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A Conceptual Framework for Verifying the
Multinatio~: 21 Chemical Weapons Convention*

Kenneth E. Apt

I. INTRODUCTION

The United States has forseveral vears sought
an clfective. global ban on the production.
possession, and use of chemical weapons (CW).
In 1984, then-Vice President Bush submiued
to the ongoing Conference on Disarmament in
Geneva a dralt comprehensive Chemical
Weapons Convention (CWC): since then. he
has supported the niultinational process for
CWC implementation. Given the high visibil-
itv of a CW treaty. policy makers lace some
major guestions. s such atreaty more valuable
to national security than a chemical deterrent
capability? How useful will the treaty be if key
nations or geographical regions are not cov-
ered? What constitutes an clfective CWC
verification regime. and can the objectives of
this regime be achieved? How would signato-
ries respond to noncompliance by other signa-
tories? The answers to such questions will be
important in determining the level of support.
both nationally and internationally, for the
mulinational CWC.

In addressing the issue of etlective verifica-
tion. it is important to consider how the CWC
objectives devolve into gencral requirements
for the verification regime. Translating these
requirements into specific monitoring and
inspection activities helps in understanding the
extent and limitations of effective CWC verili-
cation.

I1. MULTINATIONAL CWC
VERIFICATION OBJECTIVES AND
REQUIREMENTS

. The general objcctives of the multinational
CWC'! are to prohibit the production, acquisi-

tion. possession. and transfer of chemical
weapons. as well as any belligereat use of such
arms. The CWC prohibits states parties from
inducing any other nation to violate the terms
of the agreement and from making prepara-
tions for CW use themselves.  Parties could
legitimately engage in numerous CW-related
activities in industry. agriculture, research,
medicine. and law enforcement: and 1hey could
have a single. small-scale CW production fa-
cility for purely defensive purposes. However,
CW-armed states would destroy their CW
arsenals and production tacdilities over a 10-
vear period alter the CWC enters into lorce.

The United States and the Soviet Linion have
entered into bilateral agreements onCW reduc-
tions in advance ol the multinational treaty.
The bilateral reduction agreement signed in
June 1990 calls for destruction of all but 500
aggregate agent tons (metric) ol CW for each
nation by the end of the year 2002. The reserve
stocks for each nation will be reduced to 500
agent tons by the end of the eighth ycar after the
CWT( enters into force. But at that time,
complete CW disarmament by the United States
and the Soviet Union will depend on the results
of a conference of CWC states parties to deter-
mine the breadth of CWC coverage. Also
under the June agreement, both nations agreed
to cease all CW production (including produc-
uon within the US binary-munition modemi-
zation program) and to cooperate indeveloping
methods and technologies for CW destruction.
Inspection provisions, to be established later,
will concentrate on confirming the quantities
and types of CW stockpiled. monitoring the
destruction of CW stocks, ensuring that pro-
duction is not resumed. and confirming that
CW are not being held at former CW storage
facilities.

*Presenled a1 the Henry L. Stimson Center. Washingion, D.C.. Aprif 5. 1990.
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The CWC uplike previous agreements to
reduce o chemie chemeal and biological
weitpens, pros sdes for complianee monitoring
through an extensne muttmaiional verifica-
tion regime ot accounting and mspection. In
prmcaple. the ventication regime will provide
asstnnee to member states thin other member
stiies are adhering tohe wenets of the agree-
ment.

£orective vearfivanon ot the CWC 1w e hey
phrase over which various poliey and security
views often differ. Because the measures of
ctieciiveness in CWC vernfication have not
oeen speaitied. bowever. veritication eftec-
tiveness reniins highly subjective and open to
larger polemics. At the very least. the cffec.
tiveness of a verificaton system must he
measured by how well it dererts violations or
other noncompliant actions. Further. a verifi-
cation regime that can Jetect noncompliant
actions presumably car, simultancously derer
signatories trom violation.

Effective treaty verification must be distin-
guished from effective momitoring.  Verifica-
tion encompasses a wider range of activities
than docs monitoring.  Monitoring is simply
the technical basis tor verification. whereas
treaty verification involves establishing spe-
cific treaty requirements derived from the ob-
jectives of the agreeinent. monitoring or other-
wise confirming those requirements. analyva-
ing information obtained through monitoring
and inspection. and. finally. assessing compli-
ance. Responding ta possible noncompliance
i vet another dimension but is subsequent to,
not part of. verification.  Ultimately. treaty
verification is a political process. whereas
monitoring is i1 technical exercise.

