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CERTIFISDMAIL
RETORNRECE1PTREQUESTED

Mr.BruceS Mallet,Chief
MaterialaLicensingSection
RegionIII
US. NuclearRegulatorycommission

799RooseveltRoad
GlenEllyn,IL 60137

RE: LicenseSNM-1174,Docket70-1193
AmendmentRequest: On-sitestabilization of materialsmeetingNRC
BranchTechnicalPositionOption2

DearMr Mallet;

AttachedforNRC'sreviewandapprovalisan application, foramendment tothe
abovereferencedlicenseprovidingforleaving,ina designated on-sitearea,
certainmaterialresultingfromtheCimarronUraniumPlant decommissioning

activities.Thematerialsremainingonsitewillbewithin concentrations
establishedintheNuclearRegulatorycommission'sBranchTechnical Position
Option2 forsoilscontaininguraniumandthorium.Thieaction willallow
terminationof thelicenseandreleaseof theareaforunrestricted use.A
checkfor $150.00is enclosedin paymentof therequiredfee to begin
administrativereview.

Weappreciateyourtimelyreviewandapprovalof thisanTendmentrequest.

Sincerely,

g m
J. C. Stauter,Director
NuclearLicensingand
Regulation

JCS:ms

Enclosureasstated
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picocuries pergram Whenleftundertheseconditions,norestrictionsare
placed onsubsequent landuseandthereisnolicensingrequirement.

.-

Justification

Detailedsoilsurveys aroundtheimmediateareaoftheUraniumFuelPlant

facilities,including the storageyard,sanitarylagoonandpipelines,

indicateapossible400,000 cubic feetofsoilthatmeet0ption2 criteria.

Leavingthematerialon-site ina designated areaunderaminimumfourfeetof

coverisjustifiedforthesereasons:

* Noriskisposedtopublichealth or theenvironment NRC's

comprehensiveassessmentintheBranch Technical Positiondemonstrates

thattheconcentrationspermittedunderOption 2 conditions are

sufficientlylowthat.noindividualwillreceive a dosefromthe

uraniumor thoriumthatisofanyconcern,even in theeventof
.,

intrusionbeneaththefourfeetofcover-Becauseof the area

characteristles,thematerialwillberetainedinplace and be

environmentallysecure.
'

/

* Theestimatedvolumemakesrelocationofthematerialtoa licensed

commercialwastedisposalsiteinfeasibleCommercialsiteshave

limitedcapacityandhaveestablishedannualquotasforvolumeof

materialreceivedFurther,evenifcapacitywereavailable,

relocationwouldnotbejustifiedonthebasisofcost.Theunitcost

forleavingthematerialatthefacilityis approximately$0.11per
. .

cubicfootcomparedtoanestimated$6000percubicfootfor

relocationtoa commercialsite (Commercialsitecostestimate

- f reflectsactualcostexperienceof$FC)
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* Norestrictionswillberequiredtobeplacedontheareaandnormal
usewillbepermitted

..

-

Thematerial to belefthasbeencharacterizedthroughisotopicanalysesof

multiplesamplesobtained by coringtodepththestorageyardandotherareas

aroundthefacility. The analyses showthecompositionofthematerialtobe

primarilyinsolubleenriched uranium (hereafter"uranium"-- assumed37.based
ontheuraniumhandledatthe Uranium FuelPlantandsamplesanalyzedduring

decontaminationactivitiestThe thorium is thorium-natural andisalso

insoluble.Tablel summarizestheisotopic analyses ofthevarioussamples

andincludesa backgroundlocationfordata comparison.

Thecharacterizationactivitieshavegenerallyidentified theareaswith

uraniumandthoriuminsoilthatfallwithinorexceed the Option 2
,

concentrationcriteria.Theuraniumandthoriumgenerally are notuniformin

concentrationorinthedistributionwithina givenlocation

Incollectingthesoilforconsolidationandrelocationforcover,additional

measurementswillbemade,includingwalkoversurveyswitha gamma-

stintillationinstrumentandsoilsampleisotopicanalyses.Theareasof

interestwillbegriddedona 10meterby10meterbasisandevaluatedfor

assignmentintooneofthreecategories:

* Soilnotrequiringconsolidationandcover:theconcentrationof

Uraniumisnotgreaterthan30pCi/g;theconcentrationofthorium1s

notgreaterthan10pC1/g;andifbothuraniumandthoriumarepresent,

thecombinedfractionsdonotexceedunity.
,,
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* Soilrequiringconsolidationandcover:theconcentrationofuranium

exceeds 30pCi/9butnot100pCirgsolubleor250pCi/9insoluble;the

, concentration ofthoriumexceeds10pC5/gbutnot50pCilg;andIfboth

are present, thecombinedfractionsexceedunityforthelowerlimit
butnot the upper limit

* Soilrequiringrelocation toa licensedcommercialsite:The

concentrationofuranium exceeds 100pCi/gsolubleor250pCi/g

insoluble;theconcentration ofthoriumexceeds50pC1/g;andifboth

arepresent,thecombinedfractions exceedunity.

+

Sincetheareaswithuraniumandthoriumare not uniform inconcentration,an

averagingapproachwillbetakenincategorizing the soil. Small,localized

areaswithinanindividual10meterby 10meterplot that exceedtheOption2

thresholdcriteriabyuptoa factorof2 maybeleftin place provided the
"

averageconcentrationwithintheplotdoesnotexceedthethreshold criteria

Wheresoilisremoved,theremovalwillhavetheobjectiveofreducing the

residualconcentrationaslowasisreasonablyachievable;innocase will

uraniumconcentrationsgreaterthananaverageof30pCi/gorthorium

concentrationsgreaterthan10pCflgbeleftinplace Whereamixtureof

uraniumandthoriumispresent,theunityprinciplewiTTbeapplied.

' Removalandrelocationofthematerialforcoverwillbeona continuousbasis

untilcompletionoftheactivity;theonlyinterruptionwillbethatcausedby

adverseweatherconditionsthatprohibittheworktoproceedNoabsorbentor

otheramendmentswillbemixedwiththeremovedmaterial;howeverthe

excavation,loading,unloadingandplacementactivitieswilldistributethe

--
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uranium andthoriumgenerallythroughoutthematerialvolume.Thematerialis

natural soilandearthandsincetheoperationalfacilitiesattheFacility

.- didnot involve hazardous wasteconstituentsasdefinedbytheEnvironmental

Protection Agency, nosuchdefinedhazardousmaterialsareassumedpresent-

W
Thematerialtobeconsolidated, relocatedandplacedundera minimumoffour

feetofcoverwillbeexcavated withmechanical equipment,suchasa backhoe

orfront-endloader,andtransported viadumptruckinbulktotherelocation

sitePackagingwillnotbe required; thematerfal isnaturalsoilandrock

containinguraniumandthoriumatconcentrations sufficiently lowthatthe

radionuclidesrequirenospecialhandling.

