwouldmaintainthechronicstandardof0.005 mg/L atthe
SweetwaterRiver.Additionally.sincefeetitletothesurfaceandsubsurfaceestates willbe
transferredtotheFederalgovernmentandinstitutionalcontrolsareinplaceonthe property

withintheLTCBtopreventhumanexposuretheLQDdeterminedthatthereano impacts to
humanhealthortheenvironmentasaresultofseleniumconcentrationswithintheLTCB.

Additionally,sincethesurfaceabovethegroundwaternowpathfromtheNWValleyisowned

byWNIandiswithinthecurrentLTCB.Thecurrentinstitutionalcontrolsonthepropertywill
ensurethattherearenoimpactstohumanhealthortoindividualsdrinkinggroundwater
contaminatedwithseleniumabovetheMCL

AsaresultofdecisionsbytheNRCandtheLQDthecurrentACLforthesiteiscontainedin
Table2.

-- - - ------

Table2:CurrentACLConcentrations
Contaminant NWValley SWValley
Aluminum(mg/L) 37 37

Antimony(mg/I.) 0.006 0.006 I



Beryllium(mg/!.) | 0.0I 0.0I
Cadmium(mg/L) j 0.01 0.01
Fluoside(mg/L) ' 4.0 4.0
Lead(mg/l.)

'

005 0.05
Nickel(mg/L) 0.05 0.05
Thallium (mg/l.) 0.002 0.002
Th-230 (pCi/L) 0.95 0.95
Selenium (mg/L) ! 0.3 | 0.05
Manganese (mg/L) [ 225 | 35
Molybdenum (me/L) 0.66 j 0.22
Ammonia(me/L) 0.61 0.84
Radium-226and Radium 228(Ci/L) 7.2 19.9
NaturalUranium(ma/L) 4.8 | 3A

|Nitrate(mg/L) 317 500

Conclusions

TheLQDagreeswiththisassessment,andfurthermore believesthatthesameassessmentof
alternativesappliedtotheACLintheAugust2006 EA (NRC, 2006a)wouldapplytoanew
ACLfornitratefortheSWValley.andtoseleniumin the NWvalley.TheLQDconcludesthat
thecurrentACLsareprotective.andmeettherequirements in10CFR40AppendixA.

5. DiscussionofresultsofState'ssiteclosureinspections.

SITECLOSUREINSPECTION

OnMay23-24.2000.theNRCcompletedaninspectionattheSplitRock Site. Technical

reviewersinthedisciplinesofHealthPhysics,GeotechnicalEngineering,Surface Water

HydrologyandErosionControl.andIlydrogeologywerepresent.Representatives from theU.S.
DepartmentofEnergyandtheWyomingDepartmentofEnvironmentalQualitywere also

present(NRC,2000b-).ThetechnicalreviewersfromtheNRCconcludedduringtheir inspection

thatthereclamationactivitiesattheSplitRocksitehadbeencompletedinaccordancewith 10
CFRPart40AppendixA withrespecttoerosionprotectionandgeotechnicalengineering.

Additionally.aspartofthereviewandinspectionoftheCCRtheNRCconcludedthattheradon

fluxmeasurementstakenbyWN1meettherequirementsofCriterion6(2)of10CFRPart40.

TheNRCperformedasiteinspectionoftheRadiologicalVeriflcationProgramcleanupandas
wellasconfirmatorytestingofthesitesoilsonMayI2through14,1998(NRC,1998).
FollowingaseriesofquestionsbytheNRCregardingdetailsofthecompletionreport,theNRC
approvedthereportonMay21,1999(NRC,1999').TheNRCdeletedLicenseConditionNo.33
whichrelatedtoallrequirementsregardingsoilcleanupandradiologicalverification.and
releasedrelevantsiteareasforunrestrictedsurfaceuse.

TheIQDperformedaninspectiononAugust19.2020inpreparationofrecommending
temlinationofthelicensetotheNRCaspartoftheCompletionReviewReport(CRR).The
purposeoftheinspectionfocusedonwhetherreclaimedfeaturesatthesitecontinuedtomeet



their design objectives.andwhetherthesitewasreadyfortransfertotheDOE.TheLQDnoted
that the tailings impoundmentisingoodconditionwithnoobservableleaksorerosions.On
inspection anerosionfeaturethatdepositedsandintoadiversionchannelwasobserved.After
discussion with thelicenseeandreviewoftheeffortstomitigatetheerosionfeaturetheLQD
concurswith the licensee determinationthattheintegrityofthediversionchannelandthe
tailingscellwere maintained andthefeaturescontinuetomeettheirdesignobjective(LQD
2020).Asaresult of the inspection theLQDcontinuestohaveassurancesthatthelicenseehas
mettherequirements in 10CFR40AppendixA.AsthesitecontinuestotransfertotheDOE.
infrastructuresuchaswells notneededforlong-termcareandmonitoring.signagearoundthe
site.andthemonumentatthe entrance ofthesitewillneedadditionalworkpriortofinal
terminationofthelicense.Many oftheseactivitiesaredependentonapprovalandfinalizationof
theLongTermCareSurveillance Plan (LTSP). UponapprovaloftheI.TSPandafterthelicensee
isabletomakethenecessarychanges the LQDwillverifythesiteisacceptablefortransferto

theDOli

6. Documentationthatreleaseofthisportion of thesitewillnotnegativelyimpactthe
remainderofthesitetobeclosedata laterdate, ifitisapartiallicensetermination
case.Suchdocumentationcouldbeastatement from theappropriate State
regulatoryagency,whichconfirmsthattheimpact has beenevaluatedandincluded
thebasesfortheState'sconclusion.

SITETERMINATION

WNIhaschosentoperformacompletelicenseterminationoftheentiresite at once withoutany
partialorphasedlicensetermination.Therefore.thedepartmenthasnotbeenrequired toconsider

anysuchcasetoevaluatetherelativeimpactofpartialterminationontheremainder ofthesite.

TheI.QDispreparedtoterminatethespeciflelicenseafterithasreceivednotificationfrom the

NRCthat:(1)allapplicablestandardsandrequirementshavebeenmet.(2)theNRChas
acceptedtheLTSP.and(3)thelong-termearcfundshavebeentransferredtotheappropriate
custodialagency.

ForconsiderationwithintheLTSPtheLQDhasthefollowingrecommendations,

LongfennCareBoundarv

TheprimarypurposeoftheLong-TermCareBoundary(LTCB)istoremovethedrinkingwater

exposurepathwayonprivateorgovernment-ownedpropertieswithintheLTCBandprotect
groundwaterandsurfacewaterbeyondtheLTCBforthe1000-yrcomplianceperiod.in2006the
NRCevaluatedandapprovedWNFsACLapplicationalongwithaproposedLTCB(NRC,
2006b).



A revision totheNitrateACLnecessitatedanexpansionofthepreviouslyacceptedLTCBsuch
thatthe drinking exposurepathwaywithintheLTSBcouldremainprotective(WNI2016a).The
extension of theLTCBalthoughspecificallycompletedforthenitrateplume,wouldimprovethe
confidenceof previous ACLdecisionsmadebytheNRCforconstituentsintheSWValley.The
expansionincluded anadditional 1,560acresofwhichthemajorityisownedbyWNLThesmall
portionoflandswithin thisexpanded LTCBforwhichWNTdoesnotownthesurfaceand
subsurfaceestatesareeither Federally ownedlandsessentiallyidenticaltotheotherFederally
ownedlandswithintheLTCB proposed in2006.orhaveeffectiveanddurableadministrative
landuserestrictionspreviously acquired byWNlthatareidenticaltothosealreadyreviewedand
approvedbytheNRCinLicense Amendment No.99(NRC,2006b).Therefore.thecontrolson
accesstoanduseofgroundwaterto control potentialfuturehumanandlivestockorwildlife
exposureviathedrinkingwaterpathway within thisexpandedITCBareidenticaltothose
alreadyreviewedbytheNRCunderWNT previous submittalsandarefoundtobeacceptableto
theWDEQforthelong-termisolationofthe material.