The auestion of etfectiveness in verification
can be approached by breaking down treaty
objectives into component requirements and
‘hen assessing cach requirement individually
and ¢ollectively.  The verification require-
ments of the CWC fall into one of two general
categories: (1) requirements associated with
treaty-related activities and locations declared
by member nations and (2) requirements re-
lated to possible surreptitious activities and
capabilitiay of member nations outside their
svstem of declarations,

Treaty verification requirements related to
declared activities include

e confiming legitimate. treaty -allowed ac-
tivities. such as industrial production:

e confiming destruction of declared CW
vockpiles and production facilities: and

e detecting clandestine. proseribed activities
wirlun the declared sy stiems of treaty signa-
tories. ¢.g.. production o CW agent at a
declared industrial facility and diversion
or substitsns n oof declired CW stockpile
items.

Regirding veritication outaide the sysiem of
declarations, sever.ai mzaty requirements emerge:

e addressing prssirle clunde-aine CW stocks
and produciion capabiity not originally
declared by signatories:

e lctecting clandestine. proscrib-d activi-
ties o facilizies or sites that are not de-
clared. :nd hun. e not - chject e routine
inspection; and

e investigating and evaluating alley .aonsm
belligerent use of CW.

By as:essing the ability of the multinational
CWCo Jetcct noncompliunce actions for these
verilication requirements (1 fofo, One can gain
a measure ol overall verificacon elfectiveness
of the treaty.

Ol additional concern to national security.
although not specifically to treaty verification.
is the problem of possibl: CW production and
use by nensignatories. 1f certain nations do not
sign the CWC orif'the treaty does notenterinto
force because of an insuflicient number of
signatorics. security concerns that might have
been assuaged. in part. by the CWC verifica-
tion regime will have to be addressed through
intelligence measures and perhaps through
defense preparcdness.

II1. CRAFTING A TECHNICAL
VERIFICATION REGIME FOR THE
CWC

The effectiveness of a treaty verification
regime rests on the judicious allocation of
monitoring and inspection resources. In gen-



eral. verificaiion effectiveness is related to the
level of resources applied to the problemn:
nowever. otherfactors, suchasinspectioniiceess,
are equally important.  In crafting a CWC
veritication regime. the treaty venfication
requircments are translated into specific in-
spection and monitoring activities that address
those requirements. Onee the verification regime
is operating, its overall performance inmeeting
the requirements is assessed. The results are
used to implement modifications, thereby
improving the performance of the regime.
Although the design of an effective CWC
verification regime involves these very simple
principles. translating principle into practice
may prove ditficult.

Closely related to verification requirements
for a treaty is the issue of material breach.
normally delined as a signilicant violation of a
provision that is essential in accomplishing the
purpose ol the treaty. ldentifving a material
breach of the CWC, particularly one involving
the intentions of a nation. could be guite sub-
jective. Ceriain actions. such as the belligerent
use of a proscribed CW agent, undoubtedly
constitute a material breach by violating a
central purpose ol the treaty. But as demon-
strated in the Gulf war between Iran and Irag.
as well as conflicts in Angola. Afghanistan.
Laos. and Cambodia. conclusive evidence ot
belligerent use is not casily obtained. For other
treaty objectives, such as the requirement that
signatories not induce another nation to violate
the terms of the treaty. the determination of a
material breach might be far more ambiguous.

For the CWC objective outlawing posses-
sion. production. or diversion of treaty-limited
material. the magnitude of the discrepancy (for
example. the guantity ol material and/or its
CW utility) combined with the intentions of the
suspect party would be important in determin-
ing whether a discrepancy constitutes a mate-

~Militarily migmificant umounts of CW ntighy vary greathy

rial breach. Notall noncomplian? 2ctiors, even
those appropriately confirmed. would neces-
sarily be coasidered matenal breaches of the
treaty.  Although possession or production of
even one Kilogram ot a proscribed agent (out-
side the legitimate. declared activities of a
member nation) might represent a technical
violation. ancemalies ot this magnitude could
result from mizterial accouming errors. Insuch
cases. a finding ol material breach would have
to be based primarily on the perceived inten-
tions of the noncompliant party rather than on
the military or sccurity signilicance ol the
material in question. However. other discrep-
ancies. in which the quantities of proscribed
material are large, ¢.g.. hundreds to thousands
of tons. would be much harder to justify on the
basis of technical or accounting errors and
might be considered prima fucie evidence of
material breach.

