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technologyand policyand on developinginsightsthat may improvethe
relationshipbetweenthe developmentof newtechnologyandthe achieve-
mentof nationalpolicygoals. The Centets staffincludesbothresidentand
visitingresearchers.
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insightintonear-termnationalsecuritypolicy,strategy,andtechnologyissues
insupportof Laborato~managementandstaff. The Centeralsofacilitates
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resultsof the Centefs researchon key nationaland internationalsecurity
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L IXTROD1’L*TION”

TiwLhi~cdStitksha.*forsevml )ctir~wmghl
itn Meclit’e. global ban on [hc produc[i(m.
possession.anduscofchemicidweapons(CW ).
In 19S4. thwt-~.icc PresidentBushsubmimxi
mihcongoingConfcrmtuconDisimmtmrmin
Gcnc\a iI dritti cmnprchcnsivcChemical
WeaponsCtmvcntion(CWC ): sincethen.hc
has suppomxi[he nmhitwtionitlprocessfor
CW’Cimphmwrttitiion.Giwt thehighvisibil-
ity (It a CW treaty.policymakersfacesome
mtijorqucstions.ISsuchatreat).morevtiluabk
to tm[ionitlsmn.tritythana chemicaldeterrent
capithility?HOW-usefulwill thetreatybeif key
nationsor geogriiphicalregionsare not cov-
ered? What constitutesan effective CWC
\“cri!icationregime.andcantheobjectivesof
thisregimebeachieved”?How wouldsignato-
riesrespondtononcompliancebyothersigna-
tories”!The answwsto suchquestionswill be
importantin determining[helevelof suppon.
both nationallyand intemationaHy.for the
multinuiionidCWC.

In addressingtheissueof cffc:tivc \writkii-
tion.it is important10considerhowtheCWC
ohjcctilcskwlve intogeneralrequirements
(or theverificationregime. Translatingthese
rcquirwncn[sinto specific monitoring and
inspectionactivitieshelpsinunderstandingthe
txlem ;mdlimitationsofeffectiveCWC veritl-
ciition.

11. .ML.LTINATIONAL CWC
%XRIFICATION OBJECTIVIX AND
REQUIREMENTS

The generalobJL!ctivesof themultinational
CWC1areto prohibittheproduction.acquisi-

Ii(m, ptkwwion. ild tr;msfcr(d”uhcmical
U“~ApOIIS.tisWVI1:tsWI}k.llig~r~ilt usc (}!such
imm. The (1$”(- fmdlihitsWMs piltlit!%from
inducingiill}’othern;llitm Ill vi(d:itctlw kxtns
of [he tigrccnwntA tmm midiingpr~piirii-

iionst-orCl%’usethenlscl~cs.Pitrticscuulci
Iegilimwly engagein numerousC-N.-tVlillt!d
iictiviticsin industr:(.agriculture.rtsitiirch.
medicine.andhtwentiwcemcnt:itndtheycould
havea single.small-scitleCW prmiuc[iunfa-
cilityforpurelydefensivepurposes.tlow”cvcr.
CW-arrnd stateswould destruytheir C-W
arsenalsand productionk ilitir:. over u IO-
yearperiodafter\hcCWC mtcrsintoforce.

TheLhitedStatesandtheSovietI.!nionhuve
enteredintuhilaterilagreementsonCW reduc-
tionsin itdvanctof the multinationaltreaty.
The bilateralreductionagreementsignedin
June}990 calisfordestructionof all but5000
aggregateiigerlt tons(metric)of CW for each
nationhytheendof theyew2002. Therewve
stocksforeachnationu’iil be reducedto 500
agenttonsbytheendoftheeighthyearafterthe
CWC entersinto force. But at that time,
compietcCWdismtnanlentbytheLlnitedStates
andtheSovietUnionwilidependontheresults
of aconferenceof CWC statespartiestodeter-
mine the breadthof CWC coverage. Also
undertheJuneagreement,bothnationsagreed
toceaseallCW production(includingproduc-
tionwithinthe US binary-munitionmodern-
izationprogram)andtocooperateindeveloping
methodsandtechnologiesforCW destruction.
Inspectionprovisions.to beestablishediater.
will concentrateon confirmingthequantities
and typesof CW stockpiled.monitoringthe
destmctionof CW stocks,ensuringthatpro-
ductionis not resumed.and confirmingthat
CW arenotbeingheldat formerCW storage
facilities.