RelocationandCoverSite

Thesitetowhichthematerialwillberelocatedforleaving permanently

o
beneathacoverisapproximately1,500feetnortheastof the Uranium Fuel

Facilityandiswellwithinthemorethan1,100acresofSequoyah Fuels

Corporationpropertythatcomprisethefacilitysite FigureT isa sketch of

thefaci.lityproperty,withtherelocationsitedepicted,.Thegeneral

featuresofthefacilitypropertyandthesurroundingenvironsaresummarized
~

below

TheCimarronFacilitysiteisina sparselypopulatedruralareainLogan

County,Oklahoma.ThenearesttownisCrescent,OK,somesixmilestothe

north.Thenearestresidentislocatedapproximately2,500feettothe

southwestofthe-relocationsiteandisalsoshownonFigurel

-
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The Facility sitesurroundingenvironsaretypicaloftheplainssectionof

Central Oklahoma, withgentlerollingreliefinanotherwiseflatsetting.

, Theplains section isinterspersedwithrelativelyshallowstreamandriver

courseslocated inwidegentlevalleys;nativegrassesaregenerallyabundant

buttreesarerelatively sparseexceptforprofusestandsalongwaterdrainage

waysandcourses,

Thepredominantlandutilization isforgrowingofwheatandothersmall

grainsandcattlegrazing.The grasses areprimarilywildpasturetypesof

manyvarietiesthatinmanyinstances have beensupplementedwithDermudaor

otherimprovedforagespeciesThegraSSes grow rapidlyinthespring,are

mainlydormantinthesummer,withadditional growth duringthefallseason

Thisgrowthpatternisconsistentwiththerainfall andtemperature patterns;

mostoftheannualaverage31inchesofrainis received inthespringand

fallmonthsSummersaretypicallyhot(averageJulytemperature of82.9*F)
-

anddry

Thefeaturesoftheapproximately1,100acrefacilitysiteareconsistent with

thossdescribedaboveThesiteislocatedonabluffoverlookingand

immediatelysouthoftheCimarronRiverfloodplain.Thesitetopography

rangesfromanelevationofabout940feetabovemeansealevel(MSL)atthe

c1marronRivertothenorthtoabout1,010feetaboveMSLonthetopofthe

bl'uffandpromotesrainfallrunofftothenorthtowardtheriver.Thesite

vegetationismainlynativegrasses;severaldrainagewaysareborderedby

heavystandsofscrubtreesandbrush.

u
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Relocation SiteFeatures

The site towhichthematerialwillberelocatedisshownonFigure1 The

- , topographical, geological, hydrologicalandmeteorologicalcharacteristicsare

typicalofthose fortheentirefacilitysiteandhavebeendocumentedin

previoussubmissions Forconvenience, pertinentinformationissummarized

herein.

Topography:

Therelocationsiteisa bluffarea that isrelativelyflat;thetopographic

reliefacrosstheareaislessthan 10 feet (Figure2) Thehighestelevation

(approximately1,010feetaboveMSL)is at thesouthendthelowestelevation

(approximately1,000feetaboveMSL)is near the northend Surfacedrainage

istotheeast,northandwest,awayfromtherelocation si'teThereareno

majordrainagesestablishedinthearea,whichisapproximately 50feetabove

the100-yearfloodelevationoftheCimarronRiver
-#

Geology:

TheCimarronsiteis1.ocatedintheCentralLowlandsoftheGreatPlains

PhysiographicProvince,a relativelyflat,featurelessplaindevelopedupon

sedimentaryformationsofPaleozoicandMesozoicage.1#Theportionof the

CentralLowlandsthatincludesthesiteislocallyreferredtoastheCentral

RedbedPlainsGeologicunitsranginginagefromthePre-Cambrianbasement

complextoPermian.sandstonesandshalesunderliethesite,butonlythe

Permiandepositsarerelevant,astheotherunitsoccuratdepthsofseveral
'hundredsoffeetbelowgroundsurfaceandhavenogeologicorhydrologic

importancefortherelocation-site.

-

1' N,M.Fenneman,1931,PhysiographyoftheWesternUnitedStates;
'' McGraw-HillBookCompany,Inc.,NewYork ~
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11/06/1996 16:16 5623381318 NEXTEP:VESCO PAGEB2
-

<

The Central RedbedPlainsintheVicinityareimmediatelyunderlainby the

Permian Age Garber SandstoneandNennesseygroup(shale)ofnon-marine
.

origin.i" Outcrops oftheGarberSandstoneformsharpescarpmentsover-

lookingtheCimarron River;outcropsoftheoverlyingHennesseyshaleunderlie

themoregentleslopes farther southfromtheriver-Theseformationsdipto

thewestat a gradient of 20 to30feetpermile.2'

Thegeneralgeologicstructure of thevicinitycanbecharacterizedasa

gentle,west-southwesterlydipping homocline. Themajorstructureofthearea

istheNemaharidge,i'whichwasformed prior tothePennsylvanianageand

hasnosignificanteffectupontheoverlying Permlan geologicunitsThere

areno faultsor surfacelineationsreported in the vicinity1#

TheGarberSandstoneatthislocationconsistsprimarily ofred-togray-

coloredsandstonesinterbeddedwithsiltstonesandshales, The sandstones are
~~,

finetoveryfinegrainedandarelooselycemented.Thesandstone nearthe

relocationsitehasbeencharacterizedbyboringstoa depthof16 to 20feet

Thelocationsoftheboringsareshowninfigure3 anddescriptionsof the

coringsareinAppendixA Theshallowbedrockhasalsobeencharacterized by

threeadditionaiboringstodepthsofapproximately30to80feetatanarea

neartherelocationsite.Locationsoftheseboringsarealsoshownonfigure

3anddescriptionsarecontainedinAppendixA. (Theselatterthreeborings

werecompletedasgroundwatermonitorwells.)

--

A' R,H,BinghamandR.L Moore,1975:ReconnaissanceoftheWater
ResourcesoftheOklahomaCityQuadrangle.ContralOklahoma;The
UniversityofOklahoma,HydrologicAtlas4.

l' W.J-Ford,1954:TheSubsurfaceGeologyofSouthwestLoganCounty,
Oklahoma;Shale,ShakerV. 5,No 2.pp-5-24.

d' H. J Ford,Note3 supra
2' R.H.BinghamandR.L Moore,Note2 supra
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The characteristics ofthesoilsunderlyingtherelocationsitehavebeen "

mapped and areoftheundiffere'ntiated Renfrowandzanetsseries,a'The
,

Renfrowsoil, which typicallydevelopsongentleslopesunderlainbyshale,

consistsof a brown siItloamthatgradesintoa darkreddish-brownclaysub-

soil.TheLanelssoil, which typicallydevelopsonsiltyshaleinterbedded

withfine-grainedsandstone, consists ofloamandfinesandyloam

Hydrology:

Watersuppliesinthevicinityof the Cimarron Facilityarederivedfromlocal

surfacewaterandgroundwatersources. The principal sourceofwaterforlive-

stockissmallpondsthatimpoundsurfacerunoff.1' Waterfordomesticuse

isgenerallyder)vedfromgroundwatersourcesat depths generallylessthan

200feet.A'

TheprimarysurfacewaterfeatureinthevicinityoftheCimarron Facility is
,

theCimarronRiver,aneast-flowingtributarytotheArkansasRiver- The

CimarronRiverhaspoorwaterqualityduetoheavymineralization derived from

naturatchloridesourcesTheriverwaterisveryhardwithmoderate to high

turbidityandpHlevelssometimesinexcessofwaterqualitystandards.

Dissolvedoxygenremainsatornearsaturationlevels.Iron,man9anese,lead,

silver,cadmiumandarsenicarepresentintheriverwaterconcentrations

elevatedfromtypicalbackgroundvalves

TheGarberSandstoneistheprincipalsourceofgroundwatersouthofthe

CimarronRiverneartheCimarronFacility1'Permeabilityvaluesforthe

-

i# H M.Galloway.etal,1960:$o11SurveyofLoganCounty,Oklahoma;
U.S.DepartmentofAgriculture,soilConservationservice

1' H-M Galloway,Note6 supra
1'' R H- BinghamandR.L Moore, Note2 supra
2'

. EngineeringEnterprises,1973:HydrologicalInformationintheVicinity
of theKerr-McGeeFacility,LoganCounty,Oklahoma;Kerr-McGee
CorporationDocument
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Garber Sandstone rangefrom2.7to4.8feetperdayandattendantstorage

,.
- coefficient values arereportedtobeinthe10- r̂angebaseduponstudies

inOklahoma and Cleveland Countiestothesouth1i#

TheGarberSandstone becomes thinnerandprogressivelymoresiltyandclayey

northofOklahomaCountyil' A corresponding decreaseinpermeabilityis

associatedwiththisfacies change to a finer-grainedlithologyBecauseof

thelenticularnatureoftheGarber Sandstone, waterquantityandqualitycan

varygreatlyoverrelativelyshort distances,14#

TheeffectivethicknessoftheGarberSandstone aquifer islimitedbythe

presenceof brackishandsaltyconnatewaters The baseofthefreshwaterin

theGarberSandstoneinsouthwesternLoganCounty is reported tobeatan

elevationofapproximately700to800feetabovemean sea level,11# Atthe

Cimarronfacilitybrackishwaterwasencounteredata depth of approximately
-

200feetbelowgroundlevel,confirmingthereportedfreshwater base.1i#

Thedepthtowaterinthevicinityoftherelocationsiteisgenerally between

20and30feet.ThezoneoffreshwatersaturationattheCimarronFacility
-

isthusapproximately170to 180feetinthickness.

ReplenishmentOftheGarberSandstoneisbelievedto berestrictedtolateral

movementofgroundwaterrechargingoutcropslocatedtotheeast.Dataderived

fromaquifertestssuggestthatthereisno significanthydraulicconriection

--

12# P R.NoodandL C.Burton1968:GroundwaterResourcesinCleveland
andOklahomaCounties,Oklahoma;TheUniversi.tyofOklahomaCircular71

11# P R WoodandL.C Burton,Note10supra
14# EngineeringEnterprises.Mote9 supra
il# P R NoodandL.C Burton,NoteTOsupra
Li' EngineeringEnterprises,Note9 supra

v
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between sandstone aquifersseparatedby interveningshalelayers.11#Most

,,.
recharge totheupperpartoftheGarberSandstoneinthevicinityofthe

CimarronFacility isbelievedtobederivedfromsubtropsbeneathintermittent

streams-

Groundwaterintheupper units oftheGarberSandstonedischargesalongen-

trenchmentsintheprairie surface causedbytheC5marronRiverandits

tributaries,Groundwaterinthe deeper DartoftheGarberSandstone,below

thedepthofsurfaceentrenchments, 15 believed tomovedowndiptothe

west-southwesttowardstheAnadarkoBasin

HaterfromtheGarberSandstoneisgenerallysuitable fordrinkingLocally,

thewaterishardandhighinsulfares,chloride, fluoride, nitrates,or

dissolvedsolids,12#11#Asdescribedharlier,saltWater wasencOUntered

beneaththeCimarronFacilityata depthofapproximately 200 feet below
w

groundsurface,33'

The51tespecifichydrologiccharacteristicsoftheGarberSandstonehave been

establishedfromtheanalysisofseveralgroundwatermonitorwallsthathave

beencompletedat theCimarronFacility,Thelocationsandnomenclatureof

theseWellsareshownonFigure4,

Thethreemonitorwellsdesignated1306,1309,and1310wereconstructednear

thesitesofboringslE,2E,and3Eatthenorthendoftherelocationsite

-

11# P< R WoodandL.C Burton,Note10supra
11# P.R.WoodandL, C.Burton,Note10supra
il' OklahomaWaterResourcesBoar'd,1984!Oklahoma'sWater-Atlas;

PublicationNo.120
11# EngineeringEnterprises,Note9 supra

o
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area Eachofthesethreewells,whicharecompletedtodepthsofapproxi-

mately 20feet,weredesignedtomonitorwaterintheunsaturatedzoneWater

- appearsin these wellsonlyduringextendedwetperiods,

Thethreewellsdesignated 1311,1312,and1313infigure4 wereconstructed

atthesitesofborings LF-1, LF-2,andLF-3,respectively.Thesewells,

whichwerecompletedtodepths ofapproximately 40feet,weredesignedto

monitorgroundwaterwithinthe saturated zoneinthebedrock

AJuiferPermeaa111j;y- Instantaneous recharge testswereperformedoneachof

thegroundwatermonitorwells1311,1312, and 1313in1985.Thesetests-were

conductedbyplacinga weightedlengthofPVC pipe intothewell,instantan-

eouslydisplacingthewaterlevelupwardMeasurements weretakenofthe

residualheadandelapsedtimeduringstabilizationof the potentiometric

surfaceaswatermovedintotheformationaroundthewell, Data fromthese
.,

testsandcalculationsoftransmissivityandpermeabilityare provided in

AppendiXB,

ThedatashowawiderangeofpermeabilitiesfortheGarperSandstone,

indicatinganisotropic,nonhomogeneousconditionswithintheareatested

Thisanisotrophyisbelievedduetovariationsinunloadingfracturedensity

anddifferencesingrainsizeandthedegreeofcementationwithintheGarber

Sandstone

ThepermeabilityoftheGarberSandstoneatmonitorwell1311wasdetermined

tobe1.7feetperday,and0.35footperdayatmonitorwell1312 Due-to

theveryslowrecoveryinmonitorwell1313,a permeabilitywasnotcalculated

,
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from thetestdata Thetestdataformonitorwells1312and1313confirmthe

slow rate ofrecoveryobservedinthesewellsduringtheremovalofwaterfor

sampling purposes

Averagepermeabilities intherangeof 2.7to48 feetperdayhavebeen

reportedfortheGarber Sandstone inOklahomaandClevelandcountiestothe

south.11#Consideringthe increase inthesiltandclayfractioninthe

GarberSandstonenorthwardfrom Oklahoma County12'andtheattendant

decreaseinyieldsinLoganCountyll#, theGarberSandstonepermeabilities

determinedfromthetestsofwells13ll and.1312arereasonablevalues.For

therelocationsite,permeabilitiesranging from 0.35to1.7feetperdayare

representativeoftheupperpartofGarberSandstone

DirectionandRateofGroundwaterMovement- Groundwater movement istothe

north-northwesttowardstheCimarronRiver.Thedifference inpotentiometric

surfaceelevationbetweenmonitorwells3011and3012along the direction of

groundwatermovementis3.3feetacrossa horizontaldistanceof 230 feet,

whichisequivalenttoahydraulicgradientofapproximately76feet per

mile.Thisrelativelysteepgradientisbelievedduetpentrenchmentof the

prairiesurfacebytheCimarronRiveranditstributariesin theimmediate

vicinity.CalculationspresentedinAppendixC showtheaveragevelocityof

groundwatermovementthroughtheupperpartoftheGarberSandstonetobe

between0.03and0.12footperday Assumingthemaximumvelocityof0.12

footperday groundwaterwouldtraversethe230~feetalongthehydraulic

gradientbetweenmonitorwells3011and3012inapproximately1,917days(S3

years).

11#
s P.R WoodandL.C.Burton,Note10supra

1A' P.R.WoodandL.C, Burton,Note10supra
11' OklahomaWaterResourcesBoard,Note17supra
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,, Meteorology;

Theareaclimate ischaracterized byhotsummersandmoderatewintersJuly,

thehottestmonth, has anavera'getemperatureof82.9'FandJanuary,the

coldestmonth,averages 38.3"F, Theaverageannualrainfallis31inches,

receivedpredominantlyin the early springandlatefallmonthsTheannual

netevaporationrateisapproximately 30 inches

SummaryofPertinentRelocationSite Features:

Therelocationsitetopographyiscompatible withthetopographyofthe

generalareaandthesurroundingenvironsThe site isa bluffareaatthe

higherelevationwithinthefacilitypropertyand will promote drainageof

surfacewaterawayfromthecoveredareaandprevent accumulation or

percolationofprecipitationonorbeneaththecover.The geological andsoil
-

characteristicsaresuchthatnofaultstructuresarepresent, assuring

stabilityoftheareaandnoconcernforerosionSimilarly,the

hydrogeologicalcharacteristicsassuretherearenoconcernsregarding contact

withgroundwater ,

MaterialRelocationandStabilizationProcedure

Therelocationsitewillbepreparedbyexcavatingwithmechanicalequipment

anareaofsufficientsizeanddepthtoaccommodatetheestimated400,000

cubicfeetofmaterialandaminimumoffourfeetofbackfillcover-Allthe

relocatedmaterialwillbeplacedinthesingleexcavationthatwillhave

dimensionsapproximating200feetby500feetby8feetdeep Thus,there

willbeaminimumof10feetbetweenthelowerdimensionoftheexcavationand

theoccurrenceofwaterbearingstrata,whicharesome20to30feetbeneath
,,

thesurface,
-14- 0703E



The material tobeplacedintheexcavationwillbetransportedindumptrucks

and will becoveredwhenrequiredtopreventdusting.Thematerialwillbe
-w placedin the excavation inlifts,Theconsistencyofthematerialwillnot

producevotds and consolidation willbeenhancedwithheavyequipment

traversingthelifts. As required,dustsuppressionmethodswillbeusedto

preventdusting.Additional coverwillbeprovidedtocompensateforany

futuresubsidence.

Thematerialplacedintheexcavation willbecoveredwithaminimumoffour

feetofcleansoilthatwillbeplaced inliftsandcompactedThecoverwill

becontouredtoblendwiththeareatopography andtopromoterunoffof

precipitation.Thesurfacewillbeprepared and seeded withapasturegrass

mixture.

...

Followingtheseeding,theareawillbeinspectedandmaintained toassure

thatviableandcompleterevegetationoccursandnoerosiondevelops Any

requiredremediationmeasureswillbedonepromptly.

W
Thecurrentfacilityradiationprotectionandmonitoringprogramwillapply

forallactivitiesinvolvedindefining,excavating,relocatingandcovering

thematerial.AdditionalproceduresWjllbeemployedasdictatedbygood

healthphysicspracticesandconsistentwiththeALARAprinciple.The

essentialelementsoftheradiationsafetyprogramaredescribedbrieflybelow.

PersonnelMonttoring:
,

Radiationdetectiondevicesconsistoffilmbadgeswithactivationfoilsfor
' monitoringbeta,gammaandneutronexposures.Thebadgesarechangedmonthly

andresultsarereviewedforcompliancewithpermissibledoselimitsand
-15- 0703E
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filed Allpersonnelworkinginradiationareasarerequiredtoweara
detection device

*i

BioassayProgram:

* 8ioassayspecimens are obtained andanalyzedinaccordancewithNRC's

RegulatoryGuideNo. 8.11, "Applications ofB10assayforUranium."

RadiationSurveys:

Radiationsurveysaremadeofall areas whereworkisinprogressandona

routinebasisfordeterminingsurface levels and~exposurerates.
,

AirSampling;

Airborneradioactivematerialismonitoredusing commercial portableafr

samplersandanalysisofthefilterpapersforalpha activity.

-

ContaminationControl:

Toguardagainstspreadofcontamination,protectiveclothingwill be wornby

allpersonnelwhenrequired.Changeroomswithlockerandshowerfacilities

areavailable.Monitoringforhand,shoeandclothingcontaminationshall be

doneattheworkareas,andspotchecksmadeuponexitingthechangerooms,

EquipmentSurvey: ~

Equipmentusedforexcavating,relocatingandcoveringthematerialwillbe

Surveyed.Anycontaminatedsurfaceswillbecleanedtomeetunrestricted

releasecriteria.

,
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Records

A narrative reportwillbepreparedthatdescribestheproceduresemployedin
~' removing, relocating andcoveringthematerial.Thereportwillincludea

summationof the volume ofmaterialcovered,thetypesandquantitiesof

radionuclidescontained in-therelocatedmaterial,thetimeperiodoverwhich

relocationoccurred, the physical characteristics oftherelocatedmaterial

andrelocationareaidentification Th'ereportwillbemaintaineduntil

terminationofthelicense.

StateandLocalConsiderations

Oklahomaisa non-agreementstateanddefers toNRCforregulationof licensed

material.SFCisnotawareofanystateorlocal lawsandrequirementsthat

wouldapplytotheproposedaction.=

.-

,

",
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TABLE1

Typical SoilSatnpleAnalysisResults
UraniumPlantAreas

Location
U-238U-235 0-234 Th-232 M

UraniumPlantYard#9 17.3 4.43 107,4 0.93 1.31

UraniumPlantYard#28-C 1.59 'O34 3.63 1.18 1.33

UraniumPlantYard#27-B 1.17 0.,33 2.36 0.82 0.92

Lagoon#5 7.05 1.47 22.19 191 2.08

PipeLine#3 0.36 O 20 0.96 1.26 1.32

U2Mile50.U-PTant
(BatkgroundLocation) 0.41 0.12 0.64 1.,38 1.47

.,~--
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- APPENDIXA

LogsforGeotechnicalBoreholes

Proposed GisposalAreaandVicinity

CimarronFacility

Logan County,Oklahoma
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TABLE A-1
LOGOF GEOTECHNICALBORINGLF-1

. , CimarronFacility
-

Crescent,Oklahoma

itholo,gy

ILTYSAND:red, very finegrained.
LAYEY SILT:red, moist, weathered.Grades
o siltstone at 8.5 feet.
LAXEY SILTSTONE: red, slightlysandy
ILTY SANDSTONE: red, very finegrained,
ery silty, cross-bedded.
ANDY SILTSTONE: red, someclay.
ANDSTONE: grades redto buff at base SilEy
t top, clean at base.
ILTY SANDSTONE: redwithyellow-green
inerals, Very silty, very fine, very soft.
ross-beddednear base
ANDSTONE:buff-pink, finegrained,clean,
tassive.Groundwater encountered at 31
eet.
ANDYSILTSTONE:red, very sandy,with
cessionallightgray-blue silt
ILTY SANDSTONE: red, with frequent

ross-bedding.Very fined grained and silty
ANDYSILTSTONE:red, damp.

-' ILTY SANDSTONE:red, very fine grained,

oist
t.

/

. .

/

.

A.2
0703E



TABLEA-2
LOGOF GEOTECHNICALBORINGLF-2

CimarronFacility
'

Crescent, Oklahoma

DSP tDfft1 Ljt.ho1.oSy
~~-' 0 - 6.0 SILTY SAND/CLAY:red-brown, wet, roots.

6,0 - 125 CLAYEYSANDYSILTSTONE:red, weathered
12.5 - 15.0 SILTYSANDSTONE:red,veryfineto coarse

grained, wellCementedat base.
15.0- 18.0 SILTY SANDSTONEred with pink bands, cross-

bedded
18.0 - 22.0 SAND: red, finegrained,slightlysilty,

very soft, uncemented, wet
22.0 - 25.4 SANDSTONE: pink-buff, Einegrainedwith

some cross-bedding.

254 - 26.4 SILTY SANDSTONE: redwithyellowminerals,
fine to very finegrained Groundwater
encountered at 26 feet.

26.4 - 36,0 SILTYSANDSTONE: red, very fineto fine
grained,very silty, frequentcross-bedding.

TotalDepth 36 feet.

TABLEA-3
LOGOF GEOTECHNICALBORING LF-3

CimarronFacility
/ Crescent, Oklahoma

De.pthfftl h
0 - 7.$ SILT and SAND: red-brown, very finegrained,

wet. Gradesintoweatheredsilty sandstone

at base '

7.5 - 17.G SILTY SANDSTONE:red, verY fine9EB108de
very silty,somecross-bedding

17.6- 18,1 SAND: red, veryfineto finegrained,
uncemented.

18 1 - 20.2 SANDSTONE:red, some cross-bedding

20^.2- 30.0 SANDSTONE:red, ~relativelyclean, slightly,

silty, wet, no cross-bedding.
TotalDepth30 feet

-

.w^
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- TABLEA-4
LOGOF GEOTECHNICALBORING lE

~ CimarronFacility
Crescent, Oklahoma

Dfe.th jjEl Ljtho1o,,g2

0 - 1.0 SILT: red, loose.
~"' 1,0 - 3.0 CLAY: red, silty, dry,firm-

3.0 - 7.5 SANDSTONE:red, withhard and firm zones.
7.5 - 8,8 SANDSTONE: red, brown,weathered.

"

8=8 - 9.3 SHALE red, clayey,firm.
93 - 10.5 SHALE: red, withgraysandstonelenses.
10.5- 13,0 CLAY: red, moist, firm.
13.0- 14.4 SANDSTONE: gray, withredshaleslenses.
144 - 17.5 SANDSTONE: red, hard.
17.S- 18.0 SANDSTONE: red-brown, weathered, hard
18.0 - 20.0 SANDSTONE: red-brown, withgray lenses,

hard.
TotalDepth20 feet

TABLE A-5
LOGOF GEOTECHNICAL BORING2E

,

Cimarron Facility
Crescent, Oklahoma

Depth(ft1 Lilho.19.gX

0 - 1.5 SILT: red-brown,'sandy, loose

1.5 - 2.8 CLAY:red, silty, sandy, firm

2.8 - 8.0 SANDSTONE:red-brown,hard.
'' 80 - 122 SANDSTONE: red, with soft lenses and layers.

12.2 - 15.3 SANDSTONE:brown.
153 - 16.0 SANDSTONE:gray, firm
TotalDepth16 feet

TABLEA-6
LOG OF GEOTECHNICALBORING3E

CimarronFacility
Crescent, Oklahoma

Depl)1iftl Lh
0 - 0.8 SILT red, loose
0.8 - 2.0 SANDSTONE:brown, firm.
2.0 - 16.5 SANDSTONE:lightand dark brown, hard.

16.5 - 17.0 SANDSTONE:red, withclay lenses, hard

TotalDepth 16 feet.

--
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AppendixB

Instantaneous RechargeTest Descriptions,

Data, andCalculations

Kerr-McGee CimarronFacil,ity

Logan County, Oklahoma
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- INTRODUCTION

= Theinstantaneous rechargetestdatawereanalyzedbythemethodologyof
Cooper, Bredehoeff,Papadopulos(1967)asmodifiedbyPapadopulos,
Bredehoeff andCooper(1973)Toanalyzethesetestdata,valuesforthe
ratio oftheobservedchangeinwaterlevel(inducedhead)withtimeto
the initial headchangeabovestaticwaterlevelfollowinginstantaneous
displacement (H/HO)wereplottedagainstthelogofelapsedtime(t)

-

'

Theplotted datawerematchedwiththeappropriateTypeCurvepresented
inLohman (1972, Plate2)andPapadopulos(1973,Plate2a)
Transmissivity (T)andpermeability (P)werethencalculatedasshown
below;

(Tt/r)(86400sec/day)(r)
T - -------------------------

t

Where:T = Transmissivity, issquarefeetperday.
rc= Casing radius, infeet.

' t = Time value ofmatchpointonsemi-logplot
of H/HO versus timeequivalenttothepoint -

whereTt/ri 1.0,fromLohman(1972),
Plate2, or Papadopulous (1973),inse,conds.

ThepermeabilityP oftheformation isdeterminedby
'

dividingthetransmissivitycalculated fromthetestdata ^

bytheComppletedsaturatedthickness oftheformation
beingtested

Itshouldbenotedthatinallcasesforthetests of monitor wells1311,
1312,and1313thevaluereisequivalenttoO17 foot, determined

fromtheradiusofthefour-inchdiameter(ID)PVCcasing andscreen
Also,thevalueofmatchpointTt/rcwasalwaysselected from theType

'' Curvesata positionbeingequivalentto 1O

TestofMonitorWell13ll

Monitorwell1311iscompletedtoa depthof41.1belowgroundsurface.

Groundwaterwasencounteredduringdrillingata depthof31feet. The

staticwaterlevelatthetimeofthetestwaslocated29.3feetbelow
gradeforapotentiometricsurfaceelevationof964.7f,eetaboveMSL.The

bottom15 feetof thewellis screened;thus,thewellisfully
penetratingoppositethe118 feetofcompletedsaturatedformation

Followingtheinstantaneousinducedriseinwaterlevelof1.00foot
abovethestaticwaterlevel,measurementsof potentiometricsurface
recoveryweremadeovera periodofapproximately21minutes(seeTable
B-l).Duringthisperiodthewellexperienced1001recovery.
CalculationspresentedinTable8-2showthetransmissivityoftheGarber
Sandstoneatthislocationtobe20.3ft.2/daywitha permeabilityof1.7
feetperday,

B2 ~

0703E

.



Monitor welliscompletedtoa depthof36.2belowgroundsurface
Groundwater wasencounteredduringdrillingatadepthof 26feet-The
static waterlevelat thetimeof thetestwaslocated28.2feetbelow
grade fora potentiometric surfaceelevationof 9614 feetaboveM$LThe
bottom 14feetofthewellisscreened;thus,theweliisfully

,

penetrating opposite the8 feetof completedsaturatedformation.

Following the instantaneous inducedriseinwaterlevelofl.02feet
abovethestatic water level.measurementsofpotentiometricsurface
recoveryweremade over a periodofapproximately62minutes(seeTable
B-3L Duringthis period thewellexperienced77.5%recovery
Calculationspresented inTableB-4showthetransmissivityof theGarber
Sandstoneatthislocation tobe2.8ft,2/daywithapermeabilityof0.35
feetperday

TestofMonitorWell1313

Monitorwell1313iscompletedto a depth of379belowgroundsurface
Groundwaterwasnotnoticedduring drilling; however,groundwaterseeped
intotheboreholeduringcompletion, The static waterlevelatthetime
ofthetestwaslocated294 feetbelow grade fora potentiometric
surfaceelevationof9628feetaboveM5L. Thebottom15feetofthe
wellisscreened;thus,thewellisfullypenetrating oppositethe8.5
feetofcompletedsaturatedformation

Followingtheinstantaneousinducedriseinwater level of 1.38feet
abovethestaticwaterlevel,measurementsofpotentiometric surface
recoveryweremadeovera periodof approximately70 minutes (seeTable
B-5)Duringthisperiodthewellexperienced54%recovery. Duetothe
apparentpoorwaterbearingcharacteristitsoftheGarber Sandstone at

# thislocation,notransmissivityandpermeabilityvaluescould be
calculated

/

..
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TABLEB-1
DatarorInstantaneousRechargeTestof MonitorWell1311

Kerr-McGeeCimarronFacility
LoganCountyOklahoma

------------- --------- ------------.---....- - - ,

Time NaterLevel H Ho H/Ho
(seconds) (feet) (feet) Remarks

"'

2931 ---- -- ---- StaticWL-------

0.0 28.29 1.02 1.02 1.000StartTest
0.2 2833 .98 .967
0.4 28.34 .97 .951.
2.0 28.36 95 931
3.0 28.37 94 ,922
4.0 2838 93 .912
5.0 2840 .91 892
8.0 2844 87 .853
9.0 28.45 86 843
10.0 28.47 .84 824
11.0 28.48 .83 814
12.0 28.49 82 804
13.0 2850 .81 794
14.0 28.52 .79 .775
16.0 28.53 .78 765
17.0 28.54 .77 .755
18.0 28.55 76 .745
19.0 2857 75 735
25.0 ' 28.60' ,71 .696

30.0 28.63 68 667

35.0 28.65 66 647
40.0 28.68 63 618
45.0 28.69 62 608
50.0 28.72 59 578,,,

55.0 28.74 .57 . .559
60.0 28.75 55 .539
65.0 28.77 .54 529
70.0 28.79 .52 510
750 28.80 .51 500
80.0 28.82 .49 480
85.0 28.,83 .48 .471
90.0 2885 .46 451 /

95.0 28.86 45 .441
100.0 28.87 .44 431
105.0 28.88 43 422
110.0 28.89 ,42 .412
1150 2890 41 .402
120.0 28.92 39 .382
150.0 28.97 .34 333
180.0 29.02 29 284
210.0 2906 25 245
2400 2909 22 216
270.0 2912 19 =l86
300.0 29.14 17 167

B,4
0703E



inote e-1 tcontinued)
'

DataforInstantaneousRechargeTestofMonitorWell1311
Kerr-McGeeCimarronFaciltty

LoganCounty,Oklahoma
--------------------------------------------------

Time WaterLevel H Ho H/Ro
(seconds) (feet) (feet) Remarks

330.0 29.17 .T4 137
360,0 2919 12 118
390.0 29.20 .11 108
420.0 29.22 09 088
450.0 29.23 08 078
480.0 29.24 07 069
510.0 29.25 .06 059
540.0 29.27 04 039
600.0 29.28 .03 .029
720.0 29.31 0.00 0.000EndofTest

----------------------------------------------- ---

Notes:Waterlevelis in feet belowgroundsurface
H istheheadinside theWellabovethestaticwater
levelattimet after the instantaneous rechargeevent.
M0istheheadinside the wellabovethestaticwater
levelattimetmoofthe instant of theinstantaneous
rechargeevent.

-----------------------------------------------------------

-

/
+

.
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TABLEB-2 -

CalculationofTransmissivityandPermeabilityValues
InstantaneousRechargeTestofMonitorWell1311

Kerr-McGeeCimarronFacility
LoganCounty,Oklahoma

-------------------------- -- --------------------.- -- ---

Thesemi-log plotofH/H0versusTimeforthetestofmonitorwell1311
'-' showa good match withTypeCurvea = 10-2(seeFigureB-l) The

departureof the observed recoverydatafromtheTypeCurveduringthe
first15seconds ofthetestisbelievedtobeduetotheinstabilityof
thewatersurface following placementofthedisplacementweight

Thetransmissivity T and permeability PoftheGarberSandstoneatthis
locationcanbecalculated from:

Tt/rf = 1.0
rc = 0.17ft
t = 123seconds

(1.0)(86400sec/day)(017 ft)2
T = ------------------------- = 203ft2/day

123seconds

P = 20.3ftd/day/ 11.8feet- 1.7 ft/day

Thus,thepermeabilityoftheGarberSandstone at this location
is1.7perday

.

/

'
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- IABLtB-3
DataforInstantaneousRechargeTestofMonitorWell1312

Kerr-McGeeCimarronFacility
LoganCounty,Oklahoma

------------,.-- .-.-----.- -- -

Time WaterLevel H Ho H/Ho ,

'(seconds) (feet)(feet) Remarks
~

2820 -- --- StaticWL----

0.0 27.03 1.17 117 1-.000StartTest
.6 27.07 1,13 .966

1.6 27.08 1.12 957
5.0 27.09 1.11 949
6.0 27,10 110 940
10.0 27.11 1.09 932
16.0 27,12 108 923
25.0 27.13 107 915
35.0 27.14 1.06 906
45.0 27.15 1.05 897
50.0 27. 16 1.04 889
65.0 2717 1.03 880
80.0 27,18 1.02 872
85.0 27T9 101 .863
100.0 2720 100 .855
115.0 27,21 99 .846
150.0 27.23 .97 829
180.0 27.,25 95 812
210.0 ' 27.26 94 803
240,0 27.28 92 .786
270.0 2729 ,91 .778
300.0 27.30 .90 769
330.0 2732 88 752
360,0 27.33 87 ,744

"' 390,0 2734 ,86 .735
420.0 27.35 85 726
450.0 27.36 84 718
480,0 27.37 83 709
510.0 27.38 82 .701
540.0 27.39 81 692
5700 27.41 79 675
720.0 2745 ,75 641 /

8400 27.49 71 607
960.0 27.53 .67 573
10800 27,55 65 556
1200.0. 2757 63 .538
1320.0 27.60 60 513
1440.0 27.62 58 .496
15600 27.65 55 .470
1680.0 27.67 .53 .453
1800.0 27.69 .5T 436
1920.0 27.71 49 419
2040.0

' 27.74 46 .393
2160.0 27,75 .45 .385

,g -

B.8
0703E



- TABLEB-3(continued)
DataforInstantaneousRechargeTestofMonitorWell1312

Kerr-McGeeCimarronFacility
LoganCounty,Oklahoma

------------------------ ------------------------ .- -

Time WaterLevel H Ho H/Ho
(seconds) (feet) (feet) Remarks

~'

22800 27.77 43 368
2400,.0 27.79 .41 .350
2520.0 2782 38 325
2640.0 27.84 ' 36 308
2760.0 2786 34 .291
2880,.0 27.87 .33 .282
3000,.0 27.89 ,31 265
31200 27.,90 30 256
3240.0 27.92 28 .239
3360,.0 27.94 ,.26 222
3600.0 27.,96 .24 205
3720.0 2797 ,23 197EndofTest

-----------------------------------------------------------------

Notes:Haterlevelisin feet belowgroundsurface
Histheheadinside the wellabovethestaticwater
levelattimet after the instantaneous rechargeevent.
H0istheheadinsidethe well abovethestatic'water
levelattimet:=0oftheinstant oftheinstantaneous
rechargeevent

.- - -- - ---- --- -- -----,---- ---------- ---- -----

,

''i
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TABLEB4
CalculationofTransmissivityandPermeabilityValues

InstantaneousRechargeTestofMonitorWell1312
Kerr-McGeeCimarronFacility

LoganCounty,Oklahoma
---------- ----- ------------ - ----- ---------------- --

,
Thesemi-log plotofH/HOversusTimeforthetestofmonitorwell1312

""' showsa good matchwithTypeCurVga 10-'(seeFigureC-2) The
departure of theObserved recoverydatafromtheTypeCurveduringthe
first3 minutes ofthetestisbelievedtobeduetotheinstabilityof
thewatersurface following placementofthedisplacementWeight

Thetransmissivity and permeability oftheGarberSandstoneatthiscan
becalculatedfrom:

Tt/ri = 1.0
rc- 0,17 ft
t 900seconds

(1.0)(86400sec/day)(0.17)#
T = --------------------- - 2.8ft'/day

900seconds

P = 2.8ft'/day/8.0feet= 035 ft/day

Thus,thepermeabilityoftheGarberSandstone atthislocation
is0.35perday,

.,

,

/
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IABLEB-5
DataforInstantaneousRechargeTestofMonitorWell1313

Kerr-McGeeCimarronFacility
LoganCounty,Oklahoma

------------------------ -. - ,,-- , , - ,

Time HaterLevel H Ho H/Ho
(seconds) (feet)(feet) Remarks

" 29.38 ---- --- Stat1CWL-----

0.0 28.00 138 1.38 1000 StartTest
2 28.01 1.37 993
4 28.09 129 ,935
8 28.13 1,25 .906

1.2 2814 1.24 .899
2.0 28.15 1,23 ,891
3,0 28.16 1.22 884
4.0 2817 121 .877
6.0 2818 1.20 870
8.0 28,19 119 .862
13,0 28.20 l18 855
18.0 28.21 1.17 848
30.0 28.22 116 .841
350 2823 1.15 833
50.0 28.24 1.14 .826
65.0 2825 I13 .819
70.0 28.26 I12 .812
85.0 2827 1,11 804
110.0 28,28 110 797
150.0 2830 1.08 .783
180.0 2831 1.07 775
210.0 28.32 1.06 768
240.0 28.33 1.05 761
300.0 28.34 1.04 .754

" 330.0 28.35 1.03 746
3900 2836 1.02 739
420.0 2837 1.01 ,732
4500 2838 1.00 725
510.0 28.40 98 .710
540.0 2841 97 703 ~ "

600.0 28.43 95 688
720.0 28.45 93 674 /

840.0 28.47 .91 659
960.0 28.49 .89 645
1080.0 2852 86 623
1200.0 2854 84 609
1320.0 2855 83 601
1440.0 2856 .82 594
1560.0 28.57 .81 587
1680.0 28.59 .79 572
1800.0 2860 78 565
1920.0 28.61 .77 558
2040.0 28.62 .76 551
2280.0 28.65 .73 529
2640.0 2866 .72 522
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TABLEB-5(continu'ed) -

DataforInstantaneousRechargeTestofMonitorWell1313
Kerr-McGeeCimarronFacility

LoganCounty,Oklahoma
----------------------------------------------------- -

Time WaterLevel H Ho H/Ho
(seconds) (feet) (feet) Remarks

'

2880.0 28.67 ,71 514
3000.0 28,68 .70 507
3120.0 28.69 69 .500
3350.0 28.70 .68 493
34800 28.71 ,67 486
3720.0 28.72 66 478
3840.0 28.73 65 471
4080.0 2875 63 457EndofTest

--- ---------------------------------------------------------

Notes:Waterlevel is infeetbelowgroundsurface.
Histhehead inside thewellabovethestaticwater
levelattimet after theinstantaneous rechargeevent,
H0istheheadinside thewellabovethestaticwater
levelattimet=0of the instant oftheinstantaneous
rechargeevent.

---------- -----------. -- -----------------------------------
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CalculationsofGroundwaterVelocity

Kerr-NcGeeCimarronFacility

LoganCountyOklahoma
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TheaveragevelocityofgroundwatermovementbeneaththeCimarron
Facility canDecalculatedfromtherelation(Lohman,1972);

-Kdh/dh
v a

0

= where v = averagevelocity,infeetperday.
0 = porosityasadecimalfraction

dh/dT e hydraulic.gradient, infeetpermile
= hydraulicconductivity,infeetperday.

DavisandDewiest (1966) andDunneandLeopold'(1978)reporta porosity
rangeof0.05to0.30 for sandstone, withthevaluedependentlargely
uponclaycontent,the degree ofcementation, andtheextentof
jointingGiventhesilt and claycontentofthebedrockunderlyingthe
CimarronFacility,theaverage porosity oftheGarberSandstoneatthis -

locationisassumedtobea maximum ofapproximately 0.20.,

Thepermeabilityoftheupperpart oftheGarberSandstoneatthis
locationwas.determinedtobeinthe range of0.35footperdayto1.7
feetperday A hydraulicgradient (dh/dl) of76feetpermilewas
determinedfrommonitorwellpotentiometric surface data.Giventhese
parameters,theaveragevelocityofgroundwater beneaththeCimarron
Facility,assuminga permeabilityof0.35 foot perday,iscalculatedto
be:

(0.35ft/day)(-76ft/5280ft)
v = ----------------------- - 0.03foot perday.

0.20 ~

'' Forapermeabilityof1.7feetperday,thegroundwatervelocity is
calculatedtobe:

(1.7ft/day)(-76ft/5280ft)
'

v = -------------------- = 012 footperday.
0.20

'

.
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-- APPENDIXD

SOILCONTAMINATIONASSESSMENT

BOREHOLELOGGING

, .

Theextentofuraniumor thorium contamination insubsurfacesoilsatthe

CimarronFacilitywasassessed by gamma probeloggingofDoreholeslocatedon
a samplinggird.Theareaaround the uranium building,undergroundpipelines

andlagoonswasgriddedusing50foot centers fromwhichboreholeswere

completedatgridintersections.Theboreholes wereloggedbytraversinga

sodiumiodidecrystalscintillationprobe,doped with thalium,downthehole

andnotingthecountrate(cpm)atonefootintervals. Thedatawerethen

comparedtocountingres'ultsfromknownconcentration standards, derivedfrom

identicalgeometries.
.,

Countrateactionlevelscorrespondingtouraniumandthoriumactivity

concentrationswereusedtoidentifyareasrequiringexcavationand/or further

investigationActionlevelswerebasedonOption1or2 concentrationvalues

listedintheBranchTechnicalPosition,asappropriate.Proberesultswere

enteredintoacomputerandanalyzedtoestimatethelocationandvolumeof

materialrequiringremoval
.

Thecountingsystemusedforgammaloggingwascalib.ratedwitha ser.iesof

speciallyprepareddrumscontainingknownuniformconcentrationsofuranium

andthorium.A threeinchdiameteraccesspipewasinstalledineachdrumto

providea'portalfortheNaI(TT)scinti~llationprobepriortoplacementof

-

-D.1-
0703E
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thorium or uraniumcontainingmaterialsintothedrum.Theprobewasplaced

inthe center ofeachdrumandthecountra.teresponserecordedTableD-1

,= showsthe results oftheprobecalibration.Concentrationsofuraniumand

thoriumisotopes Versus theprobereadingincpmareshownThisdataandthe

analyticalresults of samples collect'edduringthedrillingoperationsat

depthwereusedtodetermine countrateactionlevels

Documentationofloggingresults will bemaintainedattheCimarronFacility

forrevi.ewbyNRC,
,

*" *

<
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,

TABLED-1

Calibration DrumIsotopicContent

vs

Scintillation ProbeResponse

Probe
DrumNo U-238 U-235 U-234 Th-Nat RamU-1 4.90 1.06 20.3 3.52 23,670

U-2 12.1 223 51.8 2.54 33,223

U-3 18.3 3.41 62.9 3.17 40,257

U-4 1060 176 3590 147 740,717

Th-0 55 6.5 178 119 387,712
..,.

Th-1 0 65 0,21 071 98 58,756

Th-2 189 0,39 l 90 605 244,310

Th-3 8.0 1.38 8 01 251 752,656

Th-4 19.3 2.3 193 477 1,333,413

Depl.U 517 7.68 60.3 2.,71 98,813

BkgdSoil 155 0.24 0.73 23 19,009

-'
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