InstitutionalControls

Federallandownershipandstewardshiparetheprimary forms ofinstitutional control(IC)
whichservetoensurelong-termprotectivenessattheSplitRock. Wyoming. disposalsite.Other
durable.legallyenforceableinstitutionalcontrolshavebeendeemed bytheNRCCommissionas
acceptableformoflandmanagementforalong-termcustodian.For theSplitRocksite.the
landswithintheLTCBareownedbyWNlorthefederalgovernment with theexceptionofthree
propertiesthatareprivatelyownedwithintheLTCB.Fectitletothesurface andsubsurface

estatesforallWNllandswithintheproposedLTCBwillbetransferredtothe Federal

Government.AlthoughWNI'sgoodfaithefforttopurchasetheotherprivateproperty withinthe
proposedITCBwerenotsuccessful.WNIwasabletoacquirebothdurableandenforceable ICs
overthesethreeproperties.TheseICswerenecessarybecausethegroundwaterwithin the LTCB
wasconsideredunsuitableforhumanconsumptionordomesticuse.TheseICsarefully and

presentlyvestedpropertyrightswhichtransferwiththechainoftitle.andconstitutedurable and

enforceablepropertyrightsthatincludefullyvestedrestrictivecovenants,suchrestrictive
covenantspresentlyenforceablebyWNIandshallalsobefullyvestedintheDOEasthe
subsequenttitleholderwhichshallenabletheDOEtofullyfacilitateenforcementofthese
restrictivecovenantsinherentinthechainoftitleasamatteroflawthatexcludesaccessto
groundwaterforconsumptionordomesticusewithintheLTCB.Thegroundwateruserestriction
wasaccomplishedbysecuringallrightsandintereststothesubsurfaceportionsoftheaffected
propertyTheIC'sprohibithumanconsumptionofgroundwatertherebypreventingriskto
humanhealth.TwooftheIC'sprohibitanywellsforwaterforhumanconsumptionandtheother
ICsecuresownershipofthepropertythatliesbelowadepthofsevenfeet.AlltheIC'sgivethe
DOEtherighttoenteruponthepropertyandperformtestingandremediationwork.ICshave
beenestablishedforthefollowinglands:

a Township29NorthRange92WestNWI/4SW1/4,Section2



Township 29NorthRange92WestNEl/4SEl/4.Section3
Township 30North.Range91WestSl/2SW1/4,Section31

= Township 29NorthRange92WestNEl/4,Section14
Township 29NorthRange92WestNE1/4NW1/4,Section14
1ownship 29NorthRange92WestS1/2S1/2.Section11(exceptthewesterly50feet
thereof).

* Township29North, Range 92WestSEl/4& Sl/2SW1/4.Section12
Township29North, Range 92WestSW1/4Section7& portionoftheNW1/4lying
southofalinedrawnfrom theWestquartercornerofsaidsectiontotheNortheastcorner
ofsaidsection(200acresmore orless).

TheproposeduseofICsbyWNIconstitutes analternative totheprovisionsof10CFRPart40,
AppendixA.UseofICwouldrestrictconsumption ofcontaminated groundwater.preventing
exposure.andtherebypreventingrisktohuman health fromsitederivedcontaminants.InStaff
RequirementsMemorandum(SRM)datedNovember 19.2002.theNRCCommissionagreed
thatWNIshouldmakeagood-faithefforttopurchase the properties. noting,thatifthisgoalwas
notachievable.WN1wouldhavetoprovidebothdurable and enforceable ICs(NRC.2005).in
SECY05-0200itstatesthattheNRCstaffandtheDOE'sOfilee ofLegacyManagementhave
concludedthatWN1completedagood-faithefforttopurchase the property withintheLTCB
(NRC.2005).OnDecember19.2002theCommissionapprovedthe use ofICstopreventhuman
exposurestositederivedcontaminantsforthedurationofthe1000-yr performance period(NRC.
2002).

OnSeptember28,2006inNRC'sapprovalofLicenseAmendmentNo.99for groundwater ACL
thefollowingstatementwasmade''thatbasedonthemodelingpredictionsandmitigative

measures(ie..ICs.monitoringandtriggervalues.theNRCstafffindsthattheACLs with ICs
areprotectiveofhumanhealthandtheenvironment"(NRC2006b).TheLQDagreeswith

NRC'sassessment.IIowever,asNRChasstatedintheapprovalAmendmentNo.99,monitoring

ofgroundwaterandsurfacewatertotrackgroundwatercontaminationandassessmodel
predictionsiswarrantedandtheLQDwouldrecommendsurfaceandgroundwatersamplingand

ICverificationbecontinuedoncethelicenseistermmated.TheLQDagreesthattheuseof
institutionalcontrolsasdiscussedabovewillensurethelong-termisolationoftheSplitRock
Site.

LoneTermMonitoringPlan

IntheDOEdrahLTSP(DOF,2012)theDOErecommendsamonitoringprogramforLong-
1ermMonitoringRequirements.TheLQDagreesthatalong-termmonitoringprogramforthe
SplitRocksiteisappropriateinordertoensureprotectivenesstohumanhealthandenvironment.
However,theproposedlong-termmonitoringprogrampresentedintheDOE'sdraftLTSP
shouldbeupdatedtoreflectcurrentconditions,consideringtheexpansionoftheLTCBandthe



two ACLs approvedbytheLQD.in2016WNIproposedalong-termmonitoringprogrambased
onthe expanded LTCBincludedinthenitrateACL(WNI,2016).TheLQDhasreviewedWNI
proposed long-term monitoringprogram.andbasedondiscussionswithDOEandtheNRChas
proposed the following recommendation forconsiderationbytheDOEandtheNRC.The
proposalissolely a recommendation asultimatelytheNRCapprovestheDOE'sITSPwhich
dictatesthemonitoring thatwilloccurposttermination.AstheLQDunderstandstheprocessthe
CRRisarecommendation forNRCtoexerciseitsauthoritytoterminatethelicense.TheCRR
doesnotgovernactivities post termination. Oncealong-termmonitoringprogramisagreedto
theLQDwillinstructthe licensee toplugandabandonwellsnotnecessaryforthemonitoring.

ProposedLong-TermMonitoring PlanfortheSplitRock.Fl(yoming.DisposalSite

- -

GM
Wells' j Analytes Frequency

I
NWVFlowRegime: a Nitrate, Annuallyfor5years;
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FlowRaterfromtheSweetwatergaging
stationduringeachsamplingevent

aSiterelated constituent monitoredingroundwatershouldbecomparedtoWyomingClass1
Groundwater Protection Standardsfordomesticuse.
bSiterelatedconstituents beingmonitoredinsurfacewaterwillbecomparedtotheIIuman
HealthValuesfor Fish andDrinkingWaterthatareapplicabletoWyomingClass2ABsurface
waters(Section18.Chapter 1ofWDEQsWaterQualityRulesandRegulations).