‘PresentedtiI !heHenryL. Stim.sonCtmer.Washington.D.C.,April5.1990.
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III. CRAFTI!U(; A TECHNICAL
VERIFICATION REGIME k“ORTHE
(WC

The cffccti~”tmcssof a trcittyvctification
regime restson the judiciousallocittionof
nmnimrirtgandirwpcctinnrc>owrc.cs.In gcn-

. . .— -- ——



cral.vcritkitikn clfcxtitwwssisrclittm,!M !hc
Imvl of rcsourccsapplicti w the prohlcm:
ill~w”c~’cr.t~lwrf:tctt~n.suchiisinspmkon:icccss.
tire equally importitm. In cratiing it C’WC
~writlcitliunrcginw. the trc;itj”vcrlficwimt
rwptirmmmtsarc tr;tnslitttxiinto specificin-
spcciionandmonitoringitctivi[icsth;itwkircss
thosen.uircmcnts.Ormthcvmiticittionrcginw
isoperitting,ilsovtxdl pcrtiwm;mccinmeeting
thercquircmcntsis iis~~ss(d. The rcsuhsarc
used to in~plcnwntnludilicitlions.thereby
impnn”ingthe pcrformitncco!”the regime.
Ahhmtgh the designof an cffcctivc CV’C’
vcrificxttionregirncinvolvestheseverysimple
principles.translatingprincipleinto prwtim
mit}.provedifficult.

C!oscl).relatedto ~w-illcatinnrequirements
for it treitt} is ~hcissueof materialbteacn.
nommllydctlncdasasignitlcitntviolationof it
pro~:isionthatisessentialinittxornplishingthe
pllrplW of the tmttj”. ?demifj.inga tnitt~tiid
brcitchof theCWC. particulitrl~”oncinvolving
the intentionsof it nittitm.couldhequitesuh-
jccti~c.Cm-u.tinitctions.suchitsthettelligerwtt
uscof it proscribedCW”agent.undoubtmily
constitutea materialbreachby violittingit
centralpurpt-mof the trcitt}.. But itsdcmon-
strittedin theGulf Warhetw”eenIritnandIritq.
itsw“cllM conflictsin .An@u. Afghitnimtn.
LUOS.andCamhtiia. conclusi~em“idcnccof
bclligcrcntuscisnuttmsily obtairwd.Forothcr
trcittyohjcctivtx suchastherequirementthiit
\ignatorics not induceannthernitlionto~“iolatc
theIcmlso!”thetrcitty.thedctcrminittimtof it
nwxiid breachmighthefarmoreitmbiguous.

For the CW”Cobjtxti~.cLmdaw”ingposses-
sion.produu[ion.ordiversionof treat}”-limited
m;itcriitl.themagnitudeofthediscrcpmtcy(for
exitmptc.[he quantityof rruncriidmtd/orits
CW utility)combinedwiththeintentionsOfthe
suspxtpartyw“ouidbeimportantindetem]in-
ingwhetheritdiscrepancyconstitutesit matc-

riitlInwch. Notit]]noncmnptiitn:x“tim’s.even
thoseuppropriittcl}”contimwd.v,uuldntxcs-
sitrilyhc m.lsidcrtd mii{c’[1.ilhrw.hcs of tlw
trcitt}”.Althtwgh possession(wproc!uclionnt
mm otwkilogramof ii proscribedagent(mtt-
\idc the Icgilkniltc. ktliltl!ll ilutis”ilies Of ii

nwmtwrni~titm)might rcprcscntit ttxhnicid
~’it}lation.itmmutlicsof thi~mitgnitudccould
rcsuhfromnlaturiiilw.countingmm. in such
tiii~~\.uIimiing01mittwiitlhr~ii~hu{)uldhit\’~
!lJ~Sbascdprin~~ri]l”lm theperceivedinten-
tionsof thenoncixnpliitntpw-tyritthtxthanon
the milititry or securitysignitlcitnccof the
muteriitlin question. However.otherdiscrep-
ancies.in whichthequimtiticsof prwscrihed
mittmialareIargc.e.g..hundrtxisto thousands
of tons.wouldhemuchhitrdcrtojustifyonthe
htsis of technicitlor itccountirtgerrorsitnd
mightbe consideredprim jiwir evidenceof
materiitlheitch.

Fortheforegoingreasons.qiuwir-v of treat}”-
Iimitmimaterialwit! heoneof severdlinqxx-
titrncritmiit used in designingan effective
CWC veritlcationregime itnd in itssessing
compliance.Amountsof materialconsidered
significantfromasecuritystitndpointwill hitvc
tobecstithlished.Verificittiondetectiongoals
for observingviolationsinvol~ingthesesig-
nitlcant itmountswill the~ have to be set.
Thesedetectiongoalsmightbedifferentfrom
signiktnt itmounts.whichamrelatedtomili-
titryor titcticitlsignificance.*andtheymight
\oitryforagtmtsofdifferentph)xiologicit]effec-
tivcrtcssor for mitteriitlsnf widely differing
convwtihilitytoitgmmTheyarcsimplythose
quimtiticsof treaty-limitedchcmicitlsthe di-
~crsionor productionof w’hichniust be de-
tctitcdby theregime.Compliancemonitoring
and inspectionitctivitieswould be designed
aroundthedetectiongoals.

