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1.0 MESSAGEFROMTHE
DIRECTOR

Two yearsago,we celebratedthe apparent
collapseof communismin EasternEurope.Last
year,withthe failureof thecoupin theSoviet
Unionand unprecedentedarmsreduction
actionsby Resident Bushand President
Yeltsin,it wasapparentthat theparametemof
theColdWar and theglobalnuclearequation
werefundamentallyand irreversiblychanged.
Today,the SovietUnionis no more.

Whilethesechangeswereoccurring,United
Nationsinvestigatingteamsin@ uncovereda
largeand systematiceffort to developa
clandestinenuclearweaponsprogram.These
findings,togetherwithrevelationsaboutother
potentiallyproliferatingnations,am reminders
that thenuclearweaponsgenieis not back in
thebottleand neverwillbe. The casential
physicsof nuclearweaponsis widelyknown,and
sufllciently&terrninedgovernmentscanmount
credibleanddangerousweaponspugmms.

PresidentClintonhas indicatedthat the
proliferationof nuclearweaponsis one of the
gravestnationalsemrity threatswe face today.
At k Alamoswe me marshaling ourcapa-
bilitiesto helpmitigatethat threat.The disinte-
grationof the SovietUnionand thecontinuing
unrestin Russiarepresentthe most immediate
concerns.On the otherhand,the democratiza-
tionof Russiaalsooffersa greatwindowof
opportunityto workwith the Russiansin
counteringproliferationaroundthe world,since
thethreatof othernationsor terroristsobtaining
suchweaponsremainsone of our gravestlong-
termthreats.

The thee Departmentof Energydefense
laboratoriespossessall of the technicalskills-
includingdetection,prevention,mitigation,and
rcaponsc+-toprovidean integratedapproachto
counteringthespreadof weaponsof mass
destruction.Los Alamosis applyingits
multidisciplinaryskillsin traditionalareassuch
as weaponsdesignandengineering,nuclear
materialsprocessing,nuclearmaterialssafe-

umuntability,guards,materialscontroland a
and nuclear~cident responseto the nonprolif-
erationprogramsof theDepartmentof Energy
and the intelligencecommunity.

In addition,we are applyingourcore
technicalcompetenciesin H suchas high-
performancecomputing,lasers,and sensorsto
betterexportcontrolmethodologiesand to
improvemonitoring,detection,and wmote
sensing.We will fullyexploitthesynergism
betweenthe nonproliferationprogramsand
otherLaboratoryprogramssuch as the nuck.ar
weaponsprogramand environmentalprograms.
An excelIentexampleis adaptingtheLos
Alarms lidar to lookfor tell-talesignsof
proliferationactivities.Our lidarwasbuiltfor
possibleuse in DesertStormand wassubse-
quentlyrefried for air pollutionmeasurements.

We will continueto developan integrated
approachmanagedby our newlyformedOffice
of Nonproliferationand ArmsControlto
counrerthe proliferationthreat f=exiby our
nation.
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2.1 BASICADMINISmAmVESTRiJCTIJRE

2.1.1 ProgramDirector
A programdkxxor at LosAlamosNational

Laboxatay reportsto an associatedirectorof a
majorLaboratoryprogrammaticarea.Nonpro-
liferationand ArmsControl(NAC)programs
am undcxtheovemdldirectionof theRogram
Director,RoyWoodruff,whoin turnreportsto
JohnBrowne,theAssociateDirectorfor
Computationaland InformationSciences.lle
pro- directoris responsiblefor

c Servingas theLab&story’smintof contact

9

●

●

.

●

with @artment of Erie&y@OE) head-
quartersandothergovernmentagencieson
issuesassociatedwithnonpliferation and
armscontrol;
RepresentingtheLatxxatoryin thedevelop-
mentof U.S.piicies relatingto nonprolif-
erationand armscontrolandin interactions
withoutsideagenciesthatwilIaffect the
Laboratory’sresponsibilitiesin thisarena;
ManagingLaboratoryprogramssponsored
by theDOEOfficeof ArmsControland
Nonproliferation(DOE/AN),includingthe
appointmentof programmanagers;
WorkingwithLaboratov management,
DOE,and otherDOE laboratoriesto
developlong-rangestrategicplansfor the
Labcuatory’snonproliferationand arms
controlactivities;
coordinatingallLaboratoryprograms
relatingto nonproliferationandarms
controlregardlessof sponsoringagency;
and
Ensuringtechnicalexcellencein all
Laborat&ynonproliferationandarms
controlprogramsand thatprogramand line
mrmagemeffectivelyutilizethe
Labomory’s capabilitiesin supportof NAC
Proms.

In performingtheseactivities,theprogram
directorwillbe assistedby a smallofilcestaff
of technicaland administrativepersonnel.

2.1.2 ScienceAdviaorandScienceMvisoty
Catmcii

TheNAC programscienceadvisoris Ralph
Castain.The responsibilitiesof thescience
advisorinclude

● In colhborationwith theNACprogram
director,chairingthe NACProgram
ScienceAdvisoryCouncil(NACSAC),
whichwillrecommendtechnicalproposal

NACInlegrakiProgromPlon

evaluationcriteria,reviewandrank
proposalsfor technologydevelopmen~
assistwith theoversightof thepeer review
Pm== for workin NAC programareas,
and suggestnew qqmtunities for reaearch
to be supportedby the NACprogram;

9 Establishingstandardizedreviewproce-

●

9

●

duns for existingprojectsto monitor
technicalprogrwaand ensurequalitywork;
Underthedirectionof the~ *~r$
conductingspecialreviewsof existing
programsas required;
Workingwith the technicalstaffand
organizationswithin(andoutside)the
I.Aoratory to developand/orevaluatenew
technicalconceptsfor addressingthe
emergingrequirementsin nonproliferation
and armscontrol.The objcaives for these
activitieswiIlbe to generateworkproposals
thatamrelevantto nationalmquiremenra,to
buildon (and support)Labomtorycapabili-
ties,and to encoumgeteamingwithother
institutionsand privateindustry.
In collaborationwith theNAC Program
Officeand theLaboratory’stechnical
organizations,workingto improvetechnical
communicationswith the externalcommu-
nitiesinvolvedin nonproliferationand arms
control.

2.1.3 ProgramManagem
Each programconsistsof severalindividual

projects.Typically,-h programmanagerwill
haveNAC projectsworth$5+20 million
designatedas his responsibility.The program
managerwill usually,but not mxessad“y, bea
memberof the divisionthatperformsthe
majorityof the tcchnicxdwork in thatprogram
area Programmanagerswillbe responsiblefor

“ Coordinatingproposalsand ongoing
projectswithinthe managers’areasof
responsibilitiesto developa comprehensive
integratedeffort;

● Workingwithsponsorsat DOWANand
elsewhereto developprogramsand ensure
sponsorawarenessof Laboratorycapabili-
ties;

“ Providingtechnicaloversightof program
activityb ensuresatisfactionof the
requirementsset by DOE/ANor other
sponsors,completionof milestoneson time,
and the timelydeIivexyof specified
deliverables;
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● Ensuringsoundf-id managementof
projeetswithintheirareasof responsibility;
and

● Ensuringtechnicalexcellenceand till
utilizationof theLaboratory’stechnical
staff in all effortswithintheirprogrammatic
mess.

2.1.4 TechnicalDivisions
As in all Laboratoryactivities,divisionswill

be responsiblefor the technicalworkdone in
theirown areas.The divisionswillexercisethis
responsibilitythroughproject leaders,ap
pointedby programmanagemin coordination
withdivisionand groupmanagers.‘l%e
assignmentof personnelto specificprojects
willbe the respomsibil.ityof divisionand group
managers,whoare expectedto ensurethrough
suchassignmentsthat theobjectivesof the
individualprojectscan be effectivelymet.
Divisionleadersare expectedto meetregukdy
with theNACprogramdirectorto ensurethat
progmmgoalsam beingmet. As soonas
informationaboutfundingis available,the
divisionleaderswillworkwith thepmgmm
directorto determinethe approximatelevelsof
fundingthatwillbe availableand to ensurethat
themxessary f~ilities and staffare available.

Whenprdcable, a specifictechnical
divisionwillbe assignedthe leadresponsibility
in a core technicalcompetencyarea (e.g.,
nuclearweaponphenomena,safeguarding
specialnuclearmaterials,or effluentchemis-
try).Thesedivisionswillbe responsiblefor
maintainingandreviewingtheprogram’s
technicalcapabilitiesand facilitiesin their
assignedarea.Programmanagersresponsible
fordevelopingand managingprojectsassoci-
atedwith thesecore technicalcompetencies
willnormallybe administrativelyassignedto
theappropriatelead division.

2.2 REIATIDNSHIPTO OTHER
IABORATORYACTWITIES

Thereare manyLaboratoryactivitiesin
whichNAC is involved,althoughtheprimary
responsibilityfor themlieselsewhere.As such
areasam discovered,it will be necessaryto
delineateresponsibilitieson an ad hocbasis.
Thefollowingareexamplesof areasnowknown.

2.2.1 IntelligenceProgram
Los Alamosteehnicalcapabilitieshavebeen

supportingthe monitoringof armscontrol
treatiesfor manyyeas. ‘IIIeaemonitoring
technologiesam alsoapplicableto monitoring
for theproliferationof weaponsof mass
destruction,theprincipaldiffenxe beingthe
technologies’potentialapplicationin a nonco-
operativeenvironment.Proliferationmonitor-
ing mayneedto be donewithouthelp fromthe
monitoredparty,perhapsevenwithoutits
knowledge,and intelligenceratherthan
complianceveriilcationmaybecomethe more
importantfactorguidingthe technologies’
developmentand/oruse. In the superpower
armscontrolmew intelligenceplayedan
importantsupportingrole in the verifkationof
agreements,but forproliferationmonitoring,
intelligencewillmost likelymoveto center
stage.The AssociateDireztorfor Computa-
tionaland InformationSciemxxat Los Alamos
is responsiblefor the Laboratory’snonproli-
feration,armscontrol,and intelligenceprograms
and theappropriateinterfaceswith the intelli-
gencecommunity.WithintheLaboratory,the
intelligenceprogramdirectoris responsiblefor
thecoordma“ tionof LosAlamosintelligence
activitieswithandinsupportof theLabomtmy’s
IK)nproliferationandarmscclntrolpmgrarns.The
intelligenceprogramrepsentative to theNAC
PmgrarnOfficeis DianeSomn.

2.2.2 NuclearWeaponsTechnology
The NuclearWeapomsTechnology(NV/T)

programrepresentativeis responsiblefor
coordinatingactivitiesbetweenNAC and NWT
in thosespecialareasthatoverlapin progra-
mmaticresponsibility,suchas test limitation
discussions,warheaddismantlementagree-
ments,evaluationof optimallevelsof weapon
programtransparency,and weaponsprogram
impactof proposedagreementsin nonprolifer-
ationand armscontrol.In addition,the NWT
programrepresentativewillbe responsiblefor
ensuringthat the fullspectrumof nuclear
competencyavailablefromtheNWT technical
staffis effectivelyintegmtedinto theNAC
program.The NWTprogramrepresentativeis
PaulWhite.
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2.2.3 CenterforNationaiSacurityStudies
(CNSS)

Developmentsin nonproliferationand arms
controlstronglyaffcc~and are affectedby,
U.S. policydecisions.The CNSShasthe
primaryresponsibilityof keepingLaboratory
managementapprisedof strategicissuesand of
representingtheLaboratoryin policydiscus-
sions.The Centerwillcodinate withNAC to
ensute thatall partiesconcernedam awareof
the mutualimpactsof policyand technology.
The actingCNSSprogramrepresentativeis
RobertPendley.

2.2.4 Waritaad Disposition
Becausewarheaddispositionwilloften

involvecooperativeactivitieswithRussiaor
orherformerSovietrepublics,theremaybe
NAC involvement;however,the t.mhnical
responsibilityIiesentirelywithinNWT.NAC
willmaintaincloseliaisonwithNWTto ensure
that theLaboratory’sinterestsare appropriately
representedin interactionswith DOE/ANand
otherNAC-relatedoffkes. In turn,NWTwill
ensurethat theNAC offke is keptfullyaware
of internationalactivitiesin warheaddisposi-
tionan~ whenappropriate,is representedat
meetingson thesubject.

2.2.5NuciearMateriai Management
The heartof nonproliferationactivityis

thecontroIof nuclearmaterials.Althoughthe
Laboratory’ssafeguardsprogramsare
responsiblefor monitoringtechnologies,an
effectivematerialscontrolregimerequires
interfacingwithotherprogramshaving
materialsmanagementmpons]%ility.NAC will
maintaincloseliaisonwith the Labmatory’s
ProgramDinxtor for NuclearMaterials,who
has theresponsibilityfor Laboratory-wide
nuclearmaterialsmanagementin accordance
withrelevantDOEordersanddirectives.

2.2.6 NuciearWaste Management
The dismantlementof nuclearwarheads

withintheUnitedStatesand Russiawillresult
in wastedisposalissues.The Laboratory’s
wastemanagementprogramwillworkwith
NAC to ensurethatLaboratorycapabilitiesare
wellpresentedto DOE/ANandotheroffices
thatmay becomeinvolved.

2.2.7 ReactorSafety
ReactorsafetyprogramSare housedand

managedwithintheNuclearTechnologyand
Engineering(N) Division.It is anticipated,
though,that the serioussafetyproblemsin
formerSovietrepublicswiIilead to increasing
levelsof in~ “onalactivityin this area
N Divisionwill keepNAC informedof workin
mtctor safety,and NAC will in turnprovide
liaisonfor N Divisionwiththoseagenciesin
DOEor elsewhereoutsidetheLaboratorywith
whomNAC has frequentcontact.

2.3 SPECiFiCPROGRAMAREAS

NAC programshavebeendividedinto the
followingnine areas.Becauseof the rapid
changein the externalsponsorenvironment,it
can be expectedthat therewillbe frequent
changesin theseareasand theirdefinitions.
Specificprojectsfromsponsoringagencieswill
be identifiedby theNAC programdirectorand
assignedto a NAC programmanageras
appropriate.To the extentpractical,these
assignmentswill attemptto havethe sponsor’s
responsibtiitiescoincidewith theLOSMamos
programmanager’snzsponsibilities,although
therapidlychangingsponsorenvironmentand/
or technicalcmsiderationsmaydictateother
arrangements.

2.3.1 TrwatySupport
TreatysupportincIudesthe varietyof tasks

associatedwith negotiations,technicalsupport,
and implementationof treatiesand treatylike
agreements.Muchof the negotiationssupport
is administrativelyhousedin NAC, but
technicalsupport(e.g., for the ThresholdTest
BanTreaty ~Tl implementation)willbe
housedin the technicaldivisions.Additional
responsibilitiesincludethosetasksassociated
with theContinuousReflectometryRadius
versusTimeExperiment(CORRTEX)thatare
spxifically concernedwithmeetingimplemen-
tationresponsibilitiesof theTIT3T.

2.3.2 ArmsReductions
Armsreductionsincludesa widevarietyof

projectsassociatedwith theverificationof
fmtty or agreementtermsthat specifylimitson
or eliminationof spec~lcweapons.These
agreement includeStrategicArmsReduction

5
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2.3.4 ExportControl
Exportcontrolincludesall Ixograms

concernedwithmonitoringand approving
technologytransferand theexportof materials
thathavebeenidentifiedas militarilycriticalby
U.S. agencies.Programsare usuallysponsored
throughthe DOEIANExpottControlDivision,
and technicalworkis largelyhousedin IT
Division.‘I%eprogrammanagexisArvidLundy.

2.3.5 InternationalSafeguards
Internationalsafeguardsincludesinterna-

tionalprogramsconcernedwithmonitoringthe
flowof nuclearmaterialsand ensuringcompli-
ance withtreatiesand agreementsinvolving

6

Treaty(START),IntermediateRangeNuclear
ForcesTreaty@F), ConventionalFores in
Europe(cFE) agmemenhand Chemical
WeaponsConvention(CWC),as wellas
verificationof follow-onbilateralagreements
on armsreductions.Projectstypicallywill
includesuchmonitoringtechnologiesas
radiationdetection,on-siteinspection,and
measurementof physicalcharacteristics.Many
projectsare sponsoredby non-DOEagencies,
particularlythe Departmentof Defense/
DefenseNuclearAgency(DoD/DNA).Because
of the largeradiationdetectioncomponent,N
DivisionwiUhavethe largestsingletechnical
interestbut willhaveconsiderablesupportfrom
suchdivisionsas Chemicaland LaserSciences
(CLS),SpaceScienceand Technology(SST),
DesignEngineering,InternationalTechnology
(IT),and others.The programmanageris
KennethApt.

2.3.3 PolicyandTechnicalAnalysis
Thisprogrammea includesa varietyof tasks

supportedby the DOE/ANPolicyandTechni-
cal Analysis(P&TA)offke. Specifictasks
haveincludedstaffsupportin Washingtonor
overseasoffices,foreigntravelsupportfor
discussionswithothercountries,supportfor
informationdatabasesand statisticalanalysesin
NAC-associatedPgrams, and general
activitiescoveringDOE/ANissues.It is
anticipatedthat thisprogramarea willeventu-
ally includesystemsintegrationand operational
analysisactivitiesas wellas the long-term
strategicand businessplanningfunctionsfor
theNAC program.If so, a permaneatprogram
managerwillbe recruited.TheWing progmm
-ger is MauriceBryson.

specialnuclearmaterial(SNM)issues.UsuaUy,
butnot always,sponsomhipwithinDOE/AN
willbe housedin the DOEInternational
SafeguardsDivision.Technicalxtivity is
almostentirelywithinN Division;however,to
theextentthatwarheaddispositionis involved
as an activitythatgeneratesnuclearmaterials,
therewillbe coordinationrequiredwith the
weaponsprogmm.Theprogrammanageris
MarkMullen.

2.3.6 NuclearExplosionDetection
Nuclearexplosiondetectionincludesthe

ongoingSpwe NuclearDetonation(NUDET)
Detectionprojects,all research and develop-
mentworkwithregardto nuclearexplosion
detectionin theatmosphereand space,and
othermonitoringsystemsthatdetectocean,
underground,or surfacenuclearexplosions.
The scopeof thisworkincludesnotonly
developmentof monitoringtechnologybut also
understandingnuclearexplosionphenomena
thatwillbe helpfulin the monitoringtask.
Principaltechnicalactivitiesare in Earthand
EnvironmentalSciences,SST,and Physics(P)
divisions.Theprogrammanageris David
Simons.

2.3.7 EffluentMonitoring
Thisarea includesthe real-timetritium

detector,portablemassspectrometer,and
developmentof othertechnologiesfor on-site
samplingof effluentand debris.The principal
technicalsupportdivisionsare CLS and Isotope
and NuclearChemistry.The actingprogram
manageris AllenHartford;a permanent
programmanagerwillbe recruited.

2.3.8 RemotaSensing
Currentremotesensingprojectsat Los

Alamosincludelidar,thermalimaging,and
activeradiofrequencyspectroscopy.SST andP
divisionshavetraditionallyprovidtxithe
majorityof the technicalsupportin this~
withsignificantcontributionsfromCLS and IT
divisions.‘Ihe~ nUUMS=iSR*SCZM~

2.3.9 InformationManagement
The informationmanagementprogramis

currenttycenteredaroundtheknowledgefusion
project.Thisprogramis expectedto growover
theyearsto encompassthegenerationof
databasesand theestablishmentof appropriate
networksto shareinformationwithexternal
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organizations.The broadinterdiseiplinary
natureof theprogramis refleetedin the
participatingorganizations-teehnicalstaff
fromsix Laboratorydivisions(Administrative
and DaraFrowssing,Computingand Commu-
nications,Analysisand Assessment,Applied
TheomtiealPhysics,N, and IT)are involved.
The actingprogrammanageris ChrisBarnes;a
permanentprogrammanagerwiIlbe recmited.
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2.4 NONPROLIFERATIONANDARMSCONTROLPROGRAMORGANIZATIONALCHART

ANAC p- organizationalchartrepresentingthe programstxuctuxedescribedin the
precedingtext is shownin the followingdiagram.

Laboratory
Director

Siegfried Hecker

Associate Director
for

Computational and Information Sciences
John Browne

I

PK)gram Dtictor
for

Nonproliferation and Arms Control
Roy D. Wmclruff

Deputy program Director
Maurice Bryson +

Financial Officer
Stephanie Cisneros

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

Treaty Support
Bob Jeffries

Effluent Monitoring
Allen Hartford (acting)

International Safeguards
Mark Mullen

I ‘ennehApt+
Arms Reductions

Science Advisor
Ralph Castain

Office Manager
Elsie Trujillo

ADMINISTRA~ON
.-------------------------

PROGRAM MANAGERS

Remote Sensing
Bob Scarlett

+

Nuclear Explosion Detection
David Simons

+ ArvidLundy
Export Control

Information Management
Chris Barnes (acting)

Policy and Technical Analysis
Maurice Bryson (acting)
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3.OTHEFY94BUDGETPLANNING
PROCESS

3.1 DEFININGANEWPROCESS

In the fall of 1992,representativesfromthe
threeDOEnationalS@Xity lab(xatoriea (f-OS
Alamoa, Sandia,andLawrenceLivemnore)met
with top-levelmanagementof DOE/ANto help
defineanew wayof doingbusiness.Centralto
thediscussionsweretheconceptsof planning
fti budgetson thebasisof targetfunding
levelsto be providedannuallyby DOE/ANand
enhancedmukilaboratorycollabOmO“onduring
thebudgetplanningphaseto ensureminimal
overlapbetweenprogmms.At a subsequent
LabcnatoryAdvisoryGroup(LAG)meetingin
December,Dr. VictorAlessi,Dirator of
DOE/AN,issueda memorandumdescribingthe
foliowingnew budgetatyprocess:

“l. DOEIANwillestablishbroadprogram-
maticgoals,requirements,andprojected
availableresources.

2. DOElANwill identifyresourcesfor each
of its ofices andgeneratetargetfunding
levelsfor eachof the laboratoriesso that
tk laboratoriescanmakelonger-range
planningfor theirprograms.Thiswillbe
donebeforedet~”led&ciswns on
projectsandprogramsfortkjlscal year
are made.A relativelysmallamountwill
be set ash atDOEfor unanticipated
projects.

3. Thelaboratorieswill&velopproposed
programsbasedontheresearchgoals
andtk targetfti”ng levelsprovidedby
DOEIAN.Tk programsshoutdempha-
sizemulti-laboratorycollaboratwn
wheneverit reducescostsandimproves
effectivenessandresponsiveness.Tk
programplans, as wellas thequalityof
pastptvformanceandtherelevancyof
tk proposedprojects,willbe takeninw
accountin&tertnim”ngtheyear’sfunding
for eachlaboratory.However,theoverall
fundingtargetfor eachlaboratorywill
notbe sign@cantlychanged.Ih”vidual
projectswithintheprogramswill tkn be
negotiatedbetweeneachlaboratoryand
DOEIAN.”