Inadditiontothelong-termmonitoring programtheIQDrecommendsadditionalmonitoringas
discussedinthe201'2DraftLTSP. Itindicated thatDOEwillverifyawarenessoftheICsbythe
currentlandowners.andconGrmthat groundwater isnotbeingusedfordomesticpurposes.The
DOEwillconfirmthatnodrinkingwater wells havebeenestablishedwithintheLTCB.Lastly
onceevery10yearsDOEwillchecktherecords attheWyomingStateEngineerofnceto
determineiftherehavebeensignificantchanges inwaterdemandinthevicinityofthesite.With
additionalmeasurestoensureICsremainprotective along witharobustlong-termmonitoring
plantheLQDrecommendsterminationofthelicense inpreparation forlongtermmonitoringby
theDOE.

Conclusion

BasedontheinformationpresentedinthisCRR.theLQDrecommends thatNRCterminate
SourceMaterialLicenseSUA-56WNISplitRock.Withinstitutionalcontrols. andalong-term
monitoringprogramthesitewillremainprotectiveofhumanhealthandthe environment.
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Appendix A
StateDecision Document

NitrateACL Amendment



WyomingDepartmentofEnvironmentalQuality
LandQualityDivision

UraniumRecoveryProgram

STATEDECISIONDOCUMENT
TECHNICAL REVIEW OFWESTERNNUCLEARINCSPLITROCKURANIUM

MILLALTERNATE CONCENTRATION LIMITFORNITRATEINGROUNDWATER
INTHESOUTHWESTVALLEY

LICENSE AMENDMENT REQUEST
ByletterdatedOctober25,2016(MLl6328A402), WesternNuclearIncorporated(WNI)
submittedarequesttotheU.S.NuclearRegulatory Commission toamendLicenseCondition
(LC)74withregardstothenitrateAlternate Concentration Limit(ACL)fortheSouthwest
Valley.Therequestwassupplementedbyletter dated December 9,2016(ML16349A144),and
thenagainonJune21,2017(ML17177Al07)inresponse toquestionsposedbytheDepartment
ofEnergy(DOE)onMay24,2017(ML17145A425). The NRCwasunabletoconcludeits
reviewofWNIsubmittalpriortoWyomingbecomingan Agreement State,thereforethe
WyomingDepartmentofEnvironmentalQualityLandQuality Division (LQD)reviewedthe
request.

TheACL,representedbyLC74(c)wouldbechangedfromitscurrent value of70.7mg/Ltoa
newvalueof500mg/L.WNIhasrequestedthischangetoreflectgroundwater monitoring results
whichshowthatcurrentconcentrationsofnitrateatwellsdowngradient of the Pointof
Compliance(POC)well,WN-21,currentlyexceedtheoriginalproposedACL of70.7mg/I.The
ACLrequested,500mg/L,isshownbyWNItobeprotectiveofdowngradient waters, human
health,andtheenvironmentbeyondtheLongTermSurveillanceBoundary(LTSB) over thetime
frameof1000years.ThisrequestedACIisbaseduponinstitutionalcontrolsthatresult inthe
effectiveisolationofthematerialforthetimeframeofconcern(1000years),notasaprotective

exposurevalue.ThePointofExposure(POE)toamemberofthepublicortheenvironment isat
theLTSBboundary.

AdditionallyWNlhasrequestedtoextendthe1TSBtoencompassadditionallandsfromthose
currentlyapprovedaspresentedinaWNIlettertotheLQDdatedJanuary11,2019.This
extensionprovidesfortherevisedSWValleynitrateACLsuchthatthenitrateplumeexistsin
isolation.WNlorthefederalgovernmentownsamajorityofthelandwithintheproposed
extendedITSB.ThesmallportionoflandnotownedbyWN1orthefederalgovernmenthas
durableadministrativelanduserestrictions,acquiredbyWNI,todisallowwaterwelldrilling.
Thiseffectivelypreventsexposuresofhumans,livestock,orwildlifetopotentiallycontaminated
groundwater.

HISTORY

TheSplitRockuraniummillwasownedandoperatedbyWesternNuclearIncorporated(WNI)
inFremontCounty,Wyoming.TheSplitRockdisposalsiteislocatedapproximately2miles
northeastofJeffreyCityinFremontCounty,Wyoming,andabout58mileseastsoutheastof



Lander, Wyoming. ThesiteliesinthehighplainsofcentralWyomingandencompasses
approximately 5,398acres.Thesiteelevationrangesfromalowofabout6,300feet(ft)toahigh
ofabout 6,800 ft.Topographically thedisposalcellitselfliesatthebaseofasaddlebetweentwo
ofthegranite peaks locatedonsite.Atthenorthernboundaryofthesitepropertyisthe
SweetwaterRiver.

Millingcommenced in 1957underAEClicenseR-205andcontinueduntil1981Themillthen
wentonstandbystatus until 1986whenthelicensewasconvertedtopossessiononlyand
amendedtoallowWNIto complete thedisposalofthetailingsatthesite.Mostoftheorewhich
fedthemilloriginatedinopen pitminesattheGasHillsminingdistrict.Themillingprocesses
incorporatedsulfuricacidleaching, liquid ion-exchange, solventextractionandconcentration,
drying.andpackaging.Atpeakcapacity, themillcouldprocess1,700tonsoforeperday.The
primaryconstituentinthetailingssolution waschlorideandsulfateaswellastracemetalsfrom
ore.Asaresultoftheseoperations,approximately 7.7milliontonsoftailingswereproducedand
dischargedasslurryintothreeseparatetailings piles, designatedOld,Alternate,andNew.
Between1988and2007themillandmillbuildings weredismantledandthetailingswere
reclaimedinplace.Alltailingsandothercontaminated materials wereencapsulatedinthethree
impoundments.

GROUNDWATERREMEDIAL ACTIONS

Backgroupd

Groundwaterflowandcontaminanttransportofsite-derivedconstituents primarily involvesthe
UpperandLowerSplitRocksaturatedunits,collectivelycalledtheSplit Rock aquifer,andthe
SweetwaterRiverAlluviumcalledtheDoodplainaquifer.Thefloodplain aquifer is
hydrologicallyconnectedtotheunderlyingSplitRockaquiferandwasformed where the
SweetwaterRivercutandmeanderedacrosstheSplitRockformation.Mostresidents ofJeffrey
CityderivetheirwatersupplyfromthetownwellsdrilledintotheSplitRockaquifer. The

JeffreyCitymunicipalwellspresentlysupplyapproximately379(Lpm)(100gpm),though

pumpingonlyoccursperiodicallytofillthestoragetanks.Thesewellsarelocatedwestof the

siteandare,therefore,upgradientofthesiteandunaffectedbysite-derivedcontamination.

GroundwaterbelowtheWNlSplitRocksitehasbeennegativelyaffectedbythenotablyunlined

tailingsimpoundment.From1957to1981,themillprocessedoreanddischargedtailingsand
acidicliquidsintotheimpoundment.Theliquidsquicklyenteredtheunsaturatedzoneasthe
tailingsdesignutilizedseepagetoeliminateliquidsintheimpoundment.Overtime,theseliquids
migratedintothegroundwater.