Forthevmiticittionrequirementsitssociated
with productionor possessionnf proscribed

‘Miliwilyvgniticamiimourrt~o!’C-W”migh[ ~a~ greatl}. depending on the perceptionsimd intentions of the user.

In a cnmmrtilmtit Em[-~”csIcwrtlit”[ in~td~vngthe %vict L“nirm.the United States.and their allies. C“Wwould he
uwtt Iit’M aII I as Iau~icalucqxms. poteruiidiy ad~”arrtagewusin ~mpedingmancuvwiibili[}”. dlw-uptingwmmimd and

clmtnd. dcgradmg wkhcr pwformarw. wrd denying accessto areas such u~ uirtiekts. The quimtitie~ needed for
such Jcpk]}ment w WCIIL(dII id in military tield manuids. ThirdW’orldnaumm.hm+wcr. tend [o \Irw (“W”a..
ucapm. II!” :UJS~Jcswucl)lm usable for stritegic anack against Ihe civilian popuiwiom II!’ Acrwrio. The

q.umItIc\ nutted fur !his horrific uqw are nm rnsily :y;mtiticd
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mti~cri:tl.thequtm[iticsspdled in thedetec-
tion goalscould not. rcalistic:ill)”.k in the
killyrm rany bcc.;msco!thcgcncridintihilily
[t}rcli~h]}detectsmall. surrcpliti(wsqUiUltitiC.$
01material. In tat-[.theJtvct”fitmd u hitkhm
CW- dymt is ii fiir grmtertwhnic”aluhidlengc
Ihim is the i(ft’r~r(titt~fi(~t~of such nmtcriitl.
Therefore.rciilisticctctmviongoidswouldspeco-
ily Iargcramountsof 1rcat\-Iimikx!matcriill>
forput-pow ol”compliimccm~mitoring.lfthc
monitoringsj”stemidcntitiwian anomid) in
quantit}”comparitbtet(:lhcamountspccifwiin
thetkxtion goid.policytniik~rswouldhat”eiI
strongicchnicalbitsisneededtocmclmk that
a \“iolationhad ocumrm.i.Furthermore.bc-
cauw thequantityspecifiedby thedetection
goalwwuldhm”c:1cmti~inprotxtbilit}eof being
detected.u dcmonstritedctipahilityfor such
detectionwnuldgil”~:somtquantitativemeits-
u:eof monitoringctlkcti~eness.

At prcwmt.militarily significantarmunts
imdsubsequentquantitiesfor detectiongoals
of theCWC monitoringsystemaredifficultto
estimate. Amountsbetween27( and20% of
cut-mmL’S CW stocksmight be militarily
significant. Thesemounts hitvebeentargeted
b)” the Bushadministrationin bilateralUS-
SovietCW miuctionagreements.andtheyare
apparentlyconsideredto be significantin a
securitycontext.W’idelypublished.ywtunof-
ficial.estimatesplacedw LTSC’W”stockpileiit
~5,()()()agenttons(metric):therefore.Xi W“ould

be 5(K)tons. By comparison.approximately
500 tonsof Sarinnenc iigentwouldbeneeded
to obtaina casualtyrateof 50c~ioveran area
abouttwicethesizeof theDistrictof Colum-
bia. Also,500 tonsisapproximatelyequalto
iraq”sestimated:annualCW agentproduction
capacity.

EstablishingdetectiongoalsforCW ismore
difficult thanestablishingsuchgoalsfor nu-
clearmaterials.In thecaseof nuclearmateri-
als. thequantityof fissilematerialneededto
attaina criticalmassguidesthedetlnitionof a
significantquantity.Thedetectiongoalof8kg

d’ plutonium nxide. stipulutcd’@ lntcmti-
tiomd Atomic EnergyAgency[IAEA) stite-
guimisumkrthcNuclewNt~npr(llifer~li(lllTreaty
[NPTi, for instilnti~.rcprestmts the quiintiiy
nmhxl (ora weaponof massdcwuction.

For tih~nli~idugcnts.thereis no threshold
iin](~tlntiih(~~~uhich ii mitjorthrwttis consti-
mtcd.Themilititryandsmmitysignificancenf
C\\. is m(wcor less proportionedto the totdi
quimtit}fima+cd. Andotherfactors.suchits
dcliicry ●}stcms.supportinfrastructure.imd
prntcc+kw●}stmns.comeintopla}-.Neverthc-
Icm. the C\%”Cvmiticationregimewill need
clearlydctirtmtdetectiongoals.andthesewill
m}doubtbe relaicdto judgmentsof amounts
considcnxi10hemilitarilysignificant.

