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community faces the challenge of dealing withrent international safeguards arrangements are inad-

D uring the next few decades, the internationaknd of the Cold War, creating a situation in which cur-

unprecedented amounts of inadequately securegtjuate. Huge quantities of weapon materials are
fissile materials. This challenge has emerged as the reecoming excess, and the processes of warhead dis-
sult of sweeping nuclear arms reductions in Russia armdantlement, fissile material transport, storage, and dis-

the United States, insuffi-

ciently safeguarded civilian
and military nuclear instal-
lations in the newly indepen-
dent states (NIS),and the

rapid development of the
nuclear industry in East
Asia. Stockpiles of such ma-|
terial are likely to continue
growing, as further Russian-
American nuclear reduction
agreements (beyond START
I) are likely? and both Mos-

cow and Washington are alll
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but certain to declare addi-

position create serious
risks of diversion. Though
present in all nuclear pow-
ers, these risks are espe-
cially high in Russia,
which is in the process of
transforming its nuclear
control system. The secu-
rity of the Russian nuclear
production complex is be-
lieved to be far below
Western standards, and
continuing economic diffi-
culties pose the danger of
further deterioration; thus,

tional weapons-grade nuclear material excess to thgiroliferation risks will continue to increa&elhe inter-
defense requirementsSo far, however, many aspectsnational community should make it a priority to develop
of these activities remain under national control and aradditional measures to address this situation. Universal
not transparent to the international community. All theinternational safeguards would promote a security cul-
laudable progress made thus far toward nuclear disamre and similarly high standards everywhere, thus fur-
mament, therefore, remains reversible, should the intethering the goal of nuclear disarmament.

national situation deteriorate.

international agency.

Some processes that lead in this direction have already
As a result, the time is now ripe for the developmenstarted. Several bilateral and international collaboration
of universal full-scope safeguards to cover not only norprojects are designed to reduce proliferation dangers in
nuclear weapon states (NNWS), as is the case today, lRtissia and the NIS, notably the Nunn-Lugar Coopera-
to extend as soon as possible to the nuclear weapon statee Threat Reduction (CTR) Progrénand other mul-
(NWS) and also ultimately those states that are not partijateral initiatives aimed at implementing systems of
to the Treaty on the Non-Proliferation of Nuclear Weapmaterial accountancyreforming export and border con-
ons (NPT). The current system imposes safeguardls® converting military nuclear facilities to civilian
mainly on NNWS that have complied with the NPT forpurposes$,and developing long-term technical solutions
many decades and pose no proliferation danger. Its gdak the disposition of fissile materias.In addition to
is to detect noncompliance as early as possible. But otieese technical cooperation efforts, political reforms are
lesson of the history of nuclear proliferation is that it isunderway: the trilateral U.S.-Russian-International
important to detect both the recipient and supplier otomic Energy Agency (IAEA) talks on IAEA verifica-
sensitive technologies. The NWS themselves are thin of declared excess fissile materials represent a re-
major source of proliferation relevant materials and techmarkable step toward more international transpar&ncy.
nologies. However, under the current global nonprolifSubstantial reforms of the IAEAs safeguard systems—
eration regime, the NWS control these materials onlyhe “93+2” program—were triggered by the Iraqi prolif-
through national legislation, and have no obligation t@ration case and are now being implemented. Export
adhere to international accounting and security standardsntrol reforms have introduced the principle of full-
or to allow inspections of their nuclear materials by angcope safeguards in the recipient country as a condition
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for nuclear export¥. New transparency measures on plu-of the last several decades. Thus, the number of war-
tonium stockpiles, the so-called “Guidelines for theheads that could be fabricated from existing stockpiles
Management of Plutonium” (GMP), have now been neis higher than the number of warheads that existed when
gotiated. These steps could provide the basis for evehe nuclear arms race peaked during the Cold War. It is
more far-reaching reforms, including an intensified efnot surprising that the United States and Russia have
fort to conclude a fissile material cut-off treaty (FMCT). stopped further production (or intend to do ‘Sajiow-

