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Inventory Extension Considerations for ~ong-Term Storage
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ABSTRACT

“ Los Ahunos Ntuiornd Lnbonxory is in the proocss
of modifying its nudcar materials storagefhoility to a
long-tom stomgo configuration, in support of this
effort, wo examinedtcehniml and administrrttivo mcaas
to extendperiods batwecnphysical invontork Both tho
frcquoncyandsampk sise during a physicai inventory
coyhl significantly impacl required sizing of rho non.
itestructivoaway (NDA) Inl)omhxy M well M mnt$rhd
hirndlirigcnpal>ilities,Sever&loptiorvi ma being crmid.
end, inoiuditrg (1] treating each rNomgeloomion Iirt a
soprimlovinill, (2) minimizing Wu numhrrr nf i~ems
rdwrncrlfor qli~>tlbdve mridysiahy oplhnir,ind lha uso
of hj W &MlrnWory n\a~u*metltn, intd (3) u{ilizitrg
odvarwodmonitoring Whrlotjitw, cftfm wm9iWrttion
of Ilma pririime!ersshould allow us to irehiuw and&m.
on#tr@ow~fband rrwwo titorrtgo while minimizing !he
hnp~oi on firuility qwm{ions and without having to
inorcsw thrr Him of the ?WA lnbrmttory bsyoml that
ruqnirotifor imticipinedshipping and rcmivirrg nativities,

1, INTRODUCTION

The Nuclear Mn!eriais SMmgu I%oiiity (NMSR) is
n renovndett project w nn existing building lowed
wilitin d)$ conihw of ‘i’cuhnicai tin 55 a~ thtr Los
AlnmornWMuniunI FrtuiiiIy, Tha NMSP will provide n
hmg.twm #tf.rrrtflavault, nhipping sntl recoivirrg areas,
rindu i}ottdo~kuc!ivgtisuay(Ni)A) htiwmory, Tho riiw
ago WA imtlarnigmrtito we ttuhr matcrhddim msots
~hu94=i etitorhfor imtg-larm ;tnriig*,

in the array with a wqrsoity to store m last 5000 items,
The sl:nwgc WOIItirwt wiil be crmstructsd tf.r meet riw
rcquiromwr!sfor !hu wxri~e of Cntagwy I qrmntitks of
spcciidmwlcar materials.Vault accesswill becontroihd
hy locked vmdt-type doors with two lucks imd moni.
tored by rwcosssrmsorsandutotion dirtsc;ws.

When tho NMSP first bocoinesqemfiwrrd, ii wili
take severaly@rs IO move. all of materinl from other
Laboratory storageHrurMinto tho facility, Tho vmilt am
will havacmrsiderrrblusclivity on rr tinily basis for sov.
arul YWWNtiuring the loadingphase,

II* EVALUATION OF MINIMUM AND
MAXIMUM TIMES TO PERFORM
INVENTORY

llro Los Ahunwi Ntniorml L.nboratoryTcdutoiogy
ModaiinI; imd Analysis Oroup (’13Ax7) has dovoiopeda
mndol O?fhs NMW to akt in wduadttg bonlenccta {n
tho facility, A portion of this modol focu$c$ on Uw
moventcnt of nuoiaarmotoriaisinto and out ot’ thastor.
ago vault via tho automatedcrane and ink> Ihu NUA
Iiibwwtory anti through variousWA in$triimciits,’

lit nn Mix! to mtdwntiwdlha twnfi{rnhm A:*{ mny
h4 ~iw{xdntedwitil invmtlwy in III? N19iHl;, wwwrnt
iovantory scunnfio$ww~>Itin il~t{)ti~h dm mudel, ‘llIs
followh}ti W$tililli{i[)tla weie wide hi thaovnlnntiwt:
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No tthipt&ts am rcc4ivodinto tb faoility thaM
ing inventory,
The wine opwidun tidw I Iwir tiI pwfwm,
TM nauwon itioawott!ani takes N mhiulu tu
periurnl<
‘1114t!(ltflhllit{wy Ill@lf*(ltl’tilt’lit tnhwi 5 llilllu(v!l

t{i set iip Ml I ndnulo lt\l?MNuteiii@ili tiiiiu 1!(!1’

{ml f(lf WA WI ill n well,

‘llt! h:illty t}iwrntwrwl only utm ddh pet dny,

‘t iiil VriultL!cmtulntiWJtl Iidino,



200 hems am randomly wlcoted km] walls in !htr
array.

All itams must be mcwrcd by gomma isotr.tpics
andCddItWUy,

W3ruffo 11:

200 iiwns am randomly selectedfrom Wslls hr the
array,

180i!ems we conflnnsd in phrco,

Xi horns am mcasnrcdby calorimetry and gamma
isotopics mcasurumsnb, ‘

Scd)ratiuIll:
200 items am mndom]y sckctcd from WOJISin
nrruy,
All 200 kernsUS crxrfimwd in plrrctr,

Sc!xulrh N:
All 6000 ittfms wilt roquirc maasuftrmcnt
gammaisotopics and nautronmcasuremonL

tllo

by

Tabhr 1(lolt\on$@atesthd severertporatlonal Impact
that wHI nccur under phynicd hverrtofy appmhes W

tsquire vmithtion measurements on large ~tn~isliwd
samplesU( wmtainera, Below wrr examina Ine!hwh for
Ox{en&lg ptlysiu~i inwrntofy porinds and IIlinitllizing

the olferntioniil impnct w+wuirrtcd willt i;hydcrd

hwtrnl.orh

TABLE 1, Titna to Prirf$xm Phydd
T

Inventory

I Numberuf’diry~ I
“Jyeniukl I 72,25

Surrnarlorl ‘7$04

Fkx3msduW 24’2

Sc4nnrtoIV 420

11!, WiY3iOAL HWW70RY CON91DtiRA=
IVONS Al’ THE NMSP

uume$kkl Safttguaw .ixw order !)W,3U rit~pu
IUUMthat for Catagory I and 11Materials thaburcaAIW
Mvolvd M uWWC!] uther than prowwdng must per
fomi inventory at Iauut rwtmtannually, ‘1116WdarrcIY
und Wtatla W I{cduohrg f’WmuI Material Ntydord

Inventory Rquiraincnts provides for extendedinventory
periods in Iocnfions WIWOsdvwwd cwrtfiinmout M(1
survciilnrwe tcchniquos or conlinufnts invwrtory (ech-
niquos am employe{i< Invmrtory oxtwrsion provisions
cmly rrpply to rronprocessrn’cas,However, continuous,
mttonmted video monitoring hits been used m rrxtmnd
inventory periods in operating vmdts.

h maybe possiblo to diovo inventory extensions ,
on pmtiona of tho NMSP inventory during tho Ioadhtg
phaw if each well la con$idsredan indqx%uknt vault,
‘l%ojtrstifhxtiorr fcr this intarpratation comas from tho
wall caps, which constitute formidable barrhm and
mquim spooial tools to opm In tho Wrrcnt coirccpt,
lhosa caps will bo !Msh with ths charge sfxtcs wufacu
andwin only bo Iiftod whh a@.oiatiscdtools wwwctcd
to thowuro, ‘IIIo ~l~@mgnctis cmtro will bo dlsabkd
sx~optduring authofissdmaterial movrm-wt, proveudng
undatwwd IQmovatof wd saps.

As part of a physicid inventory, a subset of items
arc statistically soiectedfor $nomwomont Tho urdqu?iy
marked w&Modcontdnmx that will btr stored in tho
NMfW should bo considorwl hm’kdadiy scakd arr4
thus, con bo treatedas itsms that mriy rcquhos single
cc>nihation mnosuromon~This will mducoiho btmton
on the fuoility’ri matorial$ controi and accounting
Inbomtrxy,

Rwnovnl of individual Wnutinm fur $mn contlr.
llll~t(.!r~ ll}Clllt!f8111Cn\S/L%ptllt UfMl it%!h l)i}y!4iLUlii11VCII.

tories would IX unduly Iimu Wlrrwnirtg (see scuiiolt I ),
An nhemaIhIG rrppwtmh is to pci(r,r;m tile twiuind con.

fimntory utcsarrcments h d/u in the woil, ‘lIra 4xJnwrpL

*vAJ mxprku Iuwerinfl ii rrrditniuft dttuxxur xytuwn down
u 1,hrcit.4i:un@x’ wxli Im Ihu wuil of mwh call, An
ucdvlty #l&rWm frotn traoh ham in iho well COW k!
ohluhrwi fur w)mpurisun wilil an uuli~enllo~tcd dgnaiure
obtrtinetl U( the thne of htldui eutphtuamew, CwtI
cckdrly, lids type uf opefutlwt txxiid ho cot~t~ttsw(ed
frum lim uontroi foum whh Ihtia humurt hrtcfvendun(
‘IN*** l))CHsl!mttlettlfl mny ire tuqqtlementmi i.ty Mmrhrfl

n !iInnii tdml fur i~i}orututy Nf)A fl14iMtlfCttt411itiM II

!M!!!n!!t!.ry!!!!rwk:

[V. NM$F Monitoring TUCHNOLO~MS

The iwneycomb of stotnguw~il$ nt tho NMSP will
M rutntray of bstweenW) rur(i600 wprunle wdlu, W+
n~)ptox{tllHt@iyin lllt’il~! In dilunek?rl‘[WC IW Wwfui
ways to Idantify witlch WQII IIM bgcn opwwd (w



whether a given wall has &en acccsacd),Sevcraf tcch-
niqrws track tfw movcrnont of Uw crane, wheroo.. others
ddSCt 00tiVity ilt the Wdi Cap, mCSO SIO dkCUSSd

l)elow!

A * who $ystunss

A Set of vidso munar4& fW5itiOtt0d;0 cQVa tho
wuh tloor spaca in two riimrmsions, can bo w d to

locate the crane headat eachinstam in timo nx well as
monitor activity al tha well cap, Srwer41canwroswould
ho noedodto obtainadeqoatocoverageof Iha mire floor
space,CamorM would ba h}stallod ahm~ oaohwall ami
poihflps llm c~iling, with the lati(]n-findittg sofiwitro
pussing off inf~nation betweencmrmraalmnenls as the
crana mows out of ono cninam’s covaraga rind into

nnolhor’$’

Slmlhir systems hw3 baon installed in smtdler
DOB storagefacilities, mid the usoof vkteo riurvcilhmco

has 41iowcdewondcdinventory Poriods,t Although m)
systems aro titprcsontconfigured to dvQ tho problonw

oi’ fho prapowxf NIWW, it h not difficult m imagine
titldlflcatioa$ to ava!lable sysiems lIUM would RHUW
tJ\a $ysfdm ~i) Iuitomsticdly teco#ti7a !nlsplck)us or

LWWId]y (kKklldd UUdVhY Ift (Jll@ Of ~h~WO]] Sh@U,

i?. f?udhstfon Sunsors

I%o movansnt of nuoloarmiitoriala canic4 by tlui
cranocan bo irackcd u.dngan srmy of radiation swisors.
My plnolng sorisurxulong the vmilt whll$ (similar to tha
vidau synt~m)and floor, {hamovementof riuolaar ma@
rid crut again bo Ioggo(t, Wa huvo thown hr a simplo
(jcntonstrli!lon #ytt@m that an adaptlva syirtem using
twnrd tuw 4nnha tmhd to 160JM0n twuwo u It moves
through n room.~ ht gortowl, tho Iocittkm wIU ho
obtidriadby itokrmhtirtg tho Mnirco poshion tl~t boa!
fitsthepwrn of momurwf $Ignafstrengths,

C, ~ampti~/l#tru#iun Alurm $yztemf

Ano[har t4Ghtt01@#ythat \S Wily uSOdto dOtfXt
natlvhy in a A@ vauh well h tha intrusion, W
tamp?r alarm ‘M gimpiest ma of this would ha a
modon tlwxion switah, whleh could dot@tntovamcrw
of thowell cap, ‘I’ha Sattdiawkaloss slam tranrnmi~itiwt
of ewt!aittot’hnndllnti (WATCN) system Is dadgnsd to
dmct nnd rapurt movomeiti of intmmen~d h~ms,’
‘W de!~oiioti tan includa theabove tantpsr alms, hut
ttiodificntiona might 81s0 hwlwhr infotfilaliotl from
Mda th~ wttllm, ml] M rsdlittlon Iovds and wttight,
that could iitthm thtt sy$fsmks bo9nii$somdl

l). In Mtu Inwtorp Cu@rmatlofi System

A key instrument for mioimizirtg tha opcin-
ticmnfimpact of physical inventories will bti an in si~u
in~entory ~ontiation system, Ttt* ondy concopt of
this hWrwrrent wtvisions tha Ioworing of a mdiation
detactordown a l.inclt tubs weldedto tho Inside of tho
stornga well, ‘fits sys!em will map out tho radiation
field as it function of height. Radfation mrips will bs
corrohnodwith flssilo matmiat storage locations within
that tube and campared with basolirie ms&\mmun*
recordadwhanthestorag9well is fmt lotukxi. This will
provido a minimally iuirusivo nwasuro to confirm that
tissilo malarial hM not bmn ronioved, which reducestho
overall oporathxuti impsct and hnpmvas phyniwd pm.
tcction of tha material ovar inventory sccnarimt that
rwpiim moreaxtmuiivomatorhdhnndlhtg,

Whilo ourmm plims wou!rf appaar M muko the pow
sibi!ity of af]y form of inlsfnntionnl inspections N

NMSV unlikely, the very changcabki pdtkml tmviron.
mmtt suy~wx h wmild ba prudwtt M oxiunina what
might M mqutrcd,Two forms of In\ornationol inspsc,
don will b+ considcrd: htspuctirrna by a multihitaml
hwpwttwato # icli M tlia In!amationttl Atondo Mnargy
Agwwy (IM3A) uudii hilineraf inspection ra@rto most
probably with the MJsshmVodoratiorr.

hwiltnIIIHIWWUMM {It?NMSV would Hkdy
Involw pll{wntwm M llioltllt!?ltl~ Ot i!$etitly Mm Ihnt



Annuai htspochs would involve cafim~nd?n of
thephysical hrvontwy by sohxling items at rqdoin fix

woeasurixmx~ cuaoni IAEA plans call for UrMo
mwwcrnont$ M bo done vaiiig NDA tcchniquos w
Asrs would bom-rrequiromantfix @oriing cormrinorsM
olrtnin wunplrrs, Howrworl the operational impwt of
rrnnovirrg ittxus for NDAmuurement may bo dsunt-
ing, as mrggustadin the anaiyais in Section 14

C!. JMzteral lraspdem

In addition m insp~tions by tho MEA undw thu
US, voluntary collar,tho possibility cxims fora bilat.
end hmpcctionrogimoinvolvingtho Russian Fcdcra.
tion.Thiswould probabiy oocur as part of tha effort to
mum safe, trimspsrcnt rrnd hrworslblo dls~ti$ment
of eachothor’s ntrclortrweapons,‘IMs is a mqler effort
of the W, govommontM tho U,S, corttinuos to dk.
mantlo 1!sown nuclear weapons,To provido tho irsccs-
sary vorifleariort, tho U,S, has proposoda system of
mutualmdpmoalinspoetioas.

Aithough it ia wremly impossiblri to pnxiht
delails of such rrn intqwtirxr rrrjtirna, it muy bo mor’o
intrwivu thin nrr lABA re8irrw, This is bccuuw thrr
US. Crxqyow hiuI mudiiiod !lM Atomio ~norgy Aut to
UIIOWfor exuhurtguof RestrictedDutu with tho Russhm
l%demhm us long us wroh an oxcimng~is rwjdmri iit
priit of ruing controt ngrocmontsrindi~ raciprirrml,This
pIovisiwr is currontfy rtot in forw sirtca it uwrth pns
sn~oby the i@s#imIMrma, However, if it tioos become
rwtivrr,MIsian insparxoinmriy havesome form of eon.
uoiiwl UC4MSto {J,% nuulearmnleriai, htixm:
U!MliMtl tOf dla piIrposo of verifying dismantiomunt of
IJ$$, mwlesr woqrumi,
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