For the foregoing reasons, guantiry of treaty-
limited material will be one of several impor-
tant criteria used in designing an effective
CWC verification regime and in assessing
compliance. Amounts of material considered
significant lrom a security standpoint will have
to be established. Verification detection goals
lor observing violations involving these sig-
nificant amounts will ther have to be set.
These detection goals might be dillerent Irom
significant amounts, which are related to mili-
tary or tactical significance.* and they might
vary foragents of different physiological effec-
tiveness or for materials of widely differing
convertibility to agent. They are simply those
quantitics of treaty-limited chemicals the di-
version or production of which niust be de-
tected by the regime. Compliance monitoring
and inspection activities would be designed
around the detection goals.

IFor the verification requirements associated
with production or possession ol proscribed

depending on 1he perceptions and intentions of 1the user.

In a conmventional Eist-West contlicl insolving the Soviel Union, the United States. and their alfies. CW would be
used tif ap ally as tactical weapons, potentially advaniageous in impeding maneuverability ., disrupling command and
ennirol. degrading soldier performance. and denying access 10 areas such an airfietds. The guaniities needed for
such deployment are well codilied in military Teld manuals. Third World nations, however. lend 10 view CW as
weapons of mass destruchon usable for sirulegic anlack against the civilian populations of adversaries.  The
yuanhities needed for this horrific usage are not easily suantificd



material. the guantitics specified in the detec-
tion goals could not. realistically. be in the
Kilogram range because of the general inability
to rehiably detect small. surreptitious guantities
ot material. In fact. the derecrion of a hidden
CW agent is a far greater technical challenge
than is the identitication of such material.
Therefore. realistic detection goals would spec-
ify larger amounts of treaty -limited materials
for purposes ot compliance monitoring. If the
monitoring svstem identified an anomaly in
guantity comparable te: the amount specified in
the detection goal. policy makers would have a
strong iechnical basis needed to conclude that
a violation had occurred.  Furthermore. be-
cause the quantity specified by the detection
goal would have a certain probability of being
detected. a demonstrated capability for such
detection would give some guantitative meas-
ure of monitoring cifectiveness.

At present. militarily significant am..unts
and subsequent gquantities lor detection goals
of the CWC monitoring system are difficult to
estimate. Amounts between 2% and 20% of
current U'S CW stocks might be militarily
signilicant. These arounts have been targeted
by the Bush administration in bilateral US-
Soviet CW reduction agreements. and they are
apparently considered to be significant in a
security context. Widely published. vet unol-
ficial. estimates place the US CW stockpile at
25.000 agent tons (metric); therefore. 2% would
be SO0 tons. By comparison. approximately
500 tons ol Sarin nerve agent would be needed
to obtain a casualty rate of S0% over an area
about twice the size of the District of Colum-
bia. Also. 50 tons is approximately equal to
Iraq’s estimated- annual CW agent production
capacity.

Establishing detection goals for CW is more
difficult than establishing such goals for nu-
clear materials. In the case of nuclear materi-
als. the quantity of fissile material needed to
attain a critical mass guides the definition of a
significant quantity. The detection goal of 8 kg

of plutonium oxide. stipulated™ by Interna-
tional Atomic Energy Agency (IAEA) safe-
guards underthe Nuclear Nonproliferation Treaty
(NPTL. for instance. represents the quantity
needed for a weapon of mass destruction.

For chemical agents. there is no threshold
amount above which a major threat is consti-
tuted. The military and secarity significance of
CW is more or less proportional to the totad
quantity amassed. And other lactors, such as
delivery svstems, support inlrastructure. and
protect:ve systems, come into play. Neverthe-
less. the CWC verification regime will need
clearly defined detection goals, and these will
no doubt be related to judgments of amounts
considered to be militarily significant.