Thesitegroundwaterhydrologyconsistsoftwomaindrainagepathways.Twovalleysnaturally
existaroundthetailingswhicharesurroundedbygraniteoutcroppings,preventinggroundwater
flowthroughtheminthefirstaquifer.Oneexitsthetailingsareatothenorthwestandisreferred
toastheNorthwest(~NW)Valley.whiletheotherdrainstothesouthwestandiscalledthe
Southwest(SW)Valley.Contaminantshaveenteredbothofthesedrainagepathways.
Historically,upto1,400gallonsperminuteoftailingsseepageenteredthedrainagepathways.
Since1986.whenliquidsandtailingsdisposalwasceased,thisnumberhasslowedandis



expected toreachlong-termsteady-staterateoflessthan5gpm.Thetwodrainagepathways
have caused thisinfiltrationtosplitintotwodistinctgroundwaterflowpaths,bothofwhich
eventually head northeast towardstheSweetwaterRiveraftergoingaroundthegranite
outcroppings. Areas withhighergranitebasementelevationsbeneaththeSweetwaterRiver
noodplaincauses ground watertodischargefromtheSplitRockaquiferintotheGoodplain
aquifer.A significant lateral constriction intheSplitRockaquiferandtheSweetwaterRiver
alluviumoccursnearwells northeast ofthesiteandatthepointwheretheriverpassesthrough
thegraniteoutcropatthe Three Crossings DiversionDam.

TheSweetwaterRiveristheprimary discharge pointfortheregionalgroundwaterflow.Nearthe
site,theriverisclassifledbythe state asClass2ABsurfacewaters,Class2ABwatersarethose
knowntosupportgamefishpopulations orspawning andnurseryareasatleastseasonally.
Unlessotherwiseshown,thesewatersare presumed toexhibitsufficientwaterqualityand
quantitytosupporttosupportdrinkingwater supplies andareprotectedforthatuse.Class2AB
watersarealsoprotectedfornongamefisheries, Ash consumption, aquaticlifeotherthanfish,
primarycontactrecreation.wildlife,industry,agriculture, andscenicvalueuses.

WNIproposeddistinctACLsfortheNWValleyandSW Valley, respectively. TheseACLs,with
theexceptionofnitrateinSWValley,areprotectiveatthe POE atthesiteboundary.TheACLs
forthesitegroundwatercontaminantsofconcernwereoriginally accepted bytheNRCinAugust
of2006andafindingofnosignificantimpact(FONSI)waswarranted intheEnvironmental
Assessment(EA)(ML062130387).TheACLsfromthatsubmittal are listed inTable1.TheNRC
foundthat:

= Potentialaccesstotheseepage-impactedgroundwaterispreventedby including

impactedaquiferswithintheLTSB,propertyacquisitionandtheuseof ICs (mitigation

measures),andtheestablishmentofgroundwaterandsurfacewatertrigger values.

* DischargestotheSweetwaterRiverarenotsufficienttoimpacthumanhealth and the
environment.

a GroundwaterfateandtransportmodelingconductedbyWNIindicatesthatrevising the

groundwaterstandardstoACLswouldcausenodegradationtotheuseofgroundwater
orsurfacewateroutsidetheLTSB,asaresultofmill-relatedactivities.
OnlypotablegroundwateruseisimpactedwithintheLTSB;groundwatermaystillbe
usedforlivestockwateringandirrigation.

= Anacceptablecompliancegroundwatermonitoringprogramwillbeimplementedto
adequatelymonitorthefuturemovementsofthegroundwaterplumeandassurethatno
significantenvironmentalimpactswilloccurandthattheACLswillnotbeexceeded.



2006EAACLConcentrations
NW SW

Contaminant ValleyValley
Manganese(mg/L) 225 35

Molybdenum(mg/L) 0.66 0.22
Ammonia(mg/L) 0.61 0.84

Radium-226 &Radium-228
7.2 19.9(pCi/L)

----

Natural Uranium(mg/L) 4.8 3.4
Nitrate (mg/L) 317 70.7

Table 1. 2006 NRCEAACLConcentrations

However,subsequenttotheFONSI,the ACL fornitrateintheSWValleywasexceededata
welldowngradientofthepointofcompliance (POC), wellSWAB-2ataconcentrationof380
mg/LinSeptemberof2009.Thenitrateconcentration isstill,asofforthe2"dhalfof2018,
greaterthantheACL,showinganitrateconcentration of120mg/LatwellSWAB-2and129
mg/LatSWAB-1R(thePOCwellWN-21remains below thecurrent70.7mg/LACL).WNIhas
sinceproposedanewACLfortheSWValleyfornitrate of500mg/Landproposedtoexpand
theirsitelongtermsurveillanceboundary(LTSB).

TECHNICALEVALUATION

ThenewlyproposedACLisnotbasedonanysamplingresultfornitrate, thehighesttodate
being380mg/L,butisinsteadproposedbyWNIasa"conservative"value. Thisvalueis
describedas"conservative"becauseevenatasteady-statesourceconcentration of500mg/L,
whichtoreiteratehasneverbeenobserved,the1000yearcontaminationplume modeled byWNI
wouldnotresultintheEnvironmentalProtectionAgency's(EPA)MaximumConcentration

Limit(MCL)of10mg/lfornitrateindrinkingwater,attheboundaryofthe1.TSB. The 1000
yeartimeframewaschosenasthestatutorycomplianceperiodpursuantto10CFR40Appendix

A,Criterion6(1)(i).ThequalityofthedrinkingwaterattheLTSBwouldbemaintainedduring

thetimeframe.TheestimatedconcentrationofnitrateinthegroundwaterattheITSB
(SweetwaterRiver)attheendofthel000yeartimeframeisalessthan2mg/lincreaseabove
baselinegroundwaternitrate.

ThepublicallyavailableATRANSlmodel,availablefromS.S.Papadopulos& Associates,inc.
(MLl6328A407,ML16328A405,ML16328A406),wasusedtodeterminethedowngradient
effectsofanitrateACLof500mg/LintheSWValley.ATRANSIsolvesthree-dimensional
advective-dispersivetransportproblems.Thismodelassumesaconstantsourceconditionwitha
locationatwellSWAB-2,awelldowngradientfromthePOC.Thesourcetermisdefinedinthis
modelasatwo-dimensionalpersistent500mg/Lnitratepatch2,000feetwideby350feetdeep,
andusesdispersionalonetodilutethesourceterminapath10,000feetwideby350feetdeepby
21,310feetlong(theshortestdowngradientlengthfromthesourcetermpointtotheITSB).In
reality,dilutionfromincomingcleangroundwater,chemicaladsorptionandotherprocesses
wouldinhibittheexistenceofaconstantsourcetermfortheentire1000yeartimeframe.A



decreasing sourcetermwouldbemoreprobablebasedontheabovecausesofdilutionandas
infiltration fromthetailingsslowsovertime.Thereforetheuseofthismodelisassumedtobe
conservative initsestimationofdowngradientnitrateoverthetimeframe.

TheLQD-URP ran theATRANSI modelseparatelyfromtheworkofthelicenseeandidentified
themodeltobemost sensitive tothegroundwatervelocityparameter,v.Thefollowingequation
definesthegroundwater velocity, v.