An effectiveCWC verillcationregimemust
alsoMine othercriteria. The rime neededto
detectthe diversionor productionof it goitl
qt.untityof agent is important. If the time
requiredfor clandestineproductionor diver-
sionof CW isshort(m mightbetheciusefora
large-capacity.Schedule2 facility* or a de-
claredCW stockpile).the time criterionfnr
detectionlikewiseshouldbeshort.Additionitl
factorswouldinfluencethecriterionof detec-
tion time. The time neededto weitponizean
agent. an activity that might. for example.
reql’htblendingwithstabilizingorthickening
chem]cdsmincreasebimlefieldeffectiveness.
u’ould be a consideration. Of course.the
availabilityof delivery vehicles(munitions.
launchers.missiles.andsoforth)isanimpor-
tantconsideration.

Anotherimportantverificationcriterionis
theprobuhihl~.ofdetection.A specifieddetec-
tion probabilitywouldprovidesignatory,na-
tionswith somequantitativemeasureof the
effectivenessof the monitoringsystemand
henceitsvalueto theirnationalsecurity.The
likelihoodofdetectingsignificantCWC viola-
tionsat an inspectedsiteor facilityunderthe
monitoringsystemmustbeestablished.This
criterionwill dependontheestablisheddetec-
tion goal quantitiesand detectiontimes.the

‘C.hcmmls covered by the C.W”C”we wined intu three grnups: .ScheduteI includes known CW agents: Schedule
2 cIn er,, prccurwnx nf ugcnts.M well as super-loxic Ielha[ chemicals II(II listed in Schedule 1: and Schedule 3 lists

Iarye-wdmne industriid chcmicats wIth CW potemiid.The rollingtext of the CWCcontainssomeuncertaintyas
:,, !I)L.I:i,IQ.:,,I;,:1.LW:,II: kc., ilrc.urww~ Im~.ludmgkcy hinq com~mcn[s I m !khedule 1.



Iics. Tlw inywctitm cl”liwtuLwldhnvc I{}
;IddRsS\\Ll~-hii~.[i(ltl~ in il cl)hmvu \\it\”.

Tlw rcli..itc imp(vl;m~”c.(wucighl.id”tlwsc
nlmwnpliww scl’llilri(l~id Itmr c(mlponcnl
xtions will UiulalcIhc twl uw oflhc undtwht-
cdl} hmitcdinspculiuvrcwrrcs [inspcc[ors.
:UMI}”WWmonimringcquipmrnt.etc.). Further
illliil}sis u“iII k. requiredI() dcttxminc.for
instanc.c.wi~*[hcr~.lti]~lics[i[~cimxlucti(mwithin
the kliird ~h~nli~id industt-).di~’crsionof
CW’ from it d~~liird shx.kpilu. or ~stitblish-
mcnlot;1wrrcpllli(m:productionPlillll pews
the grca[cstthrctit. In im) ~iis~. IhC IN”cI 01-

inspulioncf!iwtmusttwillloCitltdconmnmsu-
ratuwithlhcpcrccis”cdimptwtimucolthc[hrctit.

To iilkh~ thesewxmwios.thedridl CWC
envisionsa~witictitionsystcmot inspections.
mtxisurcmcnts.andauditsat [hc tk~li]~d lii-
ctlilicsof mcmhcrnalinns. Routine.on-silc
insp>~tionw“ou}d include cxmtinuousor inlcr-
mittcn;prcscncch}”inspectors.sumplcuollcc-
tirm and imtii}”sis.instrumentitimonitoring.
and rccord~id rcpnrtsauditing. Routine
in~p’~”[l~}nWOLIldIw ill]gn’lcntcdh]’ imytime.
an}where“’challenge”.inspections.currently
undcrsttxtimhavenorightofrdusiil. Finitlly.
tJd}NXo rcvimvsmighthcusedtomonitorakMgC

numhcrof facilitiesandsiteswithoutconduct-
ingcumbersomeroutirwinspectionsor polili-
cidlycostlychidlengcinspections.

The inherentintrusivmwssof the foregoing
measuresinto operationsilnd transactionsof
theinspectedfacilityisnotlikelytohereadily
acceptedby thechemicalindustryhecauseof
theriskof disclosureof proprietaryinforma-
tion. Although!hcchcmicidindustryhasbeen
anactiveparticipantinestablishingtheCWC.
theacceptimccof technicalvm-iiicationactivi-
tiesby industry.iiswell iIsbytheintemationitl
community.will be ii limiting factor in the
overall effectivt!nessof the verificationre-
gime.

TWFOconceptualcxtrcmcsformonitoringthe
declaredactivitiesof CWC memberstates.
whichpresumablywili covernearlyall of the
vastoperationsof theworldchemicalindustry.
exemplifythecomplexityofeffectiveverifica-
tion.