An effective CWC verification regime must
also define other criteria. The rime needed to
detect the diversion or production ol a goal
quantity of agent is important. If the time
required tor clandestine production or diver-
sion of CW is short (1s might be the case for a
large-capacity. Schedule 2 facility* or a de-
clared CW stockpile). the time criterion for
detection likewise should be short. Additional
lactors would influence the criterion of detec-
tion time. The time nceded to weaponize an
agent, an activity that might. for example.
rear:ire blending with stabilizing or thickening
chemicais to increase battlefield effectiveness.
would be a consideration. Of course, the
availability of delivery vehicles (munitions,
launchers. missiles. and so forth) is an impor-
tant consideration.

Another important verification criterion is
the probabilu x of detection. A specified detec-
tion probability would provide signatory na-
tions with some quantitative measure of the
effectiveness of the monitoring system and
hence its value to their national security. The
likelihood of detecting significant CWC viola-
tions at an inspected site or facility under the
monitoring system must be established. This
criterion will depend on the established detec-
tion goal quantities and detection times.,-the

“Chenmicals covered by the CWC are sorted inlo three groups: Schedute | inctudes known CW agenis: Schedule
2 conver- precursors of agenis, as well as super-loxic lethal chenicats nol lisied in Schedute §: and Schedule 3 lists
large-volume industrial chemicals with CW polential. The rolling 1exi1 of the CWC contains some uncertainly as
fe e piciusen el certan: ke precursors nncluding ey binary componenist in Schedule 1.



tvpes of facilities being inspected. and the
inspection and monitoring resources available
1o do the job. The CWC verilication system
might have as ity objective a 90% probability.
as with IJAEA safcguards. of detecting a viola-
tion involving a detection goal quantity. Be-
cause the probzhality of detection is highly
dependent on available resource:. the level of
confidence. as a precise percentage. is dilticult
to determine in advance. Recall that over the
lastdecade the IAEA has revised dewnward its
probability tfor detecting fissile material goal
quantities Irom 95% to 9% pereent. evenas it
has increased its inspection resources.

The intelligent application of inspection ef-
forts requires a description of the verification
context. Knowledge ol plant physical layout.
processes and equipment. and material inven-
tories and flows would be necessary in devis-
ing an inspection and monitoring network
capable of detecting diversion or production.
Inspection activities would be directed at key
measurement or surveillance points. such as
process lines. storage containers. entry and exit
points, and records.

Credible CWC noncompliance scenarios must
be defined. In the gencral treaty context. these
include

e clandestine material production or diver-
sion at declared industrial facilities:

e diversion and/or substitution of CW Irom
declared stockpiles:

e production orstorage of CW or other treaty-
limited material at surreptitious. undeclared
sites; and

e belligerent use of CW.

Only the first two scenarios apply to declared
sites and activities under the CWC.

These general scenarios must be translated
into individual noncompliance actions that would
be specifically addressed by the inspection
regime. For example. diversion of material at
an industrial facility might be accompanied by
lalsification of inventory and process records.
Process lines might be reconfigured to move
material without detection. Idle reaction ves-
sels might be put to use for proscribed synthe-
sis. Dummy munitions might be substituted
for declared stockpile items at storage facili-

ties.  The inspection effort would have to
address such actions in a coherent way.

The reli.ive importance. or weight. ol these
noncompliance seenarios and their component
actions will dictate the best use ot the undoubt.
edly Iimited inspection resources (inspectors,
analyses. monitoring equipment. cte.). Further
analysis will be reguired to determine. for
instance. whetherclandestine production within
the declared chemical industry. diversion ol
CW from a declared stockpile. or establish-
ment of a surreptitious production plant poses
the greatest threat.  In any case. the level ol
inspection effort must be allociated commensu-
rate with the perceived importance of the threat.

To address these scenarios. the draft CWC
envisions a verification system of inspections.
measurements. and audits at the declared fi-
cilities of member nations.  Routine. on-site
inspection would include continuous or inter-
mittent presence by inspectors. sample collec-
tion and analvsis. instrumental monitoring.
and records and reports auditing.  Routine
inspeetion would be augmented by any time.
anywhere “challenge™ inspections. currently
understood to have no right of refusal. Finally.
ad hoe reviews might be used to monitor a large
number of facilities and sites without conduct-
ing cumbersome routine inspections or politi-
cally costly challenge inspections.

The inherent intrusiveness of the foregoing
measurcs into operations and transactions of
the inspected facility is not likely to be readily
accepted by the chemical industry because of
the risk of disclosure of proprictary informa-
tion. Although the chemical industry has been
an active participant in establishing the CWC,
the acceptance o! technical verilication activi-
ties by industry, as well as by the international
community. will be a limiting lactor in the
overall effectiveness of the verification re-
gime.

