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DEPARTMENTOFTHEARMY
HEADQUARTERS,U.S.ARMYJOINTMUNITIONSCOMMAND

1 ROCKISLANDARSENAL , c .

ROCKISLAND,IL612996000 -T
~ ~"" ""#

Mk%NOF: August15, 2006 ~~"""^~
. 7 U-

Safety/Rad Waste Directorate

Administrator
NuclearRegulatory Connaission

NuclearMaterialsLicensing Branch
RegionIII
2443WarrenvilleRoad Ste 210
Lisle, Illinois60532-p352

DearSir

Werequestyou addtheArea-31 Production Wastelandfillat
LakeCityArmy AmmunitionPlantto our SUC-1380 license. The
Area 31 landfillis locatedin the northeast cornerof the Lake
CityArmy AmmunitionPlantreservation (see enclosed map).

Duringa comprehensiveEnvironmental Response, Compensation
and LiabilityAct removalactionin June 2006, fourmedium
caliberdepleteduraniumprojectilebodieswere found in theArea
31 landfill.Webelievetheprojectilebodies are components of
20amDavy Crockettspotterroundsthatwereproduced in the1960s
underAtomicEnergyCommissionlicenseSUB-1195issued to
RemingtonArms who was theLakeCityArmy Ammunition Plant

operatingplantcontractor at thattime. Currently,the Army's

SUC-1380licensecoversareason theLakeCityArmy Ammunition
PlantfiringrangewhereDavy Crockettspotter roundswere fired.
The projectilebodiesrecentlyfoundin the Area 31 landfill
appearto be productionlinerejects.Theprojectilebodieswere

intactand had not been fired(seeenclosedphotograph).
Soilaccumulatedfromthe ComprehensiveEnvironmental

Response,Compensationand LiabilityAct removalactionis
currentlystockpiledin theArea 31 landfill.Thissoilhasbeen
screenedonce forpossibleammunitionexplosiveitems.Weare
developinga planto conductMulti-AgencyRadiationSurveyand
SiteInvestigationManualsurveysof the stockpiledsoilsand the
footprintfordepleteduranium.Wewillprovidethe resultsof
thateffortto you forfreereleaseof the area and removalof
theArea 31 landfillfromtheSUC-1380license.
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The points of contactareMr. GaryBuckropand
Mr. Mike Styvaert, AMSJM-SF, (309)782-2969/0880,E-mail
assimsfeafse.army.mil.

sincerely,

V
Rosa eneE. Graham
Director, Safety/RadWaste

Directorate

Enclosures
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IN REPLYREFERTO:
COMMANDING OFFICER

"

FRANKFORD ARSENAL
ApN: WE1E4x SARFA-E6000 12September1973

SUBJECTRenewal of License No.SUB-459IssuedtoFrankfordArsenal

4

Commander ,

U.S.ArmyMaterielCommand
ATTN:AMCSF-P
5001EisenhowerAve.
Alexandria,VA22504

1.'References:

a. -AtomicEnergyCommissionletter,dated 1May1973. j
b. SMUFA-z6000letter,dated19July1973, subject asabove. .

.

,
c. Telecondated10September1973.betweenMr. T. Grucci, youroffices.

j
andMr.A.Ferruggiaro,FrankfordArsenal '

.:

2. As.requestedbyreference1 c above,additionaldetailed information

requiredify-the~basicletterissubmitted.Paragraphaumbers referenced.

belowrefertoparagraphsof theAECletter.
-

a. . Referenceparagraph1. Themaximumamounto~tdepleteduranium !
.. tobeheldis6,000'kilograme. j

-

b. Referenceparagraph2.
. ... .

(1)Thesourcemateriallicensedated24April1968,issuedto
'

FrankfordArsenal,hadauthorizeddistributionofexplosivedevicescon-
tainingdepleteduraniumto fieldunitsof theArmyformilitarypurposes
inaccordancewiththeproceduresdescribedintheapplicationdated
September19,1961.FielddistributionfromFrankford'Arsenaltrasneverbeen
madeandwillnotbemadeinthefuture.Theonlydistributionmadeistrans-
fertoaninstallationoractivityinpossessionofa validsourcematerial
license.Consequently,theauthorizeduseof depleteduraniumforfield
distributionisnotrequiredandanupdatingof the1961informationisnot

* needed.Theonlyauthorizeduserequiredis forthefabricationandtesting .

ofcomponentsatFrankfordArsenal.
- s
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SARFA-z6000 12September1973
j''j'=

SUBJECT:Renewal ofLicenseNo.SUB-459IssuedtoFrankfordArsenal a
%)

(2)As stated inparagraph 2 b (1)above,depleteduraniumis 1
. j

transferredonly to installations oractivitiesinpossessionofa valid t fj
sourcemateriallicense. AllshipmentsaremadeinaccordancewithTitle fj1
49,CodeofFederalRegulation withtheapplicableradiationandexplosive f!
provisionsincorporated. The devices arehandledas explosivesinaccordance ||
withAMCR 385-100,"USArmy Material CommandSafetyManual"andotherappli- ; fl
cableDepartmentof Defense directives andasradioactivematerialin ?
accordancewi~thTitle10,Code of Federal Regulations,Part20. Whilein ' /
useandstorage,devicesarelabeled inaccordance withtitle10,Codeof E l
FederalRegulations,Part20.203. a

c. Referenceparagraph3. 1
(1)Noradioactivematerialsaredisposed ofatFrankfordArsenal. (

Item13oftheForm-AEC-2submittedon 23April 1973byFrankfordArsenal A

specifiesthatdisposalisacicomplishedby-transfer through theU.S. Army $
RadioactiveMaterialDisposalFacility,Aberdeen Proving Ground,MDin jjj
accordancewithAR755-15.

' ''

(2)Thefiringsof thedevicesareconductedat this installation in @
.indoorranges.Theimpactareaisinclosedwithina locally exhaust venti- j
latedboxequippedwithbothcoarseandabsolutefilters. Following the !
firingofeachround,theareais~vacuumedwitha vacuumcleaner equipped i

.withanabsolutefilterandlabeledforexclusiveusewithdepleted uranium. 1
Theareaismonitoredforresidualcontaminationwitha beta-gamma survey

meterandwithsmeartestsmonthlyanduponcompletionofa uranium firing :
program.Ifcontaminationlevelsabovethosespecifiedintable1 of AMCR !
.38525"Radiation.Protection"arediscovered,decontaminationwouldbe !
accomplishedinaccordancewithAMCR385-25.andTM3-220,"Chemical,biolo- j
gicalandradiologicaldecontamination".Theuraniumdustcollected.inthe E)
vacuumcleanerishandledinaccordancewiththeproceduresgivenin para- E
graph'2c (4)below.

(3)Thecurrentfiringprogramsdonotgenerate"duds"since'the [
"

explosivechargeanddepleteduraniumprojectileareloadedseparately. L
Asa consequence,paragraph7oofPDRLMemo.385-11"GeneralSOPforthe t
experimentallaboratoriesandtestfacilitiesof thehyperdynamicsbranch" !

whichwassubmittedwithFormAEC-2asattachment4-3,does;notapplyto the
firingof'depleteduraniumdevices.Iffuturefiringprogramsdevelopwhich [
wouldgenerateduds,theextractionof thedepleteduraniumwouldbegoverned
byAMCR385-100anda locallydevelopedstandingoperatingprocedureand
guidedbythemunitionsdesigners. ,'

* 2
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SA1iFA-z600(P 12September1973 -..--.

SUBJECT: Renewal ofLicenseNo.SUB-459IssuedtoFrankfordArse.nal

(4) As is specified inparagraph6a (3)of IODProcedure385-75
"StandingOperating Procedure formachiningdepleteduranium",whichwas
submittedwith the FormAEC-2asattachment4-2,depleteduraniumwastesare
packedinmetal drums, covered withoil,storedasradioactivewasteand "

disposedof in accordance withtheprovisionsof paragraph2 c-(1).above. - -

(5)A certificate of destruction ofthedepleteduraniumroundsis
requiredwhenlossesare considered atexpendedin.test -

-

FORTHECOMMANDER:
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LAKECITYARMYAMMUNITIONPLANT
AREA10SANDREMEDIATIONPROJECT

August2011

Licensee: U.S.Army
SiteLocation: Independence, Missouri
LicenseNo: SUC-1380

DocketNo.; 04008767

DecommissioningStatus & Current Issues:AsofJanuary1,2009,theremovalofdepleted
uraniumprojectilecontamination from theLakeCityArmyAmmunitionPlant(LCAAP)Area10
sandpileswascompleted.Region Illconducted NRCconfirmatorysurveysonMarch21and
22,2009withrepresentativesfrom the U.S.Environmental ProtectionAgency(USEPA)andthe
MissouriDepartmentofNaturalResources present. TheNRCsurveydidnotidentifyany
depleteduraniumcontaminationoutside release criteria.TheUSEPAgrantedpermissionto
LCAAPtobackfilltheareatopreventland erosion. DuringtheMarch21inspection,LCAAP
representativesindicatedthatalicenseamendment requestwithanattachedfinalstatussurvey
willbesubmittedtotheNRCforreview.TheArmy notified theNRConJuly5,2011,thatthe
reportforArea10hasbeencompletedandwillsubmit a license amendmentbyAugust2011to
requestthereleaseofArea10forunrestricteduse.

IftheNRCstaffmakesthedeterminationthatthesitemeets release criteria,thelicensee's
licensewillbeamendedapprovingthereleaseoftheArea.Area 10istheonly
decommissioningactivityremainingatLCAAPcoveredbyaNRC decommissioning plan.After
theLCAAPlicensehasbeenamendedtoremovethearea10Sand Piles, anyremainingDU
clean-upwillbedoneundertheauthorityoftheUSEPA(SECY-98-201 and SECY-01-088). The
responsibilityforover-sightofanyremainingresidualDUcontamination at LCAAP hasbeen
deferredtotheUSEPA.TheNRClicensewillremainineffect,butwillnot have anyfurther
responsibilityforclean-upatLCAAPunlesshelpisrequestedfromtheUSEPA. A listingof
documentsrelatingtotheNRCandEPAdeferralactions,andtheArea10clean-up isattached.

EstimatedCompletionDate:CY2011
LastInspection: August22,2010
RegionalContact: MikeLaFranzo,SeniorHealthPhysicist

(630)829-9865

pg.1



Licensee Contact: FrankWhitaker,HealthPhysicist
RockIslandArsenal
USArmyJointMunitionsCommand
Safety/RadWaste- OperationsDivision
AMSJM-SF
(309)782-5062
Cell(309)716-8848

MDNRContact: Margy Barnes
Environmental Engineer
Missouri Department ofNaturalResources
Hazardous WasteProgram,FederalFacilities
573-751-6838

pg.2
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Background andHistory:LakeCityArmyAmmunitionPlant(LCAAP)islocatedonU.S.
Highway 7and78betweenIndependenceand-BlueSprings,Missouri.TheArmybuilttheplant
andoperated itforthepurposeofmanufacturingandtestingsmallcaliberconventional
munitions. Lake CityAAPwasfoundedin1941asaGovernmentowned/contractoroperated
facility.From its inception in1941until1985theplantoperatingcontractorwasRemington
Arms.

RemingtonandLCAAP had asmallscaledepleteduranium(DU)operationduringthe1960's
and1970's.TheArmydesigned theDUroundsas"spotters"forasmallscale,shoulderfired
nucleardeviceknownasthe "Davy Crockett." By1968,theDavyCrockettprogramceasedand
theLCAAPwasleftwithanestimated 44,000spotterroundstodispose.In1971,Remington
proposedproceduresforthedisposal ofapproximately 44,000remainingrounds.Therounds
weredemilitarizedbyshootingthe rounds intoasandfilledcatchbox,identifiedasthe"600-
yardbulletcatcher."Thecatchboxwas filled withsandasanimpactmaterial.Theimpact
materialwasperiodicallyreplacedinthe catch box.RemingtonremovedtheDUcontaminated
sandfromthe600-yardcatchboxandplaced itinanon-siteareaidentifiedas"Area10."

TheLCAAPsitewasincludedintheNRC'sSite Decommissioning ManagementProgramon
March29,1990,becauseofthedepleteduranium (DU) contamination. TheEPApursuanttothe
ComprehensiveEnvironmentalResponse,Compensation, andLiabilityAct(CERCLA)initiated
remediationofthesiteinthe1980s,andtheLCAAPsite was included ontheNationalPriorities
Listin1987.EPAproposedthesiteforremediationunder CERCLA becauseofextensivenon-
radiologicalcontamination.Duringthe1990s,theNRCwas involved withanumberof
decommissioningactivitiesatLCAAP.InSECY08-01,thestaff proposed todeferregulationof
radioactivecontaminationremediationoftheLCAAPtoEPA,except forArea10,Building3A,
andtheareaknownasthe600-yardbulletcatcher.TheNRCretained regulatory oversightof
theseareasbasedonrequestsfromboththeArmyandEPA.inSECY-01-0088, theNRCalso
proposedtodeferredthecleanupofArea10totheEPA.

InaJune13,2001,memorandumfromWilliamD.Travers,itisindicatedthat"The Commission

hasapprovedthestaffrecommendationtodeferremediationoversightofthedepleted uranium
contaminationlocatedinArea10oftheLakeCityArmyAmmunitionPlant(LCAAP) to the

EnvironmentalProtectionAgency(EPA).TheCommissionalsohasapprovedthestaff.
recommendationtoremovetheLCAAPfromtheSiteDecommissioningManagementPlan

(SDMP)onceremediationeffortshavebeencompletedforBuilding3Aandthe600-yardBullet
Catcher,withtheunderstandingthattheLCAAPlicensewillnotbeconsideredfortermination
untilArea10remediationhasalsobeencompleted,whichmaynottakeplaceuntil2008.Upon
finalcoordinationwiththepartiesinvolvedregardingsuchdeferral,thestaffshouldprovide
writtennotificationtoeachpartydocumentingtheagreedupontermsandconditions.TheNRC
shouldretainresponsibilitytoreviewtheEPA'sdeterminationthatArea10remediationhas
beencompletedtoensurethattheremediationcomplieswiththeSDMPcleanuplimits."

OnAugust8,2001,theNRCamendedtheArmy'slicensechangingtheArea10cleanup
scheduletoDecember31,2008,andtieddownreferencetoCamper'sAugust3,2001,letter
totheEPA,MDNRandArmy.TheCampermemoindicatedthefollowing"Basedonareviewof
thisagreement,wehavedeterminedthatthisapproachisequivalenttothedeferralprocess
describedinNRC'sStaffRequirementsMemorandum,datedJune13,2001,and,therefore,

pg.3



acceptable toNRC.PleasenotethatNRCreservestherighttoreviewanydocumentationupon
whicheither EPA, MDNRorthelicenseebasetheirfindingthatArea10satisfiesNRCcleanup
criteria.Also, NRC reservestherighttoperformaconfirmatorysurveyofthisarea."

pg.4
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August5,2004

MEMORANDUM TO: MarkSatorius,Director
Division ofNuclearMaterialsSafety
Region IV

FROM: Scott C.Flanders, DeputyDirector/RA/
Environmental andPerformance

Assessment Directoate
Divisionof Waste Management

andEnvironmental Protection
OfficeofNuclear Matelial Safety
andSafeguards

SUBJECT: TECHNICALREVIEW OF CODE OFFEDERALREGULATIONS(10
CFR)PART20.2002REQUEST BYU.S.DEPARTMENTOFTHEAiR
FORCE

OnJune30,2004)youreqtiestedthattheOfficeofNuclear Material SafetyandSafeguards :

reviewtheU.S.Department'ofAirForce'sJune23,.2004,Code ofFederal Regulations
(10CFR)Part20.2002request.Mystaffhasreviewedthe$0CFR Part 20.2002requestand
findsitacceptable.

Thelicensee'sanalysisconservativelyassumedtheinventoryofdepleted uranium ineachof
thefourtankswasthemaximumnumberofpenetrators(i.e.,fortyrounds) that potentially hit
thetanks.Thelicenseeanalyzedthedosetoatransportdriver,loader,burial worker, andlong-
termimpactstoaresidence.Whilethelicenseedidnotanalyzethegroundwater impacts from
thedisposal,staffreviewedpreviousanalysesinsupportofNUREG-1640thatshowed thatthe
groundwaterpathwayisnotacontrollingfactorfordepleteduranium.Eachoftheconservative
analysesresultindoseestimatesoflessthan0.01mSv(1mrem)totaldose.

ifyouhaveanyquestions,pleasecontactChristepherMcKenneyofmystaffat301415-6663.

Docket:030-28641

Attachment:Asstated
'
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August5,2004

MEMORANDUM TO:MarkSatorius,Director
DivisionofNuclearMaterialsSafety
RegionIV

FROM: ScottC.Flanders,DeputyDirector/RA/
Environmental andPerformance

Assessment Directorate
Division ofWasteManagement

and Environmental Protection
Office of Nuclear MaterialSafety
andSafeguards

SUBJECT: TECHNICALREVIEW OFCODEOFFEDERALREGULATIONS(10
CFR)PART20.2002 REQUEST BYU.S.DEPARTMENTOFTHEAIR
FORCE

OnJune30,2004,yourequestedthattheOfficeof Nuclear MaterialSafetyandSafeguards
reviewtheU.S.DepartmentofAirForce'sJune23,2004, Code ofFedera/Regulations
(10CFR)Part20.2002request.Mystaffhasreviewed the 10CFRPart20.2002requestand
findsitsooeptable.

Thelicensee'sanalysisconservativelya'ssumedtheinvento'ryof depleted uraniumineachof
thefourtankswasthemaximumnumberofpenetrators(i.e'.,forty iounds)thatpotentiallyhit
thetanks.Thelicenseeanalyzedthedosetoatransportdriver,loader, burial worker,andlong-
termimpactstoaresidence.Whilethelicenseedidnotanalyzethegroundwater impactsfrom
thedisposal,staffreviewedpreviousanalysesinsupportofNUREG-1640 that showed thatthe
groundwaterpathwayisnotacontrollingfactorfordepleteduranium.Eachof the conservative
analysesresultindoseestimatesoflessthan0.01mSv(1mrem)totaldose.

Ifyouhaveanyquestions,pleasecontactChristepherMcKenneyofmystaffat301-415-6663.

Docket:030-28641

Attachment:Asstated
DiSTRIBlJTION:
Public
EPABR/F
DWMR/F
ADAMSAccessionNos.:
Incoming:ML041820450
Response:ML042120512
Packae:ML042120520 *SeePreviousConcurrence

OFFICENMSS/DWMEPNMSS/DWMEPNMSS/DWMEP

NAME CMcKenne* MThagard* SFlanders

DATE 8/2/04 8/2/04 08/05/04
OFFICIALRECORDCOPY
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TECHNICALREVIEWOFU.SDEPARTMENTOFAIRFORCE
10CFRPART20.2002DISPOSALREQUESTFORTANKS

CONTAINING DEPLETEDURANIUMPENETRATORS

BACKGROUND

TheU.S.Department of AirForcesubmittedarequesttodisposeoffourM47tanksfromthe98th
RangeWingatNellisAir Force BaseNevadatoUSEcology'sHazardousWasteTreatmentand
DisposalFacilityinIdaho, under 10CFR20.2002.Thesefourtankshavebeenusedastarget
practiceforA-10aircraftandhave beencontaminated bydepleteduraniumfromthe30mmrounds,
eachcontaining300gramsofdepleted uranium, firedbytheaircraft.Basedonrecords,eachtank
haslessthanfortyoftheserounds within it.Becauseofthekineticenergyreleasedwhenavehicle
ishitbyadepleteduraniumround,some ofthedepleteduraniumfromtheroundwillbondwiththe
metalsurroundingtheentrypointandthe interior ofthechamber.

TECHNICALEVALUATION

Fortheanalysis,thelicenseeconservativelyassumed thateachofthefourtankscontainedforty
rounds.Thelicenseeanalyzedthedosetoatransport driver, loader,burialworker,andlongterm
impactstoaresidence.Whilethelicenseedidnotanalyze thegroundwater impactsfromthe
disposal,staffreviewedpreviousanalysesinsupportof NUREG1640 thatshowedthatthe
groundwaterpathwayisnotacontrollingfactorfordepleted uranium. Eachoftheconservative
analysesresultindoseestimatesoflessthan0.01mSv(1mrem)totaldose.

.

Forthetruckdriverscenario,thelicenseeusedempiricaldoserate information fromadepleted
uraniumprojectile.Theyignoredanybenefitsofshieldingduetothe cab ortankarmorand
calculatedthedoseratetoatruckdriverassumingthattwentyroundswere within 3meters(~10
feet)ofthedriverofthetruck.Theyassumedthatthesamedrivertransported allfourtankson
separate16-hourtrips.Thetotaldosecalculatedforthisveryconservativeestimate was0.0024
mSv(0.24mrem).
Forloading,unloading,andburyingthetanks,asimilaranalysiswascalculated,however, the
exposuretimewas2hourspertank.Theonlyrelevantexposurepathwayisexternalas there is
noremovablecontaminationontheexteriorofthetanksandtheywillbesealedbeforeshipping.
Whilenoremovablecontaminationisassumed,thescenarioremainsconservativebecauseofthe

assumptionthattwentyroundsareneartheexposedperson.Thisscenarioresultedina
conservativedoseestimateof0.0006mSv(0060mrem).
Thethirdscenarioanalyzedbythelicenseewasthelong-termimpactsfromthetanks.The
licenseeconsentativelyassumedthatthemassofdepleteduraniuminthetankwouldmixinstantly
withavolumeofsoilequivalenttothedisplacementvolumeofthetank.Theanalysisdidnot
assumeanycoverwaspresentandassumedthatahousewasbuiltoverthedisposalarea.The
pathwaysofexposurewereexternal,inhalation,andradon.Extemalexposureisthedominant
pathway.Theresultofthisveryconservativeandunlikelyscenariowasapeakannualdoseof
0.009mSv(0.9mrem).

Attachment
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CONCLUSIONS

Thestaffrecommends thattheU.S.DepartmentofAirForcerequesttodisposeoffourM-47
tanksfromthe 98th Range WingatNellisAirForceBaseNevadatoUSEcology'sHazardous
WasteTreatment and Disposal Facilityinidaho,under10CFR20.2002,beapproved.' Forthe
analysis,thelicensee conservatively assumedthateachofthefourtankscontainedforty
depleteduraniumrounds. Thelicenseeanalyzedthedosetothetransportdriver,loader,burial
worker,andlong-termimpacts toaresidence. Whilethelicenseedidnotanalyzethe
groundwa'terimpactsfromthe disposal, staffreviewedpreviousanalysesinsupportofNUREG-
1640thatshowedthatthegroundwater pathwayisnotacontrollingfactorfordepleteduranium.
Eachoftheconservativeanalyses result indoseestimatesoflessthan0.01mSv(1mrem)total
dose.

.
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NRC FORM 374 PAGE 1 OF 4 PAGES
U.s.NUCLEARREGULATORYCOMMISSION AmendmentNo.45

MATERIALSLICENSE
Pursuanttothe Atomic EnergyActof1954,asamended,theEnergyReorganizationActof1974(PublicLaw93-438),andTitle10,Code ;
ofFederalRegulations, Chapter I,Parts30,31,32,33,34,35,36,39,40,and70,andinrelianceonstatementsandrepresentations
heretoforemadeby the licensee, alicenseisherebyissuedauthorizingthelicenseetoreceive,acquire,possess,andtransferbyproduct,
source,andspecialnuclear material designatedbelow;tousesuchmaterialforthepurpose(s)andattheplace(s)designatedbelow;to
deliverortransfersuchmaterial topersonsauthorizedtoreceiveitinaccordancewiththeregulationsoftheapplicablePart(s).Thislicense
shallbedeemedtocontain the conditions specifiedinSection183oftheAtomicEnergyActof1954,asamended,andissubjecttoall
applicales,regulations,and orders oftheNuclearRegulatoryCommissionnoworhereafterineffectandtonyconditionsspecified
"""

Licensee inaccordancewithletterdat
August15,2006,

1, DepartmentoftheArmy 3.LicensenumberSUC-1380isamendedin
itsentiretytoreadasfollows:

2.HQUSArmyJointMunitionsCommand 4.ExpirationdateMay31,2014
ATTN:AMSJM-SF a R $.ojpctNo.04008767,SUB-1195
1RockislandArsenal 6 A /
Rockisland,IL61299-6000U Reference id.p

6.Byproduct,source,and/orspecial@ 7.Chemicaland/orphysical form 81
^

ximumamountthatlicenseemay
nuclearmaterial sessatanyonetimeunderthis

licahse'9 n ..

A. DepleteduraniumU A ŜobMetahiMoy,

' A.'42,000,000 Kilograms
c, a 2 m

B. Depleteduranium 152. Mgp oy B. 4,000Kilograms
w * W ' A W

9. AuthorizedUse: g
A. Tobeusedforrecei'storatr,

,
dtjiridescontaip)gdepleted uranium

componentsandfordigitassembFyofdepl
. Lummonitionsas4escribedin application dated

March4,2004. /
,

'' W! ' ? O
v + " s

-
10.A. LicensedmateriallistedinSubitem7.A.maybestoredinbulkquantitiesattheSenecaArmyDepot,

Romulus,NewYork;HawthorneArmyAmmunitionPlant,Hawthome,Nevada;theLetterkennyArmy
Depot,Chambersburg,Pennsylvania;CraneArmyActivity,Crane,indiana;BluegrassArmyDepot,
Richmond,Kentucky;AnnistonArmyDepot,Anniston,Alabama;TooeleArmyDepot,Tooele,Utah;
McAlesterArmyAmmunitionPlant,McAlester,Oklahoma;andRedRiverArmyDepot,Texarkana,
Texas.Licensedmaterialfordeploymentmaybestoredatnon-bulklocationsatU.S.Armybases
anywhereintheUnitedStates.

B. LicensedmateriallistedinSubitem7.B.maybestoredattheLakeCityArmyAmmunitionplant,
(LCAAP)independence,Missouri,incidenttodecommissioningoffacilities.

1. ThelicenseeisauthorizedtoremediateArea10ofLCAAPinaccordancewiththelicensee's
"LakeCityArmyAmmunitionPlantArea10(Sandpile)RadioactiveContaminatedSoil
DecommissioningPlan,"Revision5.1,datedApril22,1998.Thelicenseeshallusethe
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NRC FORM 374A U.S.NuCLEARREGULATORYCOMMISsiON PAGE 2 of 4 PAGES

subjectucenseNumber
SUC-1380

MATERIALS LICENSE DocketorReferenceNumber I

SUPPLEMENTARY SHEET 040-08767,SUB-1195

AmendmentNo.45

unrestricteduse criteria listedin"GuidanceforDecontaminationofFacilitiesandEquipment
PriortoReleasefor Unrestricted UseorTerminationofLicenseforByproduct,Source,or
SpecialNuclearMaterial" forsurfacesofbuildingsandequipment,andtheBranchTechnical
Position,"DisposalorOnsite Storage ofThoriumorUraniumWastesfromPastOperations,"for
soils.

Specificvaluesaregivenbelow-

cl R E GSoils:Depleteduranittm3.Bq/gm (35 pCi/gmtdtairanium.
o A

EquipmentahdSurfaces:
5,000dpthalpha/100cm2;averagecontamination levdhover1m2orsmallerarea
5,000Sipmbeta-gamma/100cm2;average contamination levelover1m2orsmailer
area, ,,15,08dpmalpha/10'O2;magimumovek15cm2 3
15,d00dpmbetaga 104'cmaimaximorr(over100ctly
1,006dpmalpha/109'; le 3 T f ggg ..1,009dpmbeta

, S
Exposurerat

'Q 'L j if>''~.p; -
f) 7 a

Soils+2.6nC 0u
.

'

erage'.gbovebackgroufalat 1 meter

Equipmidhtand
, nps''.' (5 r)abovibbackground at1meter.

g 6 3 i.MA x
ii. Oncethesmallsandipilesareremovedfth#licensedshallple)forma100-percent surface scan,

collectfoursamplespferdo-meterby10-1netergrid,andphrformanexposurerate

measurementonemeterab thgrods rfa Forthelargesandpilethelicense shall
performa100-percentscan t I .iti beingconveyedtothelargestorage sacks.
Further,thelicenseewillcollectonesampleper3 cubicmeters(105-cubicfeet).Thisis

approximatelyfoursamplespera10-meterby10-metergrid.Oncethelargesandpilehas I
beenremoved,thelicenseeshallperforma100-percentsurfacescan,collectfoursamplesper

each10-meterby10metergrid,andperformanexposureratemeasurementonemeterabove
thegroundsurface.

.

iii.Downwindareaairsamplingshallbeperformedwhenworkactivitieswouldcausethepotential
ofproducingairborneradioactivity,suchasearthmoving.

iv.Theprocedureforlicensee-initiatedandapprovedchangesasdescribedinRevision5.1tothe
LCAAPArea10(Sandpile)RadioactiveContaminatedSoilDecommissioningPlan,datedApril
22,1998,maybeusedprovidedthat:

a. ReviewofallproposedchangestotheArea10DecommissioningPlanbythelicensee's
ProjectManager(M.Styvaert)orhisdesigneeisinaccordancewithAdministrative
ProcedureAROPNo.102,"RevisionstotheOperationalProcedures";
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b. Thelicensee submits toNRC,forapproval,anychangesthatwouldresultinan
unreviewed safety question,achangeinalicensecondition,orchangesthatwouldhave
asignificant adverse effectonthequalityofthework,theremediationobjectives,or
healthandsafety;

c. Thelicenseedocuments thechangesmade.

v. Thelicenseeshallusetheunrestricted secriterialistedin"GuidelinesforDecontaminationof
FacilitiesandEquipmentPrirpit4Ie if|IrGirp9tricted UseorTerminationofLicensefor
Byproduct,SourceorSpgS:Nuclear Material" foYsairfaes ofbuildingsandequipment.

O A
C. Licensedmateriallisted'InSubitem7.B.maybe stored atthet,CAAPIndependence,Missouri,

incidenttoremediati5hofdepleteduraniumprojectile bodies. Thelicenseeisauthorizedto
remediatetheArea-)1ProductionWastelandfillat LCAAP asdescribedinletterdatedAugust
15,2006.Surveygdremediationgctivitiesshallbe as dogscribed Mthe"FinalArea31Final
StatusSurveyWorkPian,Addenduto:FFuitRem9val.-'ction Memorandum andWorkPlan
HousekeepingR4ovalAction,.Cit'Arittyion Plant,%dependence, Missouri,

E P EOctober2006."
'

-

s 3 sW +
7 s ,,

.
,

11 A. Licensedmaterialettallbeusedy,of thejsupe04sionof,.Rosaceile A.Graham, KellyCrooks,
orGaryW.Buckrop.3nf@at ' AjHj@ W 7+9- ; a jj;j. n .

,

B. TheRadiationSafetyicerfi:ir,thip[cenuji ly G

C. TheAlternativeRadiation#SpfetyOfficerfor'nseisGa . uckrop.
vp

12.Thislicensedoesnotauthorizethefirif m icnting licensedmaterial.

13.Thelicenseshallnotstoremorethan10,000,000kilogramsoflicensedmaterialateachbulklocation and
notmorethan50,000kilogramsateachnon-bulkstoragelocation.

14.Thelicenseeisauthorizedtotransportlicensedmaterialinaccordancewiththeprovisionsof10CFRPart
71,"PackagingandTransportationofRadioactiveMaterial."
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15.Exceptasspecificallyprovided otherwise inthislicese,thelicenseeshallconductitsprogramin
accordancewiththestatements, representations, a procedurescontainedinthedocuments,including
anyenclosures,listedbelow.The U.S. NuclearReglatoryCommission'sregulationsshallgovernunless
thestatements,representations,and procedures in

,
elicensee'sapplicationandcorrespondenceare

morerestrictivethantheregulations.

A. ApplicationdatedMarch4,2004;and

g g R .Ea
B. LettersdatedAugust8,2001(wifrenclosures),March 2f0(applicationcoverletterwith

enclosures)July18,2006,August15,2006,September 21,Of6(withattachments),October26,
2006withattached"Are)31FinalStatusSurvey Work Plan")Q
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Date By
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GeorgeM.McCann
Deco~mmissioningBranch
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NRC FORM 313 U.S,NUCLEARREGULATORYCOMMISSIONAPPROVEDBYOMB:NO.31504120 EXPIRES:10/31/2008
&2008) Estimatedburdenperresponsetocomplywiththismandatorycollectionrequest:4.4
10CFR 30, 3233, hours,Submittaloftheapplicationisnecessarytodeterminethattheapplicantis
343536 39,^end40 alifiedandthatade ateraceduresexisttorotectthepublichealthandsafety.

'
.
' ' ndcomments a n b enestimatetothRecordsandFOIA/PrivacyServices

Branch 5 FS , U. . NuclearRegulatorCommission,Washington,DC
2055501.,orb nternete-malltoinfocoll , andtotheDeskOfficer,
OfficeofInformaonandRegulatoryAffairs,N B-1202,(31500120),officeof

APPLICATION FORMATERIALSLICENSEManagementandBudget,Washingfon,DC20503.Ifameansusedtoimposean
informationcollectiondoesnotdisplayacurrentlyvalidOMBcontrolnumber,theNRC
maynotconductorsponsor,andapersonisnotrequiredtorespondto,the
informationcollection.

INSTRUCTIONS:SEETHE APPROPRIATE LICENSEAPPLICATIONGUIDEFORDETAILEDINSTRUCTIONSFORCOMPLETINGAPPLICATION.
' SENDTWOCOPIESOFTHE ENTlRE COMPLETED APPLICATIONTOTHENRCOFFICESPECIFIEDBELOW.

APPLICATIONFORDISTRIBUTIONOFEXEMPT PRODUCTS FILEAPPLICATIONSWITH: IFYOUARELOCATEDIN:

D1VISIONOFINDUSTRIALANDMEDICALNUCLEAR SAFETY iLLINOIS,INDIANA,iOWA,MICHIGAN,MINNESOTA,MISSOURI,OHIO,ORWISCONSIN,SEle
OFFICEOFNUCLEARMATERIALSSAFETYAND SAFEGUARDS APPLICATIONSTO:
U.S.NUCLEARREGULATORYCOMMISSION
WASHINGTON,DC205550001 MATERIALSUCENSINGSRANCH

U.S.NUCLEARREGULATORYCOMMISSION,REGION111
ALLOTHERPERSONSFILEAPPLICATIONSASFOLLOWS: @g@R@g)3'52AD,SUITM

IFYOUAREI'OCATEDIN:

ALABAMA,CONNECTICUT,DELAWARE,DISTRICTOFCOLUMBIA,FLORIDA, GEORGlA, ALASKA,ARI20NA,ARKANSAS,CALIFORNIA,COLORADO,HAWAII,IDAHO,KANSAS,
KENTUCKY,MAINE,MARYLAND,MASSACHUSETTS,NEWHAMPSHIRE,NEW JERSEY, LOUISIANA,MISSISS.IPPI,MONTANA,NEBRASKA,NEVADA,NEWMEXICO,NORTH
NEWYORK,NORTHCAROLINA,PENNSYLVANIA,PUERTORICO,RHODEISLAND, SOUTH DAKOTA,OKLAHOMA,OREGON,PACIFICTRUSTTERRITORIES,SOUTHDAKOTA,TEXAS,
CAROLINA,TENNESSEE,VERMONT,VIRGINIA,VIRGINISLANDS,ORWESTVIRGINIA, UTAH,WASHINGTON,ORWYOMING,SENDAPPLICATIONSTO: '

SENDAPPLICATIONSTO:

LICENSINGASSISTANCETEAM NUCLEAR MATERIALSLICENSINGBRANCH
DIVISIONOFNUCLEARMATERIALSSAFETY U.S.NUCLEARREGULATORYCOMMISSION,REGIONtV
U.S.NUCLEARREGULATORYCOMMISSION,REGI,ONI I 612 E.LAMARBOULEVARD,SUITE400
475ALLENDALEROAD

^

I 'ARUNGTON, TX760114125
KINGOFPRUSSIA,PA19405-1415 ,

PERSONSLOCATEDINAGREEMENTSTATESSENDAPPLICATIONSTOTHEU.S.NUCLEARREGULATORY COMMISSION ONLYIFTHEYWISHTOPOSSESSANDUSELICENSED
MATERIALINSTATESSUBJECTTOU.S.NUCLEARREGULATORYCOMMISSIONJURISDICTIONS.

1.THISISANAPPUCATIONFOR(Chackappropriateitem) 2.NAMEANDMAILING ADDRESS OFAPPUCANT(include21Pcode)
A. NEWUCENSE USArmyInstallation Command

B. AMENDMENTTOLICENSENUMBER 2511JeffersonDavis Highway

' C. RENEWALOFUCFNSiiNUMBER

3.ADDRESSWHERELICENSEDMATERIALWILLBEUSEDORPOSSESSED 4.NAMEOFPERSONTOBECONTACTEDABOUT THISAPPLICATION

USDepartmentofArmyInstallations MarioOwens

TELEPHONENUMBER

7o3- g/ f04
SUBMITiTEMS5THROUGH11ON$-1/2X11"̂ PAPER.THETYPEANDSCOPEOFINFORMATIONTOBEPROVIDED18DESCRIBEDINTHELICENSEAPPUCATIONGUIDE.

5.RADIOACTIVEMATERIAL
a.Elementandmassnumber;b.chernicaland/orphysicalform;andc.maiximumemount 6.PURPOSE(S)FORWHICHLICENSEDMATERIALWILLBEUSED.
whichwillbepossessedatanyonetime. '

7. VIUAL(SRESPONSIBLEFORRADIATIONSAFETYPROGRAMANDTi'iEIR8.,TRAtNINGFORINDIVIDUALSWORKINGINORFREQUENTINGRESTRICTEDAREAS.

9.FAClLITIESANDEQUlPMENT. 10,RADIATIONSAFETYPROGRAM.

12,UCENSEFEES(SeeYoCFR170andSection170.31)11.WASTEMANAGEMENT.
FEECATEGORY2B jggtuoi,Tsos750.00

13.CERTIFICATION.(Mustbe'completedbyeppitcent)THEAPPUCANTUNDERSTANDSTHATALLSTATEMENTSANDREPRESENTATIONSMADEINTHISAPPUCATIONAREBINDING
UPONTHEAPPUCANT. '

THEAPPLICANTANDANYOFFICIALEXECUTINGTHISCERTIFICATIONONBEHALFOFTHEAPPUCANT,NAMEDINITEM^2,CERTIFYTHATTHISAPPUCATIONISPREPAREDIN
CONFORMITYWITHTiTLE10,,CODEOFFEDERALREGULATIONS,PARTS30,32.33,34,35,38,39,AND40,ANDTHATALLINFORMATIONCONTANEDHEREtNISTRUEAND
CORRECTTOTHEBESTOFTHEIRKNOWLEDGEANDBEUEF.
WARNING:18U.S.C.SECTION1001ACTOFJUNE25,194862STAT.749MAKESiTACRIMINALOFF ' TOMAKEAWILLFULLYFALSETATEMENTORREPRESENTATIONTO
ANYDEPARTMENTORAGENCYOFTHEUNITEDSTATESASTOANYMATTERWITHINITSJURISDI I

; - -- . - - - - - - - ---- - ----. - - - --

RobertWilson,LieutenantGeneral,Commander ' V0"620
FORNRCUSONL .

TYPE,0FFEE FEELOG FEECATEGORYAMOUNTRECElVEDCHECKNUMBERCOMMENTS

i s I
APPROVEDBY OATE' f

NRCFORM313(4-200B) PRINTEDONRECYCLEDPAPER

. .



DEPARTMENTOFTHEARMY
USARMYINSTALLATIONMANAGEMENTCOMMAND

600ARMYPENTAGON
WASHINGTON,DC203100600

REPLY TO

ATTENTION OF

DIMCG

'MEMORANDUMFOR USNuclear RegulatoryCornmission(Dr.TomMcLd3fjhlin),
11545RockvillePike, Rockvill'e, MD20852

SUBJECT:StatementofIntent - Depleted Uranium.Possession

1.Referenceelectronicmail,25Mar 08,sub.ject: NuclearRegulatoryCommission
License(Encl1).
2.Inaccordancewiththeabovereference and asCommander oftheU.S.Army
InstallationManagementCommand,Iexercise the authority torequestfundingfor

^

decommissioningofoperationswithinmycommand.

3,Thefundingrequirementa.ssociatedwithdecommissioning ofeachactivityis
estimatedat$1.9M(seeencl2).Thisestimateincludes the.soft-target areas.aswellas
a25percentcontingencyfactor.Subjecttoavailability,we expect fundingbemade
availabletop~reventdelayofrequireddecommissioningactions.

4.Ple'asecontactourSafetyChief,Mr.MarioA.Owens.,withany questions or
concemsatMarig.Owens@us.army.milorbyphoneat(703)681-5200. Thank youfor
yoursupport.

2Encis ROB iLSON
as LieutenantGeneral,USA

Commanding

:



.

,

Item 1,NewLicense.

W1ule theU.S.ArmyhasnotdeterminedthattheAtomicEnergyAct(Act)requiresalicensein
thissituation, weareprovidingthisapplicationtopromotecooperationbetweenouragenciesand
totheextent required bytheAct.

Item2.Name and Mailing AddressofApplicant

USArmyInstallation Command

2511JeffersonDavisHighway

Arlington,VA 22202

Item3 AddressWhereLicensed Material WillBeUsedorPossessed

Thislicensewillauthorizethepossession ofresidualquantitiesofdepleteduraniumsystemat
USDepartmentofArmyInstallations.

Theinitialdiscoveryofdepleteduraniumfrom theM101spottingroundwasatlocationswithin
HawaiiandatFortHood,TX.Nonetheless,presence ofdepleteduraniummaybedeterminedto
existatadditionalinstallations.Installationsidentified aspotentialsourcesfordepleteduranium
contaminationwillbesubjectedtoadditionalinvestigations toconsistofhistoricalsite
assessmentsandradiologicalsurveys/evaluationsasnecessary toconfinntheexistenceof
depleteduraniumatagivenfacility.Additionalinstallations where theM101spottingroundhas
beenfoundinclude:FortBenning,GA;FortCampbell,KY; Fort Carson, CO;FortHood,TX;
FortKnox,KY;FortLewis,WA;FortRiley,KS;SchofieldBarracks, HI;andPohakuloa
TrainingArea,HI.Installationscurrentlysubjecttofurtherinvestigation include: Aberdeen
ProvingGround,MD;FortDix,NJ;andMakuaMilitaryReservation, HI. TheNRCwillbe
notifieduponconfirmationthatdepleteduraniumispresentatagiveninstallation andthat
installationwillthenbeincorporatedintothispermit.
A commoncharacteristicofthesiteswheretheM101spottingroundfragments are located is
thattheyarewellwithintheinstallationboundaryandarelocatedinanimpactarea where access
isstrictlycontrolled.Theseimpactareascontainanumberofotherhazarissuchasunexploded

ordinancewhichrequirerestrictedaccessandadditionaltrainingpriortoentry.Thislimits the
potentialforinadvertentexposureandensuresmembersofthegeneralpublic,toincludeArmy

civiliansandsoldiers,arenotdirectlyexposedtothematerial.

Item4.NameOfPersonToBeContactedAboutThisApplication
MarioOwens

703-602-1342

Item5,RadioactiveMateriah

a.ElementandMassNumber:Depleteduranium(238p235qg 234U);maSSnumber(92)
M101spottingroundA totalof75,318roundswereoriginallyproduced."Ea.chdepleted
uraniumprojectilebodyweighed3,180t25grains"(USACE2007).Thisequatestoabout206
gor0.45lb.Givenacompositionof92percentdepleteduraniumand8percentmolybdenum,
2926grainsor190gofdepleteduraniumwascontainedwithineachround.

.



b. Chemical and/orphysicalform:Any
c.Maximum amountthatwillbepossessed:8000Kg(17,637lbs)ofdepleteduranium.
TheM101 spotting roundwasmanufacturedanddistributedunderNRCLicenseSUB459."In
the1970's, approximately 44,000DUroundsweredemilitarizedundertheRemingtonArms
licensebyfiring intothe600-YardBulletCatcher."(Cabrera2006)Inaddition,about2000
roundswerefired atLCAAP inthe1960'sforlottesting.Assuch,atotalofabout46,000
roundscanbeaccounted foroutofatotalproductionof75,318leavingabout29,300roundsfor
distributiontoArmy organizations. Detailswithregardtothespecificnumberofroundsissued
toagiveninstallation,previously recoveredfromrangesordisposedofasradioactivewasteis
notcurrentlyknown.Given 29,318 roundseachcontainmg206gramsofalloyequatestoan
actualmaximumpossessionquantity ofabout6040Kgofalloycontainingabout5560Kgof
depleteduranium.

Item6.PurposeforWhichLicensed Material willbeUsed:

ThisU.S.NuclearRegulatoryCommission (NRC) licenseapplicationisforauthorizationto
possessandmanagedepleteduraniumpresent at USArmyinstallationsasaresultofprevious
useofdepleteduranium.Specificfunctionstobe performed underthelicensewillbelimitedto
radiologicalsurveysasnecessarytofullycharacterize thenatureandextentofcontamination
and,whenappropriate,toobtaininformationnecessary to support development of
decommissioningplans.Depleteduraniumpossessedpursuant tothislicensemayalsobe
subjectedtodisposalbytransfertoaproperlypermitted/licensed disposal facility.

Item7.Individual(s)ResponsibleforRadiationSafetyProgram andTheirTraining
Experience:

ExecutivemanagementandtheRadiationSafetyStaffOfficer(RSSO)will work asateamto
overseetheRadiationSafetyProgramforthisNRClicense.TheArmyRadiation SafetyOfficer
(ARSO)directstheArmyRadiationSafetyProgramonbehalfoftheDirectorof Army Safety

(DASAF)forallradiationsourcesusedorpossessedbytheArmy,toincludethose authorized

underthislicense,andfulfillsthefunctionsspecifiedinparagraph1-4m,Department of the

ArmyPamphlet385-24.InthiscapacitytheARSOpromotesgoodradiationsafetypractices

throughouttheArmy,providesradiationsafetyconsultationandresolvesradiationsafetyissues.

TheARSOisaseniorprofessionalhealthphysicistwithextensiveeducation,trainingand
experienceinhealthphysicstoincluderadiationprotectionaspectsinvolvingdepleteduranium.

Pursuanttoparagraph1-4i,DepartmentoftheArmyPamphlet(DAPam)385-24,(Attachment
1)CommanderswillensurecommandcompliancewithconditionsofthisNRClicense.This
willbeaccomplishedinpartbydesignating,inwriting,atrainedHealthPhysicist/RSSOwho
willberesponsibleforday-to-dayoperationoftheradiationsafetyprogramTheRSSOwill
have,asaminimum,acollegedegreeatthebachelorlevelinaphysicalorbiologicalscience,
mathematicsorengineeringandtrainingandexperiencecommensuratewiththescopeofthe
licensetoincludespecifictraininginvolvingdepleteduranium.ConsistentwithNUREG-1556,
trainingwillbefrom"aformalcoursedesignedforRSOspresentedbyanacademicinstitution,
commercialradiationsafetyconsultingcompany,oraprofessionalorganizationofradiation
protectionexperts"<Trainingwillincludethefollowingsubjects:

e RadiationProtectionPrinciples
* CharacteristicsofIonizingRadiation



.

e UnitsofRadiationDoseandQuantities
a Radiation DetectionInstrumentation
a Biological HazardsofExposuretoRadiation
a NRC Regulatory RequirementsandStandards
e Hands-on useofradioactivematerials.

Inadditionto the RSSO, eachGarrisonCommanderwilldesignate,"inwriting,atrained
GarrisonRSO" in accordance withparagraph1-41,DAPam385-24.TheGarrisonRSO
"establishesanddirects thegarrisonRadiationSafetyProgram(toincludeawrittenRadiation
SafetyProgramdocument)" andperformsthefunctionsdetailedinparagraphs1-4p,q,andr,DA
Pamphlet385-24,asapplicable. Further,eachRSO"designeeistrained(andperiodically. .

retrained,asnecessary)toa level commensurate withtheRadiationSafetyProgramscopeand
responsibilities.(seechap7)." (paragraph 1-4k(2)(a),DAPam385-24)."Acceptablecourses
forunitandgarrisonradiationsafety officers areofferedbytheU.S.ArmyChemicalSchool,
MEDCOM,NGB,andArmyMaterie1 Command licensees."(paragraph7-2,DAPam385-24).
TheARSOisresponsibleforidentifying qualifying coursesforArmyRSOsandmayapprove
alternatetrainingiftheymeetequivalent standards oftheabovelistedcourses.

,



Resume forPrimaryRSO.

Gregory R.Komp,CHP,SeniorHealthPhysicist
U.S.Army Safety Office
Officeof the Chief ofStaffUnitedStatesArmy
Commercial (703) 601-2405

1.Education:

a.M.S.inHealthPhysics (1992), GeorgiaInstituteofTechnology,Atlanta,Georgia.

b.B.S.inChemistry(1978),.Gonzaga University,Spokane,Washington.

2.RelevantProfessionalExperience:

a.January2005toPresent.ArmyRadiation SafetyOfficer.ResponsiblefortheRadiation
SafetyProgramfortheUnitedStatesArmy.Develops andimplementspoliciestoensurethesafe
useofradioactivematerialswithintheUSArmy and ensure Armyandsubordinatep^rograms
complywithapplicablelocal,stateandfederalregulations.

b.January1991toJanuary2005- U.S.ArmyTest,Measurement, andDiagnosticEquipment
Activity(USATA)- ServesastheSeniorHealthPhysicistfor USATA. Responsible for
establishingandmaintainingtheUSATAHealthPhysicsServices Program andensuringall
subordinateprogramsareincompliancewithapplicablelocal,state, and federal regulations.
ResponsiblefororganizingandmanagingallfeaturesoftheUSATASecondary

Reference/Transfer(S/T)levelworldwideRadiationSafetyProgram.Responsible forradiation
safetyprogramevaluation,policydevelopment,managingUSATAS/Tlevel licenses, and
accident/incidentinvestigationandcontrol.Providestechnicalsupporttothe U.S. Army
worldwideradioactivewasteconsolidationprogram.OverseestheUSATAALARA program.

ServesasahealthphysicsconsultanttotheDefenseThreatReductionAgency(formerly On-Site

InspectionAgency).

c.July1985toJanuary1991- U.S.ArmyChemicalSchoolandFortMcClellan,AL -

ServedasprimaryRSOon3NRClicenses.AsaHealthPhysicsOfficerwasresponsiblefora
completebroadscoperadiationsafetyprogramtoinclude:dosimetry,monitoring,surveys,
environmentalstudies,inventories,transportation,disposal,calibration,instrumentation,and
safetytraining.Programencompassedover1,000sources,50radiationworkers,andtrained
3,000studentsperyear.

d.October1982toMarch1983- U.S.ArmyChemicalSchoolandFortMcClellan,AL -

AsanInstructor/DoctrineWriter,presentedinstructiononbasicnuclearphysics,NRC
regulations,andradiationdetectioninstruments.Thiscourseisacceptedastheprimary
qualificationcourseforU.S.ArmyRadiationProtectionOfficersworldwide.

e.May1979toAugust1980- FortOrd,CA - AsaNuclearemergencyteam(monitoring
andsurveyteam)leader,thisteamwasresponsibleforlocatingandcontainingradioactive
materialfromanynuclearaccidentoccurringintheWesternUnitedStates.
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Resume forPrimaryRSO(Continued)
3.Experience withRadioisotopes(Jul85toPresent):

a.Sealed/Plated Sources.Experienceiswithprimarilycalibrationandreferencesources.
Activitiesrange from microcurie checksourcestoa1000curieCobalt-60calibrator/irradiator,
3000curieCesium-137 calibrator/irradiator, platedalphasourcesupto20microcuries.

b.LiquidSources. Experience inusingliquidradioactivematerialsolutionstomake
sourcesforinstrumentperformance checks,training,andqualityassuranceaudits.Activities
usedwereprimarilyinthemicrocurie tomillicurierange.

c.NeutronSources.Experience iswithCalifornium-252, upto40micrograms;
Plutonium/Be-238,upto10Curies; and Plutonium/Be-239, upto20Curies.

5.ProfessionalMemberships:

a.HealthPhysicsSociety-

GovernmentalSection
EnvironmentalSection
RadiationSafetySection
SymposiaCommitteeMember,1999to2001(Current Chairman)

b.AlabamaHealthPhysicsSociety-

PastPresident
PastTreasurer
CurrentExecutiveCouncil

6.Certification:CertifiedbytheAmericanBoardofHealthPhysics



Item 8.TrainingforIndividualsWorkinginorFrequentingRestrictedAreas:
Paragraph 1-4k,DAPam385-24mandatesthateachcommanderordirectorisresponsibleto
ensure "that allpersonneloccupationallyexposedtoradiationreceiveappropriateradiation
safety training commensurate withpotentialworkplacehazards"Thisrequirementisconsistent
withand implements therequirementsof10CFR19suchthatallindividualsauthorized
unescortedaccess torestricted areasinwhichdepleteduraniumispresentwillreceivetrainingto
meettherequirements of10CFR19priortoworkinginorfrequentingsuchareas.Thissite-
specifictrainingwill beperformed bytheUnitand/orGarrisonRadiationSafetyOfficerortheir
designatedrepresentatives.

Item9.FacilitiesandEquipment

TheDepartmentofDefense(DOD) hasabroadrangeofradiologicalfacilitiesandequipment
andassociatedcapabilitiestoinclude avariety ofdifferentmilitaryandcommercialRadiation
Detection,IdentificationandComputation (RADIAC) instruments.DODalsohassignificant
organicradioanalyticalcapabilities.Each U.S. ArmyCommandhasassignedRADIAC
instruments(andqualifiedusers)asneeded to fulfill avarietyoftacticalandnon-tacticalnuclear
andradiologicalmissions.Althoughthespecific instruments willvarytosomeextent,military
RADIACinstrumentsgenerallyavailableatallArmy installations typicallyincludethe
AN/VDR-2RadiacSetandtheAN/PDR-77Radiac Set. Armyorganizations mayalsopossessa
widevarietyofdifferenttypesofcommercialRADIAC instrumentation oroldermodelsetssuch
astheAN/PDR-27.

Althoughthelimitedemissionsfomdepleteduraniumaresuch that external dosimetryisnot
generallyrequired,intheeventthatdosimetrydevicesaredetermined tobeappropriate,such
deviceswillbeobtainedfromtheU.S.ArmyDosimetryCenter,Redstone Arsenal, AL35898-
5000.

Item10.RadiationSafetyProgram.

ArmyRegulation385-10,entitled"TheArmySafetyProgram",provides"policy on Army safety
managementprocedureswithspecialemphasisonresponsibilitiesandorganizational concepts."

"ThisregulationappliestotheActiveArmy,theArmyNationalGuard/ArmyNational Guard of
theUnitedStatesandtheArmyReserveunlessotherwisestated."Chapter7entitled"Radiation

SafetyManagement""prescribesDAsafetypolicyandprocessesfortheArmyradiationsafety

function"(SeeAttachment4).AR385-10,Chapter7,isaugmentedbyDepartmentoftheArmy

Pamphlet(DAPam)385-24DAPam385-24"establishesproceduresandguidanceforthesafe
use,storage,licensing,disposal,transportation,safetydesign,andinventorycontrolofionizing
andnon-ionizingradiationsources.Italsoprovidesradiationexposurestandardsanddosimetry
andaccidentreportinginstructions.Itsobjectiveistoensuresafeuseofradiationsourcesand
compliancewithallapplicableFederalandDepartmentofDefense(DOD)rulesand
regulations."(DAPam385-24,paragraph1-1)
Paragraph1-4,DAPam385-24stipulatesthatEachCommanderorDirectororanorganization
requiringanRSOmusthave"Establishedwrittenpoliciesandprocedurestoensurecompliance
withapplicableFederal,DODandArmyradiationsafetyregulationsanddirectives"and
mandates

Individual(s)responsibleforradiationsafetyprogramandtheirtrainingandexperiencearelisted
inItem7.SpecificdutiesandresponsibilitiesofGarrisonRSOs,allRSOsandunitRSOsare
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specified inparagraphs1-4p,q,andr,respectively.TheresponsibilitiesofRSOsmaynotbe
transferred tootherindividuals.Manytasksanddutiesassociatedwithmanagingtheprogram
may beassigned ordelegatedtootherqualifiedindividuals;however,theresponsibilityforthese
tasks and duties iswiththeRSO.NRCdoesrecognizethataqualifiedindividualwillhavetofill
inforthe RSO whentheRSOwillbeawayforshortperiodsoftimeforprofessional
conferences, vacation, orillness.However,thisshouldnotoccurforextendedorindefinite
periodsoftime. Consideration mustalsobegiventohowtheRSOwillbecontactedintheevent
ofanemergency.

Asderivedfromcirca 1968 "Typical DavyCrockettWeaponSystemRangeLayout,"theimpact
areafortheDavyCrockett isabout400mby500morabout200,000m2Distributionof560Kg
(0.2016Ci)(assuming10 percent ofthetotalDU)ofdepleteduraniuminsurfacesoils(top15
cm(6inches)wouldresultin distribution inatotalofvolumeof3.0X1010cm!
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400m 400m

C , O "
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E F

FIRINGPOSITi0N AREAT NOTT03CALE

M28DavyCrockettWeaponSystemRangeLayout

Forasoildensityof1.5g/cm3theSoilCOncentrationwouldequatetoanaverageconcentrationof
about4.5pCi/gif10percentofallroundsthatarenotcurrentlyaccountedforwere,infact,fired
atagivenArmyrangeusedforDavyCrocketttraining.Thisconcentrationissignificantlylower
thanthescreeningvaluesforuranium(13,8and14pCi/gfor"4U,2nUand238U,reSpectively)
specifiedinVolume2,AppendixH,NUREG-1757.Further,giventhat"Onlythegroundwater
pathwaysareaffectedbythetotalinventoryofresidualradioactivity,includingthatdeeperthan



15centimeters. Thedirect,inhalation,ingestionandcrop;pathwaysaredeterminedby
concentration only,nottotalinventory."(ParagraphG.2.1,Volume2,NUREG-1757).This
should represent anappropriateboundingconditionAssuch,onecanreasonablyconcludethat
potential doses duetothepresenceofdepleteduraniumfromtheM101SpottingRoundusedby
theM28Davy Crockett LightWeaponareexpectedtobemuchlessthangeneralpublicexposure
limitsspecified in10CFR20.1301andarelikelytobesomesmallfractionofthe25mrem/yr
prescribedby10 CFR 20.1402. (PreliminaryassessmentusingRESRADVersion6.3resultsin
anestimateddose of 0.5mrem/yr forthestatedcriteriawithmodeldefaultparameters.Ifall
unaccountedrounds were, infact,firedatoneoftheArmy'srangesusedforDavyCrockett
training,RESRADVersion 6.3resultsinanestimateddoseof5mrem/yrforthestatedcriteria
withmodeldefaultparameters. (These doseswerederivedusingallRESRADdefaultpathways)

RESRADDose per Isotope (10%ofRoundsataSingleSite)
DOSE+AllNuclides Summed, AllPathwaysSurmied
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Consistentwiththe.philosophyofmaintainingradiationexposures aslowasreasonably
achievable,theRadiationSafetyProgramfordepleteduranium from theDavyCrockettweapon
systemwillconsistofidentificationofthearea(s)containingdepleted uranium asaresultofthe
useoftheDavyCrockettweaponsystem;impositionofaccessrestrictions withappropriate
radiologicalmonitoringrequirementspendingassessmentofradiological conditions withina
givenaffectedarea;theperformanceofscopingandcharacterizationsurveys todelineate the
affectedarea(subjecttoprecautionsrequiredduetothepresenceofunexploded ordnance); and
investigationofremedialalternativesfortheaffectedarea.TheNRCwillbeappropriately

notifieduponidentificationofareascontainingdepleteduraniumfromtheDavyCrockett

weaponsystem.Inaddition,actionstoaddressthepresenceofdepleteduraniumwill be fully
coordinatedwiththeNRCupondeterminationthatcontaminationexistsatagiveninstallation or
activity.

Migrationofdepleteduraniumhasbeenandcontinuestobeextensivelystudiedatavarietyof
.militaryinstallationstoincludeAberdeenProvingGround,MD,JeffersonProvingGround,IN,
LakeCityArmyAmmunitionPlantandtheIowaArmyAmmunitionPlant.Available
informationindicatesthatdepleteduraniummetalgenerallyremainsintheimmediatevicinity
whereinitiallydepositedwithlimitedmigrationovertheperiodsthatthematerialshavebeen
present.ThepotentialforDUtomigratedependsonanumberoffactorstoincludechemical
formoftheuranium;chemicalcharacteristicsofsoilincludingpH;proximitytosurfacewater
bodies;depthtogroundwater;andtopography/terrain.Giventhatmigrationwouldgenerally
distributeuraniumoveralargerareathusreducingitsconcentrationandthatdosedepends
primarilyontheaverageconcentration,migrationwouldtendtolowerdosesbuttoincreasethe
potentialforlowlevelexposures.
RadiologicalsurveysofareasdeterminedtobecontaminatedasaresultoftheM101spotting
roundwillbesubjecttoappropriateradiologicalinvestigations.Thesesurveyswillmost
commonlyinvolve2"X 2"orsimilarNaI(TI)scintillationdetectors.ThescanMDCfordepleted



.

.

uranium (0.34%U-235)asspecifiedinTable6.4,NUREG-1507,isabout56pCi/gwitha
weighted cpm/uR/h of3,790.Comprehensivestudieshavebeenperformedtoassesstheability
ofsuch detectors toassesstheexistenceofdepleteduraniummetal.Thesestudiesindicatethata
DUpenetrator fragment assmallas0.37cubicinches(6cubiccentimeters)canbelocatedeasily
onthesoil surface duringatypicalscan(assuminganinvestigationthresholdof2,000epmabove
background). Similar evaluationindicatesthataDUpenetratorfragmentassmallas0.61cubic
inches(10cubic centimeters) canbelocatedeasilybelow2inches(5.1centimeters)ofsoil
duringatypicalscan (again assuminganinvestigationthresholdof2,000cpmabove
background).(SAIC 2005).

Sinceeachsitehasunique geological andclimaticconditions,whetherasitespecific
environmentalmonitoringplan willbenecessaryforeveryinstallationwhereM101spotting
roundfragmentsarelocatedwill beconsidered, subjecttoavailabilityoffunding.Any
monitoringplanmustbeagreedto by boththeArmyandtheNRC.Wherefeasibleandwhere
existingenvironmentalmonitoringplans areinplacetodemonstratethatotherconstituentsof
concernarenotbeingtransportedoffrange, DUwillbeaddedtothosemonitoringefforts.

11.WasteManagement.

ScreeninglevelsforclearancearedefinedinTable 5-2, DA-PAM 385-24.Whendepleted
uraniumcontaminationexceedingthesescreeninglevels areconfinned atanArmyinstallation,
thentheArmywillcoordinatewiththeNRCindeveloping appropriate site-specificaction
incorporatingtherequirementsofDA-PAM385-24.When disposal isnecessary,thematerial
willbetransferredtoanauthorizeddisposalsite.

12.LicenseFees:
Category/Amount:2B/$750(PertelephoniccommunicationwithMs. Brenda Brown,USNRC
(301)415-6055)
References:

ANL2001- HumanHealthFactSheet,DepletedUranium,ArgonneNationalLaboratory,

October2001

Cabrera200.1-600-YardBulletCatcherFinalStatusSurveyReport,LakeCityArmy
AmmunitionPlant,LakeCity,Missouri,August2001

Cabrera2006- Area31FinalStatusSurveyWorkPlan,Addendumto:FinalRemovalAction
MemorandumandWorkPlan- HousekeepingRemovalAction,October2006

PNNL2000- PNNL-MA-860,BattellePacificNorthwestLaboratoryManual860,Chapter7,
September30,2000

RHH1970- RadiologicalHealthHandbook,U.S.DepartmentofHealth,Educationand
Welfare,PublicHealthService,Rockville,MD,January1970

SAIC(ScienceApplicationsInternationalCorporation)2005.- FieldSamplingPlan,Site
CharacterizationoftheDepletedUraniumImpactArea,May2005.

USACE2007- ArchiveSearchReportontheUseofCartridge,20mmSpotting,M101forDavy
CrockettLightWeaponM28,USACESt.LouisDistrict,May2007



SiteandRadiologicalSurveyHistories

TheWatertown Arsenalencompassesapproximately53hectares(130acres)alongthenorth
branchof the Charles River,approximately11kilometers(7miles)westofBoston,
Massachusetts. TheWatertownArsenalhadbeenpartoftheArmyOrdnanceDepartment,from
itsinceptionin 1812, untilthetransferofitsfunctionstotheArmyMaterialsCommand[now
ArmyResearch Laboratory (ARL))in1962.From1946to1953,theMassachusettsInstituteof
Technologyconducted aresearch programfortheManhattanEngineeringDistrictonAfrican
orecontaininguranium.

in1958,theAtomicEnergy Commission (AEC)issuedasourcemateriallicensetotheU.S.
Armyforthedepleteduranium activities attheWatertownArsenal.Locationsofusewerenot
specifiedinthelicense.However, based onhistoricalassessments,thefollowingWatertown
MallAreasweredeterminedtohave been usedforsourcematerialactivity:Building34,which
housedauraniummachineshop;aportion ofBuilding41,whichcontainedafoundrythatwas
usedforuraniumwork;and,Building421, which wasusedforexperimentaluraniumoxide
productionwiththoriumusedascruciblematerial, andlaterwasusedfordepleteduranium
projectileprototyperesearch.Wastestorage and processing activities,includingburning
depleteduraniumindrums,wasconductedinthe Northeast Parcel,a5-hectare(12-acre)site
locatedneartheWatertownArsenal.

In1968,theeasternhalfoftheWatertownArsenal,encompassing 24hectares(59acres)and
21buildings,includingthethreefacilitiesusinglicensedsource material, wasdeclaredexcess
governmentproperty,andtransferredtoU.S.GeneralServices Administration (GSA)and
subsequentlysoldtotheWatertownRedevelopmentAuthority (WRA). Theareawasrenamed
theWatertownMallArea.TheremainingwesternhalfoftheWatertown Arsenalwasrenamed
theMaterialsTechnologyLaboratory(alsoknownastheArsenal),which retained U.S.Nuclear
RegulatoryCommission(NRC)licenseSUB238.Inaddition,theNortheast Parcelwas
accessedtotheGSAinaradiologicallycontaminatedstate.GSAretained ownership ofthe
NortheastParcel,anditcontinuestobeanSiteDecommissioningManagement Plan
(SDMP)site.

TheWatertownMallArea,aFormerlyUtilizedDefenseSite,orFUDSproperty,currently

includesapartments[1.2hectares(2.8acres)),theHarvardCommunityHealthProgram

WatertownBranch[1.3hectares(3.1acres)),theArsenalMarketplace[7.7hectares
(19.1acres)),anAnn&Hoperetaildepartmentstore[4.5hectares(11.2acres)),condominiums

[0.7hectares(1.6acres)),MassachusettsDevelopmentCorporationland[3hectares(7.46
acres)),andArsenalPark[5.5hectares(13.7acres)),twoMassachusettsDepartmentof
EnvironmentalProtection(MADEP)- listedchemicaldisposalsites,andformerBuildings34,41,
and421Thesethreebuildingswererazedinthemid-1970saftertheirtransfertotheWRA,
withonlytheconcretefloorslabs,accessdriveways,andundergroundutilityservicetrenches
remaining.Duringthe1980s,theseareaswereredeveloped.TheconcretepadofBuilding34
wasbrokenup,buriedinanexcavationpit7.6meters(25feet)deep,andre-gradedasa
parkinglotfortheArsenalMarketplace.TheconcretepadofBuilding41wascoveredwith0.6-
3meters(2-10feet)offill,andre-gradedasaparkinglotfortheAnn&HopeStore.The
concretepadforBuilding421wasusedasafoundationfortenniscourtsinArsenalPark.
Figure1depictstheseareasaswellastheconnectingsewersystemsfromtheseformer
buildings.Gammascanningsurveysandsoilsamplingforradiologicalcontaminationwere
performedinsomeoftheareasnotinvolvedwithlicensedactivities(e.g.,mallbuildings,
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recreational areas,andresidentialhousing).Noradioactivecontaminationwasidentifiedinthe
unaffected areas.

In1967, the Army performed aradiologicalsurveyoftheformeruraniumprocessingand
machineshop areas inBuildings34and41tocharacterizetheresidualcontaminationin
preparationfor the transfer oftheeasternportionoftheArsenaltotheGSA.In1967,itwas
reportedthatBuilding 421wasdecontaminated underthesupervisionoftheArmy;however,
recordsofthedecontamination proceduresandfinalradiationsurveywerenotlocatedduringan
extensivearchivalrecord review. Duringarecordssearchin1991-1993,decontamination
proceduresandfinalradiation survey recordsforBuildings34and41indicatedradiologically
contaminatedequipmentwas removed andtransferredordisposedofinaccordancewith
regulatoryrequirements.One pre-decontamination surveynotedradiationlevelsashighas0.4
milliSievertperhour(mSv/h)[40 millirem perhour(40mR/h))inapipetrenchand0.20mSv/h
(20mR/h)inadrainlineinBuilding 34. Several decontamination effortswererequired,
includingjack-hammeringcracksinconcrete toremovediscreteareasoffixedcontamination.
Atthecompletionoftheseactivities,allsurface areaswerebelowtheresidualradioactive
releasecriteriausedbytheArmyasspecified byAECin1968.Thesecriteriaweremore
restrictivethantheSDMPcriteriaforalpharadiation, andconsistentwiththeSDMPActionPlan
criteriaandtheARLDecommissioningPlancriteria forbetaandgammaradiation(whichwas
approvedbyNRCin1992fortheARL/MallAreasite). TheSDMPActionPlancriteriawereused
asthebasistoevaluatethehistoricalsurveydata.

From1977through1981,theArgonneNationalLaboratory (ANL) performed radiological
surveysoftheremnantsoftheformerBuildings34,41,and421 under theDepartmentof
Energy'sFormerlyUtilizedMED/AECSitesRemedialActionProgram. Thesereportswere
issuedin1980and1983.TheU.S.ArmyCorpsofEngineers'(hereafter, theCorps)Risk
AssessmentsevaluatedthesesurveyresultsagainsttheSDMPAction Plan criteria.

Building421padcontainsthreesmallareasoffixedradioactivecontamination greater than
5,000disintegrationsperminuteper100squarecentimeters(dpm/100cm2)(beta) inanarea
thatislessthan5,200cm2(outofatotalconcretepadareaof22,630meters(m)2).These
areascontained220,000dpm/100cm2intwoareaslessthan100cm2and85,000 dpm/100 cm2
inoneareaapproximately0.5m2Thefixedcontaminationwasdeterminedtobenatural

uranium.Therewasnofixedalphacontaminationdetected.AlldirectGMreadingswere at
backgroundlevels, exceptforonedirectreadingattwicebackground.Soilcoresamples from

eightperimeterlocationswerewithinthebackgroundvaluesfornaturaluraniuminthisareaand

allambientexposure-ratemeasurementswereconsistentwithbackground.Awatersample
fromthestormsewerwasalsoconsistentwithbackgroundconcentrations.ANLevaluatedthe
contaminatedspotsanddidnotidentifyasignificantrisk,assumingthatthecontaminatedspots
wereremovedviajack-hammering.TheCorps'RiskAssessmentfrom1996concludedthat
althoughthesespotsexceededtheSDMPActionPlancriteria,theANLevaluationwas
reasonableandthespotsdidnotrepresentasignificantrisktothepublic.Asnotedbelow,the
Corpsconductedgammasurveysofthetenniscourtstoattempttolocatethespots.However,
allreadingswereconsistentwithbackgroundlevels.Also,additionalsoilsamplingwas
conductedintheArsenalParkandtenniscourtstodetermineiftherewasanywashoutof
contamination.Allsoilsampleswereconsistentwithbackgroundlevels.

Building34padcontainedonesmallareaof6,000dpm/100cm2(beta)inanareanotgreater
than7,000cm2(outofatotalconcretepadareaof3,600m2)Undertheelevatedactivity
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criteria, whichweightstheactivityforthecontiguous1m2,thisareaalsomeetstheSDMP
Action Plan criteria.Soilcoresampleresuitsindicated5outof15soilcoringsfromthe
perimeter ofthepadexceedednaturalbackgroundforuranium.Themaximumsoilactivity
reported was 0.6Becquerels pergram(Bq/g)[15.5picoCuriespergram(15.5pCi/g))uranium;
however,the average contamination fortheperimeterofBuilding34waslessthan0.3Bq/g(8
pCi/g),atleast afactor of4lessthantheSDMPActionPlancriteriaof1.3Bq/g(35pCi/g)for
depleteduranium. The site-wide averagesoilconcentrationwasconsistentwithbackground.

Nocontaminationwas found ontheBuilding41pad.Howevertwothirdsofthepadwas
coveredwithsoil.Soilresults weregenerallywithinbackgroundlevelsforuranium,exceptfor
onesamplethatshowed0.32 Bq/g (8.7pCi/g)ofuranium.Sludgeandwatersampleswere
takenfromafloordrain/sump and asewerclosesttotheconcretepadforBuilding41The
sludgeandsuspendedsolidsfrom thewatersampleswerereportedas0.4Bq/g;0.4Bq/g;0.07
Bq/g;and0.2Bq/g(10.2pCi/g;12.0 pCi/g; 1.8pCi/g;and5.8pCi/g)ofuranium,respectively.
AIIsoil,sludge,andsuspendedsolids results werelessthantheSDMPActionPlancriteriafor
naturaluranium,depleteduranium,and thorium. Allambientexposure-ratemeasurements
wereconsistentwithbackground.

AftertheANLsurveys,varioussurfaceandambient exposure-rate surveyswereconductedat
severalareasatthesite.Soilsampleswerealso collected. Theresultsconfirmedthatno
radiationlevelsabovebackgroundwerepresent.Sampling ofsedimentsandgammasurveys
oftheavailablesitesewersystemwerecompletedin1996. Except foraradiumanomalyfrom
onesamplelocation,allmeasurementsandsampleswere reported asnotinexcessofnatural
background.Basedonanextensiverecordreview,andthe surveys conducted inthe1990s,in
September1996,theCorpssubmittedareportentitled" Radiological RiskEvaluationSummary
ReportfortheFormerWatertownArsenal"whichevaluatedriskusing theSDMPActionPlan
criteria;theARLDecommissioningPlanCriteria(essentiallythesame astheSDMPActionPlan
criteria);theMADPHradiologicalcriteriaof0.1mSv/year(10mrem/year); and,the
requirementsoftheMADEPMassachusettsContingencyPlan(theComprehensive Risk
Evaluationthatevaluatedbothhazardousandresidualradioactivematerial was submitted to
MADEPin1998).Theresultsoftheradiologicalriskevaluationindicatedthat, under current
andfuturesiteconditions,nosignificanthumanhealthorecologicalriskswouldbe expected

fromresidualradiologicalmaterialatthesite.

APublicHealthAssessmentfortheWatertownArsenal,includingtheMallArea,wascompleted

bytheU.S.DepartmentofHealthandHumanServicesAgencyforToxicSubstancesand
DiseaseRegistry(ATSDR)inFebruary1997.Withrespecttoresidualradioactivematerial,

ATSDRevaluatedexposuresfromcontaminatedsubsurfacesoilandbuildingremnantsonthe
FUDSparcelandpreviousairreleasesofdepleteduranium.ATSDRconcludedthatpeopleare
notcurrentlybeingexposed,butthattherewasapotentialforfuturepossibleexposureif
workersunearthedradiologicallycontaminatedpipingthatmayhavebeenleftinplace.The
NRCstaffconcludedthattheexposurescenariousedbythelicenseetoestimatepotential
dosestofuturesiteinhabitants(i.e.,aresidentialfamilyfarmscenario)isamoreconservative
scenariothanoneinvolvingtheexcavationanddisposalofthepipeand,assuch,thedoses
estimatedusingtheresidentialfamilyfarmscenariowouldbebounding.

InJuly1998,theCorps,throughitscontractor,submittedthefinal"PhaseIIComprehensiveSite
AssessmentReportfortheFormerWatertownArsenalFUDSproperty."Althoughitprimarily
evaluatedthenatureandextentofchemicallyhazardousmaterialatthesite,itprovided
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additional historicalinformationandfieldobservationdataregardingundergroundpipingand
sewer systems todetermineifanyadditionalactionswouldberequiredtoaddresspotential
radiological contamination. Assummarized,a1957surveyshowedtwosewerconnectionsfrom
Building 34, while a1963sewermapindicatedonelinethatdischargedtothesewermain
(sampledata from thislocationfoundnoradiation,abovebackground,insedimentsamples,or
doseratemeasurements abovebackgroundlevels).Nomanholesfromtheformersystemwere
observedbecause the building foundationwasdestroyedandthegroundbeneaththeformer
buildingwasexcavated toadepthof7.6meters(25feet).Itwasassumedthatallformersewer
linesconnectedtothe building werealsoexcavated.Sewerlinesassociatedwithformer
Building41convergedat Manhole 9anddischargedsouthwardthrougha5-centimeter(12inch)
linetothesanitarysewerline connected tothemainsewerlineatManhole106.Although
Manhole106wassampledin 1996, Manhole 9couldnotbeopened.Redevelopmentplans
indicatedthattheoldsewerlines under thebuildingwerepluggedjustaboveManhole9.Since
theformerbuildingfoundationwas left inplace,itisassumedthattheunderlyingpluggedsewer
pipeswerenotremoved.Sewerlines associated withtheformerBuilding421werealso
assumedtobepluggedandleftinplace. Field observations indicatedManhole134fromthe
oldsewerlinewasinactive,butconnected to Manhole 17.Sampleresultsfrom1996didnot
identifyanyradioactivematerialcontamination.

NRCstaffalsonotedthattheRedevelopmentPlans stated thattheexistingdrainlineswere
flushedbeforebeingplugged.Basedonthesewersampling donein1996,andthefield
observationsandhistoricalreviewin1998,onlyManhole 9needed furtherevaluation.NRC
staffalsonotedthatinaletterdatedDecember31,1994, MADEP agreedwiththeCorps
groundwaterclassification(GW-3)forthissite(i.e.,anon-Potential Drinking WaterSource
Area).Nomunicipalorprivatewellsobtaingroundwaterfromthis siteorarea.

Toresolvetheconcernregardingtheradiologicalconditionofthesewer linefromtheformer
Building41,NRCconductedanindependentsurveyinJuly1999.NRC Confirmatory Inspection
ReportNo.040-2253/99-02,datedOctober4,1999,indicatedthatmostsurvey andsample
resultswereconsistentwithenvironmentallevelsofuranium;however,twodirect surface
measurementswereinexcessoftheSDMPActionPlancriteriafordepleteduranium. To
determineifthissewerlineneededtoberemediated,adoseassessmentwasrequested and
receivedbyNRCinJuly2000.Theresultsdemonstratedthatthepotentialdosesfrom the
residualradioactivecontaminationwerewellbelowtheNRCdose-basedreleasecriterion of
0.25mSv/y(25mrem/y)asspecifiedin10CFR20.1402.
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DEPARTMENTOFTHEARMY
HEADQUARTERS,U.S.ARMYJOINTMUNITIONSCOMMAND

1 ROCKISLANDARSENAL
A ROCKISLAND,IL612996000

"AE ONOF: 2, 2007

Safety/Rad Waste Directorate

Administrator
NuclearRegulatory Conistission

NuclearMaterials Licensing Branch
RegionIII
2443 WarrenvilleRoad Ste 210
Lisle, Illinois60532-4352

Referencedocketnumber 040-08767

Dear Sir or Madam

Werequest theNuclearRegulatory Commaission amendour
SUC-1380licenseand removereference to soilfromthe Area 31
landfillof Lake CityArmy Anatunition Plant, Independence,

Missouri.CabreraServices,Inc., completed finalstatussurvey
activitiesat Area 31 inNovember2006 in accordance withthe
finalstatus surveyworkplan transmitted to and approved by the
NuclearRegulatoryCommissionin October2006.

Duringthe finalstatus surveyfieldactivities, Cabrera
identifiedand removedfourdepleteduraniumammunition

projectilebodiesfromthe landfillwaste stagedat Area 31.
Theseprojectilebodieswere in additionto the four found

previouslyby ARCADIS, as discussedin theWorkPlan, thus

bringing the total numberof projectilesbodiesfound at Area 31
to eight. The eightprojectilebodiesare currentlystored in a
B-12 metalcontainerlocatedat the Lake CityArmy Ammunition

PlantArea 10 sandpile. Wewillcompletea radioactivewaste
disposalactionforthematerialin thesecontainersat a later
date.

Upon completionof finalstatus surveyactivitiesat Area 31
and removalof the depleteduraniumprojectilebodies, ARCADIS
shippedthe waste to a localindustrialwaste landfillin
Missouri.The finalstatus surveydata for the residualsoils
indicatethat the siteis now suitableforreleasefor
unrestricteduse, withoutregardto the formerpresenceof
licensedradioactivematerial.Wehave encloseda hardcopyof
Cabrera'sfinalstatussurveyreport, and a compactdiscthat
containsback-upinformationto the hardcopyreport.

PrintedOnRecycledPaper
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The points of contactare Mr. Gary Buckropand
Mr. Nike Styvaert, AMSJM-SF, (309)782-2969/0880,
E-mailrock-amsjm-afeconus.army.mil.

Sincerely,

.

Kristine K. Preston
Acting Director
Safety/Rad Waste Directorate

Enclosure



.

From: Barb Duletsky, CabreraServices,Inc.

To: Eric Putnam, ARCADIS G&M,Inc.

Date: February 15, 2007

Subject:ResultsofFinal Status SurveyatArea31,LakeCityArmyAmmunitionPlant,
Independence,MO - FINAL

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

EXECUTIVESUMMARY

Finalstatussurvey(FSS)activitieswereconducted at Area 31tosupporttheHousekeeping
RemovalActionfortheinstallation-wideoperableunit (IWOU) atLakeCityArmyAmmunition
Plant(LCAAP).Area31isaformerwastedumpsitelocated within theLCAAPfiringrange,
wheredepleteduranium(DU)projectilebodieswereunexpectedly encountered duringthe
courseofwasteremovalactivities.ThepurposeoftheArea31 FSS wasto:1)identifyand
removeanyresidualDUprojectilebodiesandperipherallyimpacted soils wastefromthesite,
and2)demonstratewhethertheremainingsoilsaresuitableforunrestricted releasewithrespect
toradioactivity,inaccordancewithNuclearRegulatoryCommission(NRC) requirements.

Fieldactivities,whichwereconductedinNovember2006,consistedofgamma walkover surveys
(GWS)andsoilsamplingandanalysisconsistentwithFSSrequirementsspecified intheMrdti-
AgencyRadiationSurveyandSiteInvestigationManual(MARSSIM;NRC,2000). Site-specific

activitieswereimplementedasdescribedintheFinalArea31FinalStatusSurveyWork Plan,

AddendumtotheFinalRemovalActionMemorandumandWorkPlan- HousekeepingRemoval

Action(WorkPlan;CABRERA,2006a),exceptasotherwisenotedinAttachment1 This
memorandumpresentstheFSSresultsfortheArea31excavationandwastepilefootprints,as
wellasforthewastepilematerialitself.

A 100%GWSwasconductedusinga2-inch(in.)by2-inch(in.)sodiumiodide(Nal)detector
equippedwithaglobalpositioningsystem(GPS).TheGWSresultswereusedtoidentify
regionsofthesitewheresurfaceradioactivityappearedtobeelevated.Theonlyregionsof
elevatedactivityidentifiedduringtheGWSoftheexcavationandwastepilefootprintscoincided
withareaswherebedrockwasatorclosetothesurface.Itwasassumedthattheelevated
readingswereduetothepresenceofnaturallyoccurringthorium,whichismoreabundantin
rockthaninsoil.Thisassumptionwasconfirmedbyfieldscreeningresultsobtainedusinga
portablesoilanalyzer

Systematicsoilsampleswerecollectedfromthetop6inchesofsoilintheexcavationandwaste
pilefootprintsusingatriangulargridpatternwith12-meter(m)spacingbetweensample
locations.Inaddition,biasedsoilsampleswerecollectedfromthelocationsofhighestgamma

RN06-0017 CabreraServices,Inc. Page1
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response, asmeasuredduringtheGWS.AnalyticalresultsfortheFSSsupportsamplesindicated
nodetectable DUinthenativesoilwithintheexcavationorwastepilefootprints.

TheFSSof waste pilematerialwasconductedinincrementalone-footliftstoensure100%
surveycoverage and evensampledistribution.ElevatedGWSresultsprovidedthebasisfor
identificationand removal offiveseparatepiecesofradioactivematerialfromthewastepile
material.Remedial support soilsampleswerecollectedfromdirectlybeneaththeradioactive
itemsandshippedtothe off-site laboratoryforanalysis.Uponremovalofthesamplematerial,
theareaswerescannedusing aGeiger-Mueller (GM)pancakedetectortoensurethatallpotential
contaminationhadbeenremoved andthatresidualradioactivitywasconsistentwithnatural
background.Ineachcase,removal ofthesamplevolumealonewasshowntobesufficientto
removeanysoilcontaminationdiscernable throughtheGMscan.

Analyticalresultsfromthesystematic,biased, andremedialsupportsoilsamplingconductedon
thewastepilematerialindicatedonlytwosample locations withdetectableDU.Thesesamples
werecollectedasremedialsupportsamplesfrom twoofthelocationswhereradioactiveitems
werefound.Gammaspectroscopyresultswereused toinferuranium-238(n8U)concentrations
ofDUconcentrationsof35.4and6.1picocuriesper gram (pCi/g)inthetwosamples.Alpha
spectrometryresultsconfirmedthattheisotopicratios were indicative ofDU.Surfacescansof
eachsamplinglocationconductedafterthesamplematerial was removed indicatednoremaining
areasofelevatedradioactivity.

ResultsoftheFSSindicatethatthewastepilematerialatArea31 is suitable forreleasewithout
regardtoradioactivity.Neitherdirectradiationmeasurementsnoranalytical datafortheFSS
supportsamples,whicharerepresentativeofthesesoils,indicatethepresence ofanyremaining
DU(i.e.,licensedmaterial)inthewaste.ThefourDUprojectilebodiesand other radioactive

itemuncoveredduringthewastepilesurveywereremovedfromArea31and relocated toArea
10,thecurrentLCAAPrepositoryforlicensedDUmaterial.Analyticalresults for theremedial

supportsamplescollectedfromdirectlybeneaththeseitemsindicatethatsmallamounts of
radioactivitywereabletotransferfromtheDUprojectilebodiestothesoilsimmediately

surroundingthem.However,FSSresultsandconfirmatorysurfacescansprovidednoevidence

thatanysoilotherthanthatwhichwasindirectcontactwiththeDUhadbeenaffected.Because

theaffectedsoilswereremediatedfromthewasteduringcollectionoftheremedialsupport
samples,asconfirmedbysurfacescansofthesamplelocations,itisconcludedthatnolicensed
radioactivematerialremainsintheArea31waste.

ResultsoftheFSSindicatethattheresidualsoilsremainingatArea31aresuitableforreleasefor
unrestricteduse,inaccordancewithNRCrequirementssetforthin10CFR20.1402.Neither
directradiationmeasurementsnoranalyticaldatafortheFSSsupportsamples,whichare
representativeofthesesoils,indicatethepresenceofresiduallicensedradioactivematerials.In
addition,comparisonstopreviouslyestablishedbackgroundlevelsdonotindicateanylocations
exhibitingradioactivitygreaterthanbackground.Inlightoftheinformationpresentedinthis
memorandum,itisrecommendedthatalicenseamendmentbesoughtfromtheNRCtorelease
Area31forunrestricteduse.

RN06-0017 CabreraServices,Inc. Page2
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DERARTMENTOFTHEARMY
HEADQUARTERS,U.S.ARMYJOINTMUNITIONSCOMMAND

1ROCKISLANDARSENAL
ROCKISLAND,IL612996000

NTIONOF. 2@

Safety/Rad Waste Directorate

Ms.PatriciaPelke
Chief,MaterialsLicensing Branch
USNuclearRegulatoryCommission, RegionIll
2443WarrenvilleRoad,Suite210
Lisle,Illinois60532-4352

Ms.Pelke,

WerequestrenewalofourSUC-1380license. Enclosed isNuclearRegulatory
CommissionForm313andsupplementalinformation foreachblockontheform.This
renewalapplicationincorporatesamendmentssince the lastrenewal.Althoughwe
havemadesomeadministrativechanges,thematerials and activities coveredbythe
licenseandourprogramproceduresremainessentially the same.

PleasedirectquestionsorcommentstoMr.KellyCrooks, (309) 782-0338 or
electronicmailaddress:usarmy.RIA.jmc.mbx.AMSJM-SF@mail.mil.

Sincerely,

A /vt/W7 BenjaminM.Nutt
Colonel,USArmy
ChiefofStaff

Enclosures

PrintedOn RecycledPaper RECElEDAPR2B2014
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INTRODUCTION

1.Headquarters, USArmyJointMunitionsCommand,formerlytheUSArmyField
SupportCommand (seeamendment44,14September2006),locatedatRock
Island,Illinois, has thelogisticalresponsibilitytoprovideammunitiontotheUS
JointMilitaryServices (Army,AirForce,Navy,andMarineCorps).Thislicense
applicationisfor the possession andhandlingofdepleteduraniumascartridge
penetrators.

2.Thislicenseapplication isarequest forrenewaloflicensenumberSUC1380
initsentirety.

3.TheNuclearRegulatoryCommission grantedtheoriginalSUC1380licensein
June1980.TheNuclearRegulatory Commission grantedthelastlicenserenewal
onMay10,2004,withanexpirationdate ofMay31,2014.

4.TheArmyrecognizesthejurisdictionof the Nuclear RegulatoryCommission
withintheboundariesoftheUnitedStates.Overseas, theArmywillabideby
Armyregulationsorhostnationagreements.

6.inbrief,thislicenseapplicationauthorizesthefollowing:

a.Possessionofdepleteduraniumammunitionandcomponents for;
(1)storageandhandlingatArmylocationsworldwideaswar reserve materialfor
combatusebytheUSJointMilitaryServicesand,(2)disassembly operations as
approvedbytheUSArmyJointMunitionsCommand.

b.Possessionofdepleteduraniumfragmentsonthefiringrangeat Lake City
ArmyAmmunitionPlant,Independence,Missouri.

6.Thislicenseapplicationdoesnotauthorizefiringammunitioncontaining

depleteduraniumcomponents.Sincedepleteduraniumammunitionisonly
uploadedintimesofwarorthethreatofwar,thislicensedoesnotcoverthe
uploadofweaponsystems.

7.Radiologicalhazardsassociatedwiththeactivitiesauthorizedbythislicense
applicationareminimalandtheArmywillpracticetheconceptofkeeping
exposuretoradiation"aslowasreasonablyachievable."

i
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SUB-348RenewalApplication

L ContinuationSheet:NRCForm313,ApplicationforMaterialLicense
h ARDEC,PicatinnyArsenal,NJ07806 13June2011

ITFN 5;RAD)OACTIVEMATERIAL

a. Element b.CJ1emicajl/P.hysicalEorm c. MaximumAmountof
AnlOJ!teJ[ts
LKilqgramal

A. NaturalUranium Ores, Chemicals. 100
Laboratory Chemicals ofUranium
SaltsandRock Samples.

B.UraniumDepletedDepletedUranium Metals, Oxides,11,000
intheU-235 Chemicals,<0.7% U-235.

isotope
'Metalsinsolidform;also insoils
andwaterbeingevaluated.

C. Thorium Metals,Chemicals,Salts. 20
Ores,SolidandPowderMetals,
LaboratoryChemicals

2
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SUB-348RenewalApplication
ContinuationSheet:NRCForm313,ApplicationforMaterialLicense

^ ARDEC,PicatinnyArsenal,NJ07806 13June2011

ITEM 6;PURPOSE(S)FORWHICHUCENSEDMATERIALWILLBEUSED

LinesA,BandC- Basicand applied researchforitemsofinteresttotheU.5.ArmyMaterialwillbeused
forresearchanddevelopment purposes, ordevelopedascomponentpartsofweaponsystemsor
munitionsattheU.S.ArmyArmament, Research & DevelopmentCenter,Picatinny,NewJersey.

3
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DEPARTMENTOFTHEARMYyp
' ' s UNITEDSTATESARMYTANKAUTOMOTIVEANDARMAMENTSCOMMAND

ARMAMENTRESEARCH,DEVELOPMENTANDENGINEERINGCENTER
PICATINNYARSENAL,NEWJERSEY078065000

.

April30,2001

D
RadiationProtectionOffice

SystemSafetyGroup o O
QualityEvaluation& Safety Team di 25OMQualityEngineeringDirectorate , a >a ya

6*NuclearMaterialsSafetyBranch2
DivisionofNuclearMaterialsSafety
U.S.NuclearRegulatoryCommission- Region I
475AllendaleRoad
KingofPrussia,Pennsylvania19406

DearSir/Madam,

Asafollow-uptoourcorrespondenceofApril24,2001(reference Docket No.04006377;
ControlNo.129602)pleasefindenclosedforyourevaluationthecompletely revisedrenewal
applicationforsourcemateriallicense,SUB-348.Thisrevisedapplication encompasses and,in
turn,consolidatesallofthepertinentconditionsofpriorlicenseamendments through amendment
no.24.AlsoincludedinthissubmissionisanupdatedRadiationSafetyOfficer Certification (pg.
9)andanupdatedALARAprogram(pgs.79-80)forourinstallation,bothcontained within this
renewalapplication,aswellasanupdatedStatementofIntent(enclosed)fordecommissioning

considerationsspecifictofacilitiesandequipmentthatfallunderthislicense.

Shouldyouhaveanytechnicalquestionsconcerningthismatterpleasecontacttheundersigned
at(973)724-3126/3742,oremailatrfliszar@pica.armymi.1..

Sincerely,

RichardW.Fliszar
TACOM-ARDECRadiationProtectionOfficer

CopiesFurnished(w/oencl):
AMSTA-AR-PSS(Mr.O.T.'Perry- Chairman,IRCC)
AMSTA-AR-QAW(MessrsKraigRauch/JamesElliott)
Commander,HQU.S.ArmyMaterielCommand,ATTN:AMCSF-P(Mr.JohnManfre)
Commander,HQU.S.ArmyTank-automotiveandArmamentsCommand,ATTN:AMSTA-
CS-C2(Ms.KarenMcGuire)

K#D
/RNMAIA
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STATEMENTOFINTENT

TheU.S.ArmyTank-automotive andArmamentsCommand,ArmamentResearch,
DevelopmentandEngineeringCenter (TACOM-ARDEC) locatedatPicatinnyArsenal,New
JerseyislicenseeunderNRClicense number SUB-348.

TACOM-ARDEC,aslicenseeunder the foregoing NRClicense,isresponsibleforproviding
financialassuranceondecommissioningcosts, which wouldberequiredifTACOM-ARDEC
weretodiscontinueanyoralloperationsinvolving theseNRClicensedactivities.

TheCommandingOfficerofTACOM-ARDEC, signatory ontheforegoingNRClicense,will
assurethatwhateverfundsrequiredwillbeprogrammed through budgetaryproceduresinthe
amountsprescribedin10CFRpart40,orinappropriatefunding plans,forsuch
decommissioning.TACOM-ARDEC'spastperformancehas demonstrated itscommitmenttothis
requirementthroughthedecommissioningofvariousfacilitieson post covered byeitherthisor
otherNRClicensesissuedtothisinstallation.TheCommanderis responsible underArmy
Regulation210.10forallactivitiesassignedtoorunderthejurisdiction oftheinstallation andfor
ensuringthatrequisitionsandestimatesforallotmentoffundsareproperly prepared and
submitted.

Thefundsneededfordecommissioningfacilitiescoveredunderthislicense,currently

estimatedtobe$715,000.00,willberequestedsufficientlyinadvanceofdecommissioning

activitiesinordertopreventunduedelayofthoseactivities.

Thisisanoriginallysignedduplicate.
.

a

' 30 APR 2001
Willi n er Date
BrigadierGeneral,U.S.Army
Commanding

90:91L-AVN10.

INOm38
03M3338
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AMSTA-AR-QAW-R April27,2001

MEMORANDUM FORRECORD

SUBJECT: TACOM-ARDEC DecommissioningCostEstimateforFacilitiesCoveredunderU.S.
Nuclear Regulatory CommissionLicenseNo.SUB-348(Updated27April2001)
1.Atthistime the facilities atTACOM-ARDECpresentlycoveredunderU.S.Nuclear

RegulatoryCommission sourcemateriallicenseno.SUB-348,whichwouldrequiresome
degreeofactual decommissioning, ifandwhenradioactivematerialrelatedworkwereto
permanentlycease in thefacility, includebuildings315,318and611B.Thisassessmentis
basedoneitherthetype ofworkwhichdoes(Bldg.315)orhadbeencarriedout(B1dg.
611B)intherespective facility, orthecircumstancessurroundingthatfacilityatthistime
(i.e.Bldg.318- discovery of DU-contaminated machinerywithinthefacility).

2.Thisisnottosaythatotherfacilities covered underthislicense,suchastheammunition
storagemagazineatBldg.619,would not requiresomedegreeofsurveywork(i.e.Final
Statustypesurveys),followingpermanent cessation ofradioactivematerialoperations,as
partofthecloseoutprocess.However,based onthetypeofoperationandsurveyresultsto
date,unlesssomethingunforeseenweretohappen inoneoftheseotherbuildings,thatwould
resultingrossradioactivecontaminationtothe facility, noformidabledecontamination
effortswouldappearnecessaryforthosestructures.

3.Ratherthancarryoutapaperexercise,aswasdoneinthe past, toestimatethepresent
projecteddecommissioningcostsforthosefacilitiespresently covered undertheSUB-348
license,theundersignedhaschosenanotherapproach,which is believed toalsobea
reasonablemannerforarrivingatthisestimate.Basedoninformation provided bythe
OperationsSupportCommand,RadioactiveWasteOffice,atRock Island, Illinoisthefirm
fixedcost,whichhasbeenestablishedwiththecontractortheyhavehired todecommission

Bldg.611B,andarrangeforthedisposaloftheDUcontaminatedmachinery inBldg.318
alongwithananticipatedfinalstatussurveyofthatfacility,isontheorder of $235,000.00.

Thisdollaramountisthefiguretoactuallycarryoutthedecommissioningwork required for
thesetwofacilities.Inaddition,itwouldbereasonabletoequatetheestimated cost to
decommissionB1dg.315,initspresentstate,withtheactualcostinquiredwhenB1dg. 316
wasdecommissionedseveralyearsago.ThedecommissioningcostforBldg.316was
approximately$300,000.00.Thisdollaramount(withanadditional10%appliedforthe

purposeofrecognizinganinflationfactortotakeintoaccountforfutureconsiderations)is
thereforeaddedtotheabovefigureforBldgs.318/611B,toarriveatatotalestimated
decommissioningcost.

4.Therefore,thepresentestimateddecommissioningcostfortheabovethreedepictedfacilities
coveredundertheSUB-348licenseisontheorderof$565,000.00.Byaddinganadditional
$150,000.00(withreferenceto10CFR40.36(b)(2))tothatestimatetoaddressthecostof
theprojectedfinalstatussurveysand,ifnecessary,minordecommissioningeffortsofthe
otherfacilitiespresentlycoveredunderthislicense,thetotaloverallestimatedcostto
decommissionthefacilitiespresentlycoveredbySUB-348licensewouldbe$715,000.00.

Preparedby: : D'

RichardW.Fliszar
TACOM-ARDECRadiationProtectionOfficer
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b@30, 32,33 Estimatedburdenperresponsetocomplywiththismandatorycotiectionrequest:7.4
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***** Juty11,,2003

JamesR. Persoon, Ph.D.
RadiationSafety Officer
Director,DU Facilities Decommissioning Project
Alliantintegrated Defense Company,LLC(ATK)
TwinCitiesArmyAmmunition Plant
4700Highway10,Suite F
ArdenHills,MN55112

SUBJECT:NRCINSPECTION RECORD 04007982/2003002(DNMS)
ALLIANTINTEGRATED DEFENSE COMPANY,LLC(ATK)

DearDr.Persoon:

Thisreferstotheinspectionconductedon May 19-23,2003,atyourfacilitylocatedattheAlliant
Techsystems'TwinCitiesArmyAmmunition Plant, NewBrighton,Minnesota.Thepurposeof
theinspectionwastodeterminewhetherdecommissioning activitieswereconductedsafelyand
inaccordancewithNRCrequirements.Specifically, theinspectors discussedtheinspection
findingswithyouandmembersofyourstaff.Anadditional exitinterviewwasconductedon
June11,2003,todiscusstheresultsoftheNRC'sindependent soilsampleanalyses.

Thisinspectionwasanexaminationofactivitiesconductedunder yourlicenseastheyrelateto
safetyandcompliancewiththeCommission'srulesandregulations andwiththeconditionsof
yourlicense.Area'sexaminedduringtheinspectionareidentified in theenclosed report.
Withintheseareas,theinspectionconsistedofaselectiveexamination ofprocedures and
representativeecords,observationsofactivities,andinterviewswithpersonnel.

Basedontheresultsofthisinspection,theNRChasdeterminedthatoneSeverity LevelIV
violationofNRCrequirementsoccurred.Theviolationwasrelatedtoafailure to control

licensedmaterialatyourElkRiverFacility.ThisviolationisbeingtreatedasaNon-Cited

Violation(NCV),consistentwithSectionVI.AoftheEnforcementPolicy.TheNCV is described

inthesubjectinspectionreport.lfyoucontesttheviolationorsignificanceoftheNCV, you

shouldprovidearesponsewithin30daysofthedateofthisinspectionreport,withthebasis for
yourdenial,totheNuclearRegulatoryCommission,ATTN:DocumentControlDesk,
Washington,DC20555-0001,withacopiestotheRegionalAdministrator,Region111,andthe

Director,OfficeofEnforcement,UnitedStatesNuclearRegulatoryCommission,Washington,
DC20555-0001

inaccordancewith10CFR2.790oftheNRC's"RulesofPractice,"acopyofthisletter,its
enclosure,andyourresponsewillbemadeavailableelectronicallyforpublicinspectioninthe
NRCPublicDocumentRoomorfromtheNRC'sdocumentsystem(ADAMS),accessiblefrom
theNRCWebsiteathttp://www.nrc.gov/reading-rm/adams.html.Totheextentpossible,your



J.Persoon, Ph.D. -2-

response should notincludeanypersonalprivacy,proprietary,orsafeguardsinformationso
thatitcan be made availabletothePublicwithoutredaction.

Sincerely,

/RA/

ChristopherG.Miller,Chief
DecommissioningBranch

DocketNo. 04007982
LicenseNo.SUB-971

Enclosure:InspectionReport04007982/2003-002(DNMS)
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RIllEnf.Coordinatorw/encl
DEG,RIllw/encl
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EXECUTIVESUMMARY

AlliantintegratedDefenseCompany,LLC
NRCInspectionReport04007982/2003002(DNMS)

Duringasite inspection ontheweekofMay19,2003,theinspectorsperformedthefollowing
actions:

Theinspectors obtained threesoilsamples,whichweresenttotheOakRidgeInstitute
ofScienceand Education (ORISE)foranalysis.Ofthosethreesamples,nosample
exceededthelicensee's composite samplecontaminationlimit.(Section1.1)
Theinspectorsconducted radiological surveysofaportionoftheroofonBuilding502.
Intheareassurveyed,the inspectors foundnoareaswhichexceededtheNRCrelease
limits.(Section1.2)
Theinspectorsconductedradiological surveys inseveralareaswithinBuilding502.The
inspectorsdidnotidentifyresidual contamination abovetheNRCreleaselimits.
(Section2,0)

InMay2003,thelicenseeidentifiedadepieted uranium penetratorattheElkRiver
facility.TheNRCterminatedthisfacilityfrom the license inapreviousamendment.The
licensee'sfailuretocontrollicensedmaterialis a violation ofNRCrequirements.In
accordancewiththeEnforcementPolicy,theNRC has characterized thisviolationas
Non-Cited(Section4.0)

2
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ReportDetails

1.0 Exterior RadiologicalSurveys

1.1 Soil Sampling (83890)
a. Scop.e

TheNRCreviewed andobservedthelicensee'ssoilsamplingprocedureandobtained
soilsamples for independent radiologicalanalysisbytheOakRidgeinstituteforScience
andEducation(ORISE) forindependent radiologicalanalysistoverifythelicenseewas
incompliancewith NRC approved releaselimits.

b. OM
Theinspectorsobtainedthree (3) independent confirmatorysoilsampleswhichwere
senttoORISEforanalysis.The results oftheORISEanalysesaredocumentedbelow
inTableA.Eachsamplewascollected fromadifferentgrid,witheachgrida10meter
by10metersquaresectionofground.

Table A

Compositeor Uranium-235 Uranium-238
SampleNo. GridLocationSingleSample Concentrations Concentrations

Collection(pCi/g)* (pCi/g)"
#
A:e 1 N10E50 Composite 0.01+/-0.086 2.41+/-0.55
s

2 N30E90 Composite -0.01+/-0.05 0.76+/-0.36

3 N40E90 Composite 0.07+/-0.06 1.30+/-0.38

"Typical(minimumdetectableconcentrations)MDCsfortheisotopesinthistableare0.11 pCi/g for
Uranium-235and0.41pCi/gforUranium-238.
"Uncertaintiesrepresentthe95%confidencelevel,basedontotalpropagateduncertainties.

Theinspectorscollectedallsamplesascompositesamples,takingeachsample in

accordancewiththelicensee'ssoilsamplingprocedure.Compositesampleswere
thosetakenasacompositeoffiveseparatesamplestakeninanequidistant"X"pattem

withinthegrid.

Duringapreviousinspection,NRCinspectorsidentifiedthatelevatedlevelsof
Uranium-238contaminationwerepresentingridN10E50.Thelicensee'sprocedure
SEC-EM-305,"SoilSampling,"requiredthatifacompositesoilsamplewasgreaterthan
7pCi/g,afurtheranalysisand/orremediationwouldbeperformedbythelicensee.The
licenseeremediatedgridN10E50andtookadditionalsoilsamples.Thesamples
analyzedbythelicenseedidnotshowelevatedlevelsofuraniuminthesoil.TheNRC
confirmatorysurveyofthatareaconfirmedthatresidualcontaminationwaslessthanthe
releasecriteria,whichwas35pCi/g.

3



c. Conclusions

During thesiteinspection,theinspectorsobtainedthree(3)soilsamples,whichwere
sent toORISEforanalysis.Ofthosethree(3)samples,noneexceededthelicensee's
composite samplecontaminationlimit.

1.2 Exterior Radiological Surveys(83890)
a. h

Theinspectors conducted confirmaton/radiologicalsurveysonselectedportionsofthe
roofofBuilding502.

b. M
Theinspectorsconductedradiological confirmatory surveysonaportionofthe
Building502roof.Specifically, the area surveyedwasdirectlyabovereferencegrids
z10,z11,212,andz13.Theinspectors usedthefollowingradiationdetection
instrumentationduringtheradiological surveys: LudlumModel2241-2(NRCTag
No.061687)withpancakeprobeLudium Model 44-9(SerialNo.PR110251);Ludium
Model3(NRCTagNo.24616G)withpancake probe LudiumModel44-9(SerialNo.
PR086316);andLudiumModel3(NRCTag No. 246186)withpancakeprobeLudlum
Model44-9(SerialNo.PR086317).Thegridreference denotestheareaimmediatelyto
thenortheastofthereferenceThesespecificgrids were chosenforconfirmatory
surveysbecausethelicenseehadidentifiedthepossibility ofelevatedradioactive
contaminationinthoseareasduringprevioussurveys.The inspectors conducted
radiologicalsurveysusingGMpancakesurveyinstruments with audiocapabilities.

Althoughtheinspectorsidentifiedsmallareasofelevatedcontamination, theinspectors
didnotidentifyanyresidualfixedcontaminationabovetherelease criteria of5000
disintegrationsperminuteper100squarecentimeters(dpm/100cm2)or loose surface
contaminationabovethereleasecriteriaof1000dpm/100cm?

c. Conclusions

TheinspectorsdidnotidentifyanyradiologicalcontaminationabovetheNRCrelease

limitsforunrestricteduse.

2.0 interiorRadiologicalSurveys(83890)
a. Sc.ope

Theinspectorsperformedradiologicalsurveysinarepresentativeareawithin
Building502toconfirmthatthelicenseehaddecontaminatedpreviouslycontaminated
areasandthatunaffectedareasdidnothaveradiologicalcontamination.

b. ObservationsandFindinSLs

Duringtheinspection,theinspectorsperformedradiologicalconfirmatorysurveysofa
representativeportionoftheinteriorofBuilding502.Theinspectorsused

4
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1November2002
MEMORANDUM FOR U.S.NRC,RegionIV

Division ofNuclearMaterialsSafety f279[
.

Attn: KenBrockman,Director

FROM:AFMOA/SG2R
110LukeAvenue,Room 405
BollingAFBDC20332-7050

SUBJECT:ClarificationRequestforC-74L Decommissioning Plan

Attached,youwillfindtwodocuments that provide clarificationtoseveralitemsrelatedtotheC-74L
decommissioningplan,ElginAFB,Florida.Range C-74L isanactivefiringrangeinwhichAirForcemunitionsare
tested.Theareaiscontaminatedwithdepleteduranium debris. NRCRegionIVrequested,viaphone,additional
informationafteraninitialreviewoftherangedecommissioning plan.

Ifyouhaveanyquestions,pleasecontactmeat202-767-4307 ore-mail,dW.

DAVIDL.PUG , p, AF,BSC
HealthPhysicist,Radiation Protection Division
USAFRadioisotopeCommittee Secretariat

AirForceMedicalOperationAgency

,
OfficeoftheSurgeonGeneral

Attachments:
1.NRCDocumentandClarificationRequestforC-74LDecommissioningPlan
2.MDCDocument



NRCDocumentandClarificationRequestforC-74LDecommissioningPlan

1.TheDCGLforthesoilis600pCi/gm.Pleaseprovideacopyofthecalculation.

The DCGLw of500pCi/gmwasdeterminedusingtheRESRADprogramin1999.
The parameters usedintheRESRADprogramweredevelopedandapprovedbythe
Eglin Low LevelRadioactiveMaterial(LLRM)PartneringTeamduringtheirmeeting
inMarch 1999. A compilationoftheRESRADparametersusedandaRESRADrun
usingRESRAD version6.0,whichusesthoseparametersisprovidedasAttachment1
titled,Compilation ofRESRADParametersforLow-LevelRadioactiveMaterials
DepletedUranium Investigations. TheDCGLeme(44kepm)usinga FIDLERis
equivalenttotheDCGLw forasmallarea/CurrentlyallFIDLERreadingsbelowone
half44kcpmwillbe investigated andtheDUfragmentremoved.

Thelifetimeexcesscancer risk of3E-04.andadoselimitof25mrem/yr.TheDU
contaminationatRW-41Test Area C-74Lisnotahomogenousmixtureasusedby
RESRADtocalculatedose.DU contamination atC-74Lexistsashotspotsorsmall
hotareasthroughoutthecontrolled area. Thehotspots/areasarecausedbyDU
fragmentsandparticlespredominately from 1to50gramslyinginthetop6inchesof
soil.

TheDCGLwprovidedisfortheindustrialscenario, additional radiologicalsurveys
anduseofaresidentialDCGLwwouldberequired priortoreleasingthesitefor
residentialuse.A newfinalstatussurveywouldbe required. Unexploded ordnance
concernscurrentlydonotallowfortheunrestricteduseof the site.

2.TheMDCRfortheareais14.7pCi/gm.Pleaseprovideacopy ofthecalculation.

TheMDCcalculationisprovidedasAttachment2inadocumenttitled,"Establishing

theMinimumDetectableConcentrationsofDepletedUraniumPenetrator Fragments

AtEglinAFBRangesUsingTheFieldInstrumentForTheDetectionof Low Energy

Radiation(FIDLER).

MARSSIMSprovidestheequationfordeterminingtheMDCR.

3.Whatistheproposedbackgroundforthesoil,thebuilding,andwater?

Theproposedbackgroundforthesoilisasfollows:

SoilBackgroundDULevel: 0.06pCi/gto0.7pCi/g
FIDLERSoilBackgroundReading:5kcpm

GrossAlphaGroundwater:<1.0pCi/L
TotalUraniumWaterWell: - 24.41pCi/L

Note:USACEwillprovidethebackgroundreadingsforthebuilding.



.

.

4.Whatisthesizeoftherestrictedarea?

The sizeoftherestrictedareaisapproximately174,000squarefeetor3.99acres.
Attachment 3 isa Figure,whichshowsthecontrolledareaatthesiteasthe
Compound. Thecompoundistheradioactivematerialrestrictedarea,whichisbeing
remediated.

5.Thereappears tobea disagreementaboutthenumberofwaterwellsinthe
vicinityofthe site. TheNRCcouldnotidentifywheretheyfounddiscrepancies
inthenumberof water wells. /

Theparagraphinquestion waswrong.Thereareonlytwodrinkingwaterwells
locatedwithinonemileof Test AreaC-74L.Theinformationprovidedbyoneofthe
refemnces(Beckerandothers; 1990) indicatingtheC-74Lwaterwellwas58feet
deepwasinerror.Thewaterwell atC-74L containedinbuildingnumber9373is644
feetdeep.Theonlyotherdrinking water wellwithinonemileofTestAreaC-74Lis
locatedapproximately0.5milesaway atTestAreaC-74L.Thisdrinkingwaterwell
hasbeenabandonedandisnolongerused.

Thehydrogeologyparagraphprovidedinquestion 9belowcorrectlydescribesthe
waterwellslocatedwithinonemileofTestArea C-64 andthemakeupofthetwo
aquiferslocatedbeneaththesite.

6.Thedocumentmentionedthatawellhousewasbuilt after DUtesting.Wasthe
wellhouseconstructedoncontaminatedsoil?

Thesoilunderthewellhousewasnotsurveyedforradioactive material priortothe
wellhousebeingbuilt.DUfragmentshavebeenfoundinlocations around thewell
house.Thesoilunderthewellhousewasnotsurveyedaspartofthe final status
surveyperformedbyUSACEinSeptember2002.

7.Pleaseelaborateonthetransportationanddisposalproceduresforthewaste.

ThisinformationwillbeprovidedbyAFIERA,BrooksAFB,Texas.

8.Pleasedescribethechemicalformsoftheradionuclides.

ThewasteDUwasintheformof30mmDUpenetrators.The30mmDU
penetratorsarea alloycontainingmainlydepleteduranium.A complete30mm
penetratorsweightsapproximately300grams.Theresultingwastedepleteduranium
isintheformofsoliduraniumoxideandpossibleuraniummetalintheinnercoreof
alargerDUfragment.



9.Whatisthenearestresidentlocationtothefiringrange?

TheEglinAFBReservationsurroundsthetestareaonallsides.Thenearestpossible
residential locationisapproximately3.6milesaway.northwestofthesite.Basedon
current doseassessmentsmembersofthepublicwillnotreceiveanyradiation
exposure fromTestAreaC-74LduetoDUcontammatedsoilorfromfutureDU
remediation operations.

10.Pleasedescribe themeteorological, climatological,geological,andseismological
conditionsof the area.

ClimatologicalandMeteorological Conditions

EglinAFBhasahumid,semitropical climate.Wintersaremild,withoccasionalfrost
betweenNovemberandFebruary, Average. annualrainfallattheNationalWeather
ServiceStationatNiceville,Florida is63.34inches.Theannualrainfallsince1931has
rangedfromalowof31.01inches in 1954 toahighof95.43inchesin1975.Julyand
Augustarethewettestmonths,with 8.7 and7.26inchesrespectively.Meanannual
temperatureis66.20F;meanmonthlytemperature rangesfrom49.90Fto80.80F.Julyis
thehottestmonth,withameanmaximum temperature of90.80Fandmeanminimum
temperatureof70.90F,andJanuarythecoldest month, witha meanmaximum
temperatureof61.60Fandameanminimumtemperature of38.20F.

Rainfalloccursasaresultofboththunderstormsandfrontal-type weathersystems.A
frontal-typesystemisduetotheconvergenceofpolarand tropical airmassesandis
associatedwithalow-pressuresystem.A thunderstormoccurs when warm,onsiteair
riseshighinthetroposphereandthencools,releasingitscondensed moisture. Local
thunderstormsfrequentlyoccurinlateafternoonoreveningduringthe summer monthsof
JunethroughSeptember.Thunderstormscanbequiteintensebutaregenerally ofshort
duration.Frontalstorms,whichusuallyoccurduringthewintermonths, produce
showersoflowerintensityandlongerdurationthanthunderstormsandcover alarge
geographicarea.Themajorityofrainfallgenerallyfallsduringthesummermonths. The
wettestmonthisJulyandOctoberisthedriestmonth.

Tropicalstormsandhurricanescandropheavyrain.Thesestormsoccurduringthe

monthsofJunethroughNovember,withoverhalfofthemduringthemonthof
September.Septemberhurricanesof1906,1950,and1953eachdropped12inofrain
overtheChoctawhatcheeBayarea.

CurrentclimatologicalconditionsforthemonthsofOctoberthroughDecemberare
providedasattachment4.



. Seismological Conditions

Florida isclassifiedasastablegeologicalarea.Thismeansthat,withrespecttoprobable
damage fromthelargestexpecteddistantearthquake,someareasmayexperience
tremors, withonlyminordamage,suchasbrokenwindowsorglassware.

Florida does nothaveanyvolcanoesordocumentedactivefaults,whicharethetwo
geological events, thatcauseearthquakes.NotremorswerereportedbyGainesville
seismographic station fromDecember1978throughJanuary1991.Thisinformationcan
befoundinAttachment 5,SpecialPublicationNo35,Florida'sGeologicalHistoryand
GeologicalResources, TheFloridaGeologicalSurvey,DivisionofResource
Management,Department ofEnvironmental Protection,

Physiography
.

IRPSiteNo.RW-41islocatedwithin the Western HighlandsPhysiographicDistrictoftheGulf
CoastalPlainPhysiographicProvince (Northwest FloridaWaterManagementDistrict
[NWFWMD),December1996).Theareasurrounding thesiteischaracterizedbyflattorolling
uplandswithelevationsrangingfrom200to250 feet abovemeansealevel(MSL).Theuplands
aredissectedbyperennialcreekswithinrelatively steep ravines. Thereliefbetweenthebottom
oftheravinesandthesurroundinguplandsisgenerally between 50and90feet.
RockyCreekislocatedabout700feetsouthofthesite.A tributary toRockyCreekislocated
about1800feetwestofthesite.Asmalldammedpondislocated within thewesterntributary.
Presently,thesitehasasparsevegetativecoverofbrushandgrasses over sandy,soils.Thearea
withintheguncorridorisclearedandcoveredwithanapproximately six-inch claylayer.An
asphalt-coveredearthenbermboundsthesiteonthesouthernedgetoinhibit runoff intoRocky
Creek.Theasphaltcoveringthebermiscrackedinmanyplaces.A shallowdrainage ditchtrending

northeasthasbeenconstructedtodrawstormwaterawayfromtheeasternpartofthe RCA.

Thesiteitselfexhibitslittlerelief,althoughtheterrainaroundthesiteiswoodedandslopes steeply

tothesoutheast,south,andsouthwesttowardRockyCreekanditstributaries.Dominant trees are
slashpineandturkeyoakwithisolatedstandsofliveoak.Palmettos,beachsage,andgrasses

constitutetheunderbrush.A moderatelywelldevelopederosiongullyleadingdowntoward

RockyCreekhasdevelopedalongadirtroadextendingsoutheastofthesite(Figure2.3).
Hydrogeology

Specifichydrogeologicconditionswereestimatedfromsiteconditionsandregional
hydrogeologicmaps.

Geologicliteratureindicatesthatthesurficialaquiferbeneaththissiteextendstoanapproximate
depthof125feetbls(HayesandBarr,1983).ThePensacolaClay,whichactsasanaquiclude
andseparatesthesandandgravel(surficial)aquiferfromtheunderlyingFloridanaquifersystem,
isabout160feetthickandextendstoadepthofapproximately285feetbls-(MasliaandHayes,



1988).Thesandandgravelaquiferoccursunderwater-tableconditions.Onthebasisofsite
topography, thegroundwaterisapproximately50to60feetbls.Groundwaterflowdirections
within thesandandgravelaquiferatthesiteareanticipatedto.haveasouthwardcomponent
towards theRockyCreektributaries.
Two Eglin watersupplywells,WellNos.37and38,arelocatedatthemainTestAreaC-74
facility, located approximately 0.5milesnorthwestofTestAreaC-74L.WellNos.37and38are
associated with Building Nos.9352and9373,respectively.WellNo.37hasbeenabandoned
(Robeen,1998). Well No.38isusedonlyduringmunitionsfiringmissionsandiscompleted
withintheFloridan aquifer systematadepthof644feetbls.BoththethicknessofthePensacola
Clay(160feet)and the likely directionofgroundwaterflowatTestAreaC-74L(eastward)
precludeWellNo.38from being considered ap'otentialtargetforcontaminantmigrationfrom
IRPSiteNo.RW-41.This supply wellislocatedonsitejustacrosstheasphaltroadfrom
BuildingNo.9372,thesitecontrol building. Again,basedontheanticipateddirectionof
groundwaterflow,thiswellislocated hydraulically upgradientoftheRCA.Nootherwater
supplywellsareknowntoexistwithina one-mile radiusofthesite(USACE,1994).
SurfaceWaters

RockyCreekanditsassociatedtributariesareclassified asClassIIIbodiesofwater,designated
foruseforrecreationandthepropagationandmaintenance ofahealthy, well-balancedpopulation
offishandwildlife(FDEP,FAC62302.400and62-302.600).

Becauseoftherelativelylowsitereliefandthesite'ssandysoils, most stormwaterrun-offatthe
sitewouldpercolateintothesubsurfaceorbesubjectedtoevapotranspiration. Duringheavy
precipitation,somestormwaterrun-offmayenternearbydrainageditches andbetransportedto

theuppertributariesofRockyCreek.

11.Arethereanyendangeredspeciesinthearea?

EglinAFBishometothesnaildarter,indigosnakeandtheredcockadedwoodpecker.

Allofwhichareendangeredspecies.InformationprovidedbyEglinEnvironmental

ManagementofficeindicatesthatthestreamthatrunssouthofthecontrolledareaatTest

AreaC-74Lcontainsthesnaildarter.Thestreamisapproximately200feetbeyondthe
controlledarea.Thelandimmediatelyafterthecontrolledareaslopesdowntothe
stream.Currentlyabermlocatedinthesouthernbackofthecontrolledareawillprevent
siltandcontaminatedsoilfrombeingreleasedfromthecontrolledarea.Additionalsilt
fencingwillbeplacedattherearofthecontrolledareaasindicatedbywashedoutareas
topreventsiltfromleavingthecontrolledarea.Alsouseofmanualremediationofhot
spots/areasinsteadofmechanicalremovalofthetop6inchesofsoilinthecontrolled
areawillsignificantlyreducethechanceofsiltandsoilremovalfromthecontrolledarea
whichcouldeffectthehabitatofthesnaildarter.



. TheindigosnakehasbeenseenintheareaofTestAreaC-74Lbutdoesnotlivewithin
theradioactivematerialcontrolledarea,whichisbeingremediated.Remediation
activities willnotaffectthehabitatoftheindigosnakeonEglinAFBlandranges.

There arenoredcockadedwoodpeckercolonieswithinTestAreaC-74L.

12.Are there anyculturalresourcesthatmaybeimpacted?

Information provided byEglinAFBEnvironmentalManagementofficeindicatesthere
arenocultural resources intheareawhichmaybeimpactedbytheremediationofRW-
41TestAreaC-74L.

13.Arethereanynatural resources intheviinityoftherange?

InformationprovidedbyEglin AFB Environmental Managementofficeindicatesthere
arenonaturalresourcesinthe vicinity ofRW-41TestAreaC-74Lwhichwouldbe
affectedbytheremediationproject.

14.Fromthepreviousradiationsurveys, please identifytheambientexposurerates.

Ambientexposureratesarenotavailablefrom previous radiationsurveysofTestAreaC-
74L.Currentambientexposureratesaredescribed intheanswertoquestion16.

15.PleasedescribehowALARAwillbeachieved.

ThesiteALARAprogramwasdescribedinItemNumber11, paragraph 4,providedin
theoriginaldecommissioningplansubmittal.

16.Pleasedemonstratethatdosestotheaveragememberofthe critical groupare
ALARA.

ThecriticalgroupatRW-41TestAreaC-74Listherangeworker.Thebackground at
TestAreaC-74Lrangesfrom5to7microR/hrdependinguponthesoiltype. Clay
havingthegreatestexposurereadingandwhitesandthelowestexposurereading.

Exposurelevelsaroundthefencelineofthecontrolledarearangefrom4to8microR.

Exposurelevelswithintheguncorridorrangebetween3and7microR/hr.Exposure

levelswithinthecontrolledarearangefromalowof5microR/hr,whichcoversthe
majorityofthecontrolledarea,to30microRwhichwaslocatedonthesurfaceofthedirt
pile.ThedirtpilecontainsDUfragmentsfromthegunbuttsand.Areasofelevated
exposure(8to15microR/hr)arelocatedwithinthecontrolledareajustsouthofthegun
corridor.

Therangeworkersarenormallyatthesitelessthantwoweekseachmonthandwork
mainlywithinthebuildingandtheguncorridor.Therangeworkersdonotworkinthe
controlledarea.



Usingthehighestexposurereading,whichwasfoundonthedirtpilewithinthe
radioactive materialcontrolledarea,adurationof250workdaysperyearfor8hoursa
daythemaximumradiationexposureduetotheDUcontaminatedsoilwouldbe60,000
microR/year or60mR/yr.Thisisbelowthe100mR/hrradiationexposureallowedthe
public. (250workdayswasusedforthecalculationbased^ontheinputparametersforthe
RESRAD calculation).

30microR/hr x250days/yrx8hr/day= 60,000microR/yror60mR/yr.

Theactualexposure should bebasedonthehighestradiationlevelwithinthegun
corridor,whichtherange worker willbeexposedto.Thisradiationexposureis8
microR/hr(1microR/hrabove background). Workersarepresentonsitenormallessthan
10dayseachmonth,for8hours aday.Thisequatesto120workdaysperyr.Radiation
exposuretotheworkersis7,680 microR/yr or7.7mR/yr,whichisthesameasthe
exposureduetobackgroundradiation levels atthesite.

8microR/hrx120days/yrx8hr/day=7,680 microR/yr or7.7mR/yr.

Thisisapproximately1.0mR/yrabovenatural background radiationexposureforayear.
Therangeworkersradiationexposuredueto DU contaminated soilsisconsidered
ALARA.

17.IncludedasAttachment6,isFigure1.3fromthe Site WorkPlanforyour
information.
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j DEPARTMENTOFTHEARMY
UNITEDSTATESARMYYUMAPROVINGGROUND

I 301C.Street
, YUMA,ARizONA853659428

REPLYTO
ATTENTION OF

February21,2012

DirectorofSafety

Mr.RobertoJ.Torres,Senior Health Physicist RECE
NuclearMaterialsLicensing Branch

U.S.NuclearRegulatoryCommission RegionIV FEB242012
1600EastLamarBoulevard
Arlington,TX76011-4511 DNMS
DearMr.Torres:

AsrequestedinyourletterdatedJanuary24, 2012 (mailcontrolnumber576010,RE:Yuma
ProvingGroundRenewalApplicationofNRCLicense SMB-1411), wearerespondingtoyour
requestforadditionalinformation.

1 GunPositions17aand20havebeentheonlytwogun positions fromwhichmaterialhas
beentestfiredunderthislicense.Asthesearetheonly two gunpositionscurrently
instrumentedandequippedfortestfiringlicensedmaterial, werespectfully requestthe
licensereadGunPositions17aAND20.Wewillsubmita license amendment ifthetest
missionchangessuchthatfiringfromlocationsotherthanGP-17a andGP-20is
required.

2.YumaProvingGroundhasidentifiedfourbasicoperationsforitsLicense

DecommissioningPlan.Theseoperationsare:
a.Searchandrecoveryofdepleteduraniumfromthelicensedimpactarea

downrangeofGP-17aandGP-20;
b.Recoveryofapproximately400,000cubicfeetofcontammatedsoilfromthe

impactareaandassociatedlines-of-fire;
c.Disposalofrecovereddepleteduraniumandcontaminatedsoil;
d.Closeoutsurveyofimpactareaandassociatedfacilities.

Thetotalcostofdecommissioning,witha25%allowanceforcontingencyandallowing
forpotentialwastevolumereductionusingMARSSIM,wasestimatedin2011at
$228,000,000.Thisamountwillbeadjustedforinflationthroughoutthelifeofthe
facilityusinginflationcalculatorsavailablefromtheU.S.Government.Checklistsfrom
NUREG-1757,Volume3,areincludedaselectronicCD-ROMattachments.

3.NaturalUraniumandNaturalThoriumareusefulascalibrationstandards,andassuch
werespectfullyrequesttheyremainontherenewedlicense.

4.Thedepleteduraniumcatchboxlocatedatapproximately3500metersinfrontofGun
Position17acontinuestobeused,andwillbeutilizedintotheforeseeablefuture.We
respectfullyrequestthatnodecommissioningactionbetakenagainstthecatchbox.



5.An electronic copyoftheNVLAPcertificationfortheU.S.ArmyDosimetryCenterat
Redstone Arsenal isincludedasaCD-ROMattachment.

6.Although DA PAM40-18doesnotrequirethatindividualsusingdepleteduraniumbe
monitoredfor external ionizingradiationexposure,YumaProvingGroundhasdecided
toissuedosimetry forindividuals occupationallyexposedtodepleteduraniumaspartof
theirroutinejobduties.

7.AnelectroniccopyofTechnical Bulletin43-180isincludedasaCD-ROMattachment.

8.Airsamplingundertherenewal license willbeconductedusingWhatmanEPM2000or
equivalentfilterpaper,whichis 99% efficient forcollectingparticleswithadiameter
greaterthan0.3micrometers.

9.AirmonitoringisperformedatGunPositions 17aand20whendepleteduranium
munitionsarebeingtested,andthedataare presented withourERMresults.Elevated
airmonitoringresultsattheGunPositionwill be evaluated foroccupationaluptake
potentialandpersonnelbioassaymaybeordered as required, inaccordancewithDA
PAM40-18.

10 a.ElectroniccopiesofDAPAM40-18andANSIN13.30 are included asaCD-ROM
attachment.

10b.YumaProvingGroundwillconductitsbioassayprograminaccordance withDA
PAM40-18,Chapter3,Subchapter6;"BioassayRequirementsandProcedures." An
electroniccopyofDAPAM40-18,whichisbaseduponandmakesreference to
guidanceofferedinRegulatoryGuide8.11,isincludedasaCD-ROMattachment.

11.TheChairoftheRadiationSafetyCommitteeisMr.AnthonyL.Brockington.The

CommanderoftheU.S.ArmyYumaProvingGroundandholderofthelicenseis
ColonelReedF.Young.

12.Werespectfullyrequestthecorrectionofthisstatementintherenewallicense.

13.AnexampleofanongoingstudythathasalsocontributeddatainsupportofourERMis
theDepletedUraniumPenetratorAnalysisTestBedArea,or"DUGarden."The
protocolforthestudyconductedintheDUGardenandassociateddataareincludedas
anelectronicfolderontheCD-ROMattachment,andwerespectfullyrequestthis
protocolbeincludedasanauthorizeduseundertherenewallicense.

14.AnelectronicsummaryofourERMprogramdatafromFY2008-2010isincludedasa
CD-ROMattachment.AsourERMdatawillshow,therehasbeenlittlemovementof
licensedmaterialfromthehistoriclines-of-fireinsidethelicensedimpactareaandno
migrationoutsidethelicensedarea.
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15. ThevaluesinTable2aretakenfromDAPAM385-24,TheArmyRadiationSafety
Program. AnelectroniccopyisincludedasaCD-ROMattachment.

MyPoint of Contact forRadiationProtectionisMr.AnthonyBrockington,Directorof
SafetyandAlternate Radiation SafetyOfficer.Mr.Brockingtonmaybecontactedat(928)328-
2660orviaemailat M.

Sincerely,

[
'

ReedF.Yoyn
Colonel, U.S.' y
Commanding

Enclosures(CD-ROM)
1.DecommissioningChecklists
2.NVLAPCertification
3.TB43-180
4.DAPAM40-18
5.ANSIN13.30
6.YPGERMDataFY2008-FY2010
7.DAPAM385-24
8.DUGardenFolder

CF:
ATECRSSO(Mr.Davis)w/enclosures
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DEPARTMENTOFTHEARMY
INSTALLATIONMANAGEMENTCOMMAND

USARMYGARRIsONROCKISLANDARSENAL
'

" '
'

1ROCKISLANDARSENAL
ROCKISLAND,ILLINOlS612995000

NOF:

DEC212016Officeofthe Garrison Commander

DocumentControlDesk

DeputyDirector,Divisionof Decommissioning,

UraniumRecoveryandWaste Programs
'

OfficeofNuclearMaterialSafety and Safeguards

11545RockvillePike
TwoWhiteFlintNorth -

Rockville,Maryland20852-2738

DearDeputyDirector:

ReferenceAmendmentNo.18toUSNuclearRegulatory Commission (NRC)
LicenseNumberSUB-1435issuedtotheCommander, US Army Garrison-Rock Island
Arsenalfordecommissioningresidualdepleteduraniumat Jefferson ProvingGround
(JPG),Madison,Indiana.Yourdocketnumberis-40-08838.

IhaveenclosedanewNRCForm313,withsupportingdocuments, whichrequests
anamendmenttotheNRClicensetochangeitfrom"possessiononly for
decommissioning"to"possessiononly."

YoumaycontactDr.RobertCherry,JPGLicenseRadiationSafetyOfficer, for

additionalinformationat210466-0368orbye-mailatMI.
Sincerely,

,

3Enclosures e e J auke
1.NRCForm313 Colonel,USArmy
2.RequestedChangesto GarrisonCommander
NRCLicenseSUB-1435
3.StatementofIntent



NRC FORM313 U.S.NUCLEARREGULATORYCOMMISSIONAPPROVEDBYOMB:NO.3160012e EXPlRES:06730/2019

@CF ,32,33,34 EsAmatedburdenperlesponselacomplywiththismandatorycollectionrequest4.8hours.Submillalofthe
35,36, 37, 39,end40 applicagon18necessarytodelemilhethattheapplicantisqualiledandthatadequateproceduresexistto

a palactthepublichealthandsafety,SendcommentsregagdingbiedenestimatetotheFO1A,Pfivacy,and
InformationColectionsBranch(T5F53),thSNuclearRegulatoryCommission,WasNngton,DC205550001,

APPLICATION FORMATERIALSorbyemanioinroconects.Resomoe@nev,andbtheDeskOncer,OmasofWormaUonandRegulatory

LICENSE AkintNEOB40WSWM1%OncHIManagenantandBudg%Washingbn,DCS Hanmans
usedtoImposeaninformationcollec|londoesnotdisplayacunentlyvalidOMBconsolnumber,theNRCmay

w nolconductorsponsor,andapersonisnotrequiredtorespondto,Oneinfonnaifoncolleollon.

INSTRUCTIONSISEETHE CURRENT VOLUMESOFTHENUREG16SSTECHNICALREPORTSERES("CONSOLIDATEDGUlDANCEABOUTMATERIALS
LICENSES")FORDETAILED INSTRUCTIONS FORCOMPLETINGTHisFORM1
SENDTWOCOPIESOFTHECOMPLETED APPLICATION TOTHENRCOFFICESPECIFIEDBELOW.

.

APPLICATIONFORDISTRIBUTEDNOFEXEMPT PRODUCTS FILEAPPLICATIONSWITH: IFYOUARELOCATEDIN:

MATERIALSSAFETYLICENSINGBRANCH ILLINOls,INDIANA,IQWA,MICHIGAN,MINNESOTA,MISSOURI,OHi0,ORWISCONSIN,SEND
DMSIONOFMATERIALSAFETY,STATE,TRIBAL ANDRULEMAl0NG PROGRAMS APPUCATIONST0:
OFFICEOFNUCLEARMATERIALSSAFETYAND SAFEGUARDS
U.S.NUCLEARREGULATORYCOMMISSION MATERIALSLICENSINGSRANCH
WASHINGTON,DC205550001 U.S.NUCLEARREGULATORYCOMMISSION,REGION111

2443WARRENViLLEROAD,SUITE210
ALLOTHERPERSONSFILEAPPUCATIONSASFOLLOWS: LISLE,IL60532-4352
IFYOUARELOCATEDINr
ALABAMA,CONNECTICUT,DELAWARE,DISTRICTOFCOLUMBIA,FLORIDA, GEORGlA, ALASKA,AR120NA,ARKANSAS,CALtFORNIA,COLORADO,HAWAll,IDAHO,KANSAS,
KENTUCKY,MAINE,MARYLAND,MASSACHUSETTS,NEWHAMPSHIRE, NEW JERSEY, LOUISIANA,MISSISSiPPI,MONTANA,NEBRASKA,NEVADA,NEWMEKlCO,NORTH
NEWYORK,NORTHCAROUNA,PENNSYLVANiA,PUERTORICO,RHODEISLAND, SOUTH DAKOTA,OKLAHOMA,OREGDN,PACIFICTRUSTTERRITORIES,SOUTHDAKOTA,TEXAS,
CAROUNA,TENNESSEE,VERMONT,VIRGtNIA,VIRGINISLANDS,ORWESTVlRGINIA, UTAH,WASHINGTON,ORWYOMING,
SENDAPPUCATIONSTO: SENDAPPLtCATIONSTO:

LICENSINGASSISTANCETEAM
DIVISIONOFNUCLEARMATERIALSSAFETY NUCLEARMATERIALSUCENSINGBRANCH
U.S.NUCLEARREGUl.ATORYCOMMISSION,REGlONI U.S.NUCLEARREGULATORYCOMMISSION,REGlONIV

^ 2100RENAISSANCESOULEVARD,SUlTE100 1600E.LAMARBOULEVARD
NINGOFPRUSSIA,PA194082713 ARUNGTON, TX760114511

PERSONSLOCATEDINAGREEMENTSTATESSENDAPPLICATIONSTOTHEU.S.NUCLEAR REGULATORY COMMISSIONONLY1FTHEYWISHTOPOSSESS
ANDUSELICENSEDMATERIALINSTATESSUBJECTTOU.S.NOCLEARREGULATORYCOMMISSION JURISDICTIONS.

t THISisANAPPLICATIONFOR(Checkapproprfete#em; 2.NAMEANDMAILING ADDRESSOF APPLICANTflacledellPcode)

A.NEWUCENSE ColonelKenneth J.Tauke

B.AMENOMENTTOLICENSENUMBER SUB-1435 USArmyGarrisonROCk IslandArsenal(IMRI2A)
1ROCkIslandArsenal

C.RENEWALOFLlCENSENUMBER ROCkisland,Illinois61299-5000

3.ADDRESSWHERELtCENSEDMATERIALWILLBEUSEDORPOSSESSED 4.NAMEOFPERSONTOBECONTACTED ABOUT THISAPPUCATION

Mr.RobertChelTy
BUSINESSTELEPHONENUMBER BUSINESS CELLULAR TELEPHONENUMBER

JeffersonProvingGround (210)4660368 (210) 313-0952Madison,Indiana47250
BUSINESSEMAILADDRESS

robert,n,Cherry.civ@mail.mil

SUBMIT(TEMS5THROUGH11ON81/2X11"PAPER.THETYPEANDSCOPEOFINFORMATIONTOBEPROVlOEDISDESCRIBEDINTHEUCENSEAPPLICATIONGUlD'E.

6,RADIOACTIVEMATERIAL 6.PURPOSE(S)FORWHICHUCENSEDMATERIALWILLBEUSED.
a.Elementandmassnumber;b.chemicalandforphysicalfamr,andc.manlinumamount 7.INDMDUAL(S)RESPONSIBLEFORRADIATIONSAFETYPROGRAMANDTHEf R
whichwilbepossessedetanyonetime TRAININGANDEXPERIENCE.

8.TRAININGFORINDMDUALSWORKINGINORFREQUENTINGRESTRICTEDAREAS. 9,FAClliTIESANDEQUIPMENT.
10.RAD1ATIONSAFETYPROGRAM 11WASTEMANAGEMENT.

12.LICENSEFEES(Feesrequiredonlyfornewapplications,wthfewexcepilons*) ygg
ENCLOBED$
may

(See10CFRf70andSecSonf?0Af) CAfEGORY*AmendmentsfRenewalsthatincreasethescopeoftheexisungilcensetoaneworhigherfeecategorywinrequiseafee,

13.CERT[FICATION,(MusthecompletedbyappUcanQTHEAPPUCANTUNDERSTANDSTHATALLSTATEhfENTSANDREPRESENTATIONSMADElNTHISAPPDCATIONARE8WDENG
UPONTHEAPPLICANT

THEAPPLICANTANDANYOFFICIALEXECUTINGTHISCERTIFICATIONONBEHALFOFTHEAPPLICANT,NAMEDINiTEM2,CERTIFYTHATTHISAPPLICATIONISPREPAREDIN
CONFORMITYWITHTITLE10,CODEOFFEDERALREGUl.ATIONS,PARTS30,32,33,34,35,36,37,39,AND40,ANDTHATALLINFORMATIONCONTANEDHEREIN18TRUEAND
CORRECTTOTHEBESTOFTHElRKNOWLEDGEANDBEUEF.
WARNING:18U.S.C.SECTION1001ACTOFJUNE25,194B62STAT.T49MAKESITACRIMINALOFFENSETOMAKEAWILLFULLYFALSESTATEMENTORREPRESENTATIONTO
ANYDEPARTMENTORAGENOYOFTHEUNITEDSTATESASTOANYMATTERWITHINITSJUR1SDICTION.
CERTIFYINGOFFICER-TYPED/PRINTEDNAMEANDTITLE SIGNATURE DATE

KennethJ.Tauke,Colonel,USArmy
CDmmander,USArmyGarrison-RockIslandArsenal
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FINAL

LICENSEAMENDMENT REQUEST
JEFFERSON PROVING GROUND,MADISON,INDIANA

MATERIALSLICENSE SUB1435, DOCKETNO.4008838

,

December2016

SubmittedBy:

U.S.ARMYINSTALLATIONMANAGEMENTCOMMAND
ATTN:IMSO,Building2261,

.

2405GunShedRoad,FortSamHouston,Texas,78234-1223

SubmittedTo:

U.S.NUCLEARREGULATORYCOMMISSION
OfficeofNuclearMaterialSafetyandSafeguards
11545RockvillePike,TwoWhiteFlintNorth,Rockville,MD20852-2738

-
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TheUS Army requests theUSNuclearRegulatoryCommission-(NRC)tomake
changesto the following licenseconditionsinlicensenumberSUB-1435.

Current Text RequestedText

9.AuthorizedUse:For possession onlyfor AuthorizedUse:Forpossessiononly.
decommissioning.License renewal

applicationsdatedAugust29, 1994.

10.Authorizedplaceofuse: 10.Authorizedplaceofuse:The
A.Thelicensedmaterialshallbekept onsite,

licensedmaterialshallbekeptonsitein
therestrictedareaknownastheforthepurposeofdecommissioning,in the

restrictedareaknownasthe"Depleted "Depleted UraniumimpactArea."This,

UraniumImpactArea"Thisareaislocated area islocatednorthofthefiringline,at
northofthefiringline,attheJefferson Jefferson ProvingGround,Madison,

Indiana 47250. - -

ProvingGround,inMadison,Indiana47250
B.Thislicensehasbeentransferredfromthe
"U.S.DepartmentoftheArmy,U.S.Army
SoldierandBiologicalChemicalCommand,
AberdeenProvingGround,Maryland21010-
5424"to"U.S.DepartmentoftheArmy,1
RockislandArsenal,Rockisland,Illinois
61299-5000."

12.D.JPGSecurityPlanincludedwiththe [Delete.Licensecondition H shows that
letterdatedDecember10,2003. thecurrentradiationsafetyplan

supersedesthe"JPGSecurityPlan.")

13.TheArmyshallsubmita [Delete.Therequestedchangeto
DecommissioningPlanforNRCreviewand licensecondition9obviatestheneedfor

approvalunderanaltemateschedule thislicensecondition.Also,theArmy
identifiedinitsMay25,2005,FieldSamplingmetthisrequirementin2013,although
Plan;itsresponsestoactionitemsfroma theArmyrequestedtheNRCtocease
September8,2005,publicmeetingbyletterconsiderationofthesesubmittalswhile
datedOctober26,2005;itsFieldSamplingtheArmypreparedNRCForm313and
PlanaddendumdatedNovember2005and thiscurrentequestforlicense
allsubsequentaddendums;itsresponsesto amendment.)
NRC'srequestforadditionalinformationby
letterdatedFebruary9,2006;anditsMay2,
2012letter.TheArmywillalsosubmitan
EnvironmentalReportusingtheguidancein
NUREG-1748forNRCtouseinpreparing
anEnvironmentalImpactStatement.The



" RequestedChangestoNRCLicenseSUB-1435

CurrentText RequestedText .

Decommissioning PlanandEnvironmental
Reportwill besubmitted nolaterthanAugust
30,2013.

TheArmyalsorequests thattheattachedEnvironmentalRadiationMonitoringPlan
(ERMP)replaceall previous fieldsamplingrequirements.Thepurposeoftheprevious
FieldSamplingPlanwas forsitecharacterization inanticipationofmeetingthe
decommissioningrequirements inthecurrentlicense.IftheNRCagreestotheArmy's
aboverequesttomodifylicianse condition 9,thenthepurposeofenvironmental
radiationmonitoringchanges from sitecharacterization toeffluentmonitoring.The
attachedERMPfollowsthemodel the NRChasapproved[pending)foreffluent
monitoringoflegacydepleteduranium from theM101spottingroundfortheM28Davy
Crockettweaponsystem(Ilcensenumber SUC-1593).

WeincludeanewDecommissioningFunding Plan provided inaccordancewith10CFR
.40$40.36thatincludesastatementofintent to request funds.

..

. Finally,pleasesee.theattachmentabouto.urrequest for exemption fromthe"timeliness
.

rule."

Attachments:
EnvironmentalRadiationMonitoringPlanfortheDUImpactArea atJPG
DecommissioningFundingPlanforLicenseSUB-1435JeffersonProving Ground
JPGRequestforExemptionfromthe"TimelinessRule"

2of2



Environmental RadiationMonitoringPlanfortheDUImpactArea
atJefferson ProvingGround,Indiana

1 Introduction

TheNuclear Regulatory Commission sourcemateriallicensenumberSUB-1435
requiresenvironmental radiation monitoringfortheDUimpactAreaatJeffersonProving
Ground(JPG).The authorized useofthedepleteduraniumhaschangedfrom
"possessionfordecommissioning" to"possessiononly."Asaresult,thepurposeof
environmentalradiation monitoring changedfromsitecharacterizationtoeffluent
monitoring.

Thepurposeofthisenvironmental radiation monitoringplan(ERMP)istodescribethe
environmentalsamplingprogramto detect depleteduranium(DU)leavingtheDU
ImpactArea.TheERMPexplainswhich environmental pathwaysrequireevaluation,
whichsampleswillbetakenforthoseevaluations, wherethesesampleswillbetaken,
howoftenthesesampleswillbetaken,and how thesesampleswillbeanalyzedforDU.
Section2describessamplingpointsandsampling frequencies. Subsequentsections
explainwhysurfacewaterandsedimentaresampled while allothermediaarenot
sampled.

ThisERMPreplacesandsupersedes"DepletedUranium Sampling Program,
EnvironmentalRadiationMonitoringProgram,JeffersonProving Ground, Madison,IN,"
datedMarch10,2000(U.S.Army2000).
2.SamplingPointsandSamplingFrequency(Table1)
TheArmywillsamplesurfacewaterandsedimentsatlocationsdownstream fromthe
DUimpactAreainMiddleForkCreek(SD-DU-001/SW-DU-001)andBig Creek (SD-
DU-002/SW-DU-002)attheJPGinstallationboundary.Samplingatthesepoints isfor
detectinganyDUthatmightbeleavingJPG.

Similarly,theArmywillsamplesurfacewaterandsedimentsatlocationsdownstream

fromtheDUImpactAreainMiddleForkCreek(SD-DU-007/SW-DU-007)andBigCreek

(SD-DU-008/SW-DU-008)attheboundaryoftheunexplodedordnance(UXO)area.
SamplingatthesepointsisfordetectinganyDUthatmightbeenteringareasatJPG
opentothepublic.

Table1.RecommendedERMSampleLocations

samplesdownstreamfromtheDUImpactArea basedonrationale |andfallnearinMiddleForkCreek(SD-DU-001/SW-DU-developedfromthe ,

hydrolicNghand001,SD-DU-007/SW-DU-007)andBigCreek EnvironmentalReport(U.S.
(SD-DU-002/SW-DU-002,SD-DU-008/SW- Army2013a)andsite- ,

DU-008),asshowninFigure1basedonthe specificdetailspresentedin, preventedbyweatherj(e.g.,% shaWrationalepresentedinSection12 Sections8and9



'

Environmental RadiationMonitoringPlanfortheDUImpactArea
atJefferson ProvingGround,indiana

--- m ,

--

,
,- .- g;---

;. -
. ,

; 3;-. '.rq;.qS. ,
. . q;

i )1.'Pr..pN.c, s :|k *
it f . . g, m
, . .* r L ; ,. .

" c,
, jA a .1; Jarft~ g ..;'f.

, f - ,..,,.arf :a *n -.,
y f .,,g ,- b 56 a f;
/ '' C

, , L. -j- '' Q ~,% j?.
. ,

-" / j,@.t=^' -

, t [f ,;
'

-3 .
, 4 .g r rio.-/

: ., vs 6 ec
' tA Co; % ' M'@ !.[,

. JSI - l,b m.

| f^' . !'
.

' -zAf' *
~

, ,

" =m* w . .., ,so.om
swoue.: / .* .

,, ,y. .. , .t ,

. a ,
. ,

,' ,' 'i' ,. --
- -- D ;i. (sw

.

j :
, , ,

' !
' -

-

!' sav:....,ut
^

,- ~
- : .mm o

.

-.- , .

x / '
, ,,

v '-- vvso:in
'"

-

" u,.r3cr
. .

j - '

.

+ .

a - s.,00:.s

8 m, , w ,

8 v,,c..,e3 .'
so.orn j

. nou-a 3
-

*

-,
unc.

/ 7'
WWLE a! ,

- j, s .
< a- . ;

.:sc. r 1'i - ,-

4 ( .

'

.

..-

s.ct :x f,
' ' t..1 . e..r

,
.

| I .
. s

,

m-

', L'""'" : ,,,,,, , / .

' :vw ar -

,.

'

|
,

-. .- --.g..wk .
,-- -j ,s

, . m.
~y ,, gq .)

, , w
, ) N
I / i,' ,w .. .

,f f -;
' I,

' '
- -

~ @ j. .

.,--- - J
'

-- .-.. .. . . -. - - -- - -- '

,
,

,

L=vau A
* ""'P'*' N"P'"SW gy-

- -E
.... cs., samametUCuw#Arms *

e ' ~ '

miamenso.na, 5
b 6 M

. -

W:. L

Figure1SamplingpointlocationsSW-DU-001,002,-007,and-008andSD-DU001,-002,--007and-008

2



Environmental RadiationMonitoringPlanfortheDUimpactArea '

atJefferson ProvingGround,Indiana

3. Historical Information

Inaddition tothetestingofconventionalexplosiveammunition,theU.S.Armyalsoproof
testedlarge caliber (i.e.,105-and120-mm)anti-armorDUpenetratorsunderNRC
SUB-1435 from 18March1984to2May1994(U.S.Army2013).Armypersonnelfired
approximately 220,462 Ib(100,000kg)ofDUprojectilesintotheDUImpactArea.All
DUpenetrators were testfiredfromthethreefixed-gunpositionsontheeast-west
orientedfiringline using gunsthatwereaimedinanortherlydirection.Sincethe
penetratorswerenot fired athardtargets(e.g.,dismantledtanks,armoredpersonnel
carriers),thepenetrators traveled throughthesofttargets,hittheearth/burieditself,or
ricocheted/continuedtraveling until eachpenetratorlostallkineticenergyandfelltothe
ground.

Undertheformersitecharacterization monitoring program(U.S.Army2000)samples
werecollectedsemiannuallyinthefall and springfrom23locations(Figure1).Samples
fromdifferentmediawerecollected,including 4surfacesoil,11groundwater,8surface
water,and8sedimentsamples(U.S.Army 2000), plusoneduplicatesampleforeach
mediumduringeachevent.

4.PhysicalEnvironment
TheDUImpactAreaiswithintheMuscatatuckPlateau physiographic regionandis
characterizedbybroaduplandscoveredbyglacialtillwith entrenched valleys(Gray
2001).TheglacialdepositsoverliePaleozoicbedrockconsisting ofinterbedded

limestone,dolomite,andshale,andoverburdenthicknessesbased onpreviously

installedmonitoringwellsrangefrom10togreaterthan65ftthick (U.S. Army2002).
AccordingtoFranzmeier,Steinhardt,andSchulze(2004),theglacial till isPre-
WisconsinanageandthoughttobeIllinoianageorolderandiscovered with athick(>6
ftthick)mantleofWisconsinanageloess(winddepositedsilt).Thesoilregion that

encompassestheDUImpactAreaisdescribedas"moderatelythickloessover

weatheredloamyglacialtill"(USDANRCS1999).
TheDUImpactAreaisincisedbytwostreams(i.e.,MiddleForkCreekandBigCreek)
andassociatedtributaries.Thesurfacereliefgenerallyisaresultoferosionanddown
cuttingassociatedwiththestreamsandsurfacewaterflowtothestreams.Thesurface
waterdrainageischaracterizedasexhibitingadendriticpatternthatdischargestothe
streams.Thevegetativecoverconsistsofwoodedareascontainingdeciduoustrees
andopenspacespopulatedwithgrasses,sedges,andotherherbaceousplants.FWS
usescontrolledburns(managementofvegetationbyprescribedfires)tomanagesome
ofthegrasslandareas.Awidevarietyofwildlifeinhabitsthearea,includingterrestrial
crayfishandotherburrowinganimalsthatmaycauselocalizedbio-turbation(i.e.,
reworkingofsoilsandsedimentsbyanimalsorplants)ofthesoil.

3



, * *

DEPARTMENTOFTHEARMY
, ,

USARMYABERDEENTESTCENTER
400COLLERANROAD

ABERDEENPROVINGGROUND,MARYLAND210055059
REPLYTO 27AUG2008
ATTENTION DF

TEDT-AT-CO

MEMORANDU1 RU
w S

Mr.Jam . so , e Irector,SArmyDevelop estCommand,
314 ngsCornerRoad, Aberdeen ProvingGround,M cl005-5055

MGRogerA.Nadeau,Commander, USArmyTest EvaluationCommand,4501Ford
Avenue,Alexandria,VA 22303-0001

FORUSNuclearRegulatoryCommission, LicensingAssistantTeam,DivisionofNuclear
MaterialsSafety,RegionI,475Allendale Road, KingofPrussia,PA19406-1415

SUBJECT:RenewalofSourceMaterialLicense SUB-834, DocketNo.040-07354,Control
No.142314 a

3
2 bcm31.References: 26S.c

a.Letter,NRCRegionI,27February2008,subject:Department oftheArmy,RequestE 2
forAdditionalInformationConcerningFinancialAssuranceDocuments, ControlNo. g
141654. -

.c:

b.Memorandum,ATC,TEDT-AT-CO,14July2008,subject:Response toAmendment

ofNRCSourceMaterialLicenseNo.SUB-834,ControlNo.142314.

c.Letter,HQNRC,DivisionofIndustrialandMedicalNuclearSafety,24June 2008,

subject:NoticeofExpiration.

d.TelephoneconversationbetweenMr.DennisLawyer,NRCRegionI,andMr.J.Scott

Wright,Chairman,ATCRadiationSafetyCommittee,20August2008,subject:Requestfor

AdditionalInformationConcerningFinancialAssiuranceDocuments.

2.Requestrenewalofsubjectlicense.Thechang;esandadditionalinformationprovidedin
ourfinancialassurancedocumentsrequestedinrefIdareatenclosures1and2.TheNRC
Form313,ApplicationforMaterialsLicense,and!thesupportingdocumentationdescribing
ourcurrentprogramisatenclosure3.

3.Pleasenotethatourdecommissioningandfinancialassurancedocumentationwas
patternedafterNUREG-1757,AppendixAandusestheassumptionscontainedwithin
includingthatsourcelimitsarereachedanddecommissioningactivitieswillcommence
immediatelyuponcessationofoperations.Thiscostestnnatedoesnotincludeanysalvage
valuefromthematerialremovedorcostbenefitsriotavailabletothegeneralpublic.This

PrinWon RecycWPaper

NMSS/RGNIAATER.ALS002



g ,

TEDT-AT-CO

SUBJECT: RenewalofSourceMaterialLicenseSUB-834,DocketNo.040-07354,Control
'' No.142314

costestimate will beadjusted whenlicenseamendmentsareapprovedoreverythreeyears
forinflation.

4.Mypointofcontact for thismatterisDr.TanyaPalmateerOxenberg,(410)278-1309,
tanya.oxenberg@us.anny.mil.

3Enclosures HNP.ROONE"
olonel, FA

Commanding

CF:
Cdr,USACHPPM,5158BlackhawkRoad,APG,MD 21010-5403

.

..

2
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NRCFORM313 U.SNUCLEARREGULATORYCOMMISSIONAPPROVEDBYOMB:NO.31500120 EXPlRES:10/31/2008
(42008)

Estimatedburdenperresponsetocomplywiththismandatorycollectionrequest4.4
hours.Submittalofthe licationisneces todeterminethattheapplicantIs

10 CFR30,32,33, ualmedandthatad proceduresexistto thepublicheatlhandsafety.
34, 35, 36,39,and40 ndcomments burdenestimatetoth cordsandFOI

'

Services
Branch(T5FS U. , NuclearReulatoCommission,Washiton,DC

v 205550001,orby tametemailtoin gov,andtotheDe Officer,# OfficeofInformationandRegulatoryAffairs,N U202,(31500120),Officeof
APPLICATION FORMATERIALSLICENSEuanagementandBud9et,Washingfon,DC20503.Ifameansusedtoimposean

informationcollectiondoesnotdisplayacurrentlyvalidOMBcontfolnumber,theNRC
maynotconductorsponsor,andapersonlanotrequiredtorespondto,the
informationcollection.

INSTRUCTIONS:SEE THE APPROPRIATE LICENSEAPPLICATIONGUIDEFORDETAILEDINSTRUCTIONSFORCOMPLETINGAPPLICATION.
SENDTWOCOPIESOF THE ENTlRECOMPLETEDAPPLICATIONTO:THENRCOFFICESPECIFIEDBELOW,

APPLICATIONFORDISTRIBUTION OFEXEMPT PRODUCTSFILEAPPUCATIONsWITH: jIFYOUARELOCATEDIN:

DIVISIONOFINDUSTRIALANDMEDICAL NUCLEAR SAFETY ILUNOlS,INDIANA,IOWA,MICHIGAN,MINNESOTA,MISSOURi,OH10,ORWISCONSIN,SEIE)
OFFICEOFNUCLEARMATERIALSSAFETY ANDSAFEGUARDS ;APPtJCATIONSTO:
U.S.NUCLEARREGULATORYCOMM1SSION '

WASHINGTON,DC205550001 l MATERIALSUCENStNGSRANCH
' U.S.NUCLEARREGULATORYCOMMISSION,REGIONIH

ALLOTHERPERSONSFILEAPPLICATIONSASFOLLOWS: @ 6@32@352
IFYOUARELOCATEDIN:

ALABAlilA,CONNECTICUT,DELAWARE,DISTRICTOFCOLUMBIA, FLORIDA, GEORGIA,!ALASNA,ARIEONA,ARKANSAS,CALIFORNIA,COLORADO,HAWAti,IDAHO,KANSAS,
KENTUCKY,MAINE,MARYLAND,MASSACHUSETTS,NEWHAMPSHIRE, NEWJERSEY, ,LOUISIANA,MISSISSIPPi,MONTANA,NEBRASKA,NEVADA,NEWMEXICO,NORTH
NEWYORK,NORTHCAROLINA,PENNSYLVANIA,PUERTORICO,RHODE ISLAND, SOUTH. DAKOTA,OKLAHOMA,OREGON,PACIFICTRUSTTERRITORIES,SOUTHDAKOTA,TEXAS,
CAROUNA,TENNESSEE,VERMONT,VIRGINIA,VlRGIN1SLANDS,ORWEST VIRGlHIA, UTAM,WASHINGTON,ORWYOMING,SENDAPPLICATIONSTO:
SENDAPPiJCATIONSTO:

UCENSINGASSISTANCETEAM ' NUCLEARMATERIALSLICENSINGSRANCH
DIVISIONOFNUCLEARMATERIALSSAFE1Y U.S.NUCLEARREGULATORYCOMMISSION.REGIONIV
U.S.NUCLEARREGULATORYCOMMISSION.REGIONI 612E.I.AMARBOULEVARD,SUiTE400
475ALLENDALEROAD '

ARLINGTON TX76011-4125
KINGOFPRUSSIA,PA 194061415

PERSONSLOCATEDINAGREEMENTSTATESSENDAPPLICATIONSTOTHEU.S.NUCLEARREGULATORY COMMISSION ONLYIFTHEYWISHTOPOSSESSANDUSELICENSED
MATERIALINSTATESSUBJECTTOU.S.NUCLEARREGULATORYCOMMISSIONJURISDICTIONS.

1.THISISANAPPUCATIONFOR(Checkappropriateitem) 2.NAMEANDMAIUNG ADDRESS OFAPPUCANT(includeLtPcode)

q !USARMYABERDEEN TESTCENTERA, NEWLICENSE

S. AMENDMENTTOUCENSENUMBER
'

s , L
-

/ABERDEENPROVING GROUND, MARYLAND
[ C. RENEWALOFLICENSENUMBER SUB834 121005-5059

3.ADDRESSWHEREUCENSEDMATERIALWILLBEUSEDORPOSSESSEO ?4.NAMEOFPERSONTOBECONTACTED ABOUT THISAPPLICATION

USARMYABERDEENTESTCENTER TanyaPalmateerOxenberg, Ph.D,

400COLLERANROAD
ABERDEENPROVINGGROUND,MARYLAND (TELEPHONENUMBER

21005-5059 (410)2781309

SUBMITITEMS5THROUGH11ON81/2Xit"PAPER.THETYPEANDSCOPEOFINFORMATIONTOBEPROVIDEDISDESCRIBEDINTHELICENSEAPPUCATION GUIDE.

5.RADIOACTIVEMATERIAL t
a.Elementandmassnumber,b.chemicaland physit 'and aiximumamount !6.PURPOSE(FOR ICNS MATERIALWlLLSEUSED.
whichwillbepossessedatanyonetime.

, j
7.INDIVIDUAL(S)RESPONSIBLEFORRADIATIONSAFETYPROGRAMANDTHEIR 8.TRAINING IVI KI ORFREQUENTINGRESTRICTED AREAS.TRAININGEXPERIENCE.

9.FACIUTIESANDEQUIPMENT. 10.RAD1ATIONSAFETYPROGRAM.

12.LICENSEFEES(See10CFR170andSection170.31)
FEECATEGORY @@Ng

13.CERTIFICATION,(Mustbecompletedbyappicant)THEAPPLICANTUNDERSTANDSTHATALLSTATEMENTSANDREPRESENTATIONSMADEINTHISAPPUCATIONAREBlNOINGUPONTHEAPPUCANT.
THEAPPLICANTANDANYOFFICIALEXECUTINGTHISCERTlFICATIONONSEHALFOFTHEAPPUCANT,NAMEDINITEM2,CERTIFYTHATTHISAPPUCATIONISPREPAREDIN
CONFORMITYWITHTITLE10,CODEOFFEDERALREGULATIONS,PARTS30,32,33,34,35,38,39,A ,ANDTHATALLINF MATIONCONTANEOHEREINISTRUEANDCORRECTTOTHEBESTOFTHEIRKNOWLEDGEANDBELIEF.
WARNING:18U.S.C.SECTION1001ACTOFJUNE25,194862STAT.749MAKESITACRIMI OFFENTO A LF LYFALSESTATEMENTORREPRESENTATIONT0
ANYDEPARTMENTORAGENCYOFTHEUNITEDSTATESASTOANYMATTERWITHINITSJ RISDICTI

EiiiiffFYINGOIEifidiiGWDFRWAfilifA'NEfTITil
' ' ' "' " '

S NdUifif~' ' ''~ ' ' '
' '

iDATE'
JohnP.ROOney,Colonel,FA,Commander,ATC ; //.

FORNRC:USNLY
g TYPEOFFEE |FEELOG - FEECATEGORY;AMOUNTRECEIVED CHECKNuMR COMMENTS

w i ,s
APPROVEDSY DATE

.:

NRCFORM313(42008) PRINTEDONRECYCLEDPAPER



.

Item 5:
#

Byproduct, source, Chemicaland/or Maximumamountthatlicenseemay
and/or special nuclearphysicalform possessatanyonetime
material underthislicense

A Uranium(natural An 5kiloams
B Uraniumde leted) MetalAllov 500kiloams
C Thorium An 5kilor ams

,-

,-o

#

%o
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,s
Item 6:

w,-

Foruse in munitions, projectiles,andothercomponents;asarmprandshieldingmaterial;as
simulator of special nucleardevices;andintestingofvariouscomponentsincludingtheroutine
testfiringof ammunition intoanenclosedfacility(e.g.Superbox)againstconventionalarmor
and/orarmorincorporating depleteduranium(DU),attheFord'sFarmtestrange.Testfiringof
DUammunitionfor accuracy against"softtargets"areconductedattheMainFrontBarricades
andTrenchWarfare test ranges intocatchboxestofacilitateDUrecoveryandminimizethe
increasedamountofDU unrecovered intheimpactarea.

Testfiringswillnotbeintentionally firedintostreams,rivers,ortheChesapeakeBaythatis
outsidetheDUimpactarea.

Forprocesseswhichmaybeusedinthe disassembly oftargets,structures,orvehicles,suchas
tanks,thatcontainorarecontaminatedwith DU. Theseprocessesinclude,butarenotlimitedto
grinding,cutting,sawing,chiseling,torching, shearing, andtheuseofexplosivedevices.
Processeswillbeconductedinsideanenclosed facility attheFord'sFarmtestrangesuchthat
airborneparticleswillbecontainedwithinthefacility andnotreleasedtotheunrestrictedarea.
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EXECtlTNE/SUMMARY
..

AirtantTechsysteensFacility
frepectiortReport040,08830/98001

Thepurpose fttheinspectionwastoperformUnareksepotsurveyaofweaswithintheMiant
Techsysteras Proving GroundsicedtedjnEERiverMinnMotafsNhcontamiriationinexcess3t
NRCguisiabnes wasidentifiedwithintheShort2 WangeCatoiterAreaandtheNedheast
SCARCatcher Area BasedorireWewsofthe-licenseefsJinalsurveyrepmissndaddeodaro
Thereportsandthe results oftheNRCfinal'ctosecutsurveysthese.arpaswereconsideredtcy
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