All these ongoing activities are motivated by a desir€Ve" Wh”e eX|s_t|ng stocks of fissile mateflal remain
to increase the transparency of fissile materials and maQé’tS'de |n'_[ernat|o_nal cont_rols, the nuclear disarmament
the nuclear disarmament process irreversible. The intepfOCESS will remain revers@le, and any rearmament could
est of many states in universal safeguards is rising. FSF‘S'IV create S|m|I_ar or higher warhead numbers than
example, Germany will participate in disposition project§hose reached during the Cold War.
involving fissile materials only under international safe- Existing stockpiles of plutonium and HEU can be di-
guardst®* Among the NWS, however, only the United vided into the following categories:

States has so far put some fissile material declared ex-1) military direct-use material in operational nuclear
cess to defense needs under IAEA safeguards. At theweapons and their logistics pipeline;

Moscow P-8 nuclear safety summit in April 1996, the 2) military direct-use material held in reserve for mili-
leaders of the United States, Russia, Germany, Greattary purposes, in assembled weapons or in other forms;
Britain, France, Italy, Canada, and Japan did agree that3) military direct-use material withdrawn from dis-
IAEA safeguards should be applied to such mat&agl mantled weapons;

soon as practicable! This ambiguous rhetoric has not  4) military direct-use material considered excess and
yet been translated into substantive action. If it were vig- designated nationally for transfer into civilian use;
orously and consistently pursued, however, the objec- 5) military direct-use material considered excess and
tives outlined in the Moscow summit declaration could declared internationally for transfer to civilian use
mark an historic turn in the traditional structure of the without international safeguards;

global nonproliferation regime. 6) military direct-use material considered excess, de-

This essay argues that the time has come to developCIared for transfer into civilian use, and submitted to

universal international nuclear safeguards. First, it ex- mternatlonal safegl_Jards, _ _
amines the dimensions of the problem, presenting an 7) direct-use material currently in reactors or their lo-
overview of the current quantities of fissile material and gistics pipelines or in storage (naval and research re-

explaining the current status of bans and safeguards Onact_ors, power react_ors, breeders);_ and

fissile materials, including the IAEA's “93+2” reforms. 8) |rrad|ated_ pIu_to_n_lum and HEl_J n s_pent fuel from
Then, it examines the status of the plutonium guidelines reactors, or in vitrified form for final disposal.

and discusses their potential role as a stepping stone to4dn the NWS and states not party to the NPT, all cat-
ward establishing universal safeguards. It also analyzegjories exist at least theoretically, and, in particular,
the prerequisites for the establishment of universal immilitary categories 1 to 5 are not illegal. In the NNWS
ternational safeguards. The next section addresses tharties to the NPT, only civilian categories 7 and 8 are
special problems caused by dual-use nuclear installatioredlowed. In the NWS, category 6 could already be clas-
which are often cited by the NWS as an obstacle to esified as category 7. Figure 1 gives an overview of plu-
tablishing international controls. The essay concludemnium and HEU held by the five declared nuclear powers
with a discussion of the specific role that the FMCT couldnside and outside operational nuclear weapons.

play in fostering the development of a universal safe- Figure 1 demonstrates that large quantities of fissile

guards regime. materials in the NWS are currently neither inside weap-
ons nor declared excess. Such “missing material” falls
THE CURRENT STATUS OF FISSILE into categories 2, 3, and 4. It is on the order of hundreds
MATERIALS of metric tons, sufficient for tens of thousands of war-
The amount of fissile material needed for one warheads. This material creates a huge gray area, contra-
head is just a few kilograms. But the total amount oflicting the aim of irreversible nuclear disarmament. The
existing military materials is the cumulated productiorgoal of reducing these large quantities, whose disposi-
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Figure 1: Estimated Inventories of Plutonium and HEU Inside and Outside Operational Nuclear Weapons (in Metric

Tonsy'®

CATEGORIES U.S. FSU FRANCE | CHINA U.K. AVG. TOTAL
Inside weapons

Plutonium 28-37 |U3s8 15-2 ? (h.5 75

HEU 140 - 280| 165 -330 74-148 90-135 3-6 485
Unknown disposition

Plutonium 10-20 0-76 15-5 0-6 0- 77

HEU 126 - 395| 0-667 2-238 15-16 -7 553
Declared excess

Plutonium 38.2 50-1060 |0 0 0 74

HEU 174.3 500 674
Under safeguards

Plutonium z 0 0 0 0 2

HEU 10° 0 0 0 0 10
Total

Plutonium 85% 2% 1311 25% | 5.00 30 % | 4.0: 50 % | 3.1* 20%| 228

HEU 645% 10% | 1025t 30% | 24+ 30% | 20t 25% | 8+25% |1722

2Not an official figure, but an estimate based on working figures used in disposition studies of Russian Plutonium swghtas. $e J