Two conceptual extremes lor monitoring the
declared activities of CWC member states.
which presumably wili cover nearly all of the
vast operations of the world chemical industry.
exemplify the complexity of effective verifica-
tion.

Atone extreme is a comprehensive materials
accountancy approach that wonkl be used to



establish a global mass balance of all treaty-
limited chemicals. Detailed reporting of trans-
actions involving these materials. combined
with on-site inspection. would confirm their
production. storage. transfer. and end use. The
veritication criteria ot 1imely detectinng of sjg-
nificant guantities of material with a given
probhability would guide the imspectionelfort in
confirming this mass balance.  The same ac-
countaney approach also would be applied to
the destruction of declared CW.

Because this approach is extremely resource
mtensive. it may be tho expensive for the
mternational community to adopt. {2 ould
require extensive field -md laboratory equip-
ment and a large inspectorate comprising
hinxdreds of inspectors and substantial admin-
istranive and logistical support. The intrusive-
ness of such an approach might lead to disclo-
sure of sensitive commercial information, or
perhaps even compromise of national security
information. In addition. such a regime would
regaire several vears to fully implement.

By comparison. the material accountancy
approach as applied by the 1AEA to special
nuclear matenals (SNM) is most strained in
bulk reprocessing facilities.  L'nlike facilities
where SNM s stored or handled as discrete
items. reprocessing facilities have greater dil-
ficalty i closing amass balance because of the
chemical processing of the safeguarded mate-
rial. Underthe CWC, chemical facilities would
be even more difficult to bring under a tight
mass balance regime because of the greater
variability in production parameters.

Atthe otherextreme. CWC monitoring would
involve the tightly focused objective of discov-
cring a “smoking gun“—direct evidence ol a
specific violation related to the produciion.
diversion. or possession of treaty-limited ma-
terial. In this approach. a limited number of
inspections would be conducted for the express
purpose of taking measurements and collecting
samples that would show evidence of produc-
tion or possession of proscribed CW-related
material. The inspections could be designed to
be blind to legitimate material quantities and
flows of the inspected lacility so as to reduce
the likelihood of compromise of proprictary
information. Inspections would. of necessity,

ce unannounced (within general provisions)
and would employ statistical sampling meth-
ads. The verification criteria of timeliness.,
significant quantity. and probability might still
be addressed. but only to a limited extent. The
approach would covernotonly declared Sched-
ule 2 and 3 facilities. but alleged use seenarios
aswell. Ifchallenge orad Ao inspections were
permitted. this gpproach could address treaty
verification requirements for activities outside
declarations. Violations inv olving clandestine
stockpiles or production facilities might thus
he detected.

This approach to CWC verification also has
serious drawbacks.  First. verification effec-
tiveness would be predicated on analvtical
sensitivity in detecting trace quantities of
material. Because findings of anomalies and
noncompliance would ke based on highly tech-
nical analytical instrumentation. guestions of
compliance would be taken out of the policy
realm and placed de fucto in the hands of the
technologist.  The analvtical technigues em-
ploved would have to be extremely sensitive
and have very low false-alarm rates. The
forensic quality of state-of-the-art analytical
chemical techniques would remain a serious
concern. There would be hittle technical basis
forguiding collectionforays: il inspectors fooked
in the wrong place. obviously they would not
find evidence of violation. Consequently. the
approach could be extremely fragmented,
possibly leaving large segments of the system
unmonitored.

Preliminary results from the CWC National
Trial Inspection for Finland® (conducted in
support of the Conference on Disarmament)
suggest that this approach may provide evi-
dence of prohibited operations even several
months after an actual violation. However,
much work must be done before the analyti-
cally soundness of this technigue can be guar-
anteed for the full suite of chemicals and facil-
ity types covered under the CWC.

Neither of these extreme approaches toCWC
verilication is corpletely acceptable on its
own. Elements of both may be needed to
ensure some credible level of violation detec-
tion associated with declared activities and
with undeclared sites. The mass halance ap-



proach may be better suited for monitoring
declared CW inventories and their destruction.
as well as Schedule | and 3 facilities. But
because Schedule 3 lacilities would be verified
only by audits of reports and records. their

material balances would not be independently.

confired through on-site inspection.  The
smoking-gun approach might be more appro-
priate inmonitoring Schedule 2 lacilities. where
possession or production ol agents would be
strictly prohibited and any evidence thercof
would point to violation.

Effectiveness in CWC verification is a multi-
variable function depending on the verification
criteria of detection goal quantities, times, and
probabilities: verification contexts: noncom-
pliance scenarios: and. most important. inspec-
tion and monitoring resources available to do
the job. Although the design of a technical
CWC verification regiine may be relatively
straighiforward. real-world considerations will
make implementation difficult.

IV. DIFFERENCES BETWEEN THE
CWC AND THE NPT

The NPT and the associated nuclear safe-
guards verification regime are often posed as
models for the proposed CWC and its verifica-
tion. Cenain similarities and differences are
worthexploring. Considering only monitoring
of the legitimate. declared operations of the
chemical industry, the CWC has inter alia the
same general objectives as the NPT: namely. to
confirm declarations of production, storage,
transport. and disposition of treaty-limited
material. This is. in effect. the material ac-
countancy approach to verification. But nu-
merous factors call into question the compara-
bility of CWC verification with NPT safe-
guards in even this limited analog. The sheer
complexity and magnitude of the chemical
industry as compared to the nuclear power
industry indicate that verification efforts for
the two treaties are likely to be quite different.

A fundamental distinction is that chemical
agents and their key precursors are far more
mutable than is SNM. the fissile material under
safeguards. Unlike SNM. chemicals are casily

transformed from sne compound to another: a
particular compound can be a precursor to a
legitimate industrial chemical or. alternatively,
to'a proseribed CW agent. Nuclear materials
can be transtormed to a limited extent. whereas
chemical compounds have myriad avenues for
chemical reaction, which changes their physi-
cal properties. Additionally. industrial chemi-
cal processing is much less exact than s nu-
clear processing: and material accountancy
requirements would be far more complicated
for treaty-limited chemicals than for treaty-
limited nuclear materizs.

Not only are chemicals readily changed from
one compound to another. their quantities in
world trade dwart total guantities ol SNM.
Considering only Schedule 3compounds tlarge-
volume. industrial dual-use chemicals). mil-
lions of tons are produced and consumed annu-
ally. Hundreds of thousands of tons ol Sched-
ule 2 precursor chemicals potentially could be
controlled. Monitoring and controlling world
quantities of SNM. although diflicult. are rela-
tively casy compared to tracking the far larger
and more dynamic world chemicat trade.

As with the quantities of potentially con-
trolled material. the number of worldwide
chemical facilities 1s far greater than the num-
ber of nuclear facilities. Although there is no
final agreement on exactly which facilities
would be covered under a multinational treaty,
those facilities capable of producing treaty-
limited or otherwise controlled chemicals far
outnumber their SNM counterparts. The US
Arms Control and Disarmament Agency esti-
mates that there are about 10.(NX) relevant
civilian chemical plants worldwide (the aggre-
gate of Schedule 1. 2, and 3 facilities). and
some 3(KX) within the United States alone. The
Chemical Manufacturers Association estimates
that there are only a few hundred facilities that
produce or use Schedule 2 chemicals. which
presumably would be more heavily monitored.

Interestingly. the Soviet Union reports the
aggregate of its Schedule 1, 2, and 3 facilities
“excer.ds 1007 of these. approximately 30)
facilities produce. process. or consume Sched-
ule 2 chemicals. These figures may not be
comparable with numbers of Western facilities
because of the Sovie! preference for consolida-



tion ot related industries. ditferences in the
Sovicet cconomy. or completeness of their
declaration.

By comparison. out ot a total of about 900
sites or locations that are subiect to sateguards.
the TAEA routinely inspects some S0 Jacili-
ties annually.  Onlyv about 45 ot these facili-
the major bulk nuclear facilities—require
rigorous on-site monitoring. The IAEA safe-
guards budget is approximately S50 million
per vear: therefore. given the greater number off
CW sites involved. acomparable CWC inspec-
tion etfort for Schedule 2 and 3 facilities alone
could cost more than ten times this anount.

A further complication in comparing CWC
verification with NPT verification is the dis-
parity between detecting SNM and detecting
Kev chemicals.  The intrinsic radiations ol
nuclear materials provide a basis for remote
detectionand identification. but chemicals have
no such signatures.  Nuclear-radiation detec-
tinn instrumentation is more mature than field
detection systems forchemicals. Thus, “stand-
oft™ chemical monitors for a smoking-gun
approach to CW veraication are not in hand.
and sample collection technigues would have
to be relied upon.

Another distinction is the dual-use nature of
chemical production facilities as opposed to
the dedicated. single-use nature of their nuclear
counterparts.  Virtually every nation that cur-
rently possesses a significant chemical indus-
try has ade facto CW agent production capabil -
itv. Chemical facilities can switch from legiti-
mate production to CW agent production and
back again. although with some effort. Such
facilities are Tar less specialized than NPT
facilities such as reactors, reprocessing plants.,
and fuel fubrication plants.

Because of these major differences between
nuclearmaterials saleguards and chemical arms
control. one must remain circumspect about
the effectiveness of CWC compliance moni-
wring.  Although the technical community
stands ready to provide monitoring systems
and hardware. an enormous challenge to de-
velop and adapt technologies to CW verifica-
tion remains. The costs associated with these
technologies and methodologies could be much
greater than the costs of other arms control

tes

veritication regimes. Nevertheless, to provide
policy makers withoprions in this ditficubt area
of armscontrol. the techmical community should
explore all avenues that could lead to a higher
confidence in CWC verification., '

V. CONTROLLING (W
PROLIFERATION OUTSIDE THE
CWC

In s evaluation of the effectiveness of a
multmational CWC. the breadth of the verifi-
cation regime is as important as its depth: all
CW -capable naiions should be parties.  The
existence of individual holdouts or of entire
geographic regions of nonsignatory nations
could render useless even the tigitest CWC
verification regime. The elfectiveness ol the
CWC in detecting violations, and thus deter-
ring such. could be more or less irrelevant if
only “{riendly” nations with no interests in
obtaining CW sign.

The problem ol nonsignatory nations might
be addressed by export controls. A number ol
Western nations have already established ex-
port controls aimed at CW proliferation in the
Third World, specifically the PersianGulf region.
Since 1984, the so-called Australia Group.
comprising about twenty industrialized West-
ern nations. has agreed to monitor the export of
some S0 key precursor chemicals that could be
used inthe production of CW agents. Inaccord
with Australia Group objectives, the United
States exercises foreign-policy export control
intended to deny trade of chemical agents and
related equipment to nations that are believed
to support terrorism. are in sensitive regions.
are believed to have CW objectives. or are
urder the constraints of a general US trade
embargo.

Unfortunately. the record of the past several
vears makes it difficult to place much confi-
dence in export controls. Export monitoring of
cequipment. chemicals. and technology by
Western nations has proved less than adequate.
at least in the case of the alleged Libyan CW
plant at Rabta. which was supplied in part by a
private firm from Wi:st Germany. an Australia
Group Member.
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Possible ways to strengthen CW export
controls have been considered. One approach
would expand the Australia Group's purview
from information exchange to export licens-
ing. A new international licensing agency
would be established with expanded abilities to
collate and analyvze trade information. thus
providing greater likelihood that illegal or
questionable transactions would he discov-
ered—and deterred.  The experience of the
Nuclear Suppliers Group. a group of developed
nations that have established common condi-
tions and rules for nuclear exports. should
provide valuable insight into the effectiveness
of such actions directed at CW.

A sccond approach would expand the list of
key chemicals and related equipment the United
States and others already control and would
establish the authority to impose sanctions
against nations and companies found in viola-
tion. Any requirement to impose automatic or
mandatory sanctions, however. would have the
serious disadvantage of limiting flexibility in
dealing with individual nations. As in other
areas of arms control and proliferation. nations
would not likely limit their flexibility to choose
between diplomatic exhortation and punitive
sanctions in stemming CW proliferation.

Australia has suggested that the existing
chemical export control of Western nations be
expanded and incorporated into the multina-
tional CWC. Under this plan, the organization
implementing the CWC would provide multi-
national supervision of an export information
center and data base so that member nations
could take appropriate actions to stem prolif-
cration. Responsibilities inexport conti«i) would
add yet another dimension to the CWC verifi-
cation regime.

Either within the CWC regime or parallel to
it, export control for the purposes of limiting
the spread of CW would be difficult. Only if an
export regime is made tight enough and if all
_ requisite supplier nations participate could the
approach have utility in denying CW capabili-
ties to CWC nonsignatory nations. The effec-
tiveness of this approach assumes that nonsig-

natories do not presently have. nor will de-
velop, an indigenous chemical agent produe-
tion capability—a relatively straightforward
endeavor for resource-rich nations. Thus. it is
difficult to predict the effectiveness of an ex-
port control system without knowing how
consistently it would be applied. how many
nonsignatories could serve as clandestine sup-
pliers. and how many nations could develop
indizenous CW capabilities.

A related issue deals with the possibility that
the CWC could help to arrest or even roll back
CW prolileration.  If a critical majority of
nations endorse the CWC. would they exert
international pressure (cither active or passive)
on others to sign the CWC and adopt its veri-
fication regime requirements? There are no
clear answers here. For the closest analog, it
appears that international pressure over the
years has caused a number of nations to sign the
NPT.or at least to accept limited-scope nuclear
safeguards. But nations reluctant to sign the
NPT may have done so only for their own
regional security concernsand not for the broader
objectives of the NPT. Furthermore, there is
little indication that the NPT has been a factor
in nuclear arms reductions involving declarcd
nuclear-armed nations.* And.totheextentitis
known, the NPT has not influenced nations
with unacknowledged nuclear weapons or
capabilities to reverse their policies. The ex-
tent to which the CWC will create an interna-
tional normative standard that persuades na-
tions to join the non-CW fold remains to be
seen.

VL. CONCLUSION

Returning to the central issue of the effec-
tiveness of 1 CWC verification regime. we can
draw some tentative conclusions. First, verifi-
cation of CWC-declared locations and activi-
ties to detect and deter noncompliance is pos-
sible. Verification criteria of timeliness. sig-
nificant quantities, and probability of detecting
anomalies can be addressed; b the availabil-

*Article Vi of the NPT obligales signalories 10 undertake measures aimed al nuclear arms conirol and disarmamenl.
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ity of resources will determine the level ol
ctfectiveness of the regime.  For a system
caaiparble to the NPT, an annual price tag of
S50 million or more is notinconceivable. The
coniplexities of the inspected facilities, to-
gether with the lack ef operational experience,
will make it difficult to state monitoring etlec-
tiveness in quantitative terins before the re-
gime is implemented. Thus, policy decision
makers will have little concrete information
with which to evaluate the effectiveness ol
ircaty verification before ratification debates
wke place.

Sccond. effective CWC verilication aimed at
detecting violation outside the declared realm
is much less certain. The ad Ao nature of the
problem does not lend itself to systemaic
monitoring. Hence. quantita*:ve conclusions
regarding the probability of detection—much
less deterrence —of noncompliance cannot be
made. Effectiveness for this component of the
CWC will depend heavily on the final provi-
sions for challenge and ad hoe inspections,
rurthermore. the technical aspects of monitor-
ing (stand-off detection, ultrasensitive analy-
sis. and others) will be important in addressing
verification outside declarations. If noncom-
pliance scenarios associated with undeclared
locations are viewed as a greater threat to
security than are those associated witn declared
sites and activities, then the overall eflective-
ness of the regime will be commensurately
discredited.

As with any arms control agrecment. the
value of the CWC is related to its ability to
codify an international normative standard: in
this case the renouncement of belligerent use of

"CW and all preparation toward that end. Rec-
ognizing thatthe CWC verification regime will
be imperfect. political leaders must decide

whether the treaty s advantages in establishing
an intemational norm otweigh the uncertain-
ties in verification. This issue must be viewed
in light of the strategic importince ol treaty
violation.

Although both chemical weapons and nu-
clear weapons have been chinacterized as
weapons of mass destruction. they are not
necessarily of equal magnitude. Does signifi-
cant breakout in a CWC context carry the same
strategic conseauences as breakout of the NPT
or the Intermediate-Range Nuclear Forces
Treaty, for instance?  Ase the political and
sacietal consequences of CW attack as great as
those of nuclear attack”? The effectiveness ol
treaty verification logically should be con-
comitant to the significance of noncompliance.
If the international community does not view
CW prolileration ard its attendant security
threat with great alarm, it will be difficult to
convinee those same parties of the need for an
etfective verification regime for the multina-
tional CWC.
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