At oneextremeisacornprchensivcmaterials
wwuntwwy uppmch that wouldlx uwi m



hc un:lnn(>un~~lj(witilin ccncraipro~”isions).
ilmi wouilicmpio) Miltistic:iisamplingmcrh-
Otis. Tlw lcrificitli{mcritcriil(lf timciiilcm.
signiiit.ilnt~uiintit}.A pn)hiihilit) mightstiii
h* itlidr~~sd.hutINIi} toii Iimikxiextent.The
i\Pprt}ii~hwOUiLico~wrnutonlydccku-wiSL.hcLi-

UiC 2 WILi3 fiiciiitics.hutiliicgwiuw sc~niirios
itsWC1j. l!”c.halitmg~~t)r(dh)i. inspcc!ionsu“crc’
pcrmittwi.thisupproachuouidwidrcsstreaty
~criti~.itlitmrcquiruncntsfur;icti\.ilicsoutsitic
liccl;mttions.Vioiirti(msimol~.ingAmdcstinc
stockpiimor productionfticiiiticsmightthus
ix lh%xmxi.

ThistipprotichtoCM’C ~writica[wntiisohas
wriousdril~”ilil~k~.F-irst.k“crificationcfft!c-
lil.cncsswouid iw prcdictitcd(m iuxd}licili
scnsitii”ityin dctccling trii~l!qUiUltiticsof
mittmkii. 13ccimsctindingsof immntiiicsimd
nommmpliimccwouidk iwscdonhighiytcch-
nicaiiumiyticaiinstrumcntillitm.qucstiunsof
compiiimccwouidh* utkcnout01thePolic}.
reiiimandpiaccdA’fiwh~in thehandsof the
technologist.The analyticaltcchniqumem-
pio}cd wouidhaveto lw cxtrtmwiysensitive
illld hitt.cvtry iOW faise-iditrmrates. Tiw
forensicquaiity of state-of-tlw-iulimtilyticai
chcmicaitechniqueswouid ~*maina serious
concern.Ihre wouldheiittictcchnicidhiwis
f(lrguidingc(}ikctitmforiys:if inspectorsiooked
in thewrongpiitce.ohviousiytheywouidnm
tlndc~.idmwcof vioiution.Conscqucnti}..the
tipproachcouid hc extrcmciy fragmented.
possiblyieitvinglargesegmentsof thesystcrn
unmonitored.

PreliminaryrewitsfromtheCWC Mionai
Triai Inspwtion for Finland’ (conductedin
suppnrtof the Confmmwcon Disimmummt)
suggestthiit this iqqwoachmay provilieevi-
denceof prohihitwioperationseven severiii
monthsafter an wxuai vioiatiun. Iiowmwr.
muchwork mustbe donebeforethe imitiyti-
caiiysoumhwssof thistechniquecanheguar-
imtcedforthefuii suiteof chemicalsimdfacii-
ity typmcoveredundertheCWC.

NtithcrofthrsccxtrcmcapproachestoCWC
vmitlcationis collpletciy acceptableon ifs
own. Elementsof bnth may be neededto
ensuresomecredibielevciof violationdetec-
tion associatedwi~hdeclaredactivitiesand
with undeclaredsites. The mtiss.hiiiiin~eiip-
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proitchmay he bettersuitedfor monitoring
declaredCW invcntorksiini.itheirdc~truution.
its well its Schcdulc1 iind 3 t“acilitim. Bu[
heciiuscSchci.iulc3 fitciliticswouldhc~“criticd
only by auditsof rcpmlsand rccorits.thtir
Iriiik?riidtxtktnceswouldnotheindcpcndtmtlv
confircd [hrough on-site inspection. Th:-
smoking-guniipproachmightbemorei\ppr(~-
priiiteinmonitoringSchedule2fiicilities.where
possessionor productionof iigentswouldhe
strictlyprohibitedaridany cvidtmccthereof
w’ouli,tpointto vioknion.

EffectivmwssinCWC verificiitionisiinnihi-
variiiblefunctiondependingontheverification
criteriaof detectiongoalquantities.times.itnit
probabilities:verificationcontexts;noncom-
pliancescenarios:and.mostimportant.inspec-
tionandmonitoringresourcesitvitihbieto do
the job. Ahhoughthe designof ii technical
CWC verificationregimemay be relatively
stmighrforward.mal-w’[)rldconsiderationsv.”ii]
makeimplementationdifficult.

IV. DIFFERENCES BETWEEN THE
CWC AND THE WI’

The NPT and the associatednuclearsafe-
guards\“erificationregimeareoftenposedii..
modelsfortheproposedCWC anditsverifica-
tion. Certainsimilaritiesanddiffetwtcesare
worthexploring.Consideringonlymonitoring
of the legitimate.declaredoperationsof the
chemicalindustry.theCWC hasinter aliu the
samegeneralobjectivesastheNPT:namely.to
confirm declarationsof production.storige.
trmsport. and dispositionof treiity-limited
material. This is. in effect. the materialac-
countancyapproachto verification. But nu-
merousfactorscall i~~toquestionthecompara-
bility of CWC verificiitionwith NPT safe-
guardsin evenlhis limitedanaiog.The sheer
complexityand magnitudeof the chemical
industryas comparedto the nuclearpower
industryindicatethat verificationeffcvtsfor
thetwotreaties= likelytobequitedifferent.

A fundamentaldistinctionis thatchemicii)
agentsand theirkey precurmrsare far more
mumh!ethanisSN-M.thefiwi!ematerialunder
siitqnumh. (-”nlilwSN”\l.chcmicitlsiir~wsily

lriinsformdfromoncctm~plmnd[t)iumthcr;ii
piirticuliircompoundCiill k“ ii prcciwww10ii
icgitim,itcindil~lriitichuniL”:il{M”.iill~miith’~f}’.
t(f ii proscrihcd(“\\”il~t’111.NiiUl~iirllliiltriiil~
tiul h* triinslonnwtI(IiiIimi[mic~t~[lt.~“h~reiis
~h~mi~iilcompounds” hu\”c n]}riiid iik”cimc~ (or
chcmicitlrui~uti(~il.whichchiingcsthuirph}si-
LA pr(qwrtics.Additi(lnilll}”.industriitlchcmi-
ciil processingis muchIcw ~~ii~tthiirt ISnu-
clciir processing:iind Iiliitcriiil iiLXOUlltiin~~
rcquircmimtsuwulittw t“iirmorecwnpliciitcd
for treiity-limitcitchcmic;tlsihitn tiw trciity-
Iimitcdnuclciirmiiterids.

Notonlyitre~h~mi~iilsreadily~hiingtdfrom
oneconlpoundto another.theirquiintiticsin
world tr:idcdw”art”ttmd quiintitimof SNM.
Considcringonly!$chcdute3compoun&(liirgc-
volirmc.industriiilduiil-usechemicals).mil-
lionsof tonsareproducediindconsumedannii-
ally”.Hundredsof thousiinitsof tonsot Sched-
UIC2 precursorchcmiciilspotcntiiillycouldbe
controlled.Monitoringimi.tcontrollingworld
quiintiticsof SNM. iilthoiighdifticuh.iircrela-
tivelycitsycomparedtotrackingthefiir larger
andmoredynamicw-oddchemicaltrade.

As with the quantitiesof potentiallycon-
trolled material. the numberof worldwide
cheniicalfitcilitiesISfiirgreaterthitnthenumb-
er of nucleiirfacilities.Ahliouflhthereisno
finiii agreememon exactly which facilities
wouldhecoveredunderamultiniitionitltreaty.
thosefacilitiescapableof producingtreaty-
limitedor otherwisecontrolledchemicalsfar
outnumbertheirSNM coiintmparts.The US
ArmsControlandDisannamentAgencyesti-
matesthat there am ahoitt 10.000 relevant
civiliancbemiciilplantswortdwidt(th~iiggre-
gateof Schedule1.2. iiid 3 fiicilitics).and
some300(1”withintheUnitedStatesalone.The
ChemicalManufacturersAssociationestimates
thatthereareonlyii fewhundredfiiciliticsthat
produceor useSchedule2 chemicals.which
presumablywouldbemoreheavilymonitored.

Interestingly.the SovietUnion reportsthe
aggregateof itsSchedule1.2. and3 facilities
“’exc~.ds100””:of these.itpproximatcly30
facilitiesproduce.process.orconsurncSchecJ-
ule 2 chemicals. Thesefiguresmay not be
cnmparahlewithnumhersofWesternfitcilities
hcciiuwof the%nic! prcturcnucI“(wc(mw)lidii-
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In iin ~~iduittion (d’ th~ dlixtivencss of ii
multinatiomdCWC’.thehrwhh ot theverifi-
~ilti{lnregimeis asimportimti]~itsdepth:idl
CW.-capiIhlUnaiionsshouldhCpiirti~~. ‘llw
cxi-wwc ot’ indi~”iduidhokinutsor of entire
u~{}gri;phi~r~git~n~Uf non%ignalon.niitions
kld rcm.krUWICSSmm the tightcslCWC
twriticitti[mregime. Thu cffccti}xmcssof the
C-WCin Muting t.iola[ions.id thusdeter-
ringsuch.couldhc n~tmor Icssirrctcvantif
only ““fricndl!.’n:ltionsuith no interestsin
obtainingL’W sign.

The problcmof n[m~ignatoryntitionsmight
IY AIrcssed hycxpurtcontrols.A numherof
1$’cstcmntitionshti~ciilrA} cstddishedcx-
poncontmi.+aimwiatC-Wprolifcmtionin the
.~id~’tlrld,spwiflcullytk PcRianGulfn3gion.
Since iW-1. the SO-GIIM AustraliaGroup.
comprisingahmt twentyindustriitlizudWcst-
cmnittions.hit~agnscd10m~mitortheexportof
some50keyprecursorchcmicidsthatcouldhe
usedintheproductionof(”W agents.Inaccord
with Australia(hup nbjcctivm.the United
Statesexercisesforeign-policyexportcontrol
intendedtodenytriid~of chemicalagentsand
relattxiequipmenttn nationsthittarehelievcd
tn supportterrorism.m in sensi[iveregions,
we !wlie%’cdto hiivcCW ;)hjccti\es.or me
umkr thu constritintsof a gcncritlL’S trade
embargo.

[!nfo~unatcl}.othenxordof thupastscveritl
}xxirsnlilk~~ it difficui[ to piuucmuchcnntl-
dtmceincxportcontrols.ExpOrtmonitoringof
equipment.chemicals.and technologyby
14.cstcmnationshiusprovedlessthanwkquit[c.
itt kast in thecaseof theitllegcdLibyanCW
plantatRak. whichwiussuppliedinpartt)yiI
privatefirmfromWestGermany.anAustralia
(iroup Mcmhm.



Possiblewitj.s to s[rcnglhcnCW export
controlshaveIwcnconsidcrmi.one approach
wouldcxpmi [he AustraliaGroup’spurview
from informationexchangeto export licmw-
ing. A ncu intcmatinnidIicensirtgagency
wouldbeestablishedu“ithexpandedabilitiesto
colknc and anitlym [rwic infomlatinn.thus
prol.idinggreater likelihood that illcgitl or
queslioniiblctransactionswould he diwo\o-
ercd-and dctmmi. The cxpcrienccof the
NuclctirSuppliersGroup.agroupofdctwlnped
nationsthathmwestirhlishwicommoncondi-
tions iind rules for nuclearexports.should
provideAuatde insightintotheeffectiveness
of suchactionsdirectedat CW.

A secondtipproitchwouldexpandthelistof
keychcmicidsandrclatcdequipmenttheUnited
Statesirndnthersalreadycontroland would
establishthe authorityw imposesanctions
againstnationsandcompaniesfoundin viola-
tion. Any requirementto imposeautomaticor
mandato~-sanctions.however.wouldhavethe
seriousdisadvantageof limitingflexibilityin
dealingwith individualnations. As in other
areasofarmscontrolandproliferation.nations
wouldnotlikelylimittheirflexibilitytochoose
betweendiplomaticexhortationandpunitive
sanctionsin stemmingCW proliferation.

Australiahas suggestedthat the existing
chemicalexportcontrolof Westernnationsbe
expandedand incorporatedinto the multina-
tionalCWC. L%derthis plan.theorganization
implementingtheCWC wouldprovidemulti-
nationalsupervisionof anexportinformation
centeranddatabasesotha~membernations
couldtakeappropriateactionsto stemprolif-
matirm.Responsibilitiesincxportcontr(Jwould
addyetanotherdimensiontotheCW”C”verifi-
cationregime.

EitherwithintheCWC regimeorparallelto
it. exportcontrolfor the purposesof limiting
thespreadofCW wouldbcdifticult.Onlyif an
exportregimeis madetightenough@ if all
requisitesuppliernationsparticipatecouidthe
approachhaveutilityindenyingCW capabili-
tiestoCWC nonsignatorynations.The effW-
tivenessof thisapproachassumesthatnonsig-

natoricsdo not prwmtly have.nor w“il]dc-
vclup.iln indigcnnusL+CIlliCidiig~ll[produc-
tion ci.ipahility-urclitti~”clystrtiightl”{wwwd
mkwor forrcsmtrcc-richnations.Thus.it is
diftlcull [o prcdic.tthecffcctivcnessnf tinex-
port cnntrol systcmwithout knnw.inghnw
consistentlyit wnuk! he applied.how mitny
nnnsignatoriescouldwvc asditnklitw sup-
pliers.andhow mimynii[i(msunultldcvdop
indiyous CW cilpabiiitics.

A rdimd issuudcdswiththeprwsihilitythat
theCWC cnuldhelptoiwrcstnrevenrollhack
CW proliferation. If ir criticitl majnrityof
niiiinnsendorsethe CWC. would theyexeti
internationalpressurefciihcrtictivcorpassive)
onothersto signtheC’WCandadoptitsveri-
ficationregimerequirements?There are no
clearanswm here, For thechest analog,it
appearsthat internationalpressureover the
yearshiuscausedanumberofnationstosignthe
WT. oratleasttoacceptlimited-scopenuclear
safcguw-ds.But nationsreluctantto signthe
NPT may have doneso only for their own
n8gional.securityconcemsitndnotforthebroader
objectivesof theNPT. Furthermore,thereis
littleindicationthattheNPT hasbeena factor
in nucleararmsreductionsinvolvingdeclared
nuclear-armednations.*And.totheextentit is
known. ihc NPT hasnot influencednations
with unacknowledgednuclear weaponsor
capabilitiesto reversetheirpolicies.The ex-
tentto whichtheCWC will createan intern-
ationalnormativestandardthatpersuadesna-
tionsto join the non-CW fold remainsto be
seen.