Russian Plutonium Disposition Study prepared by the Joint U.S.-Russian Plutonium disposition Steering Committee, September 1996
b Russia has agreed to sell 500 metric tons of weapons-grade HEU to the United States over 20 years.

¢ From Frank von Hippel, “A Program for Deep Cuts and De-Alerting of the Nuclear Arsenals,” paper prepared for the 5th ISODARCO-
Beijing Seminar on Arms Control, Cheng-Du, China, November 12-15, 1996.

tion is uncertain, has so far been addressed internatiofiis material will be clarified politically when the NWS
ally only by the loose pledge to submit it to the recentlyjeclare substantial quantities of nuclear materials ex-
negotiated GMP “as soon as practicable.” The compleigess to defense requirements. Nuclear disarmament will
abolition of categories 2, 3, 4, and 5 should be a recogre made more irreversible when safeguards on this ex-
nized goal of all international efforts to control pluto-cess material are confirmed by international Ta@ur-
nium and HEU stocks. rently, all NWS (and states not party to the NPT) can
move materials between the several categories as they
THE CURRENT STATUS OF BANS AND please, with the exception that France and Britain are
SAFEGUARDS ON MATERIALS not allowed unsafeguarded civilian materials (see be-

A wide variety of nuclear materials thus exists, whicHOW)- However, France and Britain can transfer civilian
is subject to several international safeguards regiméBaterials to unsafeguarded military categories, stripping
under varying legal standards. This situation is furthe10Se restrictions of any real effectiveness.
complicated by the on-going implementation of the At present, there are no legal obligations relating to
“93+2” reforms, which will take effect in some coun- limitations, declarations, or international controls of any
tries earlier than others. The situation with respect tkind on the military categories of fissile material, ex-
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cept those contained in national legislation. Some civilsionable material (contains fissile nuclide&)ecial fis-
ian material in the NWS, including U.S. excess militarysionable material can be further subdivided into direct-
material, is subject taoluntarysafeguards. But much use material and other material that first needs enrichment
material is free from any international leggduirements  or transmutation to be used for nuclear weapbns.
All civilian nuclear material in France and the United
Kingdom is subject to EURATOM safeguards. But thesa’HE “93+2” SAFEGUARDS REFORM
countries have the right to withdraw it for defense needs, - . :
. The latest addition to the international safeguards re-
with the consequence that EURATOM controls cease. If. e ”
) . . ime, the IAEAs “93+2" reforms, has already reached
international controls are not tightened, the NWS coul . :
. e implementation stage. The new safeguards arrange-
become a source of direct-use and dual-use nuclear ma- d d 997 by th d
terials, technologies, and knowledge for potential pro_[nents were adopted on May 15, 1997, by the IAEA an
. ' ' its member staté$. Each country (or EURATOM, as
liferators. . : .
representative for its members) must still conclude an
The NNWS that are parties to the NPT are committedppropriate agreement with the IAEA implementing
to accept safeguards on all nuclear material used in allese standards. These individual agreement are currently
peaceful nuclear activities (full-scope safeguards). Acunder negotiation. The reforms aim at strengthening the
cording to the model agreement with the IAEA, full-effectiveness and improving the efficiency of IAEA safe-
scope safeguards are also called INFCIRC/153-typguards, and they will set new standards for what is satis-
safeguards. The nuclear material of the European Unidactory verification for the absence of production of
(EU) members also is subject to EURATOM safeguardsissile materials for weapon purposes. The reforms were
while that of Brazil and Argentina is subject to the Bra-a response to Iraq and North Korea’s clandestine acqui-
zilian-Argentine Agency for Accounting and Control of sition activities, which demonstrated that previous non-
Nuclear Materials (ABACC) safeguards (comparable irproliferation tools and efforts were not sufficient.
Intrusiveness to thos_e_ of E.URATOM)' 'I_'he group of Traditionally, IAEA safeguards had the primary goal
NNWS may be subdivided into states with good non- e o . .
. . : : of verifying that declared activities were in compliance
proliferation records, which are unlikely to develop_ . : p ” :
. . with commitments. The “93+2” reforms are designed to
nuclear ambitions and those that might be tempted to : ,
gnable the IAEA to detect noncompliance: e.g., to un-
start a nuclear program (e.g., North Korea, Iraq, or Iran)c. . ;
) . ) . over undeclared activities at an earlier stage. The re-
Countries that in the future might fall into the latter cat-, - .
. L . .~ forms anticipate that a country might be both a
egory will in all likelihood be states that will have iso- . :
) : . clandestine seeker of nuclear weapon technologies and
lated themselves from the international community. The