NAChUegraled%ogramp&m

In responseto the memorandum,Los
Alamos,Sandia,and Livermoreagreedto
formulatea joint tri-laboratoryprogramplan
for FY94.The f~t tri-laboratorymeetingstook
placeJanuary2S-29, 1993,withsenior
managementrepmemtativeafromthe three
labozatorieatouringthe facilitiesof -h
laboratory.Aaa resultof thatmeeting,the
laboratories

1.

2.

3.

4.

Establishedthreetechnicalworking
group+remote sensing(lidar,multi-
spectralimaging,etc.), counterproli-
feration(detectionof covertdelivery
attempts),and intelligencetiYsis (to
includeinformationmanagement)-for
interlaboratorycoopemtion.Each
workinggroupwas taskedwithdevelop-
ing a coordinatedprogramplan anda
processforcontinuedinteraction.
Agreedto exchangeIifecycleplansfor
FY93DOE/m projectsand to providea
on-hour summaryof theirovemll
programsat the next tri-laboratory
meeting.
Agreedto continuethe tri-laboratory
processbeyondthe DOE4ANbudget
submission.The primaryemphasisfor
theextendedprocesswouldbe on
developinglaboratory-levelcoordination
betweenthe nonproliferationeffortsfrom
DOEIntelligence(DOE/fN),DOE/AN,
and DOEDefenseprograms(DO~f’).
As partof thisobjective,the Iabcmories
wouldformulatea &i-laboratory“vision
paper”on theirpotentialrolesin the
nonproliferationproblemfor the DOEas
a whole.
Agreedto improveregularcommunica-
ti~nsby establishingt%ctronicmail
connectionsbetweenuppermanagement
at each of the laboratories,by usingvideo
conferencecentersfor more frequent
meetings,and by exchangingIisLsof
assigneesto agenciesin the Washington,
D.C.,area.

Duringthe timebetweentheconclusionof
the initialtri-laboratorymeetingand the
follow-oncoordinationmeetingof early March,
theworkinggroupson remotesensing,
counteqmliferation,and intelligencemet to
defineareasof overlappinginterest.In addi-
tion, informalcoordinationof thenuclear
explosiondetectionprogramarea was also
undertaken.

9
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3.2 ESTABLISHINGA TARGETBUDGET

For planningpurposes,the threelaboratories
agreedto developbudgetguidelinesconsistent
withtheirfundinghistoryand available
guidancefromDOE/AN.Thus, in orderto
formulatean integratedprogramplan, the three
laboratoriesutilizedthe followingprocess:

● Basedon the DOE/ANbudgetprojections
presentedat the December1992LAG
meeting,abase budgetfor DOE/ANin
FY94W= established.A LOSAkiMOS
“share”of thiswasestimatedonthebasis
of discussionswith ANpersonnel.

“ With theFY93anticipatedfundingas
guidance,thepercentageof the totalFY93
fundsreceivedliom each directoratewithin
DOE/ANwascomputed.This fractionwas
thenappliedto theanticipatedFY94
fundinglevelsas providedby DOuAN.

● Availableguidanceon existingprogramsin
remote‘g. ex~~n~l. Tl”BT
implementation,andadvancedconceptswas
usedto setFY94 targelsforthoseareas.

● Strategicplanningbasedon perceived
nationalneedswas used to reducethe target
budgetfor nuclearexplosiondeteetionand
to increasefundingforeffluentmonitoring,
internationalsafeguards,and information
management.

The resultingN94 targetbudgetguidance,
shownin Table 1,was presentedto theNAC
programmanagersin mid-Januaryin a general
budgetcallmeeting.In formulatingthe target
budge~everyattemptwas madeto preservethe
anticipatedfundingseparationbetweenDOE/
ANdirectoratescontainedin Dr. Alessi’s
Deeemberbriefing.Howevex,someambiguity
regardingassignmentof responsibilityfor
specificprojexxabetweenthe directoratesin
axeassuchas informationmanagementand
internationalsafeguardsmadethe divisionof
targetfundingdifticuk Therefore,it was
decidedto eatablishthe targetbudgersin those
areasaccordingto nationalpriority,with
sepamtionof thefundingacceding to DOE#@I
directorateto be leftfora latertime.

Followingestablishmentof FY94 target
budgets,the respectiveprogrammanagerswere
taskedwithformulatingcoordinatedprogram
plans.Theprojectsincludedin theplanswere
establishti and reviewedaccordingto a
processdefinedin the nexttwo sections.

3.3 PROPOSALSUBMllTALPROCESS

Eachprogrammanagerwasresponsiblefor
submittingan annualbudgetproposalto the
NACProgramOfficefor hisparticularpro-
grammaticarea.‘l%isprioritizedlistof pro-
posedprojectsformedthecoreof the NAC
IntegratedProgramPlan and was carefully
constructedfromproposalssubjectedto peer
reviewwithintheLaboratory.

The submittalandevaluationprocesswas
composedof twomajorsteps.Oncea target
budgetnumberhadbeen generatedfor a given
programmaticarea, the fwststep in theprocess
wasthe submissionof short-formproposalsto
therespectiveprogrammanager.These
proposalsaddressedthe eventualapplications
of theproposedtechnologyor analytical
technique,its significancerelativeto current
capabilities,and the techniealissuesto be
resolvedduringtheproposedproject.The
short-formproposalcontainedsufficient
technicalinformationto allowpeer reviewof
theproposedconceptbutdid not includedetails
suchas cost,schedule,and deliverables
typicallyfoundin a fullproposal.

Eachprogrammanagerthen instituteda
reviewproms to evaluateall short-form
proposalsaccordingto thecriteriadetailedin
AppendixA. Thegoalof theprocesswas to
providerecommendationson the selectionand
prioritizationof thosewposed conceptsto be
furtherdevelopedintocompleteproposalsand
theconsolidationof similarideasintolarger
projects.Eachshort-formsubmitterwassubse
quentlynotifkdin writingof themulting
recommendations,masons,andactionsby the
pqpam manager.

‘Ile secondstep in theprocesswas to
developfullproposalsfm the selectedprojects.
Thesefullproposalsincludedprojectcosts,
txxhoperationaland for capitalequipment
throughoutirstermor pro@ted forat least five
years,appropriatemilestonesand/ordecision
points,and specificdeliverables.In addition,
fullproposalsincludeda high-levelwork
breakdownschedule(WIN) usedto arriveat
thequotedcostof theprO@L Thiswas not
meantto be a detailedWBS forprogram
management,butrathera task-levelbreakdown
to showtheprocessused to developthe
estimatedprojectcosts.
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Throughouttheproposalprocess,theNAC
ProgramOfficecontinuedto emphasizethat the
finalproposalis a contractualdevice--rhe
individualsresponsiblefor theprogramsare
committingtheLaboratoryto accomplishing
thedescribedtaskswithinthespccihd
funding.Therefore,proposalsthatbOsedquoted
costson “level-of+ffortestimates”were not
generallyacceptedunlessthe sponsorhad
specificallyrequesteda level-of-effofiprogram
to providesupportfor someactivity.

3.4 FORMATIONOFTHENACINTEGRAIED
PROGRAMPLAN

Oncetheprogrammanagershadassembled
theirbudgetplans,theNACProgramOffice
met withthemcollectivelyto assemblethe
integratedprogrambudgetplan.At this time,
trade-offsbetweenthevariousprograms(e.g.,
eflluentmonitoring,remotesensing,etc.) were
made in order to meetthebasicbudgetguid-
ance providedby DOEand theguidelines
establishedin the NACStrategicPlan.

The finalIntegmtedProgramPlan is
compmedof two groupings.TheTier 1
iWIPing consistsof thoseprojectswhich
togethermakeup the“core”program-these
ae thepojeets we believeshouldbe fundedat
therequestedlevels.‘Ile definedtaskswithin
theTier 1projectswereadjustedas mquircdto
ensurethat the totalfundingrequestmet the
specifiedrargetbudgetguidance.

Proposalsnot selectedfor submissionto
DOE/ANas part of the coreprogramundexthis
processbutconsideredworthyof further
considerationwem includedin thesecond
grouping,calledTier 2. Thisgroupingis
intendedto providesomeguidanceshould
additionalfundsbecomeavailable.Severalof
theprojectsin thisgroupingare actually
rqucsts foradditionalfundsto augment
projectsin Tier 1. In thesecases, theadditional
fundswouldbe used to expandthescopeof the
projectand/oraccderate theproject’stimeline.
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4.0 MAJORPROGRAMMAllC
DIRECTIONSFORFY94

4.1 NATUREANDSTATUSOFTHE
PROBLEM

T%espreadof nuclear,chemical,and
biologicalweapons-and themeansto deliver
them-poses a seriousthreatto regionaland
internationalsecurityand to the interestsof the
UnitedStates,its allies,and friendlycountries.
With theend of theColdWar, thispotential
proliferationof weaponsof massdestruction
hasbecomethegreatestnationalsecuritythreat
to theUnitedStates.Whileat preaentthe
UnitedStatesis notdirectlythreatenedby
aircraftand missileattacksfromproliferant
countries,a threatis posedto allieaand to U.S.
forcesabroadin regionswhereproliferationhas
occurred.It may not be likely,but it is possible
that theUnitedStatescouldbe drowninto
regionalnuclearconflicts.The threatto the
UnitedStateswillclearlyincreaseas rhe
numbwof proliferantmtions increasesand as
thosenationsacquireadditionalcapabilities
suchas strategicbalIisticmissiles,blue-water
navieswithmissilecapabilities,and space
supportsystems.

A keyobstacleto counteringproliferationis
theinabilityin somecasesto detectclandestine
programsfor thedevelopmentof wtxqxmsof
massdestructionat an earlyenoughstage.
Currentintelligenceeffortsbringa varietyof
technicalmethodsto bearon thisproblem
which,in manycasea,are sufficientto expose
suchprograms.Iraq,however,preaentsa case
studyin theirlimitations.We nowknowthat
Iraq successfullyconcealedmanykeyelements
of a massivenuclearweaponseffort.Although
fheWestknewthat Iraq had chemicalweapons,
it was unclearhowmany,of what types,and
how variedweretheirmeansof delivery.In
addition,therecontinueto be suspicionsof a
biologicalweaponsprogram,althoughno hard
evidenceor detailsare available.Despitethe
war and the unprecedentedU.N. effortsto
identifyand destroyIraqiweaponsof mass
destructionanddeliverysystems,the fullscope
of the Iraqiprogramsmay neverbe uncovered.

The exampleof Iraq raisesseriousqucmions
aboutourabilityto detectclandestineweapons
programswirhassuranceand,even if theyare
detected,effectivelyneutralizethem.The

12

challengeto U.S. technologyis to developthe
neceasarymeansto cost-effectivelyixxomplish
thesegoalsin bothcooperativeand non-
cooperativescenariosfor nuclear,chemical,
and biologicalweaponsand theirdelivery
systems.‘he abilityto detectand neutralize
clandestineprogramsmustbe developedfor
everystep in theproliferationprocess,includ-
ingpoliticalcommitmentforeignassistamx,
reseamh,resting,uraniumand plutonium
production,weaponfabrication,systemtesting,
employmen~training,stockpiling,and threat-
enedor actualuseeither in regionalwarsor by
covertdeliveryagainstU.S. interests.

With theend of the ColdWar, the DOE
nationalsecuritylaboratories,equippedwitha
wealthof nuclearweaponsexpertiseand
detection/monitoringtechnology,are ideally
positionedto leadan aggressivemtional
technicaleffortagainsttheproliferationof
weaponsof massdestruction,especially
nuclearwe3pons.

Becauseof thehighlydiversenatureof the
nonproliferationproblem,an integrated
systematicapproachcovting all aspectsof the
problemis of paramountimportance.The DOE
nationalsecuritylaboratories(LosAlamos,
Sandia and Livermore)haveteamedto define
a verticallyintegrated,comprehensiveprogram
modeledafterthe highlysuccessfulnuclear
weaponsprogmm.Throughtheirseveral
decadesof “design-to-retirement”responsibili-
tiesin thenuclearweaponsprogram,the thee
laboratorieshavedevelopedtheunique
knowledgeof nuclearweaponsdevelopment
fabrication,and effectsrequiredfor successful
implementationof the nation’snonproliferation
program.

Preliminaryeffortsby the threelaboratories
have identifiedseveral ma~r programmatic
directionsfm FY94.Theseare discussedin the
followingsections.

4.2 TTBTIMPLEMENTATION

Basedon discussionswithDOE/AN,the
laboratoriesdo notcurrentlyanticipatereceiv-
ing fundingto supportthe implementationof
the‘lTBT in FY94.With the dissolutionof the
formerSovietUnion(FSU)and the new
administration’ssuppott for a comprehensive
testban, the likelihoodof undergroundnuclear
testsbeingconductedduringFY94 remains
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uncertain.Shouldthe ITBT signatoriesdecide
to r-e testingand theU.S. government
decideto exerciseits rightsof monitoring
nuclar tests,fundsfor thateffortwillneed to
be identifiedat that tirm+the presentInte-
gmtedRogram Plan doesnotcontainfunding
for such an effoxt.

4.3 SATELLITEPROLIFERATIONDETECllON
TECHNOLOGYPROGRAM

Duringthe springof 1992,Los Alamosand
SandiaNationalLaboratoriesinitiatedapint
planningeffon to reviewandredefinethe
satelliteinstrumentationprogram.Thecollapse
of the SovietUnionand eventsin the Persian
Gulfprompteda community-widereviewof
currentrequi.mmentsfor nucleartest monitor-
ingand a heightenedrecognitionof theneed
for improvedmethodsof proliferationdetec-
tion.As a result,theFollow-onEarlyWarning
System(FEWS)Payload3 programwas
significantlyreducedin scopewith the inten-
tionof freeingresourcesthatcouldbe applied
to a new program-e SatelliteProliferation
DetectionTechnology(PDT)program.

The new programoutlineincludedthree
phases(or tracks)--PhaseOne involved
concepturdevaluationof technologiesfor
detectionand chamcterizationof proliferant
activity;PhaseTwoprovidedfor groundand/or
aircrafttesting;andPhaseThreeinvolvedspace
demonstrationson smallsatellites.Technolo-
gies identifkd fcxdevelopmentincludedmulti-
spectmlthermalimagery,lidar,mukispecrral
fransientradiometry,low-light-levelimagers,
andothers.

On December17, 1992,Los Alamosand
Sandiapresentedan integratedSatellitePDT
ProgramPlan to DOE/ANSystemsand
Ttxhnology(S&T).This plan includeda series
of developmentlaunchesof smallsatellites,
buildingon theexperiencegainedthrough
nearly30 yearsof buildingsatelliteinstrumen-
tationand on theexpertisein smallsatellites
recentlyobtainedthroughthe Arrayof Low-
EnergyX-rayImagingSensors(ALEXIS)
project.

The purposeof thesmall-satellitelaunches
is to demonstratethe potentialapplicationof
new remotesensingtechnologyto thedetection
of weaponproliferationin deniedareas.‘I%e
resultingtechnologiesmightalso be applicable

to operationalairbome monitoringplatforms.
l%e satellitedemonstrationsbeginwith the
1995launchof the Fast OnObit Recordingof
TransientEvents(FORTE)experimen~
followedby theMultispectralThermalImager
(MIT)launchin 1997and the launchin 1999of
an advancednonproliferationlidarsystem.
Thesewillbe majorsystemdemonstrationsthat
will involvepotentialusersand openuors.

In parallelwith theseplannedlaunches,a
robustpogram of new technologyR&Dwill
providethe impetusfor futuresmall-satellite
demonstrations.Thesenew technologiescan
comefmm any of the laboratoriesparticipating
in the DOE/ANprogram.The satelliteinstru-
mentationexpertiseat Los Akunosand Sandia
willbe availabletoassistin theadaptionof
w- newtechnologiesto space.

As an integralpart of the SatellitePDT
program,an appropriatecapabilitywillbe
maintainedto detectnuclearexplosionsin the
aunosphereand near-earthspa~, thusfulfdling
the 30-yearcommitmentby DOEand its
prdxessor organiaions to workin concert
with the Air Forceto providethisessential
elementof nationalsecurity.In thenextdecade,
thepreponderanceof this capabilitywill be
carriedby theGlobalPositioningSystem
(GPS).Over thenextseveralyears,the Global
VerificationandLocationSystem(GVLS)will
also be developedto exploitexcess&ta
processingcapabilityaboardthe GPSsatellites
to furthertheaimsof the nation’snonprolifera-
tionand armscontroleffortsin newand
imovativeways-for example,by globally
trackingthe locationof warheaclsor other
controlleditems.The availabilityof this
capabilityon oneof the nation’spremier
satellitesystemsis a majorenhancementof the
DOE/ANprogram.

The SatellitePDT programhas been
incorporatedintobothLos Alamos’and
Sandia’splanningas a majorelementof our
contributionto armscontroland nonprolifera-
tiontechnologydevelopment.Theprogramwas
reviewedin January 1993by theJASONpanel
and givenhighmarks.Activitiesat Los Alamos
and Sandiaare wellunderway, including
coordinationwithLivermoreandotherDOE
laboratories.In additionIOthe DOElaborato-
ries, theprogramoffersopportunitiesfor
sharingdevelopmentand launchcostswith
other federalagencies.Los AIamosand Sandia
believethat DOE/ANand the SatellitePDT
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pmgrarncan benefitgreatlyby pursuing
collaborativeprograms with the National
Aeronauticsand SpaceAdministrationand
DoD,notonly fromthe perspectiveof cost
savings,but also fromthe opportunityto
establishrelationshipsessentialto the transition
of thesetechnologiesto the usercommunity.
‘I%etechnologydevelopedunderthe satetlite
PDTprogramhasbothnationalsecurityand
civilianspaceapplications,e.g.,proliferation
detectionand environmentalmonitoring.

4.4 NONPROLIFERATIONINFORMATION
MANAGEMENT

The nation’snuclearnonproliferation
initiativecurrentlyrelieson theabilityof
humananalysisto assimilate,integmte,and
interpretcomplexinformationfromdiverse
sourcesin order to tracknuclearproliferation
activitiesthroughoutthe world.Severalcurrent
trends,however,willcontinueto plaa addi-
tionalstresson theabilityof thecwrent system
to adequatelyperformthis task.Increasing
budgetarypressureson the genemlnonprolif-
erationcommunity(both in theUnitedStates
andin the internationalarena),coupledwith the
growingnumberof countrieswithadequate
technicalcompetenceto undertakea nuclear
weaponsprogmm,willmake it difficultto
obtainsufficientstaffingto properlyassimilate
theinformationfromtoday’ssources.In
addition,the growingimportanceof other
sourcesof information,both in thepublic
domain(e.g.,publishedliterature)and other-
wise (e.g., financialtransactionsand new
intelligencesystems),willgreatlyadd to the
diversityand flowof informationwhichmust
be correlatedand understood.

Whiletherehasbeen significantrecent
interestin developingthe technologyfor large
(distributeddatabases,St3riOUSOpWiltiOIld
problemsremain to be overcomebeforethe
nonproliferationcommunitywillbe able to
reatizetheir full utility.PotentialDOEcontri-
butionsto thisarea includethe following:

● Databaseformatbn: The DOEnational
securitylaboratoriespossessunique
databasescoveringall aspectsof the
nuclearweapondevelopmentand produc-
tionenvironment.This includesforensic
data fromeveryweaponever testedin the

atmosphere,effluentemissionsinformation,
etc.,plus theresultsof decadesof research
intodifferenttechnologiesand pathsfor the
developmentof nuclearweapons.This
information,vitalto the accurateassess-
mentof a potentialproliferantnation’s
intentionsandstatus,comesin a varietyof
forms(text,numerical,and imagery)which
mustbe integmed and indexedappropri-
ately.

“ Nationalsecurityiqformadonnetwork:
Los Alamo6, in collaborationwith industry
and withparticipationtim othcxDOE
laboratories,hasbeenwoxkingon ewablish-
inga nationwidecomputerinformation
networkfor nationalsecurityinformationin
general.One idealapplicationof this
networkwouldbe to link the DOEnational
securitylaboratorieswith thevaious
interestedintelligenceagencies,thus
providingtheagencieswithaccessto the
informationdescribedaboveandproviding
theDOEnationalsecuritylaboratorieswith
accessto intelligenceinformationm@ed
foraccuratelyassessingthe statusof a
potentialnuclearprolifcxantnation.The
impixxon thenonproliferationcommunity
of a mechanismwherebyintelligence
analystsand policymakerscouldrequest
and m.ceiveimmediateexpertassistancevia
a multi-mediacomputernetworkwith the
DOEnationalsecuritylaboratorieswould
be signi!lcant.Whileseveraltechnical
obstaclesremainto be resolved,a limited
versionof thisnetworkcouldpotentiallybe
installedfairlyrapidly.

● Advanceddataprocessingmethods:
Extrtwtingrelevantdataand ummvering
potentialcomelationsfrom vastquantities
of informationt%omdiversesourcesis a
difficul~manpower-intensivetask.‘Ile
DOEhas alreadyembarkedon an effort to
assistthe intelligenceanalystby automating
someof thesetasks,but this effortcould
significantlybenefitfromadditionalfunds.
Developmentof advanceddatapcessing
algorithmsrequiresintimateknowledgeof
thenuclearweapondevelopmentand
fabricationprocessand accessto state-of-
the-artcomputingequipmen~bothof which
can be foundat the DOEnationalsecurity
laboratories.

I
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4.5 INTERNATIONALNUCLEARMATERIMS
CONWIOL

The DOEnationalsecuritylaboratories’
currentinteractionswith othernations,suchas
thosein SouthAmerica,thePacificRim,and
theFSU republics,to spreadtheuseof U.S.
safeguardstechnologiesneedto be significantly
enhanced.This is particularlytrue in theareas
of dismantlementof theFSU nuclearweapon
stockpileand controlof plutoniumgenerated
by the civiliannuclearpowerindustry.This
latterarea is of especialconcernsinceseveral
countriessuchas Japanare beginningto follow
energypolicieswhichwillresultin thecreation
of civilianstockpilesof plutoniumequalto or
largerthan theplutoniumfoundin the current
militarystockpile.Thedevelopmentand
implementationof adequatesafeguards
methodologiesto dealwith thissituationshouId
be a highpriority.