-Ki
v =

71e
Where:K represents thehydraulicconductivity;

neistheeffective porosity oftheaquifer;and

irepresentsthehydraulic gradient,suchthat

Ah
i= -

A X

WhereAhequalsthedifferenceinhead between twowells;and

Axisthedifferenceindistancebetween thetwowells.

inWN1'sATRANSImodel,vis0.0407feetperday,whereK is 5feetperday,/is52feetover
21310feet(thedifferenceinheadoverthedistancebetweenwellSWAB-2 andtheSweetwater
River),andn,is0.3.Usingthisgroundwatervelocity,alongwiththeparameters listedinTable
2,ATRANSIwasran.Theestimatedconcentrationattheriverafter1000 years wasI.978mg/L.
ThisiswellbelowtheMCLof10mg/L.Thisvaluewasvalidatedusingthe one-dimensional

Ogata-Bankssolutionforgroundwatertransport(USGS,1961).Usingthesame inputs asthose
inATRANSI(asapplicable),theOgata-Bankssolutionresultedinanitrateconcentration of
2.39mg/l.at1000yearsattheSweetwaterRiver.Thesimilarityinthesesolutionsprovides some
confidenceinthemodel.



@
~

@ Value Units Justification
Used

Groundwater velocity v 0.0407 feet/day Porosityof0.3,hydraulic
conductivityof5feet/day

(Aquifertek,2016)
Longitudinal dispersion at 200 feet Dispersionisgreaterthanthe

actualestimatedof125feet
Transversedispersion at 20 feet Dispersionisgreaterthanthe

actualestimatedof12.5feet
Verticaldispersion av 2.1 feet Dispersionisgreaterthanthe

actualestimatedof1.25feet
Decay(nodecayassurned) A 0 day1 Denitrificationislikelyoverthe

1000years

Retardationfactor Re 1 Rowswithgroundwater,no
adsorption

Contaminationthickness Tc 350 feet Conservativeastherewillbeno
verticaldilution

Endtimeofmodelrun t 365000 days Full1000yearstobeconsidered
in10CFR40AppendixA

Criterion6(1)
Timebetweencalculations At 3650 days 10yearsbetweencalculations

StartingconcentrationofcontaminationCo 500 mg/L | Higherthanthehighest
> observed concentration of380
I
' mg/L

Widthofcontamination yo 2000 feet Current width ofestimated
plume

HydraulicheadatSWAB-2 Ht 6292 feet Measured

HydraulicheadatSweetwaterRiver H2 6240 feet Measured

Modelxdistance L 21310 feet Distancefrom5WAB-2 tothe
SweetwaterRiver

Modelydimension W 10000 feet Unlimitedlateraldispersion of

plume

Aquiferthickness(Modelzdimension)T 350 feet Conservativeastherewillbeno
verticaldilution

Table2:ATRANS1ModelInputs

Toestimatethesensitivityofthevelocityparameter,themodelwasrunnumeroustimesusing
variousgroundwatervelocityinputs.ThefittedcurveinFigureIcorrespondswiththeresultsof
thoseruns.Thetimewhere10mg/LofnitrateisobservedatthePOEinthemodel,the
Sweetwaterriver,variesaccordingtotherelationship:

t= 44.414v-0998
Where/isthetimeinyearsatwhichaconcentrationof10mg/Lisobservedattheriver,and

visthegroundwatervelocityinfeet/day
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Figure0.Influenceofgroundwatervelocityon time before ACLresultsinnitrateMCLat
thePOE

Assumingthelowerendporosityestimatedinthe1999WNISplitRock Groundwater Protection
Plan(GWPP)(0.25)andthegeometriemeanhydraulicconductivity(/.36 feet'day). avelocityof
0.072feetperdayiscalculatedAssumingthesevalues.thetimeatwhich 10 mg/l. maybe
observedatthePOldwouldbe6I5years.Ilowever.thebestestimateofporosity islikelyhigher
than0.3.asobsenedinthelaboratorytestingcompletedinthe1999GWPP.and as estimated by
WNI(Aquifertek.2016).Thistestingestimatedporositiesgreaterthan0.35.andthe 1999 model
wasrunusinganestimateof0.35.Thehydraulicconductivityof5feetperdayisbased on model

calibrationsusingpumptestsandevaluatingbyJraulicheadatthewellsinthesouthwestv alley.

Thisestimatethereforeisconsideredthebestestimateofbydraulicconductivity.Thus.the
velocityusedintheATRANSImodelislikelyconsenalive.

Otherfactorsinthemodelarelikelyconservative.ordemonstrablyconsenalive.Iorinstance.
themodelassumesaconstantsourcetermof500mg1ofnitratetoadepthof350feetforthe
1000yeartimeperiodwithnodecay(denitrification).A 500mg/lnitrategroundwatersampleas
neverbeenobserved.withthehighestsampleresulttodatebeing380mg/l..takenin2008at
wellSWAl3-2.Therewouldlikelybesomedenitrincationintheaquifer.andthesourcetermis
thoughttomostlikelydegradeinconcentrationovertimeasinnitrationfromthetailingsslows.
Infact.sincethesampleof380mg/LwasobservedatSWAB-2.subsequentsampleshasebeen
lower.withupgradientsamplelocationresults.suchasatWN-21.continuingtodecline.
Therefore.amorelikelyscenariowouldbealowerconcentrationnitrateplume.degradingover
time.overasmallerverticaldistancethanmodeled.Takingtheseconsiderationsintoaccount.it
isunlikelya I0mg1plumewouldreachtheriser.lsingtheATRANSImodelprovidedandthe
selectedaquiferparametershoweveritwouldoccurbeyond600yearsinthefuture.Thisfalls



outside ofthetimeofconsiderationmandatedin10CFR40AppendixA,Criterion6(1)which
states that radiological controls"beeffectivefor1,000years,totheextentreasonablyachievable,
and,inany case, foratleast200years"Totheextentreasonablyachievable,thenitrateplume
willnotexceed 10mg/Linlessthan1000years,andinanycase,willnotreachthePOEinless
than200years.

TheLTSBextension isnecessary sothatthenitrateplume,overthe1000yeartimeframe,does
notcomeintocontactwith humans, livestock,orwildlifeviathedrinkingwaterpathway.
Therefore,thisamendment isalso approved. TheproposedLTSBprovidedbyWNIisshownin
addendum1Theextensionof the 1.TSB, althoughspecificallycompletedforthenitrateplume,
wouldimprovethecon0denceof previous ACLdecisionsmadebytheNRCforconstituentsin
theSWValley.Theevaluationofnitrate, whichusedveryconservativeassumptions,would
equallybeboundingforanyotherconstituent ofconcern,andthusisprotectiveofallpreviously
approvedACLs.

ALTERNATIVESTOTHE PROPOSED ACTION

Groundwaterremediationbeganin1990andcontinued until 2006.Thisprogramremoved
approximately6milliongallonsto66milliongallonsof water peryear,dependingon
evaporativecapacityandwelloperability,fromtheaquiferand sentthiswatertoevaporation
pondsaspartoftheGroundWaterCorrectiveActionProgram (CAP). Intotal,WNIremoved
460milliongallonsofcontaminatedgroundwaterundertheCAP. Further CAPworkhasbeen
investigatedandasummaryofthecostsandbenefitsoffurtheraction may befoundinAugust
2006EnvironmentalAssessmentforAmendmenttoSourceMaterials1icense SUA-56 Ground
WaterAlternateConcentrationLimits(ML062130387).inthisdocument,the NRC concluded

thatfurtherremediationofgroundwaterwouldbeineffectiveandnotviable.

WDEQagreeswiththisassessment,andfurthermorebelievesthesameassessmentof

alternativesappliedintheAugust2006EA(ML062130387)totheACLsdevelopedat that time

wouldapplytoanewACLfornitratefortheSWvalley.

EVALUATIONOFTHE PROPOSEDACTION

Consistentwith10CFR40,AppendixA,Criterion5B(6),therevisedACLof500mg/Lfor
nitratewithintheSWValleywouldnotappeartoposeasubstantialpresentorpotentialhazardto
humanhealthortheenvironmentifnotexceededattheSWValleyPOCwellWN-21,orany
pointdowngradientbasedupontheinstitutionalcontrolsinplacefromthetailingspiletothe
SweetwaterRiver.Therefore,thisamendmenttoincreasethenitrateACLintheSWvalleyfrom
70.7mg/Lto500mg/Lisapproved

Thisfindingisbasedonthestaff'sevaluationofthemodelandmodelingGlesprovidedbyWN1.
Themodelingfilesandtheresultsofthemodelwerefoundtobeconsistentwiththe
assumptions,inputparameters,andpredictionsdescribedintheOctober4th,2016technical
memorandum(ML16328A404).Additionally,aspartofitsreview,thestaffcalculatedthe



Ogata-Banks solution,whichisaone-dimensionaldispersionwithoutchemicalreactions
analytical solution. Usingthissolution,predictionswerenearlyidentical(2.39mg/L)tothe
1.978mg/L estimated byWNIattheendofthe1000yeartimeperiodattheSweetwaterRiver,
makingthesame conservative assumptions.

Asstatedin10CFR 40.28(b). "thegenerallicenseinparagraph(a)ofthissection[forthe
DepartmentofEnergy's Long-Term SurveillanceandMaintenance)becomeseffectivewhenthe
Commissionterminates, or concurs inanAgreementState'sterminationof,thespecificlicense
andthesiteLong-TermSurveillance Plan(LTSP)meetingtherequirementsofthissectionhas
beenacceptedbytheCommission." TheDOEisrequiredtosubmittheLTSPtotheNRCwhich
willincludebothaproposedlong-term environmental monitoringprogramandtheproposed
LTSBasdiscussedin10CFR40.28(1), (2),and(3).UponreviewandapprovaloftheLTSP,the
LTSBandlong-termmonitoringprogram, pursuant tothegenerallicensein10CFR40.28
becomeseffective.Whilethegroundwatermonitoring wcilsproposedbyWNIfortheSWValley
wouldbeconsideredprotectivefornear-termmonitoring incomparisontothe1000year
complianceperiod,theprolongedtransporttimes for constituents toreachtheLTSBreducetheir
effectivenessfordeterminingpotentialhealthandsafety impacts atthePOE.Thus,groundwater
monitoringmaynotbenecessaryintheSWValleyfollowing license terminationduetothe
proposedI.TSBexpansion,withpotentiallyonlysurfacewater samples needingtobecollected
attheproposedSweetwaterRiversamplingpoints.Therefore. the LTSB extensionaspresented
inaddendumIandWNI'sJanuaryIl* . 2019lettertotheLQDis also approved.
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AppendixB
StateDecisionDocument
SeleniumACLAmendment



Wyoming1)cpartmentofEnvironmentalQuality
LandQuality1)ivision

LraniumRecoveryProgram

SIATEI)ECISIONDOClTIENT
TECilNICAl . ItEVIEW 0FWESTERNNl:CI.EARINCSPI.ITROCKIRANilM

MII.I.Al TERNATE CONCENTRATION IIMITFORSEI.ENilM IN
GRot NDWATER INTilENORTIiWESTVAl.I.EY

I.ICENSE AMENI)MENT REQtEST

llyletterJatedMayI".2019.Western Nuclear incorporated (WNI)submittedarequesttothe
WyomingI)epartmentoflinvironmental Quality (WDifQ)1.andQualityDivision's(1.QD)
I'raniumRecoveryProgram(lRP)toamend I.icense (onditionil.U)74withregardstothe
seleniumalternateconcentrationlimit(T('I) tor theNorthwest Valley(1.U74(b))forPointof
ComplianceiPOC)well.WN-5.cuirently0.05mg'l. Ihisrequestcameinresponsetoselenium
beingobsertedmawell(WN-42i)downgradientof the POUwellataconcentranonof0.074
mg/lduringthesecondhallof201S(WNI.201S).In12ebruary of2019.anothersampleanda
dupheateweretakenfromwellWN-42A.whichconllrmed the exceedance. withconcentrations
of0.061mgl.and0.063mp'I..respectively(WNI.2019)
PertheACI.request.thecurrentseleniumiCIinI(74(b)would be changed fromu05mgI
toanewvalueofu10myI.WNIhasrequestedthischangetorefleet groundwater momtoring
resultswhichshowthatcurrentconcentrationsofseleniumatwellsdowngradient olthePointof
Compliance(POUiwell.WN-5.currentlyexceedtheoriginalACLof0.05 mp.I IheACI.
requested.0.;omyI isshownbyWNItobeprotectiveofdowngradientwaters. human health.
andtheeni ironmentbeyondtheIonglermSurveilhmeeBoundarytlISli)iner the limeframe
of1000years(WNI.2019).thePointoflixposure(P()l.)toamemberofthepublic or the
environmemisattheITSBboundary(theSweetwaterRivert

lilSloRY

lheSplitRockuraniummillwasownedandoperatedbyWesternNuclearIncorporated(WNI)
inIremontCountsWyoming.lheSplitRockdisposalsiteislocatedapproximately2miles
northeastof.IefireyCityinIremontCountsWyoming.andabout5Smileseastsoutheastof
I.ander.Wyoming.IhesiteliesinthehighplainsofeentralWyomingandencompasses
approximately5.398acres.Thesiteelesationrangeshomalowofabout6.300feet(ft)toahigh
ofahouth S00ft.lopographicallythedisposalcellitselfliesatthebaseofasaddlebetweentwo
ofthegranitepeakslocatedonsite.Atthenorthernboundaryofthesitepropertyisthe
SweelwaterRiver

Millingcommencedin1957underAl(UlicenseR205andcontmueduntil1981lhemillthen
wentonstandbystatusuntil1986whenthelicensewasconvertedtopossessiononlyand
amendedtoallowWNItocompletethedisposalofthetaibngsatthesite.Mostoftheorewhich
ledthemillorigmatedinopenpitminesatthe(iasIlillsminingdistrict.Ihemillingprocesses
incorporatedsulfuricacidleachmg.liquidion-exchange.solventextractionandconcentration.



drvine. andpackaging. lipeakcapacitsthemillcouldprocessI.700tonsoforeperdayIhe
pr^imarvconstituent inthetailingssolutionwaschloiideandsulfateaswellasiracemetalshom

ore.Asa result oftheseoperations.approximately7.7milliontonsoftailingsnereproducedand
discharged as slurry intothreeseparatetailingspiles.designatedOld.Alternate.andNew
Iletween19SS and 2007themillandmillbuildingsneic dismantledandthetailingswere

reclaimedinplace illiaihngs andothercontaminatedmaterialswereencapsulatedmthethree
impoundments.

GR0t'NDWATER REMEDIAl.ACTIONS

Itackeround

(iroundunterIlowandcontaminant transport ofsite-derivedconstituentsprimarilymtolvesthe
IpperandIouerSphtRocksaturatedunits. collectively calledtheSphtRockaquitel.andthe
SweetuateiRiverAlluvium.calledthefloodplain aquiferIhefloodplainaquiferis
hydrologicallyconnectedtotheunderlymySpht Rock aquiferandnasformedwherethe
SweetuaterRivercuiandmeanderedacrosstheSplit Rock formationMostresidentsof.leffrey
rityderivetheirwatersupplytromthetown nellsdrilled intotheSplitRockaquiferthe
.IeffreyCitymunicipalwellspresentlysupplyapproximately 379(I.pm)(100gpm).though
pumpingonlyocemspenodicallyto1111thestoragetanks. Ibese wellsarelocatedwestofthe
siteandare.therefore.upgradientofthesiteandunaffectedby site-derived contamination

GroundwaterbelontheWNISplitRocksitehasheennegainelyaffected bythenotablyunlined
tailingsimpoundment.loom1957to1981themillprocessedoreand ducharged tailingsand
acidieliquidsintotheunpoundmentthehqtudsquicklyenteiedtheunsaturated voneasthe
tailingsdesignutilizedscepagetoeliminateliquidsintheimpoundmeni(hei time. theseliquids
migratedintothegroundwater

Ihesitegroundwaterhydrologyconsistsoftwomamdrainagepathways.luovalleys naturally

existaroundthetailingswhicharesurroundedbygraniteoutcroppings.preventinggroundwater

Ilowthroughtheminthe11rstaquifer.Uneexitsthetailingsareatothenorthwestandisreferred

toastheNorthwest(NiiiValley.whiletheotherdr:unstothenorthwestandisealledthe
Southwest(SW)ValleyContaminantshaveenteredbothofthesedrainagepathways.
Ilistorically.uptoIJu0gallonsperminuteoftailingsseepageenteredthedrainagepathways.
Since1986.whenliquidsandtailingsdisposalwasceased.thisnumberhasslowedandis
espectedtoreachlong-termsteadywtaterateoflessthan5gpm.Iheinodrainagepathways
havecausedthisinfiltrationtosplitintotwodistinctgroundwateiIlowpaths.hothofwhich
eventuallyheadnortheasttowardstheSweetwaterRiveraftergoingamundthegranite
outcroppings.AreaswithhighergranitebasementelevationsbeneaththeSweetuaterRiver
lloodplaincausesgroundwatertodischargefromtheSplitRockaquifermiothelloodplain
aquiferA signiilcantlateralconstrictionintheSplitRockaquiferandtheSweetuaterRiver
alluviumoccursnearwellsnortheastofthesiteandatthepoiniwheretheriverpassesthrough
thegraniteoutcropattheIbree(rossings1)iversionDam



-

The Sweetwater Rnciistheprimaiydischargepointlortheregionalgroundwaterflow.Nearthe

site.the river iselassitledbythestateasClass2Allsurlacewaters.Class2ABwatersarethose

knownto support gametishpopulationsonspawningandnurseryareasatleastseasonally

l'nlessotherwise shown. thesewatersarepresumedtoexhibitsutlicientwaterqualityand

quantitytosupport tosuppori drinkingwatersuppliesandareprotectedli>rthatuse.Class2AB

watersarealsoprotected 1111nongamelisheneslishconsumption.aquatichfeotherthanlish.

primarycontactrecreation. wildlite. industryagricuhure.andscenicvalueuses

liNIproposeddistinciV 'I s fortheNWValleyandSWValleyrespecinelyIheseiCI.s.are

protectiveattheP()latthesite boundary. thoughtheseleniumM'IintheNWvalleyisbeing
alteredinthisSI)l)inaccommodate higher concentrations observeddowngradientoftheP()U
(WN-5)inwellWN-42A.IheAUI.s liir selenium haspreviouslyheenalteredIrom0.01TmgI

tothecurrentlevelof0.05mpl.accepted bytheNRCin.ianuaryof2010andailndmgofno
signillcantimpact(l()NSI)waswarranted in theInvironmental !ssessment(lA)
611.092780275)linthischange.

TECilNICAl.EVAl.UATION

AI.TEltNATIVESTO TiiEPROPOSED ACTION

(iroundwaterremethaiionbeganm 1990andcontinueduntil2006. Ihisprogramremoved
approximately6nulhongallonsto66millionpallonsofwaterpei year. depending on

evaporative capacityalldwelloperabilityliointhe;iqtiilerandsentthis watei toevaporation

pondsaspartofthe(iroundWater(orrectiveTetionPropamK AP).In total. WNIremoved
460milliongallonsoicontaminatedgroundwaterundertheCAP-lurtherCAP work hasbeen
unestigatedandasununaiyofthecostsandbenelltsoffurtheractionmaybe found inAugust
2006EnvironmentalAssessmentforAmendmenttoSourceNlaterialsIicenseSl'A-56 tiround

WaterAhernateConcentrationI.imitsOll.062910216Linthisdocument.theNRCconcluded

thatfurtherremediationofgroundwaterwouldheineffectiveandnotviable.

WI)EQagreeswiththisassessmentandfurthennorebelievesthesameassessmentof
alternativesappliedm theAugust2006IA (Nil062910216)totheAUl.sdevelopedatthattune
wouldapplytoanewTUl.li>rselemumfortheNii'.alley

EVAl.UATIONOFTilEPROPOSEDACTION

10UFR40AppendixA requiresthattheStateconsiderthelistoffactorsinCriterion5B(6)in
makingadeterminationthattheconstituentwillnotposeasubstantialpresentorpotentialhazard
tohumanhealthortheensironmentaslongastheA('IisnotexceededInthiscase.seleniumis
theconstituentandtheAUIis0.3mg/l.In2010.theNRCdeterminedthatincreasingthe
seleniumAUI tromn013mgIto0.05mgIwasacceptableIhe0 05mglACIwas
acceptabletotheNR('initsdetermination(bothinthe1AandtheIIR)(Nil.092780275.
MI.092S00206)becauseWNIdemonstratedthattheseleniumlevelswoulddilutetolevelsbelow
whichtheWI)IUJeterminedtobeprotectiveofaquaticlilechronicstandardintheSweetwater
Riverand.astheAUIwasattheEPA'sMCI forselenium.humanhealthwouldalsobe



protected Ihe(IRPhasdetermined.basedonNiNIsACIapplication(WNI.2019).thatcertain

litctors in(riterion51500mustbereexaminedm theconsiderationofincreasingtheACIfrom

().05illy Ilo0.3n1pI

theanalysis required by('rnerioniliUniscompletedthroughahazardassessment.exposure
assessment.corrective actionassessment.andcompliancemonitoring.asneeded.Heeauseofthe
longregulatoryhistory ofAClswiththissite.muchoftheneededanalysishasbeencompleted
previouslyandonlya few changes havebeenidentilledbytheiRPasrequiringupdate.Inthis
SI)i).WIE()willassessWNI's AUl.applicationtortheliillowingareas.regardinggroundwater
andsurfacewaterimpacis:

ta)thequantityofgroundwater. andsurfacewater.asailablefordilutionofselenium
contaminatedgroundwatet prini to"arrivalattheP()land

(b)thecumulativeimpactstohuman health. wildhfe.andtheenvironmentoftheiCI.at
theP()lthepersistenceandpermanence oftheadverseeffectsofselenminatthesite
andtheP()l

IvaluationofMassIluxandfransportofSelenium

lheliallspoltandnlaSsiluxallal)sesColupletedbyWNI(WNI. 2019)showsdilutionof

seleniumfromalevelof0.3mgI.inthegrounduateratWN42A tobelowthechronicstandard
loraquaticlifeattheSweetuaterRiver.WNImadeanumberof assumptions intheiranalyses.
WNIassumesthatseleniumisassociatedwithsulfateanduraniumin determinme themass11ux
ofseleniumIhisisanappropriateassumptionbecausesullitteanduranium aic associated with
thetailings.asistheselenium.Generallywherethemassofuraniumand sulliite havebeen
locatedhistoricallytheseleniumshouldalsobehavebeenpresentatsomelitirly consistent ruio
Iherefore.byevaluatingthedistribunonofuramumandsullinemthegroundwater. an
estimationofhowtheseleniumisdistributedthroughoutthegioundwatermasswascalculated

hyWNl WNlestiinatedthathl.h"u oftheselelilun)inassisconCelltratedin30"oofthe llow

fromtheNW ValleyIlierem;iining3S4"noftheselenitimmassisdilutedintheremaining 70"o

oftheflowIhisestimateofmassdistiibutionofscieniumwascompletedusingtheuraniumand

sullinemassdistributions.asestimatedfromhistoricaldata.asapproximatesurrogateslorthe
seleniuinmassasdiscussedinWNI'sevaluationiWNi.2019)

thellowrateofthegroundwaterfromtheNWValleyemeringtheSweetwaterRiverisassumed
tobe99gallonsperminute(gpmtIhisflowrateisbasedonthellowrateestimatedin1999
(iroundwaterProtectionPlan((iWPPLmodifiedlorthechangeinhydraulicheadatthePt)C
Ibismatchesthepredicted100gpmlongtermproundwaterllowesnmatedinthe1999GWPP
andisagoodestimateoflongtermgroundwaterflowfromtheNWValleyintotheSweetwater
Rives.

WNIusesthebmlogicalbased4day3yearI.owIlow(4153)dischargerateiSU cublefeetper
secondlefsj)torchronicexposureofaquaticlifeatthissectionoftheSweeinaterRiverIhis
wascalculatedusingthel!nitedStates(icologicalSurvey(IS(iS)SurliiceWaterfoolbox



---

(I'StiS. 2019)lorStationll)06638090whichn upstreamoftheSplitRocksitebyabout19
miles. thisistheneareststationtotheSpliiRocksite.andislikelythehestJataavailablelorthe

llowrate oftheSweetwater RiverattheP()IIhisisappropriateforthedischargerateofthe
Sweetwater River attheP()Fwhichwillmixwiththeinflowinggroundwateranddilutethe
groundwater to helow llyoming'aquaticlifechronicseleniumstandardof0.005mgI.Ihe4B3
flowrateisstandard lorthispurposeasdiscussedinIPA'sWater(JuahiyStandardsIIandbook.
Chapter5(IPi.2014). WNIassumes30"oofthegroundwaterflowingintotheSweetwatei
RivertromtheNW Valley iscontaminated attheproposedAUI.of0.3myI andtheother70"o
ofgroundwaterilowmghom theNWValleyiscontaminatedwithseleniumat0.0Smg1

Ihehighestseleniummeasurement todateatthetailingspileis0.26mgIoccurringatwellS-I
m Apolof1989.andintheNllValley o 14my I wasobservedfromasampletakenatwell4R
onAlay9* 2005.Nomeasurementsince thattunehoweverhasresultedinaselenium
concentrationexceedine0.2meI A vast majority ofmeasurements takenonsitelallwellbelow
the0.0SmgI Inaddition.WNI'sanalysis does notaccounitoranyattenuationoradsorptionof

seleniumintheytoundwateroverthedistancehom theP(K'totheSweetuaterRiver.Itwould
hehkelythatthereissomeadsorptivecapacitytor selenium inthellowpathofthegroundwater
intheNWValley

Addinonally.WNIhasshownthatduringpenodsofverylow llow. asdellnedbytheacute1113
hiologicallyhasedllowrate.theacuteaquaticlifestandardisalso notexceeded duringthese
periodsIll;IlowratessepresentsthelowestonedayaverageIlow event expected tooccuronce
everythreeyears.intheeventofa IB3typeIlowrate.calculatedtohe 543efsliirthe
SucetwaterRiveratthislocationusingthesamelocanonasthatlitrthe 4111 discharge rate.the
maxunumconcentrationofselemumattheP()lwouldhe0.0067mgI. well below theacute
aquaticltlestandardlorselentumin('hapterIoftheWI)l()Water(Juahtyrtiles of0.02mgI
IheI()l)mdependentlyverilledtheIBTcalculationandconfirmsthaithemethods used bythe
licenseeisaccurate.

('urientInstittitionalcontrolspreventgroundw;lierhumanconstimptiontilprolindwaterhelween

theP(K andtheP()lUheSweetwaterRiver)!ssuch.thereisnonexusflirhumanexposure to

theselemumconcentrationsinthegroundwateiexceptliirattheriver.wherethechronic
standardloraquaticlifewillhemet thisleveln anorderofmagnitudelowerthanthel?PYs
selemumNICIIhereforeWI)ld)acceptstheproposedAUI.asprotectiveofaquaticlifeand
humanhealth

CumulativeIlfects

AsseleniumwillalsohepresentintheSilValleyIlowpath.lll)l-()evaluatedwhether
seleniumintheNWValleyIlowpathcouldpotentiallyimpacttheSweetwaterRiver
cumulativelysuchthattheaquanehfechromestandardof0.005mgI.wouldbeeveeeded.
Similartolil)l-(J'stechnicalevaluationreponregardmgthe.i('Ili>rnitrate(Wl)ld).20I9).
the()gata-lianksonedimensionaltransportequation(IS(iS.1961>wasusedtoestunatethe
concenuationofseleniumingroundwaterwhichwouldentertheSweetwaterRiverovertheInne



period ofinterest (ie.1000yearstAssunungnoretardationoralienuationofseleniun1.aiRI
assuining a constant sourceternioltheA('l(allofwhichareseryconservatne)forseleniuinin

theSW Valley. 0.05nigIthe()gata-liankstransportequationshowedthatat10(H)years.the
concentration ofseleniuni ingroundwaterenteringtheSwee1waterRiverwouldbe00002ing"I
Ihiswouldhave adiluting ellectontheiiverseleniuntandwouldnoihkelybedeicetableabove
backgroundin the groundwater orintheSweetwaterRiver.

(onclusion

lhesurfaceabovethegroundwater flowpathtron1theNWvalleyisownedbsliNIandwithin
thecturentI.ISilandtherefore the current institutionalcontrolsonthepropertywillnotresultin
unpactstohumanheahhorto individuals drinking groundwatercontaminatedwithselenium
abovethei!K'l.thechronicstandard liir aquatic lifeishkelytobenunniainedmthe
SweetsvaterRiverattheP()Ioratleast is unlikely tobeaffectedbyseleniumintheNWValley
llowpathaslongastheA('Iisnotexceeded at theP(K'Seleniumhasbeendenlonstratedby
WNItobedilutedbygroundwaterandsurlitecwater m theSwecluaterRiver-!snoprevious
inonitoring.saveloronemeasurementin1995.has resulted inaseleniumatof abovethenew
A('l.thisA('I.islikelyinbemaintainedinperpetuity without modilleation inthetuture.the
!ll)l()hasthereforedeterminedthatinmereasmptheA('I liom itscuisentlevelof0.05myl
to0.1myI.theA('Iret.iinstheprotectivenessofthe0.u5my I A('Iandtherelineapproves
thei('I
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