industrialized NNWS can be a source of dual-use matéjl- potential supplier of them. The second aspect is an

. ) . .. important innovation. The reforms intensify the search
rials, technologies, and knowledge for potential prolif- : .
erators for clandestine purchasers by expanding the scope of

inspections, allowing inspections of sites with no de-
India, Pakistan, and Israel possess of unsafeguardefired nuclear materials, and permitting the IAEA to take
military and civilian materials. These countries haveenvironmental samples. To gather information about
some civilian facilities that are subject to IAEA potential suppliers, the IAEA has instituted so-called
INFCIRC/66-type safeguards, but they are restricted onkexpanded declarations” that ask for information about
to these facilities and do not cover all materials (alsactivities and equipment functionally related to fuel cycle
called facility-attached safeguards). Like the NWS, thigperations and not only, as before, information on all
group of countries could be a source of direct-use ansuclear material and facilities. These declarations include
dual-use nuclear materials, technologies, and knowledgechnologies that constitute important elements in the
usable for nuclear weapons. In sum, there are voluntanyuclear fuel cycle infrastructure, such as components of
facility-attached, and full-scope IAEA safeguards, andentrifuge enrichment technology. Exports and imports
full-scope EURATOM and ABACC safeguards on civil of such technologies also must be declared (as well as
nuclear materials in addition to upgraded IAEA safeongoing research on them). The agency has established
guards under the recently-adopted “93+2” measures. Ua-computerized system to store and retrieve safeguards-
der the definitions issued by the IAEA, nuclear materialgelevant information from open sources to assist in in-
can be subdivided into source material and special fiserpreting the expanded data and to help build a
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proliferation or nonproliferation profile of each state.bers negotiated among themselves a joint position to start
The latter aspect of the reform is remarkable becauseriegotiations between EURATOM and the IAEA. Again,
indicates a shift in thinking on how to detect prolifera-difficulties arose because of disagreement on the uni-
tion: it focuses on both the recipient and supplier. As gersality of safeguard measures. France and Britain still
consequence, the reform must apply equally to all pdried to preserve more privileges for themselves than the
tential suppliers, including the NWS. The NWS can bethers were willing to accept. But, in December, the EU
a source not only of dual-use but also of direct-use prafficially declared its readiness for the start of negotia-
liferation relevant technologies. tions, which is still faster than the United States, whose

Accordingly, the principle of universality played a cen-Start of negotiations with the IAEA is expected in early

tral role during the negotiations. The original proposal di&9,98' In the United States, (_jomesnc_dlfflcglnes are an-
not provide for universality, which provoked strong criti-t'C'p""ted because of COT“p'a".“? by pT'Va.te mdustry_. T_he
cism from NNWS with nuclear industries, notably Ger-nature of these compla|_nts will in all likelihood be simi-
many, Japan, Belgium, Switzerland, and Spaifhese lar to those of German industy.