In additionto safeguards,the laboratories
anticipatea growingU.S. role in supporting
both short-and long-termmonitoringof
counties suchas Iraq.The key to successfully
meetingthesegrowingrequirementsis the
developmentof integratedsystemsfor both
monitoringdeclaredand detectingthepresence
of undecked nuclearfacilities.Whilecurrently
existingprogramscontinueto developindi-
vidualinstrumentsfor apecitlcpuxposes,a
systematicapproachto developingintegrated
instrumentationpackagesforboth long-and
short-termoperationaldeploymenthasbeen
missing.The impmvedcapabilityfm positive
identificationand trackingof activitiesat
potentialnuclearfacilitiesprovidedby the
measurementof multi-instrumentsignatures
wouldsignificantlyreducethepotentialof a
countrydevelopinga viable,clandestine
nuclearweaponsprogram.

4.6 FORENSICANALYSISOFNUCLEAR
EXPLOSIONDEBRIS

The biggestchallengesconfrontingthe
nuclearexplosiondetectionarenaare thoseof
attributionand characterization.Oncean
explosionhasbeen detected,it is vitatto the
nation’sintereststhatwe obtainindepth
informationon the sophisticationof thedevice
and on itspossibleowners.Muchof the

informationregardingdevicetechnologycan be
obtainedthroughdetailedforensicanalysisof
thedebrisfromtheexplosion.Even moxe
importantly,the reaultsof suchan analysis,
whencoupledwith the data fmm weaponstests
currentlypossessedby the DOEnational
securitylaboratories,can potentiallybe usedto
determinetheprobableoriginof thedevice
itself.Ifsucces fd, thisforensic analysis
techniquewouldprovidea significantdeterrent
toanycountry’sproliferationintentions.

4.7 INTERDICTIONRESPONSEOPllONS

Givensolidevidenceof a countryattempt-
ing to developa nuclearweaponcapability,the
U.S. governmentand the internationalcommu-
nity requirea set of availableresponseoptions.
Thesemay rangefrominterdictionof critical
equipmentand personnelto thedestructionof
facilitiesand continuousinspectioncurrently
underway in Iraq.A systematicanalysisof
possibleresponseoptionsto determinetheir
effectivenessand potentialconsequencesis
crucialto nationatsecurity.The DOEnational
securitylaboratories’uniqueknowledgeof
nuclearweaponsis vital to suchan analysis.

4.8 DEFENSEAEAINSTCOVERTDELIVERY
OFNUCLEARWEAPONS

Althoughthere is a majoreffort to develop
defensesagainsta ballisticmissilethreat,it has
beenwidelyrecognizedthat presentand future
threatsfor the useof nuclearweaponsagainst
theUnitedStatesincludea widerangeof
deliveryoptionsthatmustnotbe neglected.
Today,the internationalcommunityhas little
capabilityto defenditselfagainstthe covert
deliveryof sucha device.WhileNuclear
EmergencySearchTeams(NEST)are trained
and equippedto searchfor a nucleardevice
and, if one is located,to attemptto disableit,
thesecapabilitiesare currentlylimited.

Internationalvulnerabilityto thecovert
deliveryof nuclearweaponssuggeststhata
newbalanceis neakxl amongtheprogmmsthat
addressproliferationthreats.The threenational
securitylaboratoriesproposea focusedDOE
effortto developthe technologiesthatwould
significantlyimpmvethe U.S. capabilityto
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defendagainstthesethreats.Whiletheenvi-
sionedeffortwouldinvolveelementsof DOW
DP, DOE/AN,and DOE/INoffices,a detailed
programplanhasnotyet beendeveloped.The
threelaboratoriesare curmnrlyworkingon
sucha planandexpectto deliverit to DOEin
mid-summer.
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TIER 1 PROPOSALS: NAC CORE PROGRAMS





5.0 REMOIESENSING

5.1 OVERVIEW

Detectionof proliferationactivitiesby
remotesensingtechniquesformstheunifying
challengeof thisprogram. Currentnational
capabilitieshavelimitedabilityto detecta
well-hiddenproliferationprogram,as was
demonstratedby discoveryof theextentof the
Iraqinuclearweaponprogram. New technol-
ogy mayaugmentcurrentapproachesby
identifying~ific signaturesindicativeof
proliferation*tivities. Los Alamosin partner-
ship withSandiais conductinga progmmof
technologydevelopmentand demonstration
aimedat providingnewdetectiontoolsto the
nation. Thisprogramspansa rangeof tech-
nologieswithbothnear-andlong-term
applicability.Two of theprojectsare aimedat
spacesatellitedemonstrationsduringthis
decade. Otherprojectaexploreadvanced
technologiesforapplicationto variousaspects
of theremoteproliferationdetectionproblem.
An additionalbenefitof thisprogramis the
potentialfordualuseof the technologies,
espec~y in environmentalresearchand
monitoring.

5.2 SPACE-BASEDLIDARFOR
PROLIFERATIONDE’IECTION

Lidarusesmeasurementof scatteredlaser
lightto determinethe distributionof substances
in theatmosphere. ‘his technologyhas broad
applicabilityto a varietyof inprtant problems
rangingfmm basicresearchto nationaldefense.

The basicMar approxh is to emit a short
pulseof laserlightinto theatmosphereand
thenmake time-resolvedmeasurementsof the
intensityof thescatteredlightarrivingat a
telescopelocatednextto the laser. In thisway
thedensityof the scatteringmaterialcan be
determinedas a functionof mngealongthe line
of sight.Theprocessis repeatedas the system
scanshorizontallyand verticallyto builda
three-dimensionalimageof theconcentration
of the scatteringsubstance.The selectionof
sourceand receiverwavelengthsallows
tailoringthe techniquefor measurementof a
varietyof materials.Someexamplesof
applicationsincludebasicresearchin global
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climatechangethroughmeasurementof the
distributionof watervaporin theatmosphere;
appliedresearchto help understandaano-
sphericpollution;monitoringproliferationof
weaponsof massdestructionby applyinglidar
to thedetectionof substancesindicativeof
nuclear,chemical,and biologicalweapon
proliferationfdities; nationaldefense
problemsrangingfrom missiledefenseto
kat.ion of aircraf~ships,and tanks;and drug
interdiction.

5.3 MULTISPECTRALTHERMALIMAGER

Long-waveinfraredradiationoffersa means
foraccuratemeasurementof thermatsignatures
horn proliferationfacilities. The objectiveof
theMTI projectis to performa rapid low-cost
flightdemonstrationof advancedtechnologies
capableof providingenhancedsatellite-based
thermaland multispectralmeasurementsvital
to nuclearproliferationdetection.The system
willuse state-of-the-artsensors,cryogenic
refrigerators,and data-handlingtechnology.
Thecapabilitiesdevelopedcouldbe appliedto
improvethe capabilitiesexistingprogramssuch
as theLandsatThematicMapperby enhance-
mentsin radiometriccalibration,spatial
resolution,seleztionand numberof SIRCtral
bands,and utilizationof lightweighttechnolo-
gies.The programwill also developthe
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analysisand simulationtoolsnetxkd to exploit
thedatacollectedfor the proliferationdetection
problem.

Specificobjectivesof rheprojectinclude
identificationandquantificationof char@eris-
tic signaturesand backgrounds;developmentof
an optimizedinstrumentdesignfor theprolif-
erationmission:construction,tes~calibration,
and deploymentof a smallsatelliteto demon-
strateMTIcapabilities;developmentof
advancedtechnologiesneededto supportthe
experimentand the developmentof teds for
exploitationand analysisof MTIdata. In this
joint Sandia-LoaAlamosproject,Los Alamos
willconcentrateon understandingsensor
response,calibration,and anaIysisand on
exploitingof thedata. Progressin all of the
objectivesis expectedin FY94in order to meet
theprojectedlaunchdate of late 19%.

5.4 ADAPTWEHARDWARE

Mostof theapproachesfor remotelysensing
proliferationobservable generatehuge
quantitiesof data. The volumeof datawhich
mustbe storedor, in the caseof satellite
systems,sentto the groundand processedis
usuallytheprincipallimit to sensorcapability.
Oneapproachto enhancingthe abilityof
remotesystemsto fullyexploitsensorcapabili-
tiesis in the areaof deployabledataprocessing.

Recenteffortsat Los Alamoshavedemon-
stratedrhatit ispossibleto trainadaptive
systemsto uniquelyrecognizea spccitlc
complexpatterncontaimxiwithina very large
numberof similarpatterns,evenwhensomeof
thedata is missingor obscuredby noise.The
adaptivehardwareprojectis applyingthese
advancesin adaptiveprocessingto thedevelop-
mentandrapiddemonstmtionof deployable
adaptivepatternrecognitionsystems.Specific
goalsof theprojectare to (1) demonstratethe
feasibilityof applyingthe combinationof
advancedsensorsand adaptivepatternrecogni-
tion to proliferationdetection,(2)demonstrate
the feasibilityof applyingadaptivepattexrt
recognitiontechniquesto thedetectionof nuclear
detonations,and (3)developand deploy
a&ptive patternnxognitionsystems.

Neuralnetworksrepresenta fundamentally
newand differentapproachto information
processing.‘Ilese networksprovidethe fmt
alternativeto programmedcomputing,which

hasdominatedinformationprocessingfor the
tast45 years.Usedas classifmrs,neural
nclworkscan performthreedifferenttasks:
patternrecognition(robustin theprcsenccof
inputpatternnoise),content-addressableor
associativememory(usefulwhenonlya partof
the inputpatternis availableand a complete
patternis desired),and vectorquantizationor
clustering(usefulfordatacompression).Of
particularinterestin fieldandspiwe.applications,
neuralnetworksareextremelyfauk-tohxartt
Ix.causeof theirintrinsicmassiveredundancy.

Neuralnetworksrepresenta rudimentary
attemptto mimictheorganizationof the brain.
Theyconsistof manysimpleprocessing
elements,or nodes,thatme highlyintercm-
nectedto one another.Each interconnectioncan
be assigmxia retativeweigh~and essential
nonlinearitiesare presentin someform.
Organizingthenodcaand connections,and
adjustingthe weightsin variousmanners,
allowsnehvorkato be constructedto perform
differenttasks.Hundredsof differentnetwork
amhitectureshavebeendesignedby different
people,butonly twoclassesof networksare
relevantto the proposedprogram.

Thegoalsof theprojectforFY94am to
exploreapplicationof adaptiveprocessing
techniquesto FOR’IEeventclasaiticationand
dataconqxessionfortheMTIas weUas workon
themoregeneraldevelopmentof hardwareand
algorithms.

5.5 REMOTEULIRALOWLIGHTLEVEL
IMAGING(RULLI)

RULLIis a projectto developand demon-
strateadvancedtechnologiesfor remote
imagingunderilluminationas faintas starlight.
RULLIsystemscouldbe fieldedon ground-
based,airborne,or space-basedplatforms.
Essentialto rheRULLIconceptis a state-of-
the-artimagerthatcombineshighspatial
resolutionwithhightimemolution. Long
exposuresfrommovingplatformsbecome
possiblebecausehigh-speedimageprocessing
techniquescan be usedto deblurthe image.
RULLItechnologywillexposeproliferartt
activitiespreviouslyhiddenby coverof
darkness,openinga newremotesensing
channelthatwillcomplementdaytimeand
thermalinfraredimagingand syntheticaperture
radar (SAR).The technicalobjectivesof
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RULLI includea ground-basedproof-of-
principleexperimentand thenan airborne
demonstrationexperiment.The projectwill
developinstrumentsthatwillpermitimaging
the earth’ssurfaceundercioudlessconditions
with onlystarlightillumination.Suchinstru-
mentswouldallowthe collectionof images
duringmoonlessnightswhenopticalimaging
systemsusingsensorssuchas charge-coupled
device(CCD)arraysare knownto be ineffec-
tive due to theirlxk of timeresolution.The
instrumentswouldprovidea useful,high-
sensitivitycomplementto daytimeimaging
systems.

Prolifemtionactivities,in particularthe
isolationof SNh4,requirethemovementof
pxsonnel and materialson largescales.Such
movementcan bedefectedby opticalmeans,
but our capabilityto imageat a distanceis
greatlyreducedat night.Openingthenighttime
to high-resolutionimagingwillgreatlyaugment
thecapabilityof space-basedandairborne
imagers,complementingexistingremote
sensingchannelsin thedayiightvisible/ncar-
infrared,thermalinfrared,and SAR.

PY94tasksincludeground-basd evaluation
of crosscxl-delayline (CDL)phoroncounters
forRULLIapplicationby a seriesof ground-
based imagingexperimentsto evaluatethe
opticalsensitivity,resolution,satumtionlevels,
and bloomingof the imagingsystem;algorithm
developmentfor the flightprototypeinstru-
men~identifhtion of an appropriateairplane
or balloonplatform;and preliminarydesignof
an integratedimagerpackage.

5.6 LONG-WAVESARTECHNOLOGY

Advancesin nuclearnonproliferation
detectionwillbe madeby demonstmtingthe
capabilityof detectingburiedobjectsusingan
aircraft/sateUite-bomeSARwhichuseseither
over-the-horizon(OTH)radar transmissionfor
the illuminatingsignalor monostatictransmis-
sion fromthe SARsystem.

The technologicaldevelopmentof ground-
penetrating(GP)SAR/OTHSARwillenhance
the U.S. abilityto monitorcovertindustrialand
militaryactivitiescommensuratewith

proliferantdevelopment.The GPSAIU
OTHSARwouldbe USd to detect,locate,and
identifyburiedtargels. Targetsof interest
includeburiedf~ilitics, powerlines,pipes,and
equipment.The OTH illuminatingradarshave
coveragethat includesmostareasof interest,
AirborneSARsystemswillhaveeovetage
distancesof severalhundredkilometers. The
subsurfaceprobingof theGPSAR/OTHSAR
systemcouldhavebeen used to detectIrq’s
subterfugeof hidingcahnronsand powerlines
underground.

DuringFY1994thisnew projectwill
concentmteon measurementof scatteringcross
sectionsof buriedobjects,backgroundclutter
assessments,designof an airbornereceiver
systemwith theabilityto suppressthedomi-
nant illuminatingsignalwhileextractingthe
weakscatteredsignal,dataacquisitionand
processingsystemdesign,a groundpropaga-
tionstudyto evaluatethe feasibilityof GPSAR/
OTHSARfordetectingselectedburiedobjects
within 10m of the surface,and systemand
airbornepayloaddesign.

5.7 FY94 REMOTESENSINGPROJECTS

STO16A:RemoteOpticalSpectroscopyfor
NuclearProliferationDetection
Status:Current

Thisprojectakiresses theapplicationof
laserspectroscopytechniquesfor remote
detectionand characterizationof sites involved
in nuclearproliferationactivities.Laser
spectroscopyhaspotentialfor detectingthe
effluentsfromthe mining,refining,m.acting,
reprocessing,and enrichmentof SNMftom
ground,air, or spaceplatforms,thereby
pinpointingnuclearproliferationactivities.This
programwillprovidefield validation,from
groundand air platforms,of thedetectabilityof
key opticalsignaturesindicativeof prolifera-
tionactivities.Knowledgeand &ta gained
fromthe fieldvalidationexperimentswillbe
providedto DOE/ANfor use in guiding
technologydevelopment,larger-scaledemon-
strationexperiments,and operationalsystem
developmerm
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LAOO1:LidarRemoteSensingfor Nuclear
Prolt~erationDetectwn
Status:New

Thisprojectaddressesthedevelopmentof
operationallycapableaircraftand satellite-
ba.sedIidarsystemsfor the remotedetection
and locationof proliferationactivities.Current
technologywillbe analyzed,operational
systemarchitecturesand componentpoint
designswill be developed,and aircraftand
satellite-baseddemonstrationexperimentswill
be executed.

ST525A:MultispectralThermalInuger (MTI)
for Space-BasedProliferationDetection
Status:Current

MTi is a joint Los Alamos-Sandiaproject
forpassivedetectionand characterizationfrom
a small-satelliteplatformof nuclearproliferant
activities.Los Alamosand Sandiaproposeto
developand demonstratespaceoperationof an
MTIusingstate+f-theart technologyindetector
arrays,mechanicalcryogeniccooling,anddata
management.ha capabilitieswillirnpmve
signifkantlyon existingsimilarassetssuchas the
LandsatThematicMapperby providingsignifL
cantlybettermdiometriccalibrationandspatial
resolution,morespectralbands,lighterweigh~
bettercalibration,and lessrestrictiveorbit
requhements.‘he improvedspatialresolution
and spectralcoverageare expectedto advance
theabilityto charxterize targetfacilities.

ST423:DeployableAdaptiveEventRecognition
andProcessingSystem
Status:Current

‘fhisprojectwilldevelop,functionallytes~
and environmentallytestprototypeneural
networkhardwareto do adaptiveeventrecogni-
tionand processingfora varietyof applica-
tions,includingsmall-satellite,airborne,and
ground-basednonproliferationdetection
systems.Systemswillbe testedwithdata from
proliferationinstrumentsdevelopedunderother
DOE/ANprojectsas wellas withexisting
relatedsensorinformation(e.g.,seismicdata).

ST424A:Ground-PenetratingSynthetic
ApertureRadar(GPSAR)usingMonostaticand
Over-the-Horiwn(OTH)Transmisswns
Status:Current

This is anotherjointprojectbetweenLos
Alamoaand Sandia.Ground-penetratingradar
mayhavesignifkantapplicationsto the
detectionof clandestinemilitaryand prolifera-
tionactivities.Forexample,it maybe possible
to detectburiedtanksor varioustypesof
hardww for theenrichmentof SNM.Los
Akunoswill use the currentOTHtechnologyto
illuminatethe segmentof terrainwith FM in
the 10-to 30-MHZrange.One or moreaircraft
(or satellite)wouldpick up the reflectedand
scatteredsignalfor SARanalysisof the
Doppler-shiftedinformationto producean
imageof the regionundersurveillance.Sandia
will investigatea monostaticconfiguration.
Fundingin subsequentyearnwilladapta
SandiaSARto providea demonstration
capability.

ST524A:RetnoteUltralowLightLevelImaging
(RULU)
Status:Current

RULLI’Sobjectiveis to developadvanced
technologiesfor remoteimagingunderstarlight
illumination.RULLIsystemsmaybe fieldedon
ground-based,airborne,or space-based
platforms.Longexposuresfrommoving
platformsbecomepossibleusinga high time-
and spatial-resolutiondetectorbecausehigh-
speedsoftwaretechniquescan be used to
deblurthe image.RULLItechnologywill
exposeproliferantactivitieshiddenby coverof
darkness.RULLI’Sobjectivesincludea
ground-basedproof-of-principleexperiment
followedby an airborne(airplaneor balloon)
demonstration.
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6.0 NUCLEAREXPLOSION
DETECllON

6.1 PROGRAMOVERVIEW

The NuclearExplosionDetection(NED)
programat Los Alamospredatesthe Us.
verificationprogramfor theLimitedTest Ban
Treaty(LTBT)&ting backto the late 1950s.
At that time,discussionof testban treatiesled
to concernfor technicalmonitoringfor treaty
compliance.Los Alamosand the otherAtomic
EnergyCommission(AEC)weaponslaborato-
ries wereinvolvedin thesediscussions.As an
outgrowthof thesediscussions,Los Alamos
participatedin two researchprOgfSMSto
developmonitoringcapabilitiesforatnw
sphericandspace-basednucleartests.One
program,Vela Sierra,developedground-based
sensmsforobservationsof atmospheric
fluorescence.The otherprogram,VelaHotel,
developedsatellite-basedsensorslookingat
directradiationsand opticalsignals.Los
A.lamesprovidedbothcenrralscientific
expertiseon detectableeffectsas wellas actual
sensordesignand constructionbecauseit had
experiencewithboth low-and high-altitude
atmosphericnucleartestingdiagnosticsand
their interpretation.Thiseffortgrewnaturally
outof thenuclearweaponsdevelopmentand
testingprogramsupportedby AEC Defense
Programs(AEC/DP),andit continuedunder
theaegisof the DOEJDPuntilrecentYeats,
whentheAN officebecamean independent
entitywithinDOE.

The VelaSierraprojectsuccessfully
designed,constructed,and fieldeda relatively
low-costdetectionsystemfor monitoring
space-basednuclearexplosionsuntila satelIite
systemcouldbe fielded.As an interimsolution,
it waseventuallyreplacedby satellitesystems
of greateroverallsensitivity.

The fnt VelaHotelsatellitelaunchoc-
curredon October16,1963,littlemorethan
two monthsafter theLTBT was signedin
Moscowon August5,1963. Los Alamos
developd and designedthex-ray,gamma-ray,
and neutrondetectorsfor thissatellite.Sandia
wasresponsiblefor theassociatedelectronic
circuitry.Later in the VelaHotelprogram,
Sandiaalsodesignedand providedthedetec-
tors for monitoringtheocmrrenceof low-
altitudeatmosphericnuclearexplosions.The

#’-

DavidSimons

AEC fundedthe nationallaboratories’partici-
pationin the Vela Hotelprogramas a natural
extensionof its charterfor maintainingthe
nuclearweaponsexpertiseof the UnitedStates.
The AdvancedResearchProjectsAgencyhad
theoverallmanagementresponsibilityfor the
project.The Air Forcecoordinatedprogram
activitiesand schedulesand was responsiblefor
developmentand launchof thesatellites.

‘Ile satellites,launchedinto largegeocentric
orbits,couldviewnearlyhalf theearth’s
surfaceand muchof spacewhileat thesame
timeremainingout of the earth’strapped
radiationbelts.Six pairsof Vela satelliteswent
intoorbitbetween 1963and 1970.Data from
thesesatellitesdemonstratedthatmonitoring
cosmicbackgroundswasrequiredto under-
standthe functioningof the detectorsin the
harshspaceenvironment.As the instrument
designersand the expertson nuclearweapons
performance,scientistsat Los Alarms played
thecenrralrole in developingmethodsof data
interpretationsupportingtheoperationalarm of
ttwAirForce.The AECprovidedsuppm for
theclosetechnologyinteractionwiththeAir
Forceas a naturalpart of the weaponsdevelop-
mentprogramat the nationalIabomtork. The
AECencouragedthedevelopmentof this
complexbodyof scientificknowledgeneces-
sary for the interjxetationof thesedata.Major
advancesin computermodelingof atmospheric
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nuclearexplosionswererequiredfor thiseffort.
The criticalcorecompetencicsrequiredfor data
interpretationwere then availablewhen the
ChineseandFrenchcarriedout theiratmo-
spherictestsand whenevent747occurred.
Maintainingthiscriticalnationalscienceand
technologybasehas alwaysbeena centrat
featureof theDOEcom~ inNED.

The event747 altxt (1979)madeit clearthat
multipledetectionphenomenawouldbe a
criticalpartof any meaningfulnational
technicalmeansfor treatymonitoring.Recog-
nizingthis, theOffice of ArmsControl(DOE/
DP/OAC)encottmgeda researchprogram
lookingat a varietyof technologiesthatmight
enhancethisarea. DOE/DP/OACexpandedthe
rc.seamhbaseat Los Alamosto includea search
for techniquesto supplementseismicmonitor-
ing for undergroundtestsas wellas atmo-
spherictests.The ionosphericand infmsound
researcheffortsat Los Alamoslookedat
remotelyobservableatmosphericeffectsfrom
undergroundtests.

In theearly 1980s,Los Alamosundertook
an effort to detectundergroundexplosions
usingextremelylow f~uency (ELF)electro-
magneticwaves(SchumannResonance).This
wasfollowedby developmentof the hydrody-
namicyieldverificationtechniquein themid-
1980s.Withthe increasingemphasison the
TI’BTin the latterpart of the 1980s,Los
Alamosundertookresearcheffortsto developa
nonintrusiveyieldmeasurementbasedon
groundmotionmeasurements,originally
supportedas partof the ionosphericand
infrasotmdeffortsas wellas thecontainment
programat theNevadaTestSite (NTS).

Los Ahunosbegan the SourceRegion
programin 1988to examinethedetailed
physicsinvolvedin, and the irnpxt of local
geologyon, theproductionof a seismicsignal
by an undergroundnuclearexplosion.This
workwas undertakenin mponse to the
realizationthatmostof theU.S. seismic
monitoringcapabilitywas baseduponinforma-
tionderivedfromonly a smallnumberof well-
knowntest sitesaroundtheworld.The Source
Regionresarc h hasaddedsignificantlyto our
understandingof the manycomplexitiesof the
generationof a seismicsignaland holdssome
promiseforgreatlyenhancingour forensic
interpretationof signalsoriginatingffom
unknownor litthknown testsitesaroundthe
world.

The DOE/AN,whichnowsupptxtstheNAC
ProgramOfficeat Los Alamos,has supporteda
variedand productiveR&Dprogramof which
theNEDeffortis onlyonepart.NED is
expectedto remaina cornerstoneof the
country’snonproliferationmonitoringeffortin
the futurebecauseconfidencein monitoringis
a criticalpartof ovemllconfidencebuildingfor
nonprolifemntnationsand a criticalelementin
gatheringinformationfor nationaldecision-
makers.Havingsaid this,however,we believe
that theoverallportionof theNAC R&D
budgetdevotedto NED can be decreasedwhile
fulflling thecriticalmissionrequirements.This
strategyis a centralpremiseto the formulation
of theFY94andout-yearbudgets.

The nuclearteatsurveillancemissionis now
incorporatedintothe Air FomeDefense
SupportProgramand theGPS.Los Alarnosand
Sandia,supportedby DOE/AN,retain the
responsibilitiesfor developmentof instrumen-
tationto observenuclearexplosionsin space
and theatmosphere.Specifically,the two
laboratoriesare responsiblefor instrument
design,fabrication,tesq calibration,launch,
operationalsup- and data interpretationin
supportof the AirForce,whichhas the
operationalmission.The NEDprogramat Los
Alamosis nowexaminingpotentialmodifica-
tionsto futuresatellitesystemsin nxponse to a
significantlymodifkd geopoliticalertvimnment
thatwilldictatean increasedinterestin the
emergenceof newnuclear-capablenations
ratherthan thepossibleviolationof rheLTBT
by a secondsuperpower.It is our hope that the
futurespace-basedNUDETdetectionsystem
(NIX) cartbe mademorecompactand maybe
carriedaboarda singlesatellitesystemsuchas
theGPS. We havebeguna studyof this
possibilitywhilewaitingfor the U.S. govern-
mentto updatethenationalmonitoringrequire-
ments.

In thearenaof atmospheric,underground,
and underwaternuclearexplosions,we feel it is
necessaryto considerthe possibleimpactof
eithera ComprehensiveTest BanTreaty
(CTBT)or an equivalentlydifficult-to-monitor,
verylow yieldTIBT. Thereare manyplausible
evasionscenariosinvolvingunderwater,
underground,atmospheric,and high-altitude
explosions.Suchpotentialevasiontechniques
shouldbe clearlyidentifiedalongwithpossible
remedies.If currenttechnologiesare lacking,
thensupplementaltechnologiesshouldbe
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identifiedand investigated.A thorough
examinationof thenationaltechnicalmeansfor
nuclearexplosionmonitoringis in order,and
we proposesucha taskfor FY94.

The risingimportanceof detectingnew
nucleztrapable nationsplusthepotential
requirementsfor verifyinganew testban treaty
willmake theuseof multiplephenomenafor
detectionanddiscriminationof nuclearevents
all the morecritical.Accordingly,we have
structuredourNED rtwuch planaroundthe
followingactivities:

● Developmentof an independentelectro-
magneticpulseMector for theGPSNDS.
An experimentalversionof sucha system
willbe demonstratedon-orbitupon
successfulcompletionof theFORTE
project.

● Discriminationof seismiceventsfrom
nuclearexplosionsassociatedwith
noncalibratedtestsitesor hiddenamongst
the world’squarryingactivities.To
accomplishthisgoal,we are redirectingthe
R&D activitiesassociatedwith thehydro-
dynamicyieldworkto the technically
relatedLQWPressureEquationof State
prO@t.T1’iiseffortwill supplementthe
continuingSourceRegionAnalysisproject
whichseeksto achievea quantitative
interpretationof seismicsignalsfrom
noncalibratedtest sites.

● Developmentof a new monitoringsystem
for detectingatmosphericand partially
buriedexplosions.ffsuccessful,the
RemotelyObservedSignaturesin the
Thermosphereof ExplosiveReleases
(ROSTER)projectcouldresultin a new
worldwidecapabilityfordetectingclandes-
tine explosions.

● Discriminationof undergroundtests
(UGTS)fromearthquakesusinginfrasonic
and horn quarryblastswitha variationof
the ionosphericdetectionsystemcalled
ExplosionDetectionusingIonospheric
Techniques(EDIT).

● Investigationof the possibilityof utilizing
existinghydroacousticassetsforoceanic
monitoring.

6.2 N94NUCLEAR EXPLOSIONDE1’ECTION
PROJECTS

ST140A:BlackbeardlFORTE
Status:Current

Thisproject is directedtowardsthedevelop
mentand flighttestof an advancedrf-detection
and -characterizationsystemaboarda small
spacecraft.On-orbitcapabilitiesand data
collectionwillbeginwith the Blackboard
instrumentaboardthe ALEXISspacecraft.
Emphasisis on proliferationckxe-ctiontechnol-
ogyfor discoveryof covertnuclearweapons
tests.Opticaland rf signalsare exploited
simultaneouslyby meansof joint FURTE
effortswith Sandia.Majordevelopmentsin rf
and opticalcapabilitiesare beingpursuedat
both laboratoriesto increasedetectabilityand
improvefalsesignaldiscriminationfor GPS
Block-IIF.(Note:a portionof thisproject’s
operatingbudgetis for developinga multipur-
posesatellitebusand is includedin theFY94
programtotalforRemoteSensingprojects,on
p. 21.)

S1253:SourceRegwnAnalysis
Status:Current

Thepurposeof thisprojectis to better
understandhow sourceregioneffectson
verificationsignalscan affectmonitoring
capabilities.A multidisciplinaryeffort involv-
ing an integratedanalysisof ground-motion,
seismic,atmospheric,and geologicdata with
calculationsis used to improve our tmderstand-
ing of explosion-sotucephenomena.The
resultswill be synthesizedin a verification
frameworkthatcan be used to formulate
improvedtestban monitoringstrategies.
Currentemphasisinvolvesanalysisand
modelingof NTS data throughthe inelastic
zone(between-10 and 100m/kt’P)into the
linearregime.Effectsof differentexplosion-
sourceprocesseson far-fieldseismicand
atmosphericsignalsused for undergroundtest
monitoringwillbe evaluatedthrough&ta
analysisand modelingefforts.In oder to
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addresstest ban issuesin a nonproliferation
environmenttheprojectwillbe extendedto
investigatephenomenain widelydifferent
geologicmaterialsand emplacementcondi-
tions.This willbe donethrougha seriesof
intermediatescale,high-energyexplosion-
sourceexpximents conductedin widely
differentgeologicmedia.

ST504:ROSTER
Status:Current

ROSTERis a methodof chanxterizing
explosionsdownto subkilotonlevelsby
analysisof far-infrasoundsignalspropagatedin
theground-thermospherewaveguidcover
globaldiStiCCk%

STO05A:SatelliteFlightSystem
Status:Current

Thisprojectprovidessatelliteequipment
supportingDOEmissionsfor continuous
monitoringforeventswithintheearth’s
atmosphereor inneighboringinterplanetaq
space.Treaty vwitlcation,proliferation
detection,and milita&goalsare supported.In
keepingwith thechangingnationalpriorities,
thedecisionhasbeenmade to reducethe
instrumentfabricationmte fromonesystemper
yearto one systemper 18monthsfor the last
threeAVF systems.This willallowLos
Alamosto meetAirForce scheduleswhile
savingDOE $5.2Min FY94-95.

LA027:GPSINDSBlock-IIFD@u”twn
Status:New

In anticipationof policyand programmatic
decisionscurrentlybeingdebated,thisproject
wiItdefinean alternativemethodof meeting
thenation’sNUDETdetectionrequirements.
Specifically,theprojectwill determinethe
technicaland engineeringfeasibility,the
performancetxhievable,and thecostsof
meetingfutureMJDET detectionrequirements
froma GPS Block-LIFplatform.AirForce
acquisitionschedulesfor Block-IIFdictatethat
thisoptionbe specifiedno later thanmid-
CY94,requiringintenseactivityuntilthat time
and continuingbut lessersupportof those
activitiesafterwards.Keytechnicalandprogmrn-
maticissueswillbeaddrewd throughanalyses
andconfining laboratoryexperiments,with

spacevalidationexperimentsdefti as requited.
A Udity assessmentwill be made emphasizing
Ihedetection,location,andCkXWXi?2tiOII of
entry-levelnuclearweapons.

STO06A:SatelliteUserSupport
Status:Current

The objectiveof thisprojectis to provide
technicalsupportfor usersof satellifeprograms
whichdetecteventsin space.The workalso
providesdataanalysisand interpretationof
sensoroutputsto mexitmissionrequirements.

LA033:ExplosionDataManagement
Status:New

Thisprojectorganizesall thedataobtained
in NTS fieldexperimentsthatare relevantto
the studyof undergroundexplosionphenomena
intoan integratedclassified&tabase. It
establishesqualityassurancemeasures,links
withdatabasescontaininggeophysicalinforma-
tionneededfor inuxpretationof thedata,and
linksto otherDOEdatabases.‘Ile projcxt
developsa standardreportingformatthat can
be appliedto the&tabase for documentationof
the fieldexperiments.Productsare reportsand/
or properlyarchiveddata fromthenuclear
testingprogram.

ST013B:SatetliteTechnologyDevelopment
Status:Current

Thisprojectprovidesthe technologybase
for improvingexistingsatellitedetectorsand
developingnewdetectorsto meetexistingor
futuretreatyverificationand prolikration
detectionrequirements.Thiseffort includes(1)
ALEXISflightoperationsand dataexploita-
tion, (2)adaptationof thePlasmaComposition
Analyzer(PCA)to nonproliferationapplica-
tions,and(3) AdvancedPhotonDetection
Concepts(APDC)emphasizingadequate
performanceat greatlyreducedpower,weight,
and volumerequirements.

LA034:AssessmentofDetectionEvasion
Methods
Status:New

Thisprojectassessesmethodsforsuppras-
ing or disguisingthe seismicsignalfroman
undergroundnuclearexplosion.Evasion
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scetios usingcavities,rubblezones,or rock
massmodiilcationare examinedin thecontext
of commonminingandpetroleumindustry
p=tices. Numericalmodelingof the seismic
sourceregionis used to gaugetheeffectiveness
of thesemedmdsin preventingdetectionand
discriminationby remoteseismicmonitoring.
‘he productis a realisticappraisalof a set of
methodsthatcouldbe usedto conductclandes-
tinetests.

LA035:OceanAcousticMotu”toringfor
Explosions
Status:New

The Laboratorywillworkwith other
agenciesto determinerequirementsforocean
monitoringof underwaterexplosions.Usingits
experiencein nuclearphenomena,sensor
design,and modeling,theLaboratorycan
ptuticipatein thedevelopmentof an integrated
programfor explosionmonitoringin the
oceans,includingateas withconcernsregar-
dingproliferation.

ST098:TheoreticalSupportofNUDETEMP
DetectwnProgram
Status:Current

This theoreticalprojectwill supportthe
DOE’smissionto detectand discrimiMte
NUDETSin supportof thegovernment’s
nonproliferationand verificationrequirements.
A strongtheoreticalunderstandingof nuclear
weaponsphenomenais essentialto wcomplish-
ing thismission.Los Mamoswill extendand
maintainrhecapabilitiesof computercodeson
fiuebalIdevelopmentand electromagneticpulse
(IMP) generation.In addition,Los Alamos
willdevelopcodesto investigatethe physical
phenomenaassociatedwith nuclearexplosions.
Thisprojectwillprovidethe theoretical
backboneforboth theLos Atamosand Sandia
effortsin thisarena.

STIOIA:FEWSDevelopment
Status:Current

This~ject willsupportthedevelopmentof
generictechnologiesfor Payload3 instrumenta-
tion.The scheduleand tasksare predicatedon
theresumptionof fundingfor STIOOAin FY95
and on thecurrentFEWSschedule.

ST638:Low-PressureEquationofState
ExperimentsandModeling
Status:Current

This workdevelopstheoreticalmodels,
laboratoryexperiments,instrumentation,and
C(XTlpUEttiOItdalgorithmsKX@K?d to character-
ize.the behaviorof geologicalmaterialssubject
to divergentSII13SSwavesin thepressuremnge
of fromseveraltenthsto severaltensof
gigapascals.Roducts are constitutiveequa-
tions,developedfromfirstprinciplesfor
differentgeologicalmaterials,that are required
forcalculationsof thepropagationthroughthe
inelasticzoneof stresswavesproducedby
undergroundchemicalor nuclearexplosions.

LAO15:NDSSystemMo&l
Status:New

Los Alamoswill undertakea studyof the
currentU.S. capabilitiesfor detecting,discrimi-
nating,and amdyzingnuclearexplosions
worldwideand in near-eaxthspace.me study
willencompassthe performanceof current
systemsand of currentlyprojectedsystemsinto
thenextcentury.To benchmarkthesesystem
capabilities,we willdevelopa set of testingand
evasionscenarioswhichwejudge adequately
span the foreseeablefuture.The performanceof
thisNDSagainstthisset of scenarioswillbe
comparedwith thecurrentlyextantsetof
requhementsas establishedby the interagency
community(JointAtomicEnergyIntelligence
Committee).The studywillbe dividedinto
severalareas whichincludemonitoringfor
underground,partiallyburied,underwater,low-
altitude,and high-altitudeatmosphericand
spacenuclearexplosions.This work willresult
in a writtenreportand at least two extensive
briefingpackagesto be presentedto DOE/AN
and the interagencycommunity.The studywill
be completedby the end of January 1994.

ST679A:GPSINDSReserveAuxiliaryPayload
Status:Current

Los Alamoswill supportthedesignof an
instrumentationpayloadand processingsystem
to usedata fromtheGPS satellites’NDS
opticaland electromagneticpulsesensorsto
significantlyimpmvethresholdsfordetecting
and locatinglow-performanceexplosionsin the
earth’satmosphem.
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ST604:EffectsofNonlinearWavePropagation
onSeisnu”cMonitoring
Status:Current

Thisprojectevolvedout of an Advanced
ConceptsProjeetthatwas fundedat Los
Alamosin FY91-92. Labomtorymeasurements
havebeenmadethat illustratetheeffectsof
nonlinearelasticwave interactionson a seismic
spectrum.TheprojectwiUbe expandedto
investigatetheeffectsof nonlinearwave
propagationand attenuationfmm explosion
sourwsat intermediatestrainlevels.‘Ile
projectinvohm botha Iatmratotycomponent
and a computationalcomponent.The goalwill
be to investigatethe efftxtsof nonlinearwave
propagationactingat intermediatestrains(103
to IW) at scaledrangesof 102 to 104n3/ktln
on explosion-sourcereduceddisplacement
potentials(RDPs).The lab measurementswill
be comparedwith fmite-differencecalculations
in an effort to quantifythepotentialmagnitude
of theeffectson radiatedveritlcationsignals.
Thisprojectinvolvescollaborationbetween
Los Alamos(small-strainlabexperimentsand
calculations)and Livermore(intermediate-
strainlab experimenia).

LAO16:SurveyofLargeMiningExplosionsin
PotentialProl~erantNation
Status:New

‘Ile purposeof thisprojectis to performa
surveyof miningactivityin potential
proliferantnations.We will identifythemining
regionamost likelyto be used to detonatea
clandestinenuclearexplosionso that theycan
be targetedfor surveillanceand specialdata
collectionefforts.We willcxmeentrateon
identifyingminesthatregukirlyconductlarge
chemiealexplosionsthat couldbe used to
complicatesignalsfroma simultaneouslyfreed,
dccouplcdnuclearexplosion.Initialtargeting
of miningactivitieswillbe obtainedtim U.S.
Bureauof Minesinformation,variousintern-
ationalmining~umals, and othersources.The
typesof miningactivitiesand blastingopera-
tionswillbe deseribed.Follow-onstudiesin
subsequentyearswill involveexpandingthe
surveyto othercountriesand to initiatedata
collectioneffortspertainingto the identified
miningregionsof coneem.
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ST680:ExplosionDiscriminationUsing
Ionospkric Techniques(EDIT)
Status:Current

EDITwilldevelopa systemto diaeriminate
amongvarioustypesof seismicsourcesby
-~-in~~ above
theswceusingrf nanotesOlsingtechniques.

ST605:AcousticDiscrinu”nationofhrthquakes
Status:Current

In thefuture,theUnitedStatesmaytakepan
in a verylow yieldtestban or a comprehensive
testban.Undersucheonstmints,thedetection
and identificationof a UGT, as such,willbe of
someimportance.Aeeuratediscrimination
againstearthquakeswillbe requiredin orderto
identifya testwithcertainty.The iow-fre-
quencyacousticwavesgeneratedby many
earthquakescan be used in thediscrimination
process,supplementingothersystemsthrough
theadditionof independentinformation.Such
additionalinformationwillobviouslybe of
momusewhenconsideringweakersignals
fromsmallereventa.



7.0 EFFLUENTMONITORING

7.1 PROGRAMOVERVIEW

EffluentMonitoringis an integralpartof the
DOE/ANRemoteSensing,On-SiteVerWlca-
tion,andRegionalMeasurementprograms.
We havedevelopedan integratedIAoratory
programto providesupportfor treatymonitor-
ing,specialinspmions (e.g., theU.N. Special
Commissionin Iraq),InternationalAtomic
EnergyAgency(IAEA)safeguards,intelli-
genceassessment,quicknxponserequests,and
relatednonproliferationand armscontrol
projects.Ourresearchand development
programis baseduponthe uniquesetof
capabilitiesand expertisethatexistsat Los
Alamos.Specialattentionhasbeendevotedto
coordinatingour rese+mhand development
activitieswithexistingprogramsat other
nationallaboratoriesto minimizeduplicationof
activities.Allpartaof ourprogramhavebeen
evaluatedusingthe followingsetof criterkx
technicalmerit(signifkantadvancein current
technology),applicabilityto currentand
anticipatednationalneeds,valueof &ta to
assessmentandpolicymaking,and cost-
effectiveness.

EffluentMonitoringprojectsare supported
underall the areasof nonproliferationand arms
controlresearchanddevelopment.In this
sectionwe haveonlyaddressedthoseprograms
thatare relateddirectlyto the collection,
analysis,and assessmentof gaseous,liquid,and
solidsamples.OtherEffluentMonitoring
projects,includinglidarand radiationdetection
technologies,are discussedin othersections.

Priorto FY93mostof our researchand
developmentactivitiesin effluentmonitoring
werein supportof environmentalmonitoring,
intelligencecollection,and DoDchemical
weaponprograms. We haddevelopeda
numberof portableand transportableinstru-
mentsfor thedetectionof tracecompounds.
Oneof our initialsuccesseswasthedevelop-
mentand deploymentof gaschromatography/
massspectrometersystemsin supportof DoD
programs.This technologyhasservedas the
basisfor a numberof projectscurrently being
supportedunderNAC programs.In the
environmentalarenawe havedevelopedthe
uniquecapabilityfor detectionof ultratrace
quantities(NYto 107atoms)of Pu in soiland
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watersamples,withpreciseisotopicinforma-
tionfromslightlylargersamples.Theseplus
similartechnologieshavebeenappliedto I
solvingmanyof the environmentalrestoration
problemsthroughoutthe DOEcomplex.
Ultraprccisemassspexmometrymethods(more
thanan orderof magnitudemoreprecisethan
NationaIInstituteof StandardsandTechnol-
ogy/NewBrunswickLaboratory-certified
standards)havebeendevelopedand tmnsferrcd
to the IAEAfor use in nuclearsafeguards
verification.

We haveprojectedsignificantincm.ses in
EffluentMonitoringprogmrnsat Los Alamos
thisyearand into the future.This will involve
expansionof the relativelysmallFY93pro-
gramexplicitlycategorizedas EffluentMoni-
toring,as wellas expansionof the closely
associatedprogyatnsin lidarand radiation
detection.The combinedprogramsshould
exhibitconsiderablegrowthin FY94,FY95,
and FY96.

Manyof the technologiesthathavebeen
developedfor weaponsdevelopmentand
testingprogramsand for environmental
monitoringprogramsare directlyapplicableto
nonproliferationand arms control.Los Alamos
has k onlycompleteweaponsfabrication
capabilitiesexistingwithinthe DOEcomplex.
We can handleall the hazardousand nuclear
materialsassociatedwith a nuclearweapons
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developmentprogram.Thispermitsthedirect
evaluationof the instrumentationand tech-
niquesto real-worldsituations.

Duringthepastyearwe havecompletedthe
demonstrationof thephotonburstmtxhodfor
theultrasensitivedetectionof krypton-85in air
samples.Thisprojectrepresentsh most
sensitivemethodfor detectionof this f~ion
productgas in the I@’”- I@’Srangeusinga
magneticsectormassspectrometerand photon
burstdetectionof theexitingions.This
technologyis ava.iIablefor transfer;however,
duringthispastyear the missionof theprimary
customerof this technologyhasbeenredefined.

