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Inventory Extension Considerations for Long-Term Storage
at the Nuclear Materials Storage Facility

Chad T. Olinger, William D. Stanbro, Victoria Longmire, Paul E. Argo, and Stephen M. Niclson
Los Alamos National Laboratory
Los Alamos, New Mexico USA

ABSTRACT

Los Alamos National Laboratory is in the process
of modifying its nuclear materials storage facllity to a
long-term storage configuration. In support of this
offort, we examined technical and administrative means
10 extend poriods between physical inventories, Both the
frequency and sample slze during a physlcal inventory
copld significantly impaet required sizing of the ton.
destructive assay (NDA) laboratory as well as material
handling capahilities, Several options are baing conxid-
ared, Including (1) treating each storage location uy a
sepamto vault, (2) minimizing the number of items
returned for quantitative analysls by optimizing the nse
of in st conflematory measurements, and (3) utilizing
advanced nionltoring technologies, Caroful considermion
of these parameters should allow ns to achieve and dem-
anstrate snfe andl secure storagoe while minimizing the
hipuot on facility oporations and without having to
Increase the size of the NDA laboratory beyond that
regnired for anticlpmed shipping und receiving netlvities,

I, INTRODUCTION

"The Nuclear Materdals Storage Fucllity (NMSE) is
n renovatlon project to mn exlsting bullding locased
within the confiney of Technical Aren 35 at the Los
Almnos Plutonium Facllity, The NMSE wlll provide a
lang-term sorage vault, shipplng and recelving arens,
ind o nondestructlve assay (NDA) labaratory, The stor-
age viult is deslgned (o store nuclear materiad that meets
the 941 crlteria for long-term Jtoruge.

‘The madn vanlt consists of o woll storuge acay. 'The
mray {8 covored by a chargs deck that provides i wcesy
surface for loadlng materials into the wells, The storuge
wells will bava fixtures for holding Indiviinal Items fn
place and will bo capped with n several dumched pound
plug, 1t 18 anvisloned that each fixtre will hold 14
frern that can be mantpulated fnto and ont of 1he wells
vl an automated crang, ‘There will be 500 o 60O wells

In the array with a capscity to store at laast 5000 items.
The storage well area will be constructed to meet the
reqquircntents for the storage of Category 1 quantities of
special nuclear materials, Vault access will be controlled
by locked vanlt-type doors with two locks and moni-
tored by access sensors and motlon detectors,

When the NMSE flrst becomes operational, it will
tako severnl yoars to move-all of materinl from other
Laboratory storage areas into the facllity, The vault arca
will have considerable activity on a daily basis for sov-
el yeurs during the loading phase,

Il, EVALUATION OF MINIMUM AND
MAXIMUM TIMES TO PERFURM
INVENTORY

The Los Alamos National Laboratory Technology
Madellng and Analysis Group (ISA-7) has developed a
madel of the NMSFE 10 ald in evaluating bottlenecks in
the facllity. A portion of this model focuses on the
movement of nucloar materinls Into and out of the stor-
nge vault via tho automated crane und Inta the NDA
laboratory and through varlous NDA Instruments,!

In an offort to undestand the coomenling 1hiat iy
ho assoolated with invemoy hn the NMSI, soveral
Inventary scenarios wers v tiangh the ndel, ‘The
following ugsmuptlons were made In the evalnation:

*  No shipments ars recelvad into the facility du

Ing Inventory,

o The crane aparstlon tikes 1 hone m perforn,

+ ‘The nowron measuromant takes 20 mninutes to

pettom,

o ‘The confirmatory imensmement 1akes S minuies

o set np el U omlnnte measuement thine per
tam for ench item I n well,

s Tho facllity aperates on only one shif per day.
¢ The vault containg 6UCU itetns,



Scenario I
200 items are randomly selected from wells in the
array.
All itoms must be measured by gamma isotopics
and calorimetry.

Scenario Il
200 ltems are randomly selécted from wells in the
array,
180 items are confinmed in place,
20 ltems are measured by calorimetry and gamma
isotopics measurements,

Scenario I
200 items ars randomly selected from wolls in the
agray,
All 200 items are confirmed in placa,

Scenario IV:
All 6000 items will require moasuroment by
gamma isotopics and neutron measuremont,

Table 1 demonstrates the severs operational limpact
that wiil occur under physical Inventory approaches that
reqnire verification measutements on large statlstical
samples of contalners, Below we exantine methods for
oxtending physicsl inventory periods and minimizing
the opoeratiornl fmpaat  associated  with  physical
invemorios,

TADLE 1, Time 10 Perform Physical
Inventory
] Number of days
Seenilo 1 72,28
Svenarlo 11 7.04
Scenarlo 111 2.2
Scenarto IV 420

I, PHYSICAL INVENTORY CONSIDERA-
TIONS AT THE NMSF

Lamestic Safeguards. DO Onler 563,38 atipu
Jutes that for Catagory | and Il Materials Lalance Arvas
tvolved in aotivities other than proceasing must pee
farm inventory at leagt semt annually, ‘The Culdance
und Criterta tor Reduaing Nuclsar Material Physical

Inventory Requirements provides for extended inventory
periods in locations where advanced containment and
surveillance techniques or continuous inventory tech-
niques ans employed. Inventory oxtension provislons
only apply to nonprocess areas. However, continuons,
automated video monitoring hins been used to extend
inventory perlods in operating vaults,

It may bo possible 1o achieve inventory extensions
on portions of the NMSF Inventory during the loading
phasa if cach well is considered an independent vault,
Tha justification fer thls interpretation comes from the
well caps, which constitute formidable barriers and
requirs speclal tools to open, In the current concept,
these caps will ba flush with the charge space susfice
and can only bo lifted with speclalized taols connccted
to the crane, The electromagnetic crane will be disubled
excopt during authorized materinl movemeont, preventing
undetected removal of well caps,

As pant of a physleal inventory, a subset of ltems
are statistically solected for measuroment, ‘The uniqusly
marked welded contalners that will bo stored in the
NMSFE should be considered intrinslcally scaled and,
thus, can bo treated as itoms that only require a single
confirmation measuremant. This will recduce the burden
on the fucility's materinls control and nccountlng
laboratory,

Removn! of individnal containees for even confir.
mntory nensucements ws port of perlodle physical inven.
torles would be unduly thne consunlng (see Section 1),
An ulternative approwoh is to perfonn the mquired cone
frmatory mensurements i st in the well, The concept
would require lowerdng u tadison detector sysiam duwn
a Lincledinmeter well on the wall of each call, An
neilvity slgnature from each item In the well could be
abtdned far comparison with an authemicated slgnnture
abtalned m the Hme of Inidnl emplacement. Con.
celvably, ilda type of operatlon could be commpted
(rom the coneol caom whth Hula I Intervention,
"These nmgasirentems mny be sapplententail by reimming
1 snll subaet for laborstory NDA mensnroments uy
seeondary check,

IV.NMSF MONITORING TECHNOLOGIES

‘The honeycomb of stotage wolls ut the NMSI will
bo an array of between 300 and 600 seprunte welly, cach
approxtinately L8 Inches In dinmerer, ‘Thete wo sevemnl
ways to identify which well lms been opened (or



whether a given well has been accessed). Several tech-
nlques track the movement of the crane, whereas others
detect activity at the well cap, These are discussed
below,

A, Vidoo Systems

A set of video cameras, positioned to cover the
vault floor space in two dimensions, can be waod to
locato thoe crane head at cach instant in tinte ns weil as
monlitor activity at the well cap, Several cameras would
bo needed to obtain adequate coverage of the entire floor
space, Cameras would be Installed along cach wall and
pethaps the celling, with the locatlon-finding software
pussing off Information between camern elemeitts as the
crane moves out of ono caumera’s coverage and Into
another's,

Similar systems hava been installed in smaller
DO storags facilities, and the use of video surveillance
has allowed cxtended Inventory periods.’ Although no
systoms aro at present configured to solve the problems
of the proposed NMSF, it is not difficult to Imagine
madlfications to available systems that would allow
the system to automatically recognize susplclous or
unusually extended activity at one of the woll sites.

B. Radiation Sensors

‘The movement of nuclear materials camried by the
crano can bo tracked using an array of radiation sensors.
By placing sensors along the vault walls (simllar to the
vidoo systom) and floor, the movement of nuoclear mate-
rial can again bo logged. We have shown In a shaple
demonsteation system that an adaptive systern using
noieal nots can be tralned 10 locato a suurco as It moves
through a room. Iln goneral, the locatlon will bo
oltalnad by determinlng the source positlon that best
fita the pattern of moasured slgnal sirongths,

C'. Tampar/intrusion Alarm Systems

Anotlter technology that 1s casily used to detect
activity In a single vault well is the intrusion, or
tamper alarm, ‘the simplest case of this would ba a
motlon detection awlteh, which could datect mavement
of the well cap, The Sandia wirelass alarm transmission
of contalner handllag (WATCH) system s deslgmed to
detect and report movement of Instrumented ltams.*
Tius detaction can Include the above tamper alarms, but
maodlfications might also Includs information from
Inside the walls, such as radlation levels and welght,
that could infortm the system hus been avcesiod,

D. In Situ Inventory Confirmation System

A key instrument for miaimizing the opera-
tional impact of physical inventories will bs an in situ
inventory confirmation system, The enrly concept of
this instrument e¢nvisions the lowering of a mdiation
detector down a L-inch tube welded (0 thoe inside of the
storags well. The system will map out the radiation
field as a function of height. Radlation maps will bo
corrolated with fissllo material storage locations within
that tube and compared with baselinc measurements
recorded when the storage well is first loaded. This will
provide a minimally intrusive moasure to confirm that
fissile material has not bean removed, which reduces the
overall operational imupact and improves physical pro-
tection of the material over inventory scenarlos that
requlra mate axtensive material hundling,

V. INTERNATIONAL INSPECTIONS

While cuirvent plans would appear to muke the pos.
sibility of any form of international inspections at
NMSE unlikely, the very changeable political environ.
ment suggests it would bo prudest ta examine what
niglit be required, Two forms of International inspec-
tdon will be consldered: inspoctions by a multilateral
Inspectorute ¢ 1ch as the International Atomic Energy
Agoncy (IABA) and u bilateral inspection rogime most
probably with the Russian tederation.

A. IABA lnspections

As 1 woapons stata nnder the Nuclear Nonprolifes.
tlon Tranty, the United States iv not required to place
any of its anclear fucilitlos under internatlonnl eafe.
guards, However, ux # gond fuith gesture the 1.5, Dus
volimtacily offered to place over 200 nuclenr fa <litles
under sufegumds, Moieover, In Septemmber of 19493,
Presidet Clhiton oduned thut some U8, weapons
ninterial be pluaced inder IARA sufegunedy. "This process
iy bogim with highly enriched neanbinn stored at Y12
and plutoninm etored at Hunfonl and Rocky Flas,

8. Routing Ingpections

lor a storage facllity like NMSE there we two
types af rautine Inspootions. Intatim fuspuctions wonld
be hald monthly, primasily to vheek on ¢ontalnment
suevetllance equipment und annual  lnypeetdony  for
physical Inventaty verilication,

Ittt lnspections nt the NMSE wanld 1lkely
Involve placaiment and monitaring ol ngeney sealy thit



would detect the removal of any container and a review
of surveillance camem records to determine that con-
tainer accesses ara consistent with declarations,

Annual Inspeciivas would Involve confirmation of
the physical inventory by selecting items at random for
nemcasurcment. Cummont JABA plans call for theso
measurements to be done using NDA technlques so
thers would be no requirement for opening contalners to
obtain samples, However, the operational impact of
romoving items for NDA measurement may be daunt-
ing, as suggusted in the analysls in Section 1,

C. Bilateral Inspections

1n addition to inspections by the IAEA under the
U.S. voluntauwy ofter, the posslbllity exists for a bilat.
oml ingpection regime involving the Russian Federa-
tion, This would probably occur as part of the offort to
ensure safo, transparent and irreversible dismantiement
of sach othar's nuclear weapons. This Is a major effort
of the U.S. government as the U.S. continues to dis-
mantle its own nuclear weapons, ‘1o provide the neces-
sary verification, the U.S. hos proposed a system of
mutual reciprocal inspections.

Althongh it s currently inpossible to  predict
details of such an luspection regime, It may be more
intrusive than an TABA regime, This is because the
U.S. Congrosy has nodified the Atomio Energy Ac¢t to
ullow for exchunge of Residcted Dats with the Russian
Federaton ns long as such an exchange is roquired s
put of s contol agreeinonts and 1s reciprocal, This
provision is currgntly not in fores slica it awalts pns-
suge by the Russian Duma, However, If it does becomo
active, Russlan inspectors may have some form of con.
olled access to ULS, nuclar material, ingluding som:
popants, tor the purpose of verifylng dismantlomont of
U.S. nuelear weapons,
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