VL CONCLUSION”

Returningto thecentralissueof theeffec-
tivenessof itCWC verificationregime.wecan
drawsometentativeconclusions.First.verifi-
cationof CWC-declaredlocationsandactivi-
tiesto detectanddeternoncomplianceis pos-
sible. Verificationcriteriaof timeliness.sig-
nificantquantities,andprobabilityofdetecting
anomaliescanbeaddressed;Inrttheavailabil-

●Article \“l of ttrcSIT obligates ~ignatones lo undertake measuresaimedatnuclear mm cwrtrol and tti.sarrnwmmt.
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i[y o!’ rcstwrc”cswill dctmmincthe h’vd of
ct”!”c~s[iitmms Ot-the rqimc. For a s}”stwn
ut:i:qxu-:thlcI{)[hc?{PT. imtimml priuclugof
S500”millitw (v nmrcis tw[ inconccivubk.The
C(mlplcxit:cs01”ttw inspected!itcilitics.to-
gcthurUilh [hcIitckl~fopma~imxdcxpcricm.c.
will make]1dil”ticuhm slittemonitoringcffcu-
[i~mwssin quimtiuitil”ctermshcfort Ihc rc-
gimu is implcmcnlrd. Thus.policydecision
makerswill h:itc Ii[tlc concrc[cinth-mtition
w“ilnwhich to mxluit[e the M&tivwwss o!’
wciuywritkwion hcf~weratitkation dehaks
iilk’ plikl!.

!kx(md.cffcc[it”cCl$’(_’veritiwtion itimedtit
cictccting~iolation mnside the klwcd rcidm
is muchlessccrtuin.Ilc ~d II(Wnatureof t~s
pruhlem docs not hmd itwlf to s)”slemiltic
monitoring. Htncc. quimtit:l~:wconclusions
regardingtheprobitbilityof detection-much
lessdclmrcncc+~f noncornplimcccwmottw
mdc. EtTel.[i\wwss forthiscomponcnlof [k’
C\#”C”will dependhc:t~.ilyon thefinal pro\”i-
sionsfor chitllcngc and d hoc insp”tions.
%thmnorc. thetechnicalaspectsof monitor-
ing [stand-offthxcction.ultrwscnsitit’eanidy-
sis.ando[hers)u-illk’ importitntinitddressing
vcritlctitionoutsidedecktriticms.If noncom-
pliimw scenariosassociatedwith undeclared
locationsarc ~’imvedas ii greaterthreat to
swwritylhanarethoseassociatedwitndeclared
sitestindtictivi[ics. thentheoveralleffcctivc-
nem of the regimewill be commensurate}
discredited.

As with any armscontrolagreement.the
viducof the CWC is rcliitcdm its ability to
codifyuninternationalnonnativestandard:in
thisctisc~herenouncementofbelligerentuseof
CW:andall preparationtowardthatend. Rec-
ognizingthattheCWC verificationregimewill
be”imp@ect. political leadersmust decide

whetherthetreaty wlv:mttigcsincst:ihlishing
imintcrnutionalnorm(Iiltw”cighthe umwtain-
Iics in vcritkti[iono This issuu must tw viwcd
in light (}f the smucgichl]p]rtitn~~ of trciit}”
viokuion.

Altht~ughMh ~“htmlicid~~iip~ns iind nu-
~“lt=~r~ciIpl)n\ hti\”c*htstn~.l~iilw.tcrit.ed tis
wctiponsof mms dcstructiom[he} wv not
ncccssuril)”of C!~Uillmugnitudc.L)(h*ssigni!l-
citnthrdout inaCWL”c(mtcstcw-rythesitnw
strwcgicconsw!ucnccsitshrcakoutof theNPT
or the lntcmwdi:ue-RimgeNuclear Forces
Treaty. for instance.! Ait the poli[icitlimd
societalconsequencesofCW attackasgreatas
thoseof nuclearattack.!The ef!ktivcncssof
treaty verificationIogicidlyshouldhe con-
comiumttothesigniticamxofnoncompliance.
If the intemationiduommunilydots notview
CW pruli!imttionimd its itmmditntsecurity
threatwith greatidtiml.it will be difficult to
convinw threesamepiutiesof theneedforan
c!!iclivt verificationregimefor the multi:la-
IiomdCWC.
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