Threeinstrumentationprojectshavebeen
initiatedduringthispast year Miniaturized
MassSpectrometer;U/Pu IsotopicInstrumen-
tation;and Hand-HeldSpectrometer.The
miniaturizedmassspectrometeris the sizeof a
beercan and has a widedynamicrangeand
highsensitivityfor the overtor covertfield
analysisof volatileorganiccompounds.The
U/Puisotopicsystem~vides a rapidmethod
for the isotopicanalysisof U/Pu environmental
samples The portable(hand-held)spectrometer
can be usedto analyzebothvolatileorganic
compounds(gas-phaseabsorption)and surface
fdms(fluorescence-excitationmode).

Researchin thedevelopmentof novel
selectivesorbentsbaseduponmodifkd zcolites
hasbeeninitiatedthisyear. Thesesorbentscan
be engineeredwithselectivitybasedon either
surfacepropertiesor sizeexclusionproperties.

ForFY94 we havesignificantlyexpanded
ourEffluentMonitoringprogmmto addressthe
needsof DOWANRemoteSensing,On-Site
Verification,and RegionalMeasurement
programsfor nonproliferationand armscontrol.
We havedevelopeda long-termresearch and
developmentprogramfocussedon fivebasic
areas:

1. Instrumentation/methodsfortherapid
detectionof uniquesignaturesindicative
of proliferationactivities(Yes/No
indicators).In additionto theU/Pu
IsotopicInstrumentationand the Hand-
HeldSpectrometer,we have identifkd
severalprojectsin thearea of analytical
sensorsthat iue directlyapplicableto
currentmonitoringrequirements.‘Ilese
activitieswillcomplementrelated
activitiesbeingconductedat Sandia,
Livermore,andOak RidgeNational
Laboratory.

2.

3.

4.

5.

Instrumentation/methodsforon-site
analysisof environmental(swipe)or bulk
samples.Severalnew technologiesare
beingdevelopedin thismea. These
includethedevelopmentof instrumenta-
tion thatwillbe able to reducethe
detectionlimitsfor volatileorganic
compoundsto severalordersmagnitude
belowexistingtechnologies.Current
detectionrequirementshavebeen
establishcxlin theparts-per-trillion(p@)
range.This technologywillreducethe
detectionsensitivitylimitsto weUbelow
1ppt,or in theparts-perquadrillion
range.This willgreatlyextendthe
applicabilityof perimetermonitoringin
nonproliferationand armscontrol.
Remote/off-sitemonitoring(ovextor
covert)foranalysisofeffluentsamples.
Proposalsin thisarea includethemeasure
mentandcorrelationof carbon-14inwood
samplesto theopemdnghismricsof
nactors andreprocewingtiilitiq
particle-sizedistributionanalysisto. .dlscrmlinatetheoriginofparticulate,and
novelsamplecollectionmethodsusing
high-gradientmagneticsxqxiration
(HGMS).TheHGMSmethodis indepen-
dentof thechemiczdformof theactinideor
f~ion product.Thismethodhasthe
potentialof concentratingacdnidesand
fissialpmductsinliquidsamplesfivetosix
mdemofmagnitibeaer thanthernedmds
curnmtlyused-h example,inIraq.
Samplecollectionand laboratory
analyticalinstrumentation/methods.
Theseprojectsincludesamplecollection
and laboratoryanalysisprojects.The
Laser SamplingIonTmp MassSpectrom-
etry projectwillresultin a rapid,highly
sensitivemethodfor theanalysisof both
organicand inorganicmaterials.This
techniquehas the sensitivityto detect
picogmmsof chemicalcompoundsin
100~ of soil.
Integmtionof effluentmonitoring
methods/systems.Theresultsobtained
fromrhevariousmonitoringsystems
mustbe integmtedinto theassessment
procsss;therefore,we haveidentifiedthis
am withintheEffluentMonitoring
program. In the futurethisareawill
expandto approximately10%of our
activities.
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7.2 FY94EFFLUENTMONITORING
PROJECTS

ST104:PhotonBurstMassSpectrometry
Status:Current

Thispoject is to developa techniqueto
measurenoblegas isotoperatiosto the 10’0to
1~1~~ge usinga magne4icsectormass
spectrometerandphotonburstdetectionof the
exitingions.This is a collaborativeeffort
betweenColoradoStateUniversity(CSU)and
Los Alamos.CSU willdevelopa highly
selectivephotonburstdetectorfor noblegas
ions,and Los Alamoswillre.seamhcleanand
eftlciention sourcesforour dynamicgasmass
spectrometer.Thedetectorand spectrometer
will thenbe integrated.

ST342:AHigh/yMtiturizedMamS~ctrometer
Status:Current

Los Alamoswilldevelopand demonstratea
highlyminiaturizedmassspectrometerbased
on advancedion-tmpand dataprocessing
technologyfor fieldanalysisof airborne
volatileorganiccompoundsusedin the
productionof nuclearandchemicalweaponsor
in thedevelopmentof directedenergyweapons.
The instrumentwillbe hand-portableand
batteryoperated.Data~quiaition willbe real-
time.Reauhacan be sentbackvia telemetryfor
interpretationby scientificpersonnel.

ST619:FieldInstrumentationfor Uram”umand
PlutoniumIsotopics
Status:Current

Los Alamoswilldevelopfieldinstrumenta-
tionand analyticalmethodsfor isotopic
analysisof soliduraniumcompounds.The
analyticalmethodis basedon theoxidationof
uraniumcompoundsto volatilefluorides,
whichare massspectrometricallyanalyzedfor
their isotopicsignatures.The analytical
instrumentswillbe madefieldready,complete
withsamplepretreatmentmanifol~ mass
spectrometer,and uninterruptableelectrical
backupsystems.

NACln/egra/edPrograrnPian

ST592:Hand-HeldOpticalSpectrometer
Status:New

Los Alamoswill develop,test,evaluate,
calibrate,and fielda prototypehand-held
opticalspectrometerbasedon an optical
excitationsome, miniaturizedmomchromator
(or interferencefilter),CCDdetector,Peltier
cooler,and microproceasor cormol.The
capabilityto detectmaterialsusedin the
proceaaing,reprocessing,and machiningof
nuclearmaterialsand variousradiochemical
detectorelementscan providevaluable
informationrelatingto theprocessingof
nuclearmaterialsand the sophisticationof a
country’snucleartechnology.

S7852:SelectiveSorbents
Status:Current

Thisprojectwilldevelopchemically
engineeredsorbentswithspecialadscxption
capabilitiesfor bindingchemicalsof conse-
quencein theproductionof nuclearand
chemicalweapons,Thae sorbentawillbe
designedforuse in the chemicalindustryto
detectevidenceof eitherviolationof treatiesor
proliferationactivitiesin bothchemicaland
nucleartechnologies.

LAlD9:MonitoringCarbon-14Emissionsfrom
ReactorsandReprocessingPlants
Status:New

Thisprojectis a studyto determinethe
eftlcacyof usingmeasurementsof carbon-14
retainedin vegetationarounda nuclearreactor
and/orreprooxsing fiwilityto monitorthe
chronologicalhistoryof the facility.Carbon-14
is producedin the fueland moderatorof
neutronreactcm.The woodyplantsdown-
streamof a rector will storethe carbon-14
throughphotosynthesis.The extentto which
elevatedcarbon-14levelscan be measuredand
usedas a measureof reactoractivitydependa
on manyfactm, includingmeteorological
conditionsand reactordesign.Thesedependen-
cies willbe investigated.
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ST614:BubbleChamberSpectroscopy
Status:Current

Bubblechamberspectroscopyis a new
conceptfor measuringabsmptionspectmof
dilutesolutions.It monitorstheenergydeposi-
tionof lightabsorbedfroma laserbeam intoa
superheatedsolution.The depositedenergy
nucleatesbubbleswhichgrowto visibIesize.
Bubblechamberspectroscopyhas thepotential
to be an extremeIysensitivetechniquefor
detectingand identifyingtracechemicalsin
solution.

ST615:OriginofParticulateSamplesby
ADEiUISFT
Status:New

TheAnalyticalDigitalElectronMicroscope
(ADEM)providesa rapid methodfor measur-
ing thesize, shape,and chemistryof individual
particlesin largepopulationsamples.The
SequentialFragmentation/Transport(WI’)
theorypredictsa particle-sizedistributionthat
is directlyrelatedto the population’shistoryof
formationand transport.Together,these
techniqueswiUbe testedand developedto
discriminatethe originof particulate sampled
for surveillanceof nucleartestingand SNM
production.

LAWS:PerimeterMonitoringfor Volatile
OrganicCompounds
Status:New

Los Alamoswilldevelopand fielddemon-
stratehardwarefor high-sensitivitydetectionof
airbornevolatileorganiccompounds(VOCs).
This instrumentationconsistsof patented
preconcentrationtechnologycombinedwith
membrane-samplingion-trapmassspectrom-
etry. Membrane-samplingtechnologywillbe
used to introducethe concentratedVOCSto a
transportablegas chromatograpMon-hap
spectrometer(GC/ITS).The proposedinstru-
mentwillwork in botha fast screeningand
conf~atory modeusingchromatographic
separationof cmtaminants.

.

LAO06:PortableHigh-SensitivityKrypton-
XenonIsotopeAnalyzer
Status:New

‘l%eaimof thisprojectis to providea light-
weigh~portablemassspectmmetrysystem
capableof analyzingthe isotopicabundanceof
xmd XWOIIinrdtime (4 midsample).
‘he majoradvantageof the proposedsystem
compamdwithcompetingsystems(e.g.,
conventionaltime-of-flightmassspectrometers
or residualgas analyzers)is portabilitycoupled
withhighacaracy. In fti fotm, sucha
systemwouldbe hand-heldwithrechargeable
batteries.The expectedaccuracyfor ratiosof
xenonisotopesis -0.1%.

LM107:On-SiteLA-ICP-MSfor Determining
ElementalandIsotopicCompositwnin Solids
Status:New

Analysismethodsfor usewitha fieldable
LaserAbIation-InductivelyCoupledPlasma-
MassSpectrometer(LA-ICP-MS)wiUbe
developedand tested.The methodswiUbe used
for thedeterminationof isotopicratiosin soil
and of theelementalcompositionof metalsand
alloys.

LAO1O:MagneticCaptureof TRUIFPEfluents
Status:New

A newportable,high-efficiencymethodof
transuranic(TN) and f~ion prcxhwt@P)
collectionfromeffluentswillbe developed.
BecauseaUactinideand manyelementsare
slightlymagnetic,strongmagnetsand high
magneticfieldgrdients can be usedto extract
thesematerialsfromfluids.Calculationsshow
thatconcentrationfactorsof morethan 10,000
maybe possiblefor theseelements.The pro~t
wiUproducea prototypeinstrumentand
demonstratethe feasibilityof thisconcept.

I

1

1

I

I
i

I

32



NACIntegrakiProgramPtan

ST618:Analysisof UltrasmallAirSamplesfor
StableKryptonandXenonIsotopics
Status:New

Los AlamoswiIlassembleand testan
instrumentfor determiningthe isotopic
compositionsof stablekryptonand xenonfrom
10cm3of air withreproducibilityof 1part in
Iv. The apprcxwhcombinesan unusual,very
highsensitivityion sourcewitha noncommer-
cial massspectrometer.Highlyzcurate
isotopicanalysesallowremoteidentificationof
f~sion processesin useby potential
proliferanta,

LA030:IntegratwnofEfluentMom”toting
Technology
Status:New

Thisprojectwilldevelopan integrated
approachto theacquisitionandanalysisof
informationfromeffluentmonitoringand other
technologiesfordetectingproliferantactivities
for chemicalor nuclearweapons.

biO12: UltrasensitiveDetectionof Weapon
Signatures
Status:New

I..osAlamoswilldevelopanatytiealmethod-
ologiesfor thedirectanalysisof volatiie,semi-
volatile,and nonvolatileorganiccompounds
and inorganicmaterialssorbedin or on
environmentalsamplesor specializedsampling
matricessuchas zeolitesor fiberprobes.This
methodologywillbe basedon thecombination
of lasersamplingand ion-trapmassspxtrom-
etry.Compoundsof analyticalinterestam not
only thoseused in nuclearweaponsproduction,
but alsochemicalsusedin thedevelopmentof
directedenergyweaponsin themanufactureof
chemicalweapons.

LA(M8:A Field-PortableInstrumentfor
StandoffAtomicAnalysisofMaterialsAssoci-
ated withNuclearWeaponsProduction
Status:New

on laser-inducedbreakdownspectroscopy
(LIBS).It willusea small,battery-powered
laserto forma micreplasmaat longdiatanees.
The lightemittedfromthe plasmawillbe
analyzedto detect theemittingatomicspecies.
Theprototypewillbe testedand evaluatedfor
thedetectionof elements(U, Pu, Be)and for
the identifkationof metats.The devicewitlbe
easy to use,requireno sampleretrieval,and
providerapid,simultaneousdetectionof many
elements.

LAOI1:AtmosphericAerosolChentistry
Analyzer(AACA)
Saws: New

Theelementalcompositionof airborne
particlesemittedfromnuclearand chemical
facilitiesis a multivariatesignatureof the
processesoccurringwithinthem.h Alamos
proposesto demonstratethe technicalfeasibil-
ityof a robust,transportableAACAthatwill
providea timelyanalysisof the elemental
compositionof atmosphericaerosols.The
prototypeinstrumentis expectedto achieve
detectionlimitsof c40 ng/m3for mostelements
in theperiodictable,withapproximatelya one
houror betteranalysistime.

LAtX13:IntegratedOpticalChem”calSensors
for HalogenatedHydrocarbons
Status:New

Anuhrasensitivedetectorof tracechemieal
speciesutilizingall-opticalwaveguidetech-
niquesin conjunctionwith species-selective
surke chemistrywillbe designedand tested.
The instrumentwill takeadvantageof phase
shiftsin guidedopticalwavesinducedby
refractiveindexchangesdue to the reactionof
the analytewith a speciallydesignedsurface
layer.The surfacelayerswillconsistof self-
assembledmultilayersof reagentspeeies,
havinghighselectivityfor theanalyte,co-
valentlybondedto theoxidesurfaceof the
opticatwaveguide.

A prototypeportableanalyzerwiltbe
developedand constructedwhichwillprovide
elementalanalysesof materialsat dklaneesup
to tensof meters.The instrumentwillbe based
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8.0ARMSREDUCTIONS

8.1 PROGRAMOVERVIEW

Dramaticchangesin theworldpolitical
environmentin recentyearshaveshiftedarms
controlemphasisfromhaditionrdbilateral
treatyverifkation to more-challengingobjec-
tivessuchas accountingfor the dispositionof
decommissionednuclearweaponsor detecting
clandestineprogramsfor weaponsof mass
destruction.The principalobjectiveof the
ArmsReductionsprogramis to ensurethat
verificationand monitoringsystemsneededto
meetour changingnationalinterestsare
adequate,achievable,and cost-effective.The
programwillmeet theseobjectivesthroughthe
followingcoordinatedefforts:

.

.

●

✎

Interactionof technicalexpertsfmm the
LAMAlamoswith membersof thearms
cem.roland nonproliferationcommunityto
obtaina full understandingof policy/
technologyissues;
Evaluationof armscontrolregimeoptions
and determinationof theadequacyand
effectivenessof monitoringapproaches;
Developmentof advancedtechnologiesand
methodologiesmeetingcurnmtandfuture
armscontroland nonproliferationneeds;and
Provisionof technicalsuppx’tforDOE
armscontrolnegotiations.

The technologiesand methodologies
developedby the ArmsReductionsprogram
can be used in a wide varietyof armscontrol
and nonproliferationapplications.These
applicationsincludethe following:

“ Verificationof bilateraland multilateral
armscontroltreaties,bothextantand
future;

● Monitoringapproachesin supportof
nuclearwarheaddismantlementor possible
futuremeasurescontrollingSNMused in
nuclearweapons;

● Monitoringapproached(includingtranspar-
ency and otherconfidence-building
measures)in supportof unilateralstrategic
armsreductions,timitations,or demonstra-
tions;and

● Ground-based,short-and long-tam
monitoring,supportingon-siteinspections
(withor withoutbenefitof a formaltreaty)
to detectproliferationof weaponsof mass
destruction.

KennethApt

An essentialfeatureof armscontrolregimea
hasbeen theabilityto monitorcompliance.
Oftenthisabititytranslatesto verifyinghighly
technicalaspectsof an agreement.The
multidisciplinaryexpertiseof theLaboratowis
beingused to establisheffectivemethodsfor
verificationand monitoringso that thecredibil-
ity-and ultimatelythe long-termsuccess-of
armscontrolagreementscan be assured.
However,as emphasison strictrreatyverifica-
tiongivesway to lessquantifmble“assurances”
in armscontrol,methodsand technologiesmust
be adaptedto newapproachesfor meeting
nationalsecurityob~tivcs. Accordingly,the
ArmsReductionsprogrampurviewincludes
newconceptssuchas tmnsparencyand
proliferationdetection.Moreover,the frame-
workfor armscontrolmonitoringis no longer
strictlylimitedto the old bilateralsuperpower
contextbut nowincludesnew multinational
contexts(suchas theone experiencedby the
U.N. SpeciatCommissionin Iraq)as welIas
mutual,unitateratarms initiatives.

Tle technologiesand methodologies
developedin thisprogmmare aimedprimarily
at reductionsin strategicnuclearweaponsand
orherweaponsof massdestruction.Treaties
relevantto thisobjectiveincludeSTART,
STARTII, and INF. Monitoringapproachesfor
internationalagreementsdealingwithnonsua-
tegicarmsare alsoaddreasedby thisprogram.
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TheseagreementsincludeCFE,CWC,the
Open SkiesAgreement,and theUnitedStates-
Russiaagreementsto destroytheirmpective
chemicalweaponsteckpika.

Radiation-basedtechnologiesrepresentthe
mainstayof the ArmsReductionsprogmm.
Strategicnuclearweapons(andSNMfrom
weapons)havecharxxeristicradiationsigna-
turesthatcan be exploited for purposesof
detection,identification,andquant.ifkation.
Traditionally,radiationdetectionand measure-
mentsystemshavebeenappliedto the verifka-
tionof the STARTand INFagreements,but
thesecapabilitiesalsocan be adaptedto new
requirementsin armsreduction.

LQSAlamoshasbeen a leaderin the
developmentandexploitationof radiation-
basedtechnologies.As an example,the
Laboratorydevelopedthe NuclearArms
VerificationInstrument(NAVI),a small,easy-
to-useinstrumentfor low-resolutiongamma-
ray spectroscopydesignedto meetthe needsof
on-sitetreatyinspection.NAVI hasutilityin
inspectionscenariosinvolvingdistinguishabil-
ity measurements(demonstratingthatan item
declarednonnuclearby a treatysignatory
indeedharborsno significantamountof SNM)
and in warheadcounting(determiningthata
missilecarriesno morewarheadreentry
vehiclesthanpermittedundertreatyterms).In
additionto its technicaIexpertise,theLabora-
tory maintainstheLos AlamosSimulation
Facility,whichis theonly thin-walledstructure
in the UnitedStatesthatcan accommodate
multiplenuclear-explosive-likeassemblies.
Thesemocknucleardevicesat the facilityare
usedfor trainingand for developmentand
testingof systemsusedfor on-siteinspection.

The Laboratorywillbuildon its strengthin
radiation-bawl technologiesaccordingto the
natureof the newchallengesin monitoringand
verification.Becauseof the continuingimpor-
tanceof nuclearweaponryin bilatemlstrategic
posturesand in proliferation,radiation-based
technologiesam expectedto playan important
role in futuremonitoringand detectionap
preaches.Specifically,radiationdetectionwill
need to be evaluatedfor (1) possiblefollow-on
agreementsto STARTand STARTII, (2)
warheadidentifkationand dismantlement
scenarios,(3) measuresaimedat international
controlof SNMusedin weapons,and (4)

nuclearproliferationdetection.Proliferation
detectioncan exploitmanyof the samenuclear
technologiesdevelopedfor treatyverification
(e.g.,for STARTand theNuclearNonprolifera-
tionTmty ~) and for nuclearmaterial
security.Thus, the ArmsReductionsprogmrn
maintainsa strongprogrammaticfocusin the
meaof radiationdetectionand measurement.
New and continuingprojectswill focuson the
developmentof radiation-basedsystemsto
meetthesenewand mm challengingscenarios.

Additionally,the ArmsReductionsprogmm
makesuse of theLaboratory’sbroadtechnical
expertiseoutsideof thearea of radiation
detection.One suchprojectinvolvesthe
evaluationof nonradiation-basedtechnologies
thatmightbe used in a warheaddismantlement
regime.Thisprojectmakesuseof the
Laboratory’sdiverseexpertisein electronics,
calorimetry,radiography,thermalimagery,and
acoustics.In another~ the Laboratory’s
chemicaldetectionand analysiscapabilities
haveimportantapplicationsin verificationof
theUnitedStates-Russiachemicalweapon
reductionagreementand the recentlycom-
pletedCWC. Advancedacoustic-based
merhodshavebeendevelopedfor nondestru-
ctiveevaluationof chemicalweaponitemsas
wellas largertreaty-limiteditems.We expect
that innovativeapproachesfor nondestructive
evaluationof strategicand otherarms will
continueto be needed.

8.2 FY94ARMS REDUCllONSPROJECTS

ST656:Long-RangeAlphaDetector(LUAD)
Status:Current

TheLRAD systemhas the capabilityto
sensitivelydetectalpharadiationfroma
distanceof up to severalmeters.The scopeof
thisprojectwill include(as required)design
and constructionof a detectoroptimizedfor an
on-sitemonitoringand long-termsurveillance
role, fielddemonstrationof the detector,
tmnsferof the technologyto non-DOEagencies
as applicable,completedocumentation,and
user trainingfor (1) a medium-sizedobject
monitor,(2) a smalIsurfacemonitor,(3) a
gaseouseffluentmonitor,(4) a liquideffluent
monitor,and (5) a personnelmonitor.
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LA031:Integratwnof theHand-HeldMinia-
tureMCAwithRoomTemperatureDetectors
Status:New

Thisprojectwillxiapt the hand-held
miniaturemultichannelanalyzer(MCA)to
compacglow-resolutionapplicationsfor field
detectionand isotopicdeterminationof SNM
and for on-siteinspectionassociatedwith
proliferationactivities.The minian.ueMCAis
underdevelopmentin DOEJAN/S&Tproject
ST657Afor high-resolutionapplications
involvinga compressor-cooledhigh-purity
germaniumdetector.

ST657A:Robust,PortableInstrumentationfor
Mom”toringRadioactiveMaterials
Status:Current

Thisprojectwill furtherminiaturizethe
robusgportableMCAunderdevelopmentat
Los Akunosand developinterfacesforcou-
plingtheanalyzerwithportabledetector
systems.Theanalyzerwillbe matedto a
compressor-cooleddetectorsystemsuppliedby
NRAD.For futureapplications,the miniatur-
izedelectronicsarchitectureis beingdesigned
to accommodatefront-panelcustomizationand
specializedpackaging.The intentis to replace
existingmeasurementsystemswithsmaller,
intelligentpackagesthatcan operateunat-
tended.

LA022:CombinedGamma-NeutronInstrument
Status:New

Thisprojectwilldevelopand evaluatea
prototype,lightweigh~combinedneutronand
gamma-rayspectrometerthatcan uniquely
i&ntify,characterize,andassaySNMand
associatedmatrixmaterialwithoutremoving
themfmm theircontainmentvessel.The
instrumentuniquelyidentifiesand measunx the
energyof neutronsovera broad energyrange
spanningOto 10MeVand of gammaraysover
theenergyrangespanning200 keV to 5 MeV.
The detectiontechniquelendsitselfto a modest
directional-sensingcapabilityfor gammarays,
therebydecreasingbackgrounds.

ST856:AlternateMethoa%of WarheadIdent@-
cation
Status:Current

A seriesof broad-basedmeasurement
techniqueswillbe developedthatcouldbe used
to establishwithhighprobabilitythat an
unknownitemisa nuclearwarhead.Properties
to be measuredwouldinclude,but are not
limitedto,physicaldimensionsand mass,
thermal,and structuralproperties.Techniques
used includecalorimetry,ultrasonics,modal
analysis,andacousticresonancespectroscopy.
Two to fourof themostpromisingof these
techniqueswillbe evaluatedfor confidencein
measurementsand their intrusiveness.The
efficacyof an analyticalhierarchyemploying
thesenonintrusivetechniqueswill be evaluated.

LAO14:RadiatwnDirectwnFin&r
Status:New

Thisprojectwilldevelopand demonstratea
detectorto determinein realtimethe intensity,
direction,and typeof an unknownradiation
source,particularlyfor fissionneutrons,at tens
of meters.LosAlamoswill thendeterminethe
feasibilityof extendingtheprojectto producea
fiel&bleprototype.

ST135:AVTIAssociatedParticleImaging
Statu: Current

Associatedparticle imagingis an “active”
neutroninterrogationtechniquefor nuclear
discriminationwarheadcountingand rockcx
motordiscrimination.The techniquewill
generatelow-resolution,thee-dimensional
imagesof selectedmaterialsand identifytheir
elementalcomposition.The appropriate
detectors,a neutrongenerator,and other
hardwareand softwarewillbe assembledand
evaluated.

ST138:AVTISimulatwnFacility
Status:Current

A facilitywillbe maintainedand used
mainlyto determineequipmentperformance
and adequacyof testprocedures.This function
is a continuationfromthepreviousfiscalyear.
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The equipmentwillalsobe usedfor training
operatorsand for developmentand refinement
of measurementtestprocedures.lle Los
Alamosftwilityis uniquefor testingverifica-
tionexperimentsor equipmentprototypes.

ST633:ApplicationofNeutronMultiplicity
Counters
Status:Current

‘his projectwill investigatetheapplicability
of passive-and =Uve-neutronmultiplicity
countersfor identificationand monitoringof
dismantlednuclearweaponscomponents.

ST655:FieldNeutronSpectrometer
Status:Current

Los Alamoswilldevelopand field-testa
prototypeneutroninstrumentthatuniquely
identifiesSNM.The instrumenthashigh
sensitivityfor fissionneutronsand good
rejectionfor otherbackgrounds,thusallowing
detectionof SNMat tensof meters.

ST0761:TagRed Team
Status:Current

The PythonFiber-OpticSealdesignwillbe
reviewedduringdevelopmentto identifydesign
faultsfromthe viewpointof an adversary.
Additionalvulnerabilityassessmenteffortsof
Los Alamos/PacificNorthwestLaboratory
tampertapes,ArgonneNationalLaboratory
SSEMsurfaceroughnesstag, and EIDdevices
willbe conducted.Tag/sealsystemarchival
documentationwillbe supportedas requested.

LA024:NDEUtilizationPlanfor CWVerifica-
twn
Status:New

NDE methods,willbe developedfor theNDE
techniquesselectedfor bilateraland multilat-
eml CW verifkation.These techniques
currentlyincludetheUPE, ARS,andPINS
methods.Theutilizationplan will maximize
confidencein stockpileNDE measurements
and minimizecosts, time,andother tcchnieal
factors.

LA025: DrivenUranium-235Multiplication
Status:New

Thispojectdrawson NESThardwareto
developproceduresfor measuringtheneutron
multiplicationof uranium-235-bearingobjects,
a potentiallyuniqueidentifkr of suchobjects.
Theproceduresrequirean externalneutron
source.Algorithmsfor deducingmultiplication
willbe developed,and a dedieatedmultiplica-
tionsystemprcnwed.Tess willbe conducted
againsturanium-235assembliesat theLos
AkunosSimulationFacilityand elsewhere.

LA032:GeophysicalDetectionTechnologies
Status:New

Los AlamoswilI investigatethe utilityof
differentgeophysicaltechniquesfor detection
and locationof suspectburiedweapons
facilities.Backgroundinformationwillbe
obtainedregardingthe natureof potential
facilitiesto be targeted.Los Alamoswill select
realisticsitesat which to conductexperiments
to determinethe sensitivityof the different
techniques.Analogoussiteswill be evaluated
and madeavailableto all nonproliferation
researchersto benchmarktheirdetectionand
charmerization instrumentationand methods.

Thisprojectwillestablisha coherent
utilizationplan for nondestructiveevaluation
(FIDE)methodsused in verificationof U.S.-
Russianbilateralchemicalweapons(CW)
agreementsand the CWC.A hieramhical
utilizationplan,basedon a sequentkdmeasure-
ment stmtegyof increasinglysophisticated
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9.0 INTERNATIONALSAFEGUARDS

9.1 INTRODUCTION

Morethan 50 yearsafter thediscoveryof
nuclearfission,nuclearmaterials,technology,
and facilitiesare now widespreadaroundthe
world.Dozensof countriesnowhavesignKl-
cant levelsof nuclearactivity.Althoughmost
of thesenuclearactivities,outsideof a rela-
tivelysmallnumbexof countriespossessing
nuclearweapons,are peacefulin nature,they
presentpotentialproliferationrisks.Througha
seriesof treatiesand otheragreements,the
mostprominentof whichis theNPT, the world
communityhasestablisheda systemof
internationalsafeguardsto help limit these
risks.The objectiveof internationalsafeguards
is to det.exnuclearproliferationby implementi-
ng technicalmeasurescapableof detectingthe
diversionof nuclearmaterialsor themisuseof
nuclearfacilitiesand ttxhnology.These
technicalmeasuresam basedprimarilyon
nuclearmaterialsaccounting,containment,and
surveilkmceby instrumentsor on-siteinspec-
tors.

Internationalsafeguardsare onepart of the
overaUnuclearnonproliferationframework,
whichconsistsof a broadarrayof technicaland
poticyelementsdesignedto work togetherto
controlthe spreadof nuclearweapons.In
additionto internationalsafeguards,these
elementsincludetreatiesand agreementssuch
as theNPT, a systemof expoticontrolsto limit
thediffusionof sensitivetechnoIogiea,national
intelligenceprogramsto analyzeproliferation
trendsand proliferantactivities,programsand
proceduresto protectclassifiedor sensitive
nuclearinformation,and a varietyof other
technical,political,and diplomaticmeasures.In
thepas~ theseelementshavenotalwaysbeen
fuUyintegrated.In the future,it is expectedthat
internationalsafeguardsand othernonprolifer-
ationelementssuchas exportcontrolsand
nationalintelligenceprogramswill interact
morecloselythanthey havein thepas~
Stnmgtheningtheseinteractionsis an integral
partof the NACprogramplan.

MarkMullen

9.2 LOSALAMOSAND INTERNATIONAL
SAFEGUARDS

Sincethe 1960sLos Alamoshas been the
DOE’slead laborat.ory/cmKerof excellencein
nuclearmaterialscontrolandaccounting
(MC&A).Becausemanyof the fundamental
technicalmeasuresused in international
safeguardsare basedlargelyon MC&A,the
Laboratoryhasplayeda significantrole in
creatingthe technicalbasisfor international
safeguards.For mote than25 years,the
Laboratoryhas

.

.

●

✎

Developedand implementednuclear
measurementtechnology,includinga
significantfractionof the technologybase
for the IAEA’ssystemof safeguards;
SucceasfuUytmnsferredmuchof its
safeguardstechnologyoutof the laboratory
and directlyinto rhehandsof usersand the
commercialsectcuy
Designedsafeguardssystemsand proce-
duresfor thecompletenuclearfuelcycle,
withparticularemphasison the most
complexand sensitivenuclearfacilities
suchas spentfuelreprocessingplants,
enrichmentplants,and plutoniumfacilities;
Trainedinternationalinspectorsand other
safeguardsprofessionalsfromaroundthe
world;



●

✎

9

●

Developedand implementedadvanced
safeguardstechnologies,includingsafe-
guardsapplicationsof automationand
continuous,unattendedmonitoring:
Developedadvancedsafeguardsdata
evaluationand informationmanagement
methodsandsystemsfor international
safeguards;
Participatedin internationalexchangesto
improvesafeguards;and
Providedtechnicalsupportto U.S. policy
initiativesaimedat strengtheningsafe-
guards.

Figure1presentsa samplingof currentand
recentLaboratoryactivitiesin international
safeguards.The breadthand depthof capabili-
tiesand experiencerepresentedby the Intern-
ationalSafeguardsprogramat theLaboratoryis
unmatchedby any otherlaboratoryprogramin
the world.

9.3 ANllCIPATEDTRENDSIN
INTERNAllONALSAFEGUARDS

Internationalsafeguardshavegonethrough
severalperiodsof rapidchangein thepast,Key
eventsincluded

. ‘ile Atoms-for-Peaceera and the founda-
tionof the IAEAin the 1950s;

● Theentryintoforceof theNPTin 1970;and
“ Therapidworldwidegrowthof thecom-

mercialnuclearindustryin the 1970sand
theaccompanyingheightenedinterestin
nuclearproliferation.

For the reasonsdiscussedin Sec. 1of this
IntegratedProgramPlan,the nextfew years
willbe a periodof qually significantchange.
Severalexamplesare discussedbelow.

9.3.1 Special Inspection
Althoughtheissueof IAEAspecialinspec-

tionshad beenraisedearlier(e.g.,at the last
NPT ReviewConferencein 1990),thediscov-
ery of a vast,clandestinenuclear~ogram in
Iraq hasgivena highpriorityto a fundamental
reexaminationof the roleof speciatinspections
in internationalsafeguards.The IAEAwiIlface
severaldifficultsituationsin theyearsaheadin
whichspecialinspectionswillbe neededto
investigateand molve doubtsaboutcompli-
ancewithsafeguardsagreementsor nonpmlif-
emtioncommitments.In essence,a special
inspectionis one thatgoesbeyondthe bounds

NACftuegrawlProgromPlon

of reportednuclearmaterials,facilities,and
locationsand looksfor evidenceof unreported
activities.Becausethis situationis very
differentfromthe usualpracticein intema-
tionatsafeguards,new technicalapproaches,
methods,and proceduresare needed.The
contributionsof Los Alamosin thisnew area
willcontinueto draw on thecore disciplinesof
thesafeguardsprogram:radiationdetection,
radiationmeasurement,analyticalchemisrry,
instrumentationengineering,information
management,dataevaluation,and systems
analysis.In addition,sophisticatedcapabilities
in informationmanagement,nuclearemergency
searchtechnology,environmentalsamplingand
analysis,and remotemonitoringwillbe drawn
fromotherpartsof the Laboratoryto develop
new specialinspectionapproaches.

9.3.2 FormerSovietUnion
The disintegrationof the formerUSSRhas

creatd manyurgentchallengesfor intern-
ationalsafeguards.Criticalneedsincludethe
fouowing:

● Strengtheningof the capabilitiesof the
formerSovietrepublicsto safeguardtheir
nuclearmaterialsand facilitiesagainst
sabotage,thetl,divexsion,black-market
sale,or unauthorizedpossessionor use.
Programsto meetthisneed am still in their
formativestages.However,LosAlamoshas
alreadybegunto workwith severalof the
republicson improvingMC&A,bothat
facilitiesand at the nationallevel.Ulti-
mately,theseprogramsare expectedto
includetechnologyexchange,training,
MC&AsystemdeveIopmen~technical
assistan~ in safeguard-simplementation,
and theprovisionof modemequipmeng
software,and informationsystems.

“ Cooperationwith the RussianFederationon
transparencymeasures.In additionto
assistingwithdomesticsafeguardssystems
in Russiaand theother republics,the
Labotm.oryis assistingthe U.S. government
in consideringpossiblesystemsof transpar-
ency mea.w.uesby whichthe Russian
Federationcouldprovidecertainnonprolif-
erationassurances.Althoughthemeasures
an?not yetdefmcdin detail, it is expected
that they wouldrely to a significantextent
on MC&Amethodsand thuswouldbe
similarin somerespectsto existingintern-
ationalsafeguards.However,becauseRussia
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is a nuclearweaponsstate,amongother
reasons,therewouldprobablybe signifi-
cantdifferencesfromtraditionalinterna-
tionalsafeguads. If transparencymeasures
are agreedon and implemented,the
Labomtory’sinternationrdsafeguards
capabilitieswillbe usedfor technical
assistanceand exchangesand for training
and developmentof methodsand technol-
ogy.

● Suppat to possiblefuturearmscontrol
initiatives.In additionto possibletranspar-
ency meames, considerationhasbeen
givento recentlyproposedinitiativesin
armscontrol,includinga verifiedcessation
in productionof fissilematerials,compre-
hensiveinternationalsafeguardaon fissile
materials,and verificationof armsreduc-
tion.Theseideasare notnew,and Los
Alarnoshas investigatedmanyof themover
theyears.Theirprospectsforadoptionare
uncertain,althoughtherecentdramatic
changesin thenonproliferationand arms
controlclimatehavestimulatedrenewed
interestin such ideas,at leastin some
quarters.Manyof the technologiesand
approachesthathavelongbeenusedin
internationalsafeguardsare applicablein
thesecontextsand willbe broughtto bearif
thesekindsof armscontrolinitiativesare
pursued.

9.3.3 EnhancedSafeguardsfor Nuclear
Facilities

A continuingneedexistsfor improvementof
internationalsafeguardsat severalkey typesof
facilities,includingrqmcessing plants,
enrichmentplants,advancedreactors,research
reactors,plutoniumfacilities,storagefacilities,
and long-termspentfuelrepositories.These
needsare drivenpartlyby newfacilitiessuchas
large-scalereprocessingplantsandenrichment
facilitiesusingAvanced aerodynamicnozzles
and partlyby trendsin safeguardstechnology
towardmme useof automation,unattended
monitoring,computerizedinspectionequip-
men~and otheradvancedtechnologiesin-
tendedto improveeffectivenessandconserve
resxums. In addition,manyof the traditional

prxtices of international safeguardsneai to be
reexaminedin the lightof thepoliticrdchanges
experiencedin recentyears.Los Alatnosplans
to continuemakingsignifhnt contributions
towardenhancingsafeguards,as we have in the
pas4 by applyingthe Laboratory’sbred
technicalcapabilitiesto changingsafeguards
needs.

9.4 fW94 INTERNATIONALSAFEGUARDS
PROJECTS

SGO1OA:SafeguardsHeadquartersSupport
Status:Current

Thisprojectprovidesa technicaladvisorto
DOE/ANInternationalSafeguardsDivision.
The roleof thisadvisoris to providetechnical,
managemen~and programdirectionadviceto
assistthe InternationalSafeguardsDivisionin
conductingitsprogrammaticactivities.

SG020A:AdvancedSafeguardsfor BOGIssues
Status:Current

Thisprojectinvestigatesadvancedsafe-
guardsconcepts,focussingon nuclearmaterial
measurementand integmtedsystemstechnol-
ogy, thatwouldenhancethe verification
techniquesand capabilitiesof international,
regional,and bilateralregimesto provide
timelydetectionof a lossor diversionof
nuclearmaterial.

SG021A:AdvancedSafeguardsfor Enrichment
Plants
Status:Current

Thisprojectinvestigatesadvancedsafe-
guardsconcepts,focussingon nuclearmaterial
measurementand integratedsystemstechnol-
ogy, thatwouldenhancethe verification
techniquesand capabilitiesof international,
regional,and bilateti regimesto provide
timelydetectionof a lossof enricheduranium
or theproductionof highlyenricheduraniumat
enrichmentplants.



SG022A:AdvancedSafeguardsfor Reprocess-
ingFacilitus
Status:Current

Thisprojeetinvestigatesadvancedsafe-
guardsconcepts,foeussingon nuclearmaterial
measurementand integratedsystemstechnol-
ogy, thatwouldenhaneetheverification
techniquesandcapabilitiesof international,
regional,and bilateralregimesto provide
timelydetectionof a lossof nuclearmaterialat
a large-scalereprocessingplant.

SG023A:AdvancedSafeguardsfor MOXFuel
FabricatwnFacilities
Status:Current

Thisprojectinvestigatesadvancedsafe-
guardsconcepts,foeusaingon nuclearmaterial
measurementand integmtedsystemstechnol-
ogy, thatwouldenhancetheverification
techniquesandcapabilitiesof international,
regional,and bilate.tzdregimesto provide
timelydetectionof a lossof nuclearmaterialat
a MOXfuel fabricationplant.

SG024A:AdvancedSafeguardsfor Spent-Fuel
Storage
Status:Current

Thisprojectinveatigatmappropriate
safeguardsapproachesthatwouldenhance
IAEAcapabilities,includingnuclearmaterials
measurementtechniquesand instrument
calibration,for monitoringspent-fuelmaterials
at nuclearreactors,spent-fuelrepmeeasing
plants,and long-termstoragefacilities.

SG040A:BilateralTechnologyExchanges
Status:Current

Thisprojcxxsupportatechnicalexchanges
and cooperationwithothercountriesand
internationalorganizationsto enhancethe
effectivenessand efficiencyof international,
regional,and bilatemlsafeguardsand the
internationalacceptanceof newdevelopments.

SG041A:Techm”calExchanges-FormerSoviet
Republics
Status:Current

Thisprojectprovidescriticaltechnical
assiataxmto FSUrepublicsto establishan
effectivenationatand facilitysystemto account
for,control,and protectnuclearmaterial.

SW50A: InternationalTrainingCourse
Status:Current

ThisprojectftdfdlsDOErequirements
underSection2(E?of theNuclearNonprolifera-
tionActof 1978to establishandadministera
mining programfora statesystemof account-
ing forand control(SSAC)of nuclearmaterial
for individualsfromothernations.The project
wilt thentransferSSACtechnologyto IAEA
memberstates,withemphasison developing
nationswhichhave,or plan to have,nuclear
facilities.

SGIOOA:GeneralTechnologyDevelopment
Status:Current

Los Alamoswitl investigate,evaluate,and
utilizeavailabletechnologyto buildsmall,
robus~portableinstrumentsthatcan be rapidly
deployedand usedto detectand/orquantify
SNM in supportof specialinspections.

SG1OIA:IsotopeDilutwnGamma-Ray
Spectrotneter
Status:Current

All plutoniumisotopeswith theexceptionof
W% emit low-energygammarays in the 38-to
20@keVregion.Withsuitablecomputerdata-
unfoldingtechniques,thesegammarayscan be
measuredto yieldinformationon isotopic
compositionand,with spikingwith known
amountsof%, to yieldinformationon total
plutoniumconcentration.This projectwill
developtieldqxmableinstrumentationfora
newtechnique,isotopedilutiongamma-ray
spectxometry(IDGS),capableof performing
thesemeasurements.
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SGI02A:Intri.nsz”cK-edgeGamma-Ray
Densitometer
Status:Current

Absorption4ge densitometryprovidesa
meansof measuringplutoniumconcentrations
in ~g P~t ~ Pducts and
intermediatesolutionswithminimalinterfer-
encefrommatrixelements.Currentequipment
requks an extcmalx-rayor gamma-raysauce
to generatethe requiredmdiation.Thisproject
willdeveloptechniquesand prototypeinstru-
mentationto utilizex-raysand gammarays
emittedby thesampleitselfto performthis
measurement.

SGI03A:HybridK-edgeDensa”tometer
Status:Current

The hybridKAge densitometeris idealfor
reprocessingplantsafeguards.It can be usedto
assaydissolversolutionand bothuraniumand
plutoniumproductsolutions.Whilethebasic
techniquehasbeenin use for severalyears,
researchis neededto investigatetheeffectsof
minorisoto~ ~, Np, and Am)on thePu and
U concentrationdeterminah“on.Thisproject
willdevelopand testa hybridK-edgegamma-
ray densitometersystemand will investigateits
applicationto mixedsolutionswithPu/Uratios
greaterthan 10.

SG104A:IntegratedSystem
Status:Current

Thisprojectwilldevelopequipmentand
techniquesto integratevarioustypesof
safeguardsinstrumentationinto unattended
monitoringsystems.Suchsystemseanbe used
in complexfuel-cyclefacilitiesto continuously
monitorfuelmovementsand in conventional
facilitiesto reduceinspectionmanpower
requirements.
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The Los AlamosExportControlprogramis
a multifacetedprogramwhichdealswithall
aspectsof exportcontrol.LosAtamosis
involvedin

● Determiningwhatexportsshouldbe
controlled;

● Gettingagreementforcontrols;
● Providingsupportfor the licensingprocess;
● Developingcomputertoolsto assistin tie

licensingprocess;and
● Providingtrainingandeducation.
As the basisfor determiningwhatshouldbe

controlled,technologyand countryevaluations
are perforrftedin supportof exportcontrol.
Intelligenceinformationon supplierand
proliferantcountriesis usedto supplement
availableopen-some information.Technology
expertsfromall partsof theLaboratoryare
consultedregularlyand broughtintospeeitlc
projects.Los AlamoschairstheTechnical
ReviewGroupon NuclearTechnology.This
group,whichprovidesDOEand othergover-
nmentagencieswith informationwhichcan be
used in makingexportcontrolpolicydecisions,
comprisesrepresentativesof atl theDOE
laboratoriesand associatedgovernmtmt
agencies.TheNuclearTechnologysectionof
the MilitarilyCriticalTechnologiesList
(MCTL)and the NuclearTechnologyRefer-
ence Book(NTRB)are regularlyupdatedas
part of the ExportControlprogram.

Los Alarnosalso has theresponsibilityfor
participatingin the internationalexportcontrol
atena in order to assistDOEin gettingagree-
ment forexportcontrols.TheNuclearDualUse
List, whichwas formulatedat Los Alamos,was
adoptedalmostin its entiretyby the Nuclear
SupptiersGroup,a multinationalgroupof
suppliercountries.Los Alamoswasheavily
involvedin the internationalnegotiationsfor
thisexportcontrolregimeby providing
technicalassistanceto theDOE.Additionally,
supportis providedto theCoordinating
Committee(COCOM)on arms-relatedexpxts,
speciticatlyfor the CoreListand for the
AtomicEnergyList, theZanggerListnegotia-
tions,and the SuperComputerComrolRegime.
Supportis providedfor participationin
Departmentof CommerceTechnicalAdvisory
committees.Los Alamostechnicalinputis
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10.0 EXPORTCONTROL

10.1 PROGRAMOVERVIEW

ArvidLundy

oftenprovidedfor internationalbilaterat
discussions.

Supportfor theexportlicensingprocessis
oneof thecme activitiesof the ExportControl
programat ha Alamos.Departmentof
Commerce,DOE810,NuclearRegutatoxy
Commission(NRC),MunitionsList, and
COCOMlicensesare regularlysent to Los
Alamosfor review.Evaluationsof the licenses
are performedby technicalexpertausing
informationregardingthe capabilitiesof the
end user.Computertoolshavebeendeveloped
and are activelyused in thisprocess.Los
Alamosis oftenasked to cooperateon interna-
tionalexportcontrolproblemsby providing
supportto U.S. Customsand Commerce
Enforcementin additionto providingsupportin
thepreparationof Demarches.

A very largepartof theLos Alarnos
programfhisyearhas been thedevelopmentof
compurertoolsto improveeffectiveness,
communications,cooperation,and eff~iency
withintheexportcontrolcommunity.Two
computerprojectsare currentlyunderdevelop-
mentas follows:

wPro@emtionInformationNetworkSystem
(PINS):Thisis a nationalDOE secure
computernetworkto link DOE’sOfficeof
ExportControland InternationalSafe-
guards(DOE/AN-30)withsupporting
latwratoriesin order to supportexport
controlactivities.Limited-accessterminals
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wiUalsoallowotherU.S.government
agenciesinvolvedin theexpmtcontrol
processto communicateand shareDOE
&tabases.

● PINSInternational:Thisis a separate
internationaldarabaseandcommunication
systcmdedicatedto rapidsharingof export
licensingand nonproliferationinformation.
It ispposed foruseby theNuclearSuppIier
Groupcountriesandtheirassociates

Trainingandeducationis anotherimportant
aspectof theLos AIamosp-. L43sAkIMOS

actsas technicalhostfor theNuclearNonprotif-
esationWorkshopsandforan annualworkshop
onproliferationissuesforpolicymakers.In
addition,LosAlamospublishestheDOE’s
NonproliferationNewsletter.

10.2 FY94EXPORTCONTROLPROJECTS

ECOOIA:ExportControlCaseSupport
Status:Current

Los Alamoswill reviewexportlicensesand
adviseDOE/AN-30on technicalissuesrelated
to exportlicensereviews.Emphasiswillbe
placedon usingPINS for directentryof export
licensereviews.

ECO02A:ExportControlfor STEMIZanggerl
COCOM
Status:Current

LOSAlamoswillreviewand updateexisting
NuclearReferraIList entriesandprovide
technicaladviceand supportfor STEM,
Zangger,COCOM,and bilateralmeetings.A
completereviewwillbe doneof existingAEL
and specificIL entriesfor COCOM“corelist”
activities.Anyworkinggroupactivities,
meetings,and toursof theLosAlamostechni-
cal facilitiesthatare requiredby U.S. and
foreignofllcialswillbe included.Los Alamos
wiUalso supportU.S. governmentnegotiation
of laserand othercontrolsas appropriateand
participatein bilateraldiscussionswithother
nuclearsuppliergovernmentsas required.

EC030A:NuclearNonproliferationWorkshops
Status:Current

Los Alarms willhostNuclearNonprolifera-
tionWorkshopsthatwill includeorientationin
the nuclearfuel cycleand facilityvisitsfor
groupsconsistingof U.S. governmentplus
selectedindustryand foreignofficialsinvolved
in nonproliferation-relatedactivities.In
addition,Los Alamoswill conductthe field
componentof the nuclearweaponizationcycle
withemphasison R&D @ivities.

EC034:NonproliferationNewsletter
Status:Current

Los Alamoswillcontinueto produceand
publishquarterlynewsletters.The Nonprolif-
enuionNewsletter(NPN)providesa reviewof
subjectsof interestto the U.S. exportcontrol
and technologytmnsfercommunities.The NPN
providestheonlyclassifiedforumforpublica-
tionof policydiscussionsretativeto technology
securityand nuclearnonproliferationexport
controls.Proposal articlesincludethe follow-
ing:IAEASafeguardsAssayInstrumentation
and Techniques,NuclearSupplierGroupand
Dual-UseControls,Laser IsotopeSeparation
and ItsProliferationPotential,IntegratedFast
Reactorsand TheirPotentialfor Plutonium
Proliferation,SNM Managementin thePost-
ColdWar Environmen~Mixed-OxideFuel
Production,ProliferationPathwaysand
Signatures,PINS,EconomicCostsof Export
Controls,and Roliferant StateStrategiesto
AvoidExportControls.Los Alamoswill
consultwithotherDOE laboratoriesfor
possibletopics.

EC037E:NuclearTechnologySecuritylMCTL
Status:Current

Los Alamoswill continueto updatethe
NTRBand make itavailable on PINS,provide
inputfor thenuclearsectionof the MCTL,
coordinateMCTLinteragencyissues,provide
the chairmanof TechnicalReviewGroup 15
(TRG-15)and overseeoperationof the sub-
TRGs,serveas secretariatof theNuclear
TechnologySecurityProgram,and participate
in theEnergeticMaterialsTRG.
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EC049:Eqxwt ControlWorkshop
Status:Current

Los Ahunoswillhosta NuclearNonprolif-
erationPolicyConferencewithseniorrepresen-
tativesfromresponsibleU.S. government
agenciesand nongovemmentexperts.Program
willbe chairedby DOEOffke of Export
Controland InternationalSafeguardsand
supportedby Los Alamoswithassistanu from
SAIC.The purposewill be to acquaintU.S.
governmentpolicyexpertswithU.S. nonprohf-
emtionpolicies,concerns,and resources.The
two- to three-dayconferencewillprovideU.S.
governmentpolicyexpertswithoptionsand
ob~tives in reviewof U.S. nonproliferation
policiesand priorityconcerns.A reporton the
confemxe willbe published.

ECOSO:NuclearProliferationTechnicalSupport
Status:Current

LosAlamoswillprovidetechnicalsupport
to DOE/AN-30in thepreparationand presenta-
tionof nuclearproliferationand national
securityexportcontroldocumentation,brief-
ings,and meetingsin supportof DOEpartici-
pationin U.S. and internationaldiscussionsand
negotiations.Emphasiswillbe placedon
technicalsupportto AN-30for assistingthe
Depamnentof State in negotiatingwithother
interestedgovernmentsof the NSGdual-use
controlregime.Los Alarnoswillprovide
technicalsupportto AN-30in monitoringand
negotiatingdust-useexportcontrolsaimedat
controllingnucleartechnologiesto potentially
proliferantcountries.Los Atamoswillprovide
assistanceto DOEfor the nonproliferation
presentationat the Departmentof State foreign
serviw officers’annualmeeting.Los Alamos
willalsoprovidetechnicalexpertsto develop
supportdocumentationfor AN-30presentations
to committeesincludingPCCS,SNEC,ACEP,
and EDAC.

EC057:EaportControlTechnicalAnalysis
Status:Current

TechnicalsupportwiUbe providedto DOE
in analysisof exportcontrolpoliciesand
objectiveswithprimaryfocuson nuclear

nonproliferation.Los Alamos,with support
fromLivermore,willprovidea comprehensive
technicaloverviewand evaluationof the
nuclearfacilities,programs,and procurement
activitiesof potentialprolif-ts. Los Alamos
witl evaluatethe effectsof exportcontrolson
Iraq,Pakistan, km, and othercountriesof
concernand analyzewaysin whichImq may
reestablishitscapabilities.The abovestudy
shouldfocuson exportsof noncontrolleditems.

EC074:AdvancedReactorTechnicalAnalysis
Status:Current

Los AlamoswillprovideDOE/AN-30with
technicalsuppertfor fuel-cycleand reactor-
relatedexportrequestsand providetechnicat
documentationrequiredfor anticipated
COCOMnegotiationsrelatingto reactorsaftiy.
Los AlamoswillattendTRG-15.2meetings.

EC087:ComputerCorek“stWorkingGroup
Status:Current

A LosAlamoscomputerexpertwill serveas
the DOE’stechnicalspokespersonin inter-
agencyeffortsinvolvinginternationaland
multikweralagreementsto limit theexportof
supercomputersto potentialnuclearproliferanrs
and serveas partof the U.S. negotiatingteamat
COCOMon computer“core list”controls.The
computerexpertwill alsoprovidetechnical
adviceand reviewsafeguardand security
programsfor supercomputerexportproposals
and willcontinueto workwith otheragencies
in standardizingmethodsfor measuringthe
performamxof computersfor exportcontrol
purposes.

LA051:U.K.ComputerProject
Status:Current

Ajoint DOE (LosAlamos)/U.K.MOD
programon exportsand exportanalysis
focussedon suspectproliferationtransfersof
commoditieswillbe pursued.Los Alamoswill
providetechnicalassistanceto the United
Kingdomfor the implementationof a computer
systemthatwiUaltowthe UnitedKingdomto
interfacewithcurrentDOE/LosAlamossysteins.



LAOS2:ProliferatwnInformationNetwork
System(PINS)
Status:Current

Las Alamoswilloperateand enhancePfNS
to supporttechnicalevaluationat theDOE
laboratoriesand decision-makingat DOWAN-
30 andothergovernmentagenciesof export
applicationcasesrelatedto the threatof nuclear
proliferation.Softwareand hardwarewillbe
operatedand developedto supportthe AN-30
exportcasedecision-makingprocessand to
obtain,store,retrieve,and modifya large
numberof databea relevantto technical
analysisof exportapplicationsby the labom~
ries.Part of thisprojectwilIbe oversightof the
developmentof the interlaboratory/AN-30
securewide-areanetworkthatwill allowM
hour/dayimess to PINSdatabasesandanalysis
tools.

LA053:CISIEEExportControlAssistance
Project
Status:Current

Los Alamoswillprovideassistanceto DOE
on thedevelopmentand implementationof
trainingbriefingsforEastEuropeancountries
and FSUrepublicson controlof sensitive
nucleartechnologyandequipmen~on the
internationalexportcontrolregime,andon the
U.S. approactdsystemfor nuclearexport
control,mends,andemergingissues.Support
includesprovisionof experttechnicalrepresen-
tativesto bilateraldiscussions/briefingsas
requested.Specifictaskingwillbe developedin
conjunctionwith theFSU MonitoringGroup
charteredby theExportControlOperations
Division.

L.AO.54:AlternateNuclearFuelsAssessment
Status:Current

Thisprojectconcernsthe full scQpeof
potentialuseof transuranicelementsin nuclear
weaponsand the internationalconrrolof such
elementsshouldtheybe founduseful.To
accomplishthis,studiesand negotiationsof
issuessurroundingthecontrolof alternate
nuclearfuelsare expectedto be necessaryfor
severalyears.

NACltiegralui ProgramPLan

LA055:InternatwnalPINS
Status:Current

NationalSecurityDirective70 (NSD-70)
directsexchangeof licensinginformationon a
red-rime basis to promoteuniforminterna-
tionalexportcontrolsand cooperationamong
membersof exportand safeguardsregimes
suchas theAustraliaGroup,NuclearSuppliers’
Group,IAEA,and MissileTechnologyControl
Regime.Los Alarnoswill providereal-time
informationon exportlicensingdenialsby
membercounties, automaticgenerationof
faxesto memberstatesof denialinformation,
and trendanalyses,as well as maintainhistori-
cal dataon end useand end users.PINS will
provideencryptedcommunicationsusing
commerciallyavailabletechnologyand provide
technicalsupportfor systemdemonstrations.

LA056:ImpactofAdvancedProllj’eratwn
TechnologyonExportControls
Status:Current

Los Alamoswill studythe activitiesof a
potentialnuclearweaponsproliferantattempt-
ing to avoiddetectionby the international
exportcontrolcommunity,assumingaccessto
nuclearexpertiseand possessionof sufficient
SNMOThe signature-sof effortsre@md to
producea workablenucleardevicewillbe
identified.‘I%isstudycould lead to recommen-
dationsfor pential changesto existingexport
controlprocedures.

LA057:All-SourceTechnologyExportlhnport
Analysis
Status:Current

All nuclearproliferantaunties require
technologyimpmtsto conducttheirnuclear
weaponsdevelopmentprograms.Therequired
imports,however,differ greatlydependingon
* internalrrwurms (personnel,equipmen~
raw marerials)of thecountryand on the
technologicalrouteor routeschosenfor the
weaponsprognun.Exportcontrolshaveclosed
the mostobviousroutesto nuclearweaponsand
forcedproliferantsto build frommorebasic
imports,includingmanydual-useitemsthatare
not suitablefor exportcontrol.Hun&cdsof
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importitemsmustbe consideredin the context
of particularcountries.The accessof potential
proliferantsto thesetechnologieswill be
studiedwiththe computertoolsbeingdevel-
oped in otherLos Alamosprojects.

LA058:ComputerComplianceAssurance
Status:Current

DOE’stechnicalrtquhements for safeguard-
ing supercomputersto be licensedin countries
thatare potentialnuclearproliferantswillbe
implemented,and furtherresearchwillbe
carriedout to developautomaticcOmputer-
basedtechniquesfor assuringcompliance.

LA059:SCILS
Status:Current

Los Alamoswill supportthe DOE/AN-30
effort to providea databaseof information
requestsfromsensitivecountries.

LMMO:NewInitiativesinExportControk
Explosives
Status:New

Becauseproliferantcountriesare likelyto
havelimitedquantitiesof SNM and a needto
keepdowntheovemllsizeand weightof their
nuclearwarheadsin orderto fit theminto
deliverysystemsof limitedthrow-weigh~the
mostdesimbleexplosiveswouldbe HMX,
RDX,TATB,PETN, HNS,and their formula-
tions.Additionally,theream high-performance,
experimentalexplosives,suchas the tetrazines,
presentlybeingresearchedin U.S. laboratories,
Therealsoexiststhe possibilityof proliferant
countriesobtaininga high-performance
explosivethat is easy to synthesizeand
manufacturefmm a technologybreakthrough.
Los Alamosproposesto developand maintain
a high-performanceexpksives databaseof
existingprovenand experimentalexplosives
particularlysuitablefornuclearweaponsuse.
Thedatabasewill allowclosertrackingand
accountabilityfor theseexplosivesand their
formulations.
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LAMI: PrelicenseCheck/Postshipment
Veri)catwnHana%ook
Status:New

In orderto verifythe intentof an expo~ it is
oftennecessaryto performa Relicense Check
(PLC)or a PostshipmentVerification(PSV).
Los Alarnoswillgatherprelicenseand
postshipmentinformationkeyed to mmmodi-
ties, includingschematicsand photogmphsof
specifichardware,and collatethe information
foravailabilityon portablecomputersystems
for theexportcontrolcommunity.The cOm-
memialofficersstationedin the embassiesand
consulatesof the receivingcountriescouldthen
usethishandbookto assist in performingthese
checks.
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11.0 INFORMATIONMANAGEMENT

11.1 PROGRAMOVERVIEW

The nation’snuclearnonproliferation
initiativecurrentlyrelieson theabilityof
humananalyststo assimilate,integrate,and
interpretcomplexinformationfromdiverse
sourcesin orderto tracknuclearproliferation
activitiesthroughoutthewmld.Severalcurrent
trends,however,wiUcontinueto placeaddi-
tionalstresson theabilityof thecturentsystem
to adequatelyperformthistask.Increasing
budgefarypressureson thegeneralnonprolif-
emtioncommunity(bothin theUnitai States
and in the internationalarena),coupledwith the
growingnumberof counties withadequate
technicalcompetenceto undertakea nuclear
weaponsprogmm,wiUmakeit difficultto
obtainsufficientstaffingto properlyassimilate
the informationavailablefromtoday’ssources.
In addition,thegrowingimpxtance of otkr
sourcesof information,both in thepublic
domain(e.g.,publishedliterature)and other-
wise (e.g.,financialtransactions,new intell-
igencesystems),willgreatlyadd to thediversity
and flowof informationwhichmustbe
correlatedand understood.Whilethe recent
interestin developinglargedatabasesof this
informationwiUhelp to organizethe informa-
tionand makeit moreavaUable,serious
operationalproblemsremainto be overcome.

With theadventof fastcomputerswith very
largedatastoragecapabilities,it hasnow
becomepossibleto formulatelargeintegrated
databasescomprisingmanyterabytesof
informationspanninga varietyof subjects
relevantto the nonproliferationproblem.
Unfoflunately,the technologiesrequiredto
automaticallymanipulatesuchlargedatabases
and effectively“process”theirinformation
havenotachieveda similarlevelof develop-
ment.

The objectiveof thisprogramis to define
there-quirementsfor and research,develop,and
test a setof machine-learningalgorithms
capableof automatingandenhancingperfor-
mancein severalkey stepsin theanalysisof
nonproliferation-relatedinformation.The
“knowledgefusion”technologiesdeveloped
withinthisoverallprogramwill alsobe
applicableto a widerangeof problemsin the
&ta analysisarea.

Chrt3Barnes

Fivekeyelemenrswhichspan thedata
analysisrequirementsassociatedwith the
nonproliferationproblemhavebeen identified.
Theseelementsare

1.

2.

3.

4.

5.

Determinationof data relevane
falteringof data for relevancepriorto
entry intoglobaldatabases.
Verificationof dara integrity-checking
formattedinformationfor correctdata.
Extrdon of informationfromraw
data-’’mining” of raw data (e.g.,free-
text intelligencereports,spectra,etc.) for
informationthatcan be understoodby
humansand machines.
Detectionof anomalouspatterns-
flaggingof patternsof activityby an
organizationthatare outsidethebounds
of typicalbehavior.
Detectionof identi.fkdproliferation
activitypatterns-flagging of potential
proliferationm.ivities basedon the
correlationof data froma varietyof
sources.

11.2 RELATEDWORK

Thesuccessfuldevelopmentof knowledge
fusiontechnologiesapplicableto the nuclear
nonproliferationproblemrequiresthe integra-
tion of state-of-the-artinformationprocessing
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techniqueswithan indepth knowledgeof all
aspectsof thenuclearproliferationprocess.
Machinelearningtechniqueshavebeen
employedfor manyyearsby variousgroupsat
Los Akunosto solvea varietyof problems.
Althoughtheapplicationsspana widerange,
thereis a cummontiueadunderlyingthem-all
involvethe modelingof a systemeitherby
observationof its behavioror by examining
dataproducedby it. The algorithmsusedby the
LabonNoryto performthismodelingt%nction
haveeitherbeen inventedat Los Alarnos(in the
caseof severalneuralnetworkalgorithms)or
improvedhere.These includeneuralnetworks,
fuzzylogic,expertsystems,and innovative
combinationsthereof.

Los Alamoshasextensiveexperiencein the
applicationof all of thesetechnologiesto such
problemsas databaseinference,profitability
predictionfora largeU.S. bank modelingof a
free-electronlaserdesigncode,controlof a
negative-ionsome for a neutmlparticlebeam
accelerator,detectionand classificationof
underwateracoustictransients(submarine
detection),predictionof floodtidesin the
Venicelagoonin Italy,identificationof regions
of DNAsequenceswhichcodefor proteins,
processand materialscontrolsystems,anomaly
detectionin safeguardsand computersecurity
systems,recognitionof transientevents
(nuclearexplosiondetection),advanced
personnelsecuritysystems(faceverification),
vehiclerecognitionand characteri=tion from
seismicsignals,encryption,speechrecognition,
imageprocessing,and automatedspectral
analysisfor rapidlyidentifyingand characteriz-
ing substances.

The applicationof advancedalgorithmssuch
as neuralnetworks,fuzzylogic,cluster
analysis,and expertsystemsto the detectionof
anomalousbehaviorand patternrecognitionin
generalhasbeenwell documented.In thecase
of neuralnetworks,for example,a greatdealof
efforthas beenexpendedovef the last five
yearsby the worldcommunityin analyzingthe
abilityof thenetworksto be trainedto reco-
gnizespec~lcpatternsand to identify~eviously
unknownpatternsfromverynoisydata. RemIrs
haveshownthatneuralnetworksare quite
sucussful whenthe applicationinvolves
multipledatasourcesof unknownrelation,
preciselythesituationin thenonproliferation
problem.The combinationof neuralnetworks,
fuzzylogic,and expertsystemsintoso-cakd

50

“holistic”patternrecognitionsystemsrepre-
sentsfhecurrentstateof the art in this arena.

11.3 FY94 INFORMATIONMANAGEMENT
PROJECT

ST421:KnowledgeFusionTechnologus
Status:Current

The proposedfive-yearprogmmwill
developand testa set of machine-learning
algorithmscapableof automatingand enhanc-
ingperformancein severalkey stepsin the
anrdysisof nonproliferation-relatedinforma-
tion.Uponcompletionof theprogram,an
integrated,documented,validatedset of
automationtoolsfor the analysisof largealt-
source&tabasesrelevantto theproliferation
problemwillbe deliveredto DOWANfor
disseminationto theappropriateorgani~tions.
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12.0 POLICYANDTECHNICAL
ANALYSIS

12.1 PROGRAMOVERVIEW

PolicyandTechnicalAnalysisprojectsat
Los Alarnosare conductedprimarilyfor the
DOE-AN’sPolicyandTechnicalAnalysis
Division. Althoughsmallin dollarvolume
comparedwith theLaboratory’sprogramsin
verificationtechnology,theP&TAprojects
constitutean importan$high-visibilitycompo-
nentof Los Alarnosactivity. Throughthese
projects,theLaboratoryprovidesassistanceto
DOEin bothgovernmental(interagency)and
internationalnegotiationsand relatedactivities.
Theyprovidean importantvehicleforLabora-
tory inputinto thedevelopmentof armscontrol
tn?.atiesand otherpolicyissues.

Throughoutits history,Los Alamoshas
providednationalsecuritypolicymakerswith
technicalsupport,and Laboratoryparticipation
playeda role in the negotiationof suchtreaties
as theNPT in 1967–70and the TI’BTin 1976.
However,thepaceof L.alwraforyinvolvement
quickenedconsiderablyin 1986withthe
initiationof NuclearTestingExpertsmeetings
in Geneva. The purposesof thesemeetings
wemto providea forumfor discussionsof U.S.
and Sovietnucleartestingpoliciesand spccifl-
calIyto negotiateimprowxlverifkuion
protocolsfor the ‘ITBTand thePeaceful
NuclearExplosionsTreaty(PNET).These
discussionswere formalizedintotheNuclear
TestingTalks,a seriesof negotiationson
protocoldetailsthatweredevelopedin 1987–
1990. The resulting90-pageVerification
I%otocolspecifkxin greatdetail theverifica-
tionrightsof the twosidesin conducting
hydrodynamicand otheryieldmeasurementsto
verifycompliancewith the treaties’150-kt
limiton nuclearexplosionyield. Morethana
dozentechnicalandadministrativepersonnel
horn Los Alamosparticipateddkctly in the
framingand analysisof theverification
protocols,whichweresigmx!and ratifiedin
1990.

Los Alamospersonnelhavealsobeen
deeplyinvolvedin follow-onactivitiesfor test
ban treatiesand otherarmscontroltreaties:
therehavebeenLaboratoryparticipantson the
SpecialVerifkationCommissionforthe INF
treaty,theJointComplianceand Inspection

MauriceBryson

Commissionfor the STARTI treaty,and the
BilateralConsultativeCommissionfor the
‘fTBT.

With thedrasticgeopoliticalchangesthat
havetakenplacesince 1989,LaboratoryP&TA
activitieshaveincludeddiscussionswith
scientificcounterpartsin the SovietUnionand
its successorstates. Thesediscussionshave
focusedon issuessurroundingdismantlement
of nuclearweaponsand warheadsin theseveral
countriesand on theproblemsassociatedwith
preventingtheproliferationof nuclearmateri-
als. Issuessuchas howbest to storetheSNM
fromdismantlexiwarheadsand howto provide
for internationalinspectionsthat mightbe
calledfor in connectionwithdismantlementam
amongthosethathaverecentlybeenstudied.
Meanwhile,Laboratorypersonnelhave
participatedin continuingpolicydiscussions
and reviewsassociatedwithproposalsfor a
comprehensiveban on nucleartests.

Becausemanyaspecrsof LaboratoryP&TA
requirea sustainedon-sitepresencein Wash-
ington,P&TAprojectshaveprovidedfor
change-of-stationassignmentsthathave
resultedin the relocationof one to three
Labomtorypersonnelto Washington,D.C.,at
any given time. Normallytheseare two-year
assignments,providingDOE with top-flight
scientifictalentwhileprovidingtheLabomtory
witha greaterawarenessof the politicaland
other factorsdrivingthe negotiationsprocess.
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Recentparticipantsin thechange-of-station
projecthave includedAllenOgard (1989-91),
StevenGitomer(1991-93),and DonathanKrier
(1991-preaent),all assignedto thePolicyand
TechnicalAnalysisDivisionof DOE-AN,and
EdwardDowdy(1992-present),assignedto the
sameofficebututilizedby DOEat the State
Departmentto assist in theestablishmentof the
InternationalScienceand TechnologyCentem.

12.2 FY94POLICYANDTECHNICAL
ANALYSISPROJECTS

ACO1OA:La AlamosConferenceSupport
Status:Current

‘l%isfxojectprovidessupportfor foreign
travelundeaaken in connectionwithnegotia-
tionssupporLDOEparticipationin interagency
discussions,meetingsof armscontrolverifica-
tionsupportcommittees,and otherinteractions
involvingforeigntravelin supportof negotia-
tions-relatedactivity. Specifictripsare
approvedby DOWANand reportedin quarterly
summariesto DOE4AN-10.2.

ACO13A:LosAkrtnosStaffSupport
Status:Current

Los Alamoswill supplypersonnel,with
DOE/ANapproval,forchange-of-station
assignmentsin Washington.Threeemployees
havebeen supportedin FY93,and it is antici-
pated that the samelevelof effortwill continue
in futureyeas. Employeeswillbe assignedto
projectswithinDOE/ANas requixedby the
needsof ongoingarmscontrolactivities.
Fundingfromthisproject~ovides salary,
fringe,off-sitebur&n, and supportingexpensea
for theemployees.
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AC031A:ArmsControlIssuesSupport
Status:Current

Los AlamoswiUworkwith the staffof
DOE/AN-10.2in identifyingsubprojectswhose
conductwillbe requird in supportof ongoing
armscontroldiscussions,negotiations,and
policystudies. Fundingfor the year is basedon
historicalextrapolation.me procedurefor
definingsubprojectswill includesubmissionof
proposalsfor specificactivitiesinvolving
activityby one or morenationallaboratories,
thedetailsof theactivitybeingnegotiated
betweenthe laboratoriesand the appropriate
programmanagerin DOE/AN-10.2.Wherea
proposalis a~roved for funding,a new DOE
projectnumberwillbe assignedforaccurate
cost-tmcking,and fundswill thenbe transfemd
fromthe ArmsControlIssueaSupportaccount
to a newaxount establishedfor the project.
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13.0 TIER2 PROPOSALSFORDOE/
AN-10.1

LAO19:AugmentationofST423
Status:New

Thisproposalcalls foraugmentationof the
currentprojectST423(DeployableAdaptive
EventRecognitionand ProcessingSystems).
The additionalfundswillbe used to accelerate
theproject’sscheduleand to providededicated
hardwareto .spedic DOE/ANprojats.

LA038:AugmentationofSTW3C
Status:New

Thisproposalcalls for augmentationof the
currentprojectST043C(AdvancedConcept).
The additionalfundawillbe used to supportan
expandedpro*t.

LA020:AugmentationofST140A
Status:New

Thisproposalcalls foraugmentationof the
currentprojectST140A(Blackboard/FORTE).
The additionalfundswillbe usedto ensue the
timelycompletionof theproject.

LAW: !hsorsfor ToxicChenu”cals
Status:New

Los Alarms witldevelopsensorsfor toxic
chemicalsusingthin-filmenzymecomposite
electrochemicalsensors.ThesedeviceswiUbe
optimizedfor responseand lifetime.Easily
adaptablepreparationmethodswillbe devel-
oped.Finally,thesesensorswillbe integrated
intoa portablemuhisensingfield ImiL

LAO13:MuhicollectorAirborneSampling
Systemfor EfluentMonitoring
Status:New

Los Alamoswilldevelopa prototype
samplingsystemfor integrationintoa low-
- pilodessaircraftthat is now being
developedby a collaboratorin the private

sector.The aircraftwill allowcovertsampling
withintheeffluentplumeof a suspected
nuclearproductionfaility or reprocessing
phnLThesamplerswill incmporatetechnology
developedwithinDOEand willbe optimizedto
deliverhighquality effluentsamplesto DOE
laboratoriesfor analysisusingtechniques
developedfor effluentmonitoring.

JL4021:AugmentationofLA027
Status:New

Thisproposalcalls for augmentationof the
newlyproposedprojectLA027(GPS/NDS
Block-IIFDefinition).The additionalfunds
willbe used to developand testprototype
instrumentsidentifiedby thestudyconducted
in LA027.

LA037:AugmentationofLA033
Status:New

Thisproposalcalls for augmentationof the
newlyproposedprojectLA033 (Explosion
DataManagement).The additionalfundswill
be used to acceleratethe project’sproposed
scheduleand to expandits scope.

LMM2:FANSE:A New Systemfor Remote
DetectionofRadioactivity
Status:New

Los Alamoswillevaluarethe technical
feasibilityof two new, sensitivetechniquesfor
remotedetectionof radioactivesources.
Testingwillbe performedalongwith field
measurements.Thesemeasurementswitlbe
performedon Los Alamospropertywitha
systemincludingdetectorsforair conductivity
andelectricfieldstrength,a photon-counting
imagingsystemoperatingin the“solarblind”
ultraviolet,and conventionalscintillation
counters.The goal is to remotelydetectthe
presenceand locationof radiationsources.This
capabilitywouldbe impxtant for limitingthe
spreadof nuclearmaterials.
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ST523:SparseOpticalPhasedArray(SOPA)
Sensors
Status:Current

ThisprojectwiI1developand demonstratea
real-time,analogsystemfor edgeenhancement
withsimultaneoustxwkgroundsuppression.

ST817:GalliutnArsenidcGantma-RayDetector
Status:Current

The proposedtechnologyexploitsthe
semiccmductingpropertiesof galliumarsenide
to producea gamma-raydetectorwith good
energyresolutionat room tempemure.

LA017:Augmentationof ST013B
Status:New

Thisproposalcallsfor augmentationof the
cumentprojectS17)13B(SatelliteTechnology
Development).Theadditionalfundswillbe
usedto expandtheprojectto includedevelop-
mentand demonstrationof advancedsmall-
satellitetechnologiesidentifiedas vital to the
nonproliferationand armscontroleffort.

LA028:Augmentationof ST098
Status:New

Thisproposalcalls for augmentationof the
currentprojectST098(Theonw.icalSupportof
NUDETEMP).The additionalfundswillbe
usedto expandthe scopeof theprojectto
includea widerrangeof phenomenaand
potentialscenariosof importanceto the
nonproliferationprogram.

LAO18:Augmentationof ST679A
Status:New

Thisproposalcalls for augmentationof the
currentprojectST679A(GPS/NDSAuxiliary
Payload).The additionalfundswill be usedto
acceleratetheproject’sscheduleand to develop
prototypeinstrumentationof importanceto the
nonproliferationprogmm.

L4023:VulnerabilityAssessmentfor Containers
Status:New

ThisprojectevaluateSNMcontainersfor
theiroverallvulnerabilityto covertaction.
Preliminaryfocuswillbe on theAT400
containerdesignedby Sandiafor stnrageof
plutoniumfromRussianwarheaddismantle-
ment.Othercontainerswouldincludethe DOT-
300and Russiancontainersas appropriate.

LA(I26:UnattendedGroundMonitor
Status:New

~is ~jwt isa cdaborwion with EG&G/
SBOto developa standalonerdiation &tector,
equippedwith rcsoureesfor telemetryand
tamper-indicatiodproofing,that is capableof
roadbedor portatmonitoringundernoncoop-
erativeand cooperativeconditions.The
objectiveof the workis to producea hardware
systemsuitableformonitoringchokepointsin
locationssuchas suspectedIraqiweapon
programsites.The projectdrawson NEST
experiencesand expertiseforhardwareand on
IAEAand UNSCOMexperiencesto shapethe
anti-tamperingfeatures.

TIYMl:On-SiteMonitoring
Status:Current

‘l%isprojectdevelopsand maintainsthe U.S.
capabilitymandatedby nationalsecurity
direetiveto carryoutCORRTEXmeasure-
mentsof the yieldof undergroundnuclear
explosionsin Russiain vtxiticationof the ‘lTB
and PNE treaties.Theproductis a cadreof
mined technicaland operationalteammembers
and setsof nquired quipment in operating
ordw thatare m.adyto be deployedto Russia
followingreceiptof a 200-daynoticeof a
nuckar teat to be conductedin eitherhorizontal
or verticalgeometries.

I
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lTO07:iTBTImplementatwn
Status:Current

Thisprojectconsistsof technicaloperations
in accordwith the‘ITBTand PNETprotocols
to suppmtheDOEas requiredto raommo-
&te operationsof (former)Sovietpersonnelat
theU.S. NevadaTestSite.

STIOOA:FEWSFlightSystems
Status:Current

Earlierheat satellites(DSP)willbe replaced
by FEWS.PEWS willaxommodate an
exoatmosphericnucleardetonationdetection
system,Payload3, to supporttreatyveri!lcation
and noncooperativeproliferationdetectionin
thehigh-altituderegionand in space.Los
Alarms willdevelopand provideNDS in
collaborationwith Sandia.Althoughwe are not
rquesting FY94fundsfor thisproject,whichis
intendedto supportinstrument-specific
developmentof Payload3, we am assuminga
resumptionof fundingin FY95.The schedule
and tasks,particularlyfor the out-years,are
predicatedon thecumentFEWSschedule.
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LA036:MC&4 Techniquesfor OtherNuclear
Materials
Status:New

ThisprojectwilldevelopMC&Atechniques
thatean be used for othernuclearmaterialsthat
appearin the nuclearfuelcycle.Techniquesfor
monitoringthesematerialsin liquid,powder,
and solidbulkmaterialswill be investigated.
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APPENDIXA
CRITERIAFOREVALUATINGPROPOSALS

A numberof criteriafa evaluatingnonpro-
lifemtionand armscontrolproposalshavebeen
suggested.Thesecan be groupedintofive
generalcategories,as describedbelow.Many
of thecriteriawillbe recognizedas relevantto
any scientitlcpmpxal. Someconsiderations
am, however,uniqueto thenonprolifenttion
and armscontrolarena.

1.0 SIGNIFICANCE

Proposalsshouldaddressthe potential
significanceof theend productshouldthe
projectbe successful.This shouldincludethe
followingconsiderations:

● Refationto currentcapabilih”es:Any
profxxednewprojectshouldmult in a
significantenhancementto thecounny’s
currentproliferationdetectionand/or
assessmentcapabilities.Thiscouldinclude
improvementsin theabilityto detecttreaty
violations,resolvecurrentfalseahirms,
detertreatyviolations,or performa current
covertoperationin an overtfashion(i.e.,
developmentof “gmy”assers).It is
recognizedthatcurrentsecuritylevels
attachedto assetsand analyticaltechniques
associatedwithproliferationmonitoringare
veryhigh.As a result,it willbe extremely
difficultfor individualresearchers,espe-
ciallythosenotcurrentlyinvolvedin the
nonproliferationand armscontrolarena,to
effectivelyElate theproposedconceptto
currentcapabilitieswithinthe intelligence
community.Reviewof profxxalsby a
groupof individualswith appropriate
clearanceswill, therefore,be used to help
avoidduplicativeeffortswhereverpossible.
Submittersshouldbe aware that the
reviewersmay notbe able to providea
detailedexplanationfor rejectionof a
proposaldue to securityconstraints.

● Valueof informan”on:Particularemphasis
willbe givento thedevelopmentof
technologiesand analyticaltechniques
capableof providingdefinitiveinformation
on a country’scapabilitiesand current
activities.Unambiguousidentikation of

.

facilities/countriesengagedin proliferation
activitiesmay wellrequirethe“fusion”of a
numberof complementarysourcesof
information.Proposalsshouldaddresshow
the informationcollec@l/createdby the
proposedtechnology/techniquerelatesto
currentrequirementsand analysisand how
the informationwouldaugmentand be
integratedwith thatobtainedfromexisting
or otherproposedsystems.
Ffexibitity:Therehtive valueof proposals
aimedat a specflc tmuntxyor facility
versusthosewith widerapplicationwitlbe
balancedagainstthe immediateimportance
of theproposedtarge~theestimatedtime
for projectcompletion,and the likelihood
of projectsuccess.Additionalfactorsto be
consideredincludethe applicabilityof the
proposedtechnologyor analysistechnique
to othertreaties(bothexistingand antici-
pated)and any potentialspin-offsto other
technicalarenas.

2.0 OPERATIONALCONSIDERATIONS

Althoughthe majorityof NAC progmmsare
not involvedin thedevelopmentof operational
systems,someof the operationalrequirements
of an eventualsystemutilizingtheproposed
technologyor analyticaltechniquemustbe
consideredduringthereview.Theserequire-
mentsare somewhatdifferentfor instrument
technologiesas opposedto analyticaltech-
niques.The necessaryareas to be addressedin
a proposalshall, therefore,be describedfor
each of thesetwo areas.

2.1 InstrumentationSystems

Particularcare willbe givenduringthe
reviewprocessto ensurethatany instrumenta-
tionsystemderivedfromtheproposedtechnol-
ogycan be utilizedin an operationalformthat
is consistentwith knownfield limitations.
Areasto be addressedincludethe following:

● “FieUabifity”underproposedoperating
conditions:Proposalsshouldaddressthe
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issuessurroundingthe feasibilityof fielding
an operationaldeviceincorporatingthe
technologyto be developed.For example,
proposatsfor technologiesrequiring
coolingfor properoperationshoulddiscuss
potentialmethodsfor meetingthisrequire-
mentin a field system.

● Access:What typeof access(e.g.,airplane,
humanoperative,etc.)wouldbe required
for deploymentof an operationalversionof
the technologyshouldthe programbe
successful?Requirementsfor softplace-
mentor operatorsetupare especially
importantto note.

● Coverage:The abilityof the proposed
technologyto monitorbroadgeographic
areasmustbe weighedagainstany lossof
definitionin the informationto beobtained,
therelativecostof a narrowversusbroad
coveragesystem,etc.

● Easeqfuse: Proposalsshoulddiscussthe
requiredtrainingand expertiseof personnel
anticipatedfor properinstdation, mainte-
nance,and cq.wationof an eventualsystem
basedon the proposedtechnology.For
example,technologiesrequiringfrequent
calibrationby humanoperatorawouldnot
be cxmsideredpracticalfor use in the
unattendedgroundsensorarena.

● Vulnembili@to countermeasures:
Althoughit is not expectedthata futl
countermeasuresstudywitt be performed
priorto submittinga proposal,some
attemptto identifyand discussthe implica-
tionsof the moreobviouscountenneasure,s
shouldbe made.

● Overt/Covert:Proposalsshouldaddressany
operationalrequirementsfor covertversus
overtdatacollection.No emphasisis
intendedto be placedon one modeas
opposedto the other.

● SpeediRespansiveness:Cantheprojectbe
completedwithina timeof valueto the
problembeingaddressed?This is especially
importantfor proposalsintendedto develop
technologiesaimedat a specificcountryor
facility.

2.2 AnalysisTechniques

Particularcamwillbegivenduringthereview
pmce.sstoevaluatetheproposedtechniquein
lightof curmt operationalconstraintson the
availabilityof infmmationandon tie ~
sensitivityof theresultingoutpuf.A.masto be
addressedin thepropmalincludethe following

● Avaihbifityof information:Undercurrent
operationalprocedures,it frequentlycan be
difficult(ifnot impossible)to assembleall
relevantinformationintoa single&tabase.
Each segmentof the informationcomes
into the intelligencecommunitythrough
manydifferentchannels,each of which
maybe independentlysecured.Proposals
shouldidentifyrequiredsourcesof informa-
tionand indicateplansforobtainingaccess
to the required&ta. Anypreviousnegotia-
tionswithcontrollingagenciesshouldbe
detailed.

● Securityconsidemtions:Informationwhich
cannotbe releasedor utilizedin interna-
tionalnegotiationshas limitedvaluein the
internationalcommunity.NAC wouldlike
to encouragethe developmentof analysis
techniquesthatuse lesssource-sensitive
intelligencecollectionsystemsand/or
whoseoutputcan be effectivelydecoupled
fromthe inputdata.Proposalsshould
addressthe anticipatedsecurityconsider-
ationsof an operationalsystemin these
teams.

3.0 Likelihood OFPROJECTSUCCESS

The likelihomiforsuccessfulcompletionof
thestatedprogrammaticgoalsshouldbe
assessed.Factorsto be consideredincludethe
following:

● Refah”onto currentstateof technology:
Proposalswillbe evaluatedto determine
whethertheproposedworkrepresentsan
evolutionaryor revolutionarychangeto the
currentstateof theart in thatparticular
technicalarena.Attemptsat revolutionary
changeare encouragedbut willbe carefully
consideredin termsof thepotentialgain
versustheassociatedtechnicalrisk.
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● Technicalrisk:Somediscussionof the
anticipatedmajortechnicalhutdlcsto be
ovcxmmeduringexecutionof the proposed
PO- shotddbe presented.The discus-
sionshouldincludeat lax a general
outlineof any ideascurrentlyunder
considerationforovercomingthesehurdles.

“ Qual(f.iitions ofprincipalinvestigator
and technicalteam:Theabilityof the
principalinvestigatorand technic.idteamto
effectivelycarryout theprojectcan be
difficultto determine.Factotsinclude
technicalbackground/experience,past
recordof mhievementin the specificarea
underconsideration,and availableinstitu-
tionalresounx.s.In orderto avoidthe loss
of innovativeideasfrompersons/teamsnew
to a givenarea, thereviewersare encour-
aged to suggestand promoteappropriate
collaborationsbetweenrelevantorganiza-
tionson suchprojects.

4.0 SCIENTIFICANDTECHNOLOGICAL
SOUNDNESS

A majorelementof the reviewprocesswill
focuson determiningthescientificand techno-
logicalsoundnessof theproposedconcept.
Proposalsshouldcarefullyaddressthe follow-
ing issues

● Detiil of suppo~”ngtechnicalwork:
Supportingbackgroundworkperformedby
rheproposingteamshouldbe detailedin the
proposal.Of particularimportanceare
detailsof any calculationssupporting
numbers(e.g.,estimatedperformance
parameters)quotedin theproposal,
preliminaryinstrumentdesigns,etc. Any
materialwhichmayconveyto a reviewer
the levelof technicalpreparationembodied
in theproposalshouldbe included.

● Knowledgeofpreviouswork:l%wious
relatedworkby theproposingteamshould
be describedand/orreferencedin the
proposal.In addition,relatedworkeither
previouslyor currentlybeingdoneby other
organizationsshouldbe notedand refer-
encedand its relationto theproposedeffort
exnlainexi.

NACIntegro@.dProsromPhu

5.0 CONSISTENCYWITH NACCHARTERAND
GOALS

The retationof a proposedprojectto the
statedcharterand goalsof theNAC program
shouldbe clearlydelineated.Theproposal
shouldrdsoaddressthe followingpoints:

.

.

.

I&n@d user:It is very importantthat
any proposedtechnologyor analysis
techniqueto be developedfor nonprolifera-
tionand armscontrolhavean identified
user.Preferably,the identifiedusershould
havehid somepriorcontactwith the
proposedprojectto ensurethat it willmeet
an existingneed.Any suchcontactsshould
be detailedin theproposal.
Uniquenessof conm”bution:Theproposal
needsto addressthe issueof why the
projectshouldbe conductedat a DOE
laboratoryas opposedto withinindustry,
universities,etc.
Industrialinvolvemendplannedpartner-
ships:Any plannedor potentialcollabora-
tionswith industryor otherorganiimions
shouldbe detailed.Industrialparticipation,
in the formof eithercollaborativeresearch
and developmentagreements(CRADAS)or
otheragreements,is greatlyencouragedand
willbe factoredinto the reviewprocess.
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