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is now being taken seriously by the nuclearcampaign known as Abolition 2000 is pressing for mul-
weapon states, at least rhetorically. At the 199%ilateral negotiations on an NWC to begin by the turn of
Review and Extension Conference of the Parties to thte century.

Treaty on the Non-Proliferation of Nuclear Weapons  g;e the bilateral U.S.-Russian nuclear arms reduc-

(N PIT) in New York, the five tion process has stalled, it
nuclear weapon states reat is useful to consider inno-

firmed their earlier commit- : )
. ) VIEWPOINT: vative multilateral ap-
ment in Article VI of the . proaches to nuclear

NPT to the “determined pur- :
suit... of systematic and VERIFYING A ngarr:gzrgﬁgi.ioﬁltf;?ugz

progressive efforts to reducs MULT'LATERAL BAN ON NWC probably lies sev-

nuclear weapons globally, eral years in the future,

with the ultimate goal of NUCLEAR WEAPONS: now is an opportune time

eliminating those weap- to bedqi L

., : . gin thinking about
ons.... ' 'T‘ an interview LESSONS FROM THE CWC how such a regime would
published in August 1997, be structured and imple-
U.S. Defense Secretary Wil- by Jonathan B. Tucker mented. A major chal-
liam Cohen said with re- lenge is to develop

spect. to Puclear arms . measures to verify the
re‘?'“Ct'Of_‘S- | feel that We are on Fhe right track, that th_?]onproduction of nuclear weapons and materials and the
Jomt_Ch|efs are c_:ommltted to going lower, that there I%omplete elimination of existing nuclear stocks. To date,
a natlonal_ commitment to ggt lower and Iov_ver levels—,erification regimes for nuclear arms control treaties have
to the point where we donf[ have theF’nS!mllarIy, focused on delivery systems such as ballistic missiles
P eputy National Security AdwsorJames Stemberg stategq bombers, which can be counted with national tech-
in June 1997 t_hat the United States was committed ti‘ﬁcal means such as reconnaissance satellites. The NWC,
total nuclear disarmament by the end of the next C€T contrast, would require a system of controls on nuclear

3 : o . .
tury. materials and warheads, necessitating far more intrusive
Non-nuclear weapon states and non-governmentakrification measures.

organizations, however, are pressing for a faster pace. N, crafting the model treaty, the drafters looked for
July 1996, the International Court of Justice in The Hagu uidance to the 1993 Chemical Weapons Convention
concluded unanimously that “There exists an obligatio CWC), which entered into force in April 1997 and is

[under mtern_atlonal Ia\_/v] j[o pursue in good faith an_d brin urrently the only multilateralisarmamentreaty that
to a conclusion negotiations leading to nuclear disarma-

ment in all its aspects under strict and effective interna- _ _
tional control.* In December 1996, 61 retired generalsP!- Jonathan B. Tucker directs the Chemical and

and admirals from 17 countries—including 19 from theBiological Weapons Nonproliferation Project at the
United States—issued a statement calling for the evef:enter for Nonproliferation Studies, Monterey Institute
tual abolition of nuclear weapohdn January 1997, the of International Studies. Prior to this appointment, he
Canberra Commission on the Elimination of Nucleatorked on chemical and biological weapons issues at
Weapons issued a report proposing a multi-step programe Congressional Office qf Technology Assessment, the
for total nuclear disarmamehtAnd in April 1997, an U-S. Arms Control and Disarmament Agency, and on
international consortium of lawyers, scientists, and disthe staff of the Presidential Advisory Committee on Gulf
armament experts coordinated by the Lawyer's ComVar Veterans' llinesses. In 1993-95, he served on the
mittee on Nuclear Policy published a model Nucleat-S- delegation to the Preparatory Commission for the
Weapons Convention (NWC) that would require nudeaprganlzatlon for thg Prohibition of Chfemlcgl Weapons
weapon states to destroy their arsenals in a series of d8-The Hague, and in 1995 he was a biological weapons
ordinated phases and would prohibit any future devel'SPector in Irag with the United Nations Special
opment, testing, production, stockpiling, transfer, use-0mmission.