countries argued that the reform would be unsuccessful

if it were not based on universality and pointed out that HE GUIDELINES FOR THE MANAGEMENT

their nuclear industries would be hobbled by a competh PLUTONIUM (GMP)

tive disadvantage resulting from discriminatférEx- International negotiations on enhancing the transpar-
tended reporting of technology transfers provides a goashcy, security, and control of plutonium (known as the
example. Analysis of acquisition activities will remain International Plutonium Management talks) have been
incomplete as long as tracks are lost when goods tougimderway since 1992 in Vienna with the goal of formu-
or originate in an NWS. The lack of universality wouldlating GMP. These talks were a response to concerns
also result in an injustice: the “good guys” would bear about the increasing level of worldwide plutonium trans-
much heavier burden. Even more than in the NNWSers and the huge amounts of plutonium from dismantled
sensitive goods and knowledge can especially be fourRiussian and American nuclear weapons that are not cur-
inthe NWS (e.g., Russia). Without universality, the variarently subject to international controls. Another catalyst
tions of discrimination would increase: there would befor these discussions was criticism of plutonium ship-
the NWS, the NNWS that have adopted “93+2” safements to Japan, and a corresponding Japanese initiative
guards, the NNWS that have not, and states outside thg convince other states that its intentions are not mili-
NPT. tary?* Japan aims to appease international concerns and

In the final draft of spring 1997, substantial concesS€cure inter_nationa_l tolerance of its civilian _pl_utonium
sions were made, especially with respect to intrusivddUstry by increasing transparerieyThe participants
ness and universality. The prospect of having similarly? theé GMP talks were limited to countries with a sub-
intrusive measures applied on their territories has les§tantial civilian nuclear industry: the NWS, Japan, Ger-
ened the demands of several NWS. The NWS have pr&iany, Switzerland, and Belgium, with the IAEA and
sented unilateral declarations of how to implement thEURATOM acting as observers. However, the idea was

reforms that contain different degrees of acceptance p create a standard set of guidelines that could later be

universality. Those of Russia and China are the lea§Panded.

satisfying? The interest in reducing any competitive At the end of 1992, IAEA Director General Hans Blix
disadvantage is already largely satisfied by the inclutook the initiative and invited several states to the Inter-
sion of the United States, the United Kingdom, anchational Plutonium Management discussions. The U.N.
France in the reform measures. However, nonproliferageneral Assembly declared itself in favor of an FMCT
tion would be much better served if Russia and Chinm September 1993. That same year, U.S. President
were also included. An important step towards univer€linton described the problem of plutonium disposition
sality has been taken but it remains to be seen how sugs central to the disarmament process, adding that the
cessfully the reforms will be implemented in the membeUnited States was willing to put excess weapons pluto-
states (e.g., by specific agreements between the membpgtim under the U.S.-IAEA voluntary Safeguards Agree-
states and the IAEA, and between EURATOM and thenent?® German Foreign Minister Klaus Kinkel also
IAEA, respectively). During autumn 1997, the EU mem-called for an International Plutonium Regime in his 10-
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Point Initiative in December 1993.The idea behind Highly Enriched Uranium (HEU)” are likely in the fu-
this proposal is not simply storage but a more secuieire, as some participants in the GMP talks would like
way of managing the civilian use of plutonium. Mean-to extend stricter international controls to HEU as well.
while, the United States and Japan have taken the lellégotiations on HEU guidelines, however, will in all
in transparency by publishing detailed figures of theitikelihood prove even more difficult than the talks on
civil plutonium stockg? plutonium. Huge quantities of weapons-grade HEU are

The negotiations were finally concluded in autumnbeing used by the NWS as fuel in nuclear submarine

1997. The resulting guidelines deal with safeguards, rggactors, yet they are unwilling to increase transparency

diological protection, physical protection, nuclear maWith regard to this material. However, in the last few

terial accountancy and control, international transferg/ €2'S: ?ew much denser reactor_ fuels have been in-
management policies, and transparéfcihey go be- venteql% They hgve made _|t p033|ble_to replace HI_EU
yond existing agreements and include commitments tfd'_el with low-enriched uranium (I_‘ELD n almost all ci-
adapt continuously to the most modern standards andYB'an research reactors while maintaining the power and

improve the transparency of stockpiles. Under the guidé(-Olume of the reactor core. This development has re-

lines, annual national declarations will provide detailec?_ljl_tfd ina Iargﬁly SUCC%STM colrévsrsmn chan;]plalgn for
figures on all kinds of unirradiated civil plutonium. For ClVilian research reactors.|t would be worthwhile to

EU members, these declarations will be completed b
EURATOM upon request of the national governments:
These guidelines represent a major improvement over As a stepping stone toward an effective universal safe-
current practices, because they will impose similar obliguards regime, the GMP are a significant development.
gations on both the NWS and the NNWS, in particulahe GMP will probably constitute the first international
requiring that surplus military plutonium be placed un-agreement that places control obligations on all NWS. It
der international safeguards. However, the scope amidll affect areas that previously had been under exclu-
mandatory nature of these commitments were heavilgive national control and untouched by international regu-
contested; the center of the dispute was the question lations, setting a precedent for future efforts to further
whether plutonium should be affected by the guidelineextend international safeguards.
after it has been “designated” or “declared” as no longer
required for defense purposes. This wording affects hoWIPLEMENTING MC & A AND SSACS IN THE
binding the obligations are. Among the NWS, China irNWS
particular fmd_s any_obhganons concerning its nuclear INFCIRC/153-type (full-scope) IAEA safeguards re-
fuel cycle too intrusive. Germany objected to the reser- . . :
quire the establishment and maintenance of a state sys-

vation “as soon as practicable” (similar to the P-8 sum_ . .
ém of accounting for and control of nuclear material

investigate the possibility of a similar conversion pro-
ram for naval reactofs.

mit declaration), and unsuccessfully argued that the NW SAC), the implementation of which is verified by the

should accept a stronger commitment to place militar EA. This system is the result of national legislation,

materials declared excess under international safeguarttf)é. : .
ased on technical material control and accountancy

The idea of being subject to international controls isneasures (MC & A). INFCIRC/66-type (facility-
still new to the NWS and has to overcome political inerattached) IAEA safeguards do not explicitly call for states
tia in order to be accepted. At least France and Britainig establish a SSAC, but require a “system of records”
civilian fuel cycles are already under EURATOM safe-and a “system of reports” that virtually imply the need
guards, and they have no difficulty accepting the obligafor a system similar to an SSAC. In sum, nonprolifera-
tions under the proposed GMP. However, to date, theyon and security of fissile materials and installations are
have not declared any plutonium as excess to their deentrolled in several steps: the first step is national physi-
fense needs. But the other NWS, being unfamiliar witlzal protection measures, the second is technical MC &
regular safeguard measures, are still—to different exA measures at the individual facilities, the third is the
tents—reluctant to commit themselves to IAEA safe-SSAC run by the state (or, in the case of the EU, by
guards. Euratom)®*® and the fourth is additional verification by

Similar talks on “Guidelines for the Management oft€ IAEA. In the NWS, however, only those facilities
placed on “voluntary offer lists” by the NWS must be
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capable of meeting IAEA safeguards criteria. Only theividual facility and the national SSAC; 3) installing mea-
operators must follow IAEA accounting rules and pro-surement systems at facilities; 4) preparing initial physi-
cedures. cal inventories; 5) training personnel to work under the

Most nuclear industrial facilities in the United States,nevv system, and; 6) making the transition from the old

Russia, China, and in states that have not signed the NIEQI"[he hew system.

have not been designed with international safeguards inlt is not yet clear which Russian agency will be re-
mind. As a result, these facilities may lack designs thatponsible for which kind of controls and regulatiéns.
specifically facilitate an overview of material flows, Current plans indicate that the Ministry of Atomic En-
define strategic points, provide access for taking samplestgy (Minatom) will assume responsibility for the MC
designate measurement points, contain installations th&tA of nuclear materials intended for civil and defense
enable the application of tags and seals, and restrict hparposes. The Ministry of Defense will implement MC
man entry. Other favorable prerequisites for the installa& A measures regarding nuclear materials used for de-
tion of control equipment might also be lacking. Beforeense purposes. Gosatomnadzor will be charged with the
an SSAC can work effectively, an effective system obversight of nuclear materials intended for peaceful pur-
MC & A must be implemented at individual facilities. poses. The State Customs Committee will control the
Improvements would be necessary for these facilities ttvansport of nuclear materials across Russian borders.
meet IAEA standards. They are currently underway aDverlapping responsibilities and rivalries among these
least in Russia, as part of various international collab@agencies have caused problems that must be solved be-
rative projects for the improvement of nuclear securityfore the new SSAC can be complete. Collaboration with
separate from discussions of a fissile material produdhe IAEA can start long before this process is finished,
tion cut-off. Completing these improvements is a chalