
CIMARRONCORPORATION
P.O BOX2S861OKLAHOMACITY,OKLAHOMA73125

CictifoTr
March4,1999

Mr.KennethL Kalman,Project Manager

FacilitiesDecommissioningSection

Low-LevelWasteandDecommissioning Projects Branch
DivisionofWasteManagement
OfficeofNuclearMaterialSafetyandSafeguards

U.S.NuclearRegulatoryCommission
Washington,DC205550001

Re: DocketNo.70-925;LicenseNo.SNM-928
CimarronCorporation

DearMr.Kalman:

ThisletterisinresponsetoNRC'sJanuary19,1999commentspertaining toCimarron's July30,
1998,"DecommissioningPlanGroundwaterEvaluationReport", herein referred toasthe
GroundwaterReport.ThepurposeoftheGroundwaterReportwas to provide information

regardinggroundwaterattheCimarronFacilityasrequestedbyNRC for inclusion inthe
CimarronDecommissioningPlan.Forclarity,wehaveincludedNRC'scomments followed by
Cimarron'sresponse.

1.NRCComment:
InSection10.0oftheGroundwaterEvaluationReport,Cimarronnotedthatgroundwater in
thevicinityofBurialArea#1doesnotmeettheproposedgroundwatercriteriaof180pCi/1

foruraniumandnotedthatCimarronmaycharacterizeorremediatethisarea.[rtviewofthe

highuraniumconcentrationsreportedforthisarea(inexcessof2,000pCi/l),Cimarron
shouldprovideitsplanforcharacterizingandremediatingthisareato demonstrate
compliancewiththeproposedgroundwatercriteria.

CimarronResponse:

Theelevateduraniumconcentration(i.e.,inexcessof2,000pCi/l)referencedbyNRCstaff
representsgroundwatermonitoredbyWell#1315whichislocateddowngradientfrom
formerBurialArea#1 FormerBurialArea#1hasbeenextensivelyremediatedwiththe
removalofallsolidwasteandBTPOption#2soilencounteredduringtheareaexcavation.
Afterremediation,finalconfirmatorysoilsamplingandsurveyswereperformedbyORISE
inDecember1991withafinalreportissuedinJuly1992Baseduponthisconfirmatory
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report, theNRCissuedAmendment#9toCimarron'sSNM-928Licensewhichauthorized
the backfilling ofBurialArea#1.ThislicenseamendmentwassignedinDecember1992.

Asdiscussed inSection10.0oftheGroundwaterReport,Cimarronbelievesthat,withthe
sourceremoved, theconcentration ofuraniumingroundwaterdowngradientfromthisformer
BurialAreaas monitored byWell#1315willcontinuetodecrease.Forthisreason,
Cimarronproposes tocontinue monitoringthisgroundwaterandtorelyuponnatural
attenuationtoachieve the approved criteriaof180pCi/1totaluranium.

.-

Morerecentgroundwater analytical datageneratedaftertheGroundwaterReportwas
submittedverifiesthatconcentrations ofradionuclideingroundwaterhavecontinuedtheir
decreasingtrendsThisdecreasing trendcanbeseenbycomparingthelastquarter's
analyticalresultswhichwerepresented intheGroundwaterReportwiththemostrecent
quarterlydatanowavailable.Theconcentrations oftotaluraniumingroundwatermonitored
atWell#1315havedecreasedfrom2,200 pCi/1 asreportedinMarch1998to580pCi/1as
reportedinDecember1998.Itshouldbe noted thatthepreviousquarterlyresult(i.e.,
September1998)forWell#1315was511pCi/1 total uranium.Forthissamemonitoring
period,theconcentrationoftotaluraniuminWell #13I6 hasdecreasedfrom109pCi/1to66
pCi/l.

Onedatapointdoesnotnecessarilymeanthatatrendhas been established. Forthisreason
thetrendinganalysisincludedintheGroundwaterReportfor Well #1315hasbeenupdated
withthetbreeadditionalquartersofdatafor1998thatarenowavailable. Thisentiredataset
withthethreeadditionalsampleresultshasbeenanalyzedusingacomputer generatedlinear
fitmethodtoillustratethetrend.Thistrendanalysis,providedin Figure 1.0,showsthe
averagedecreasingtrendtobeapproximately36pCi/1permonthtotaluranium fortheperiod
1988throughDecember1998.

SincetheNRC,atourJanuary11,1999meeting,expressedskepticismthatthe more recent
monitoringdataforWell#1315trulyshowsa downwardtrend,a trendinganalysis was
cornpletedforthe1994throughDecember1998dataset.Thisdatasettrendisincluded with

thisletterasFigure2.0andshowsan11.5pCi/1permonthdecreaseintotaluranium

concentrationinthegroundwatermonitoredbyWell#1315.Althoughtheslopeofthetrend

hasdecreasedforthemorerecentdata(i.e.,11.5versus36pCi/1permonth),thetrendisstill
noticeablydownward

AsnotedintheGroundwaterReport,Cimarronwillcontinuetomonitorthegroundwater
downgradientfromformerBurialArea#1andisnowplanningtoperformfurthersource
investigationswithintheboundsoftheformerBurialArea.Baseduponthemostrecent
analyticaldata,Cimarronstillbelievesthatnaturalattenuationisanappropriateplan.
However,Cimarronisproposingtoperformadditionallocalizedcharacterizationofthestrata
withintheboundsoftheformerBurialAreabeyondthenonintrusivetestingthathasalready
beenperformed.

Thenon-intrusiveinvestigationconsistedofasubsurfacemagnetometersurveyperformedto
evaluatewhetherothersolidwastelikelyremainswithintheformerBurialArea.Thisstudy
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was performed eventhoughCimarronbelievesthattheoriginalremediationeffortwas
..

successful inremovingallsolidwaste.ThemagnetometersurveywasconductedbyKerr-
McGee's Hydrogeologic Department,whichdeterminedthattherewerefourpossible
anomalies within theboundsoftheformerBurialArea.Theirreportisincludedasan
attachment to this letter.Theseanomalieswillbeinvestigatedasdiscussedherein
However,Cimarron stillbelievesthatthelingeringgroundwatercontaminationisaresultof
previouslysorbed uranium onthesubsurfacesoilsbeingsolubilizedovertime,andthat
uraniumconcentrations ingroundwater willcontinuetodecrease.Toaddfurtherevidenceto
thisbelief,Cimarronwill perform additionalcharacterizationofthesubsurfacehydrology
andstratanearformerBurial Area#1 Cimarronispreparinga threephaseintrusive
investigationasoutlinedbelow.

Thethreephasesare:(1)subsurface soilsampling withintheboundsoftheformerBurial
Area;(2)deepercoringandsampling into theunderlyingsandstone;and(3)groundwater
analysesforsamplescollectedfromthedeeper coring. Theplanincludesthefollowing:

a Soilsampling- thisphaseincludesthe analysis ofsoilsamplescollectedfromthree
linesofcoringsrunningeastandwestat grid lines860N,830Nand810N.These
coringsaretobecompleteddowntothetop of thesandstone. Eachlineofcorings
willincludeasmanyasninelocationsat5meter intervals withintheboundsofthe
formerBurialArea.Continuoussamplecoringswill becollected foranalysisfortotal
uranium.Theseanalyticalresultswillshowifresidual concentrations ofuraniumin
soilsmeettheBTPOption#1guidelineaspreviously confirmed byCimarronand
ORISEforthe1991releasesurveys.Additionally,soilsamples willbecollectedfrom
thefouranomaliesaddressedintheKerr-McGeeHydrogeologic Department Report.
Coringswillbecollecteddowntothetopofthesandstoneand inspected forthe
presenceofsolidwasteTheapproximatelocationsforthethreelines ofcoringsare
shownonFigure3.0.Thelocationsofthefourmagnetometerstudy anomaly soil
sampleinvestigationsareshownonthemapincludedwiththemagnetometer study
attachedtothisletter.

* DeeperCoring- threesoilcoringswillbecompletedintotheconsolidationbedrock to

theapproximatetopoftheunderlyingfirstmudstone(orintothealluvium)atIocations

860N-1240E,830N-1240Eand810N-1240E.Additionally,threecoringswillbe
drillednorthandeastofWell#1315atapproximatelocations930N-1230E,915N-
1255Eand890N-1280E.Finally,onecoringwillbecollectedupgradientfromWell
#1314asabackgroundsample.Continuoussandstonecoringswillbecollectedfor
totaluraniumanalysisassumingsamplesarerecoveredfromtheborings.These
analyseswillbeusedtoprofilethesandstoneandtodeterminetheresidual
concentrationsofuraniumwithinthesandstonestrata.Theapproximatelocationsfor
thesecoringsareshownonFigure3.0.

* GroundwaterSampling- fromthesevendeepcorings,ifpossible,watersampleswill
becollectedforon-sitescreening.Waterelevationsalsowillbecollectedfromthese
corings,alongwiththefourmonitoringWells#1314,#1315,#1316and#1317.Based
upontheon-sitescreeningfortotaluranium,thecoringsmaybecompletedas
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piezometers orwells.Thedatacollectedwillbeusedtofurthercharacterizethelocal t
!

groundwater neartheformerBurialAreaandtomodelthemobilityoftheuraniumin
the subsurface. Cimarronhasassumedthatfourlocationswillbecompletedastwo
inch monitoring wellsforshortterm(i.e.,fourtosixmonths)sampling.Withthe
completion ofthedatagatheringactivities,allcoringsnotcompletedaswellswillbe
grouted.

Theinformationgathered fromthisadditionalcharacterizationeffortwillbesummarizedina
reporttotheNRC Should adiscrete sourcebefoundduringtheinvestigation,thenfurther
evaluationmayberequired, possibly followedbysourceremoval.Also,shouldthis
investigationandmodelingeffort determine thatrelyinguponnaturalattenuationtoachieve
the180pCi/Itotaluraniumconcentration isnotinthebestinterestofCimarronforachieving
itsgoalofexpedientlicensetermination, thenothermeansofacceleratingthecleanupwill
beconsidered.

Althoughspecificlocations,samplingfrequencies andgeneralcoringdepthsarespecified
withthisplan,siteconditionsmayrequire modifications inthefield.Anyrequired
modificationswillbediscussedinthereportsubmitted totheNRC.

2.NRCComment:
Cimacronshouldprovideaplandescribingwhatitwill do toinvestigate anyareaswhere
uraniumconcentrationsinmonitoringwelllevelsexceedthe proposed groundwater criteria.

CimarronResponse:

Themostrecentgroundwatermonitoringwellenvironmentaldata are included asan
attachmenttothisresponse(i.e.,Table1.0).Thisdatarepresentsthelatest 1998 sampling
eventforallwellsonsiteincludedundertheSite'senvironmentalmonitoring program. This
recentdatawasnotavailableforinclusionintheGroundwaterReport.AstheNRC isaware,
thesewellsaresampledannuallywithsevenwellsalsoincludedunderaquarterly sampling

program.Thequarterlysamplingrepresentsthosewellsmonitoringareasonsitewith the
greaterimpactfrompriorsiteoperations.ThisdatasetshowsthatonlyWell#1315detects

groundwaterexceedingtheapprovedtotaluraniumconcentrationof180pCi/1.Theproposed

planforaddressingthegroundwatermonitoredbyWell#1315isdiscussedintheresponseto
thefirstNRCcomment.

Sincesitewidesourceremovalisessentiallycomplete,Cimarronisconfidentthatthe
averagetotaluraniumconcentrationspresentlyreflectedbytheenvironmentaldatawill
continuetotrenddownward.Thenextannualsamplingeventforallwellswithinthe
monitoringprogramisscheduledforJune1999.Oncethisanalyticaldataisreceivedand
comparedtothepastenvironmentaldata,Cimarronintendstorequestremovalofnumerous
wellsfromthemonitoringprogramThewellsthatwillbeincludedforremovalfromthe
monitoringprogramwouldrepresentonlythoseareaswhereongoinganalyseshaveshown
thatwithinthelast3yearsthegroundwatercriteria(i.e.,180pCi/1totaluranium)hasnot
beenexceeded.Presently,underthiscriteriaonlythreewellswouldcontinuetobe
monitored;theyareWells#1315,#1317and#1331.Thesethreewellswouldcontinuetobe '
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monitored ona quarterlybasisuntiloneyearofsubsequentdatashowsresidual ,
concentrations oftotaluraniumarebelowthe180pCi/1criteriaforeachsamphngevent
Individual wellswouldberemovedasthisgoalisachieved.CimarronbelievesthatWell
#1315will betheonlywellremainingunderthismonitoringprogramafterthethirdquarter
of1999.

Intheunlikelyevent thatanotherwellbesideWell#1315exceedsthe180pCi/1totaluranium
criteria,thenCimarron will implement acharacterizationplanthatincludesresamplingofthe
welltoverifytheoriginal result. Next,quarterlysamplingwillbecontinuedforoneyearto
determinewhetherornotthe elevated concentration continuesorissimplyaone-timespike
forthatwell.Shouldtheelevated concentration continueasverifiedbytheoneyearof
quarterlysamplingfortotaluranium, thenCimarronwillimplementaplanforpotential
sourceidentification,Thesourceidentification programwillincludepossiblesoilboringsor
wellinstallationsinthepotentialareas ofconcern. Thesourceidentificationplan,and
subsequentremediationifnecessary,would besimilartothatproposedforWell#I315as
discussedintheResponsetoNRCComment #1.

Pleaseadviseifyouhavefurtherquestionsorwecan further clarifyanymattersforyou.We
trustthatthisresponseanditscommitmentswill satisfy theneedsofNRCtothen
expeditiouslyapprovetheCimarronDecommissioning Plan.

Sincerely,

#AV 4##
essLarsen
VicePresident
Attachments

jl030499.1e1
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TABLE1.0 |
ENVIRONMENTAL MONITORINGDATA

Gross 238 234 235
Sample Alpha U U U TotalU

Well# Date pCi/1 pCi/1 pCi/1 pCi/1 pCi/1
1311 5/98 5.1 0.8 I.2 0.1 2.1
1312 12/98 19.5 4.2 18.3 0.5 23
1313 12/98 35.2 6.8 19.8 0.8 27.4
1314 6/98 0.3 0.8 l.8 0.1 2.7
1315 12/98 345 220 345 15.6 580.6
1316 12/98 42.6 21.4 42.3 2.6 66
1317 12/98 57.1 26.8 41.3 2.3 70.4

'~

1320 6/98 19.6 1.4 1.7 ND 3.1
1321 6/98 3 3.7 8.6 0.2 12.5
1322 6/98 4.6 4.2 7.5 1.6 13.3
1323 5/98 7.1 8.3 15.9 1.4 25.6
1324 5/98 ND 0.8 0.7 0.3 1.8
1325 5/98 ND 0.5 0.9 ND 1.4
1326 5/98 2.2 2.2 5.8 0.5 8.5
1327 6/98 1.8 1.1 0.7 ND 1.8
1328 5/98 ND 8.0 22.1 2.0 32.1
1329 5/98 2.1 2 3 0.2 5.2
1330 5/98 8.9 4 11.9 0.5 16.4
1331 12/98 91.7 20.9 105 9.1 134.9
1332 6/98 17.9 12.0 22.6 0.8 35.4
1333 6/98 4.1 4.3 12.2 0.8 17.3
1334 5/98 1.1 4.9 8.0 0.8 13.7
1335 6/98 2.9 0.6 1.4 ND 2
1336 12/98 48.1 6.1 21.7 1.2 29

1337 6/98 20.5 4.9 12.1 0.8 17.8

1338 6/98 ND 0.5 0.05 0.1 0.65
1339 6/98 ND 4.2 13.5 0.3 18
1340 6/98 1.9 1.0 3.6 0.1 4.7
1341 6/98 6.9 0.7 1.3 0.3 2.3
1342(W) 6/98 4.8 2.6 5.0 0.2 7.8
1343(M)9/98 7.6 6.2 6.9 0.2 13.3
1344(E)6/98 7.7 3.1 4.4 0.4 7.9
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MAGNETOMETERSURVEY [
CIMARRON CORPORATION,BURIALGROUND#1

INTRODUCTl0N

A geophysicalsurvey wasconductedattheCimarronCorporation'sFormerNuclear
FuelFabricationFacility inCrescent,OklahomaduringJuly1998.Theareaof
interestwas former Burial Ground#1(BG-1)andthepurposewas toevaluatea
causeforelevatedconcentrations ofuraniumingroundwatermonitoringwellsin
thatareaThisburialground was constructed during1965andopenedin1966for
disposalofradioactivewaste material inaccordancewith10 CFR20. Burial
Ground#1wasclosedandcapped in1970 From1986to 1988,wasteburied
withinBG-1wasexhumedandshipped off-site fordisposal.

Thegeophysicalequipment,designed to detect buriedferrousmetals,wasaG-858
CesiummagnetometermanufacturedbyGeometrics. Thestudywas anatternptto
verifythepresenceofanyremainingdrums which may havecausedimpacttothe
groundwaterDatacompilationandprocessing was performed withMagmap,a
computerprogramdevelopedbyGeometrics.

DISCUSSION
Thesurveylinesforthemagnetometerstudywerespaced 1.5metersapartina
north/southdirectionStationlocationswereplottedbyuse ofGlobal Positioning
System(GPS)equipment.

The spatialgradientofthelocalmagneticfieldwas obtained by usingtwo
magnetometersintandem,oneabovetheotherseparatedbya few feet. The
gradientisobtainedbydifferencingtwo simultaneousmeasurementsand dividing

bythesensorseparation.

Theearth'snaturalmagneticfieldwilltendto concentrateinironobjects. A
highermagneticfieldisnotedInareaswitha highironconcentration,suchassteel

drumsorotheriron-containingmetal.

DATAINTERPRETATION
Flat,ornearflat,areasofthemap aretermedmagneticallysmoothandarenot
believedtocontainburiedferrousmetal(Figure1).Magneticallysmoothareas
wouldbeindicatedby areaswithbackgroundmagnetizationbutcouldpossibly
includenon-ferrousobjectswhichwouldnotexhibita magneticanornaly.Strong
anomaliesaretypicallyindicatedby steepcontoursor a steepgradientas
evidencedbythemonitorwellsinFigure1. Thegreaterthedifferencebetween
backgroundmagnetizationandthemagnetizationoftheanomaly,themoreintense
thegradient.
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By using theverticalgradientmagnetometer,theexactlocationoftheburiedmetal
should lie directly beneaththeanomaly.AssumingtheGPSpositioningisaccurate,
themapped presentation willaccuratelyreflectthelocationsoftheanomalies.
However, the magnetometer andGPSequipmentusedforthissurveywere
separatedata collecting unitsratherthancombined.A slighterrorintruestation
positionmay be noted bythemaplocationsoftheanomaliescreatedbythesteel
monitorwellprotective casing. Whencomparedtothemappedpositionofthe
monitorwells,theanomalies donotmatchexactlywiththewelllocations. -

Scatteredfragmentsofmetal wireandothermetaldebriswerenotedthroughout
theareaofinvestigation.Itis possible thatotherferrousdebrismayhavebeenjust
beneaththesurface.As observed fromthegradiometermap,thestrongest
magneticanomaliesarenearthe monitor welllocations.Foursmaller,weaker,
anomalies,highlightedonFigure1, are also notedinthesurveyedarea.Judging
fromthestrongmagneticresponseexhibited bythesteelwellprotectorpipes,the
responsefromthefouranomaliesappears to belessthanwouldbeexpectedfrom
buriedsteeL

CONCLUSIONS
Basedontheseobservations,thelikelihoodofdrums remaining attheburialsiteare
remote.Theevidencefromthegeophysicalsurveytends todiscount thepresence
ofdrumsmissedduringtheinitialexcavationand removal thirteen yearsago.
Whilethereareothermildmagneticresponsesinthesurvey area, noneofthem
bearsthemoreintensesignatureofaburiedsteetdrum.
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