The once utopian idea of total nuclear disarmamerdr threatened use of nuclear weapbis grass-roots
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has extensive provisions for monitoring and verificationdisarmament. Unlike chemical weapons, small quanti-
The CWC requires parties to eliminate their existingies of nuclear weapons and fissile materials are militar-
stockpiles of chemical weapons within 10 years—withly significant. Nuclear weapons are so destructive that
a possible five-year extension in exceptional cases—arahly a few bombs could confer major military and po-
to renounce the development, production, stockpilingdjtical advantages over non-possessors. Moreover, since
transfer, or use of chemical agents for offensive militarghe knowledge of how to design and manufacture nuclear
purposes. While some CWC verification provisionsweapons will remain after their elimination, a former
would be relevant to a nuclear weapons ban, the valuriclear weapon state that had dismantled its nuclear ar-
of other measures would be limited by the technical difsenal could reconstitute it fairly rapidly from civilian
ferences between chemical and nuclear weapons and tingclear materials. The time required for such a “break-
divergent perceptions of their military and political roles.out” scenario would depend on several factors, such as
whether the country in question had engaged in nuclear
SIMILARITIES AND DIFFERENCES testing or retained a secret cache of fissile materials, but

The CWC and the model NWC share some basic cha{;[-cou'd be as little as a few weeks.

acteristics. Both seek to eliminate existing weapons Indeed, Steve Fetter has observed that “no conceiv-
stockpiles, materials, and production facilities and to preable verification regime could provide absolute assur-
vent their acquisition in the future. In both cases, th@ance that former nuclear-weapon states had not hidden a
vast majority of existing chemical and nuclear weapolozen or even a hundred ‘bombs in the basement’ (or
stocks are concentrated in the United States and the R@gough [fissile materials] to build such a stockpile), no
sian Federation, the chief inheritor of the Soviet arsenaatter how cooperative and transparent the parties had
Finally, both treaties must contend with the fact that thegreed to be'® Because of these inherent uncertainties,
capability to produce chemical or nuclear weapons iEetter concludes that total nuclear disarmament will be-
hard to isolate from the beneficial applications of syncome possible only when nations are sufficiently trust-
thetic chemistry and nuclear energy. While banningng in each others’ intentions that the risk of cheating no
chemical weapons, the CWC does not infringe on thionger seems particularly threatening. A report by the
right of states to employ chemicals for peaceful purpose$).S. National Academy of Sciences’ Committee on In-
Similarly, given the important role of nuclear power international Security and Arms Control makes a similar
meeting the energy needs of some countries, the Nwa&ssessment, concluding that “a regime for comprehen-
must take into account the legitimate civil applicationssive nuclear disarmament must... be embedded in an in-
of nuclear technology while preventing its diversion forternational security system that would make the
military purposes. possibility of cheating or breakout highly unlikely.Tn
- sum, whereas chemical disarmament is feasible in the
Despite these parallels, however, a number of techni- : . o
cal differences between chemical and nuclear Weapor(l:lsmem international system, the security dilemmas as-
. . , sociated with total nuclear disarmament are so acute that
should also be considered. First, chemical weapons cafl- . . . . . .
: - they will require a major transformation of international
not be considered true weapons of mass destruction, . . . e o
: : relations. At the same time, effective verification mea-
except for purposes of terrorism against unprotected ci- ) :
o . iteraft!'eS can increase transparency and consolidate trust
vilians. Whereas a single nuclear weapon can obliterate . . . )
C . - . among nations, making the risks of disarmament more
an entire city including people, buildings, and infrastruc- )
: tolerablet
ture, hundreds of tons of the chemical nerve agent sarin
would be required to inflict a comparable number of ca- Important political differences also exist between
sualties, and a chemical attack would not destroy buildshemical and nuclear weapons. An international legal
ings or infrastructure. Moreover, whereas soldiers canorm against chemical weapons use—enshrined in the
defend themselves fairly well against chemical weapl925 Geneva Protocol—was in place for more than 70
ons with protective suits and antidotes, defense againgears before the CWC entered into force. Although the
the immediate blast and thermal effects of nuclear weapinited States did not ratify the Geneva Protocol until
ons is effectively impossible. 1975, in 1969 President Nixon reaffirmed U.S. renun-
This difference in destructive power between Chemig:latlon of the first use of lethal chemicals and extended

cal and nuclear weapons has important implications fotpIS pledge to cover incapacitating agents. Finally, be-
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ginning in the late 1980s, chemical weapons were pradraws lessons from the CWC. Although the relevance
gressively delegitimated by the major powers, until thesef the chemical treaty to nuclear disarmament is limited
countries were finally prepared to halt production andby the technical, military, and political differences be-
destroy their existing stockpiles. tween chemical and nuclear weapons, the parallels are

The current situation with nuclear weapons is quité{"orth considering.

different. Although a stronge factonorm against the

use of nuclear weapons has existed for more than s5tf-OPE OF TREATY PROHIBITIONS

years, the major powers still view nuclear arms as a CWC provisions. The technology and materials for
source of political power and prestige, and their strategyhemical weapons production generally have commer-
of retaining a nuclear monopoly through nonprolifera<ial as well as military applications. As a result, any state
tion measures has been largely successful. The perceigiih a moderately advanced chemical industry can manu-
value of nuclear weapons as a strategic deterrent alggcture chemical warfare agents such as mustard gas and
retains political legitimacy, particularly within the na- sarin, and many key ingredients (“precursors”) for chemi-
tional security establishments of the nuclear weapogal weapons are also used in the manufacture of legiti-
states. Russian Defense Ministry officials hinted in Nomate products such as ballpoint pen ink, pesticides, and
vember 1993, and have since stated more explicitly, théite retardants. The CWC addresses this dual-use di-
Moscow was abandoning its long-held “no first use’lemma by focusing its basic prohibitions on purposes
policy and increasing its reliance on nuclear deterrenagither than specific chemicals or technologies. Article |
to offset the deteriorating strength and quality of its conef the Convention bans atixic chemicals except “where
ventional forced? Similarly, the recent debate in the intended for purposes not prohibited... as long as the types
United States over whether to threaten nuclear retaliand quantities are consistent with such purposes.” This
tion to deter an adversary’s resort to chemical or biogeneral-purpose criteriomllows the CWC to prohibit
logical weapons suggests that the first use of nucleatie application of chemicals for offensive military pur-
weapons remains “thinkable,” even when this optiorposes, while permitting their peaceful use in commer-
would violate existing U.S. “negative security assur<ial industry, agriculture, medical therapeutics, scientific
ances’—pledges not to use nuclear weapons against nggsearch, and the development of defensive equipment
nuclear weapon statés. and antidotes. Moreover, the inclusiveness of the defini-

Given these political trends, it seems likely that gention means that a state party could not legally circum-
eral nuclear disarmament will only become possibl&/€nt the Convention by inventing new types of chemical
when the nuclear weapon states renounce any milital/8apons in the future.
use of these weapons beyond deterrence of a nuclearrThe CWC verification regime does not attempt to
attack. This shift to a policy of minimal deterrence mightcover all possible toxic chemicals, since that would be
be preceded or accompanied by the de-alerting of nuclegwohibitively costly. Instead, the regime applies to the
forces and the removal of warheads from delivery syssubset of relevant chemicals and activities that, as a prac-
tems?®> Since the United States and Russia possess kigal matter, can be subjected to monitoring and verifi-
far the largest nuclear arsenals, the onus is on these t¢tion. The treaty incorporates an extensive inventory
countries to take the first steps toward denuclearizatiomf known chemical warfare agents and their most im-
At the same time, the broader implications of genergdortant precursors, which are grouped into three lists or
nuclear disarmament should be carefully studied, parschedules” based on their military potential and extent
ticularly with respect to minimizing strategic instabili- of legitimate civilian usé’ To prevent the verification
ties as nuclear arsenals diminish in size. Indeed, totedégime from being overtaken by future technological de-
nuclear disarmament may require a fundamental reorgaelopments, the CWC has an expedited procedure for
nization of international relations to avoid making theamending the schedules of chemicals as new chemical

world “safe” once again for large-scale conventionalvarfare agents and precursors are identified.

conflict. Relevance to the model NWCMuch as precursor

Without addressing in detail the ultimate desirabilitychemicals are needed to make chemical weapons, “spe-
of eliminating nuclear weapons, this paper examinesial nuclear materials” (SNM) are the essential ingredi-
some of the problems of verifying a future NWC andents of nuclear weapons, and their acquisition presents
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the greatest technical and financial hurdles to acquiring programs designed to burn MOX in commercial reac-
a nuclear capabiliti (Although the design of nuclear tors while generating additional plutonium in the pro-
weapons is non-trivial, the basic concepts are no longer cess.

secret.) The fissile materials used in bombs are highly ¢ In Russia, three graphite-water plutonium produc-
enriched uranium (HEU) and Plutonium-239. Both ma- tion reactors near Tomsk and Krasnoyarsk are still in
terials are difficult and expensive to produce, although operation because they generate heat and electricity
they might also be acquired by illicit purchase or theft for nearby communities. Although Russia has agreed
from nuclear facilities in the former Soviet Union and to convert these reactors to cores that produce far less
elsewheré? plutonium, the deadline for halting production of non-

Since HEU (defined as uranium enriched to more than reactgzr-grade plutonium is not until December 31,
20 percent Uranium-235) and Plutonium-239 are derived 2000:
from clearly defined precursor materials and are mili- Large stocks of HEU and separated plutonium retained
tarily significant in small quantities, there is no need foffor civilian purposes would create the potential for rapid
detailed schedules of agents as in the CWC. The NWRreakout and thus greatly complicate the verification of
could simply ban any further production of HEU anda future nuclear-weapons ban. For this reason, it would
plutonium in either military or civilian facilities. How- be desirable to build a “firewall” between military and
ever, the following non-weapons applications will com-civilian uses of fissile materials by halting the repro-
plicate accounting and elimination of these materials. cessing of spent fuel and phasing out all civil applica-

» Many research reactors around the world are fueletibns of HEU and Plutonium-239 over a period of several

with HEU rather than low-enriched uranium (LEU). years.

Although the United States has urged other countries A conditional ban would be more appropriate for

to convert these facilities to LEU fuel, some have beeﬂjsionable'sotopes used in boosted-fission and thermo-
r(_aluctant because the U.S. goyernr_ngnt has not P'Ruclear weapons, namely tritium, deuterium, and lithium
vided adequate assurance of its willingness to takg, jcheq in Lithium-6. Since these isotopes have some
back th_e spent fuel corés. _ _legitimate uses (tritium is used in luminous paints and
* HEU is employed as a fuel in n_uclear prOpUISIor_1fusion research, deuterium as a moderator in heavy-wa-
reactors for many military su_bm_arlnes ar_ld SOME Cliar reactors, and lithium in batteries and for alloying cer-
vilian icebreakers. Here again, it is possible 10 CONg,iy metals), low levels of production may be warranted
vert these reactors to LEU fuel, albeit with some spacg, . peaceful purposes. Following the example of the
pena!ty. . CWC'’s general-purpose criterion, production of
* Enrichment facilities used to produce LEU for ci-¢ <ionable isotopes could be prohibiteteptin types

vilian reactors could be modified to produce HEU forand guantities that can be justified for peaceful purposes,

m|I|tar_y PUrposes. Enrichment te_chnology Is 50 widely, uch as energy generation, medical therapy, and research.
used in the civilian sector that it would take severa@

ountries would be required to declare these legitimate

deca_ldes to pha_se out. Moreover, the alternative to prgbplications, which would be closely monitored by an
duction of LEU is the use of heavy-water reactors th%ternational inspectorate

burn natural uranium fuel. These reactors are notnec- N _ _
essarily more proliferation-resistant, since plutonium A similar conditional ban should be appliededile

can be produced in them more ea&ily. isotopes (including Uranium-238, thorium, and nep-
» Although the United States has renounced the uggnium), which when bombarded with neutrons yield
of plutonium for commercial power generation, it isfiSsile isotopes. For example, Uranium-238 can be con-
been unable to persuade its close allies to follow sui¥€rted in a reactor to Plutonium-239, and Thorium-232
France, Germany, Japan, and the United KingdorWthe fissile isotope Uranium-233. As long as there is a
have pursued efforts to recover plutonium from civilCiVil nuclear power industry, the use of Uranium-238
spent reactor fuel and to convert it into MOX fuelWill remain widespread. Nevertheless, the use of tho-
(mixed oxides of plutonium and natural or low-en-fium, currently employed in a few experimental power
riched uranium) for use in commercial power reacf€actors, and neptunium, a residual isotope produced in

right.
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TREATY ORGANIZATION PHASES OF DISARMAMENT

CWC provisions. The CWC mandated the creation CWC provisions. The CWC requires state parties that
of a new international agency to oversee its implemerpossess chemical weapons to destroy their stockpiles
tation known as the Organization for the Prohibition ofwithin 10 years, with the possibility of a five-year ex-
Chemical Weapons (OPCW), headquartered in Theension in exceptional cases. Destruction is broadly de-
Hague, the Netherlands. The OPCW consists of thrdgned as a process—such as high-temperature
bodies. All countries that have ratified the treaty autoincineration or chemical neutralization—that converts
matically become members of the Conference of Statehiemical warfare agents and munitions irreversibly into
Parties, a policymaking body that meets annually and form in which they are unusable as weapons. Although
may also be convened for special sessions. Day-to-ddlye choice of destruction method is left to the discretion
decisionmaking is the responsibility of an Executiveof each state party, it must be approved by the OPCW.

Council made up of 41 states parties according to a SpeCi'ReIevance to the model NWCThe model NWC en-
fied geographical distribution; some members are P€isions a series of coordinated phases for the elimina-

manent while others rotate for two-year terms. Finally; ;.\ ot hiclear warheads and fissile materials. For HEU,

the Technica_l Secretariat |s a professional_internationzal1e model NWC proposes that weapons-grade material
staff_respon3|ble for cqmplllng_an_d processing data degje diluted with natural uranium to yield LEU, which
larations and conducting on-site inspections. would be burned in commercial power reactors or oth-

Relevance to the model NWCAnN agency with ex- erwise disposed of. The major obstacle to blending down
tensive experience in nuclear matters, the Internation&EU is economic: uranium-mining companies worry that
Atomic Energy Agency (IAEA), already exists. Underflooding the market with LEU derived from weapons-
its current statute, however, the IAEAS verification ac-grade material would depress the price of natural ura-
tivities are limited to monitoring peaceful nuclear ac-nium.

tivities at declared civilian facilities and ensuring that . method for disposing of separated plutonium is
fissile materials are not diverted to illicit uses. The agency|<o controversial. One option is to convert the pluto-

IS noft aEJI_thO”ZGd to _safet?ua(ljr_d flssnle matena:tls at lm'l'hium into MOX fuel for use in special civilian reactors,
taryh ac(|1|t|es, to verify t € |srtr]1antemgnt N nluc zar et this approach would entail an increased risk of di-
warheads, or to engage In other activities related g, inn2e aAn alternative approach is to mix plutonium

nuclear dlsarmament. G|V|_ng the IAEA the authority Wyith high-level radioactive wastes and immobilize this
oversee the |r_nplement§1t|on of a futur’e NWC WOUl%ixture in ceramic or glass for storage in deep-under-
therefore require amending the agency’s statute. ground cavitie$® Russian officials, however, view weap-
An alternative approach would be to create a new imns plutonium as a valuable energy resource and have
ternational organization to monitor the NWC along therefused to dispose of it as a hazardous wéadimtil a
lines of the OPCW or the new Comprehensive Test Basafe method of final disposition for fissile materials can
Treaty Organization (CTBTO) in Vienna. In addition to be agreed upon, existing stockpiles should be stored in a
monitoring compliance with the NWC, the new agencyfew highly secure facilities, with physical protection to
would be responsible for containment and surveillancee provided by sovereign states in conjunction with in-
of special nuclear materials, both military and civilian.ternational inspectors.

If a treaty organization separate from the IAEA is estab- Under the model NWC, nuclear weapons production

lished, itwould not make sense to create parallel admins ijiias would either be destroyed or converted tempo-

istrative structures at great expense. Instead, the NWrgrily for the disassembly of warheads, after which the
organization should be collocated in Vienna and rely o lants would be shut down. During the period a con-

the _IAEA for basic servicc_as and support facilities suchy o gy facility was engaged in warhead dismantlement,
as libraries and laboratories. Indeed, the CTBTO IC’Iark':glstematic verification measures would ensure that all

to utilize two existing IAEA laboratories for technical oyh o \yeapons-related activities had ceased. The model
work and to contract with the agency for isotopic analyyc aiso calls for the elimination of delivery systems

ses of environmental samples. designed solely for the purpose of delivering nuclear
weapons, such as ballistic missiles with a range greater
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than 300 kilometers. This provision is unrealistic, how-concern.

ever, since long-range ballistic missiles could be used to The current safeguards regime implemented by the
deliver Cﬁnvenftllon?l m_unltlonds against zlgh-value (t)a[]]AEA applies only to certain civilian nuclear facilities
gets suc as oll refineries and comman center_s. t_gﬁd not to the full scope of weapons-related activities.
nuclear delivery systems such as aircraft and cruise MiSihder a future NWC. however. countries would have to
siles are _ex_plicitly dual-capab_le_:, and civ_ilian SPaCCqeaclare all HEU and plutonium ever produced in mili-
Iaunhch (rjnlssnes could fbehmodlfled tlo d_e_llverr:lucleartary and civilian facilities. Verifying the historical pro-
warheads. Because_o t ese comp exities, t e_nguction of fissile materials is difficult, but this task was
should probgbly not include limits on nuclear del've_ryaccomplished successfully in the case of South Affica.
systems, which could be controlled under othertreatlesr.he United States has also taken a useful first step by

declaring its historical production of weapons-grade plu-
CRITERIA FOR FACILITY DECLARATIONS tonium from 1945 to 1994, although other nuclear

CWC provisions.All parties to the CWC are required Weapon states have yet to follow stlit.
to declare and host routine inspections of chemical weap- another source of uncertainty is the large amount of

ons production,_stor_age, and destruction facili_ties, and_‘%aterial unaccounted for” at plutonium reprocessing
subset of chemical mdus_try plants. Commercial Chem'plants, presumably retained inside pipes within these
cal plants are declarable if they produce, process, or cofyilities. Indeed, the United States has been unable to
sume one or more of the toxic chemicals and precursogs..ount for 2.8 metric tons of weapons-grade pluto-
listed on the CWC schedules in amounts exceeding Speiim3: Even under the best accountancy regime, this
fied quantitative threshold$.An early lesson of CWC |eye| of uncertainty will be problematic, since only about
implementation has been that countries with large chemjiye kilograms of plutonium are needed to make a bomb.
c_al industries have taken longer than expected_t_o_ idefy; any event, a full accounting of fissile-material stock-
tify the full set of d(_aclarable c_ommermal fac_llmes_. piles is likely to lag considerably behind the warhead
Because the treaty did not require data collection priqfismantling process. Experience with CWC implemen-
to entry into force, it has been difficult for these couny,ion suggests that the participating states should begin
tries to meet the declaration deadliffes. compiling baseline data on their stocks of fissile materi-

Relevance to the model NWCThe verification re- als well in advance of the Convention’s entry into force.
gime for the model NWC should ensure the elimination
of existing stockpiles of warheads and materials, preROUTINE ON-SITE INSPECTIONS

vent future acquisition or production, and increase the CWC provisions. To ensure that dual-capable chemi-

r_|sks and costs of V|0I§1t|ons. A_S afirst ste_p,_states PaL3) facilities and equipment are not diverted for chemi-
ties would declare all inventories and facilities relate

I includi b q al weapons production, OPCW inspection teams are
to nuclear weapons, including numbers and types cgonducting routine inspections of declared facilities to

Warheag?s, 1;ISSI|e mater(lja_ll StOCkﬁ’ anddplroducgonhan\qerify that they are being used exclusively for legitimate
assembly plants. According to the model NWC, thes urposes. The aim of routine inspections is to force po-

data would be maintained in a central registry and woul ntial cheaters to move illicit production to clandestine

ser\ije as the baseline from which reductions would PrQacilities, increasing the financial costs and political risks
ceed. of noncompliance and helping to deter violations.

_ Although the numbeof ff_;lcilities involved in produc- Relevance to the model NWCRoutine inspections
tion of nuclear weapons is far smaller than that POteNinder the NWC would serve to verify the accuracy and

tially relevant to chemical weapons, the need for precisg, ,, y eteness of declarations. Since relatively small

accounting Of_ fissile' materials means that Ver,iﬁcati,orhmounts of fissile materials can be used to make a nuclear
of an fNWC V:"” b? h',?_hly der:na? ddlgg.t?ecﬁratlon %”'weapon, the CWC concept of quantitative declaration
teria for nuclear faci lties should be broad enough 19, ospoids does not apply. Ideally, every gram of fissile
cover_all sites that produce nucl_efa.r weapo'r!s or m_JCIeﬁ{aterial should be accounted for. In practice, however,
materials of any type, whether civilian or military, SINC€ayen the best safeguards system is imperfect because of

itis the nature of the material and not its source thatis @fi , yamental technical limits on detecting the diversion
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of weapon-usable materials. This limitation applies par- Whether a challenge inspection uncovers clear-cut
ticularly to facilities that handle large quantities of fis-evidence of a CWC violation will depend on the nature
sile materials, such as plutonium reprocessing anand scale of the prohibited activity, the intelligence sup-
uranium enrichment plants and fuel fabrication plantporting the inspection regime, and the sophistication of
for MOX and breeder reactors. Baseline inspections dhe violator’s efforts to conceal its illicit behavior. While
such bulk-processing facilities will require a “physicalit is unlikely that inspectors will find a “smoking gun,”
inventory,” a highly intrusive type of inspection in which challenge inspections may reveal a pattern of anomalies
the plant is shut down and the fissile material inside isr discrepancies strongly indicative of a treaty violation.

counted with portable gamma-ray and neutron detectors. Relevance to the model NWCChallenge inspections

Once such baseline inspections have been completqﬂ‘der a NWC compliance regime would aim to deter

less intrusive routine inspections could be conducted Qf)|ations by increasing the risks and costs of clandes-

a periodic basis. tine activities, much as the new “93+2” protocol devel-
oped by the IAEA seeks to detect illicit nuclear activities
CHALLENGE INSPECTIONS at undeclared sites not covered by existing safegdards.
CWC provisions. The CWC supplements routine in- The model NWC also proposes a system of “safety con-
spections with the right of any state party to request thigols” to preventdiversions through enhanced physical
international inspectorate to conduct a challenge inspep¥otection and surveillance and restricted physical ac-
tion of a suspect facility, declared or undeclared, on theess® To this end, key nuclear facilities might be sub-
territory of another state party. Challenge inspectiongected to perimeter and portal continuous monitoring—as
provide a “safety net” to detect—and hence deter—was applied to missile production plants under the
chemical weapons development and production at uSTART | and Intermediate-range Nuclear Forces (INF)
declared clandestine facilities. Since challengédreaties—to ensure that they have not been recommis-
inspections require one government to accuse anothgioned or diverted to military use.
of a treaty violation, they are likely to be rare, politically  an obyious limitation of challenge inspections is that
high-profile events. they can expose violations only if undeclared nuclear
After a challenge inspection has been initiated, théacilities can be identified. Research and development
host state must give the inspectors some access to thefivities and the machining and assembly of nuclear
challenged facility not later than 108 hours after theiwarheads can take place in small, easily concealed loca-
arrival at the point of entry. This timeline is designed tdions. Thus, without tip-offs from intelligence sources,
give the challenged facility enough time to protect conhno inspection regime could search more than a fraction
fidential equipment and information unrelated to theof the possible locations where nuclear weapons or ma-
CWC but not to engage in a thorough clean-up that coulgrials might be hidden.
remove _all traces of illicit activity. Once the insp_ectors In contrast, the production of fissile materials gener-
are on-site, the inspected party may also engage in “magyy requires facilities that are quite large and have char-
aged access,” a process of negotiation with the inspeggteristic “signatures.” To separate plutonium chemically
tion team that is designed to satisfy the inspectorsyom spent fuel, for example, the fuel rods are chopped
compliance concerns while protecting legitimate nay, and dissolved in nitric acid, releasing the radioactive
tional-security and proprietary business information. Exisstope Krypton-85, which can be detected in air samples.
amples of managed-access techniques include placifgsytron or gamma-ray detectors can also determine the
cloth shrouds over pieces of equipment, turning off comg;istinctive isotopic signatures of a nuclear facility, even
puters, locking up documents, specifying locations wherg 4itempts have been made to clean up the site or to
samples may be taken, and allowing inspectors o Visffier emissions* Nevertheless, experimental techniques
rooms selected at random. AI_though officials from they;,ch as Magnetic Laser Isotope Separation (MLIS) and
challenged country have the right to deny access 10 Cektomic Vapor Laser Isotope Separation (AVLIS) could
tain sensitive areas, they must make “every reasonal@gmit highly efficient uranium enrichment in much
effort” to satisfy the inspectors’ compliance concerngmgjier facilities. While these new methods have only

by suggesting alternative means of verification, such gssen demonstrated on a pilot scale and have yet not been
record audits.
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ramped-up successfully to the industrial level, they haven managed access and confidentiality, the association
the potential to complicate the verification of a futurepledged its “unqualified support” for the Conventi®n.
NWC. This strong endorsement by the U.S. chemical industry

A less traditional approach to compliance monitor_later proved crucial in obtaining the Senate’s consent to

ing, known as “societal verification,” has been advocategWC ratification.

by Nobel Peace Laureate Joseph Rotblahis method Relevance to the model NWCSince relatively few
would supplement formal verification measures by ennuclear technologies are commercially sensitive, protec-
couraging scientists and other whistleblowers to providéon of confidential business information is less of a con-
timely warning that a country was secretly attempting teern at nuclear facilities than at chemical or
acquire nuclear weapons. The future NWC might seegharmaceutical plants. To develop provisions for pro-
to encourage such behavior by requiring states partiestecting trade secrets related to fuel fabrication, enrich-
enact domestic legislation protecting nucleament, and reprocessing technologies, countries
whistleblowers against government retaliation. Nevernegotiating an NWC should invite representatives of the
theless, while societal verification might be effective innuclear industry to serve as advisors to national delega-
open, democratic societies such as the United States amuhs.

France, it would be much less reliable in harshly au- Another concern is that inspectors from states parties

thoritarian states such as Irag and North Korea, Whe'iﬁat are covert proliferators might seek information use-

the va;t majority of scientists could be intimidated fI'c’mful for the acquisition of nuclear weapons. To minimize
speaking out. this threat, all international inspectors should be care-

fully vetted and required to sign a nondisclosure agree-

PROTECTION OF CONFIDENTIAL ment making them liable to criminal prosecution if they
INFORMATION divulge privileged information. The future treaty orga-

CWC provisions. The CWC on-site inspection re- hization should also establish detailed procedures for
gime reflects a balance between effective verificatiormanaged access at sensitive nuclear sites and for stor-
and the need to protect national-security and confider®ge, handling, and classification of weapons-related data
tial business information unrelated to treaty compliancezontained in declarations and inspection reports.
For routine inspections, prenegotiated “facility agree-
ments” specify which parts of a plant are subject to iINnCONCLUSIONS

spection and where sampling, photography, and other Because of the technical differences between chemi-

intrusive activities may take place. For challenge inspee,; 5y nyclear weapons and their methods of produc-
tions, the CWC provides for managed access. The tre ¥n, the wholesale adoption of verification measures

also includes a lengthy “Confidentiality Annex” that from the CWC in the model NWC is not appropriate.

?nsurf[a_s thde S.eClér:? storggel an?_ handllr;g_ of ser;_smve Wevertheless, some basic elements of the CWC verifi-
ormation derived from dectarations and INSPEClions. - cation regime are relevant to a future nuclear weapons

These measures for the protection of proprietary inban.

formation were developed with the active participation ri.«t the model NWC should follow the lead of the
of the international chemical industry during the CWCr\v/ in establishing an array of mutually reinforcing

negotiations at the Conference on Disarmament ieification measures, including mandatory declarations,

Geneva. In 1978, the U.S. delegation to the talks inviteg, ;1ine inspections of declared facilities, and challenge
representatives from the Chemical Manufacturers Aspqnections of declared and undeclared facilities.

sociation (CMA), a leading U.S. chemical trade asso-

ciation, to advise them on issues affecting chemical Second, although the number of relevant nuclear fa-
industry, a relationship that continued for several year§j|ities is far smaller than the number of relevant chemi-
Other chemical trade associations from Australia, Weskal plants, small amounts of fissile materials are militarily
ern Europe, and Japan also advised their respective dBlore significant than comparable quantities of chemi-
egations during the treaty negotiations. As a result dfal precursors. Thus, the NWC will need to go far be-

CMA extensive involvement in shaping the provisionsyond the CWC in provisions for intrusive monitoring
and precise accounting of fissile materials, including

88 The Nonproliferation Review/Winter 1998



Jonathan B. Tucker

historical production, to deter and prevent diversions. In

addition, a provision similar to the CWC'’s general-pur-

pose criterion could be applied to future production and

use of dual-use fusionable and fertile materials undenggs Review and Extension Conference of the Parties to the Treaty on the

the NWC. Because of the complexity of accounting foMNon-Proliferation of Nuclear Weaporfinal Document, Part I: Organiza-

. . . . _tion and Work of the Conferencew York, 1995, Document No. NPT/
paSt prOdUCtl_on C.)f SpeCIaI nuclear ma_lterlals, collectio ONF.1995/32 (Part 1), “Decision 2: Principles and Objectives for Nuclear
of relevant historical data should begin long before th&on-Proliferation and Disarmament,” paragraph 4(c).
treaty enters into force 2 James Carroll, “War Inside the Pentagonfitie New YorkerAugust 18,

) 1997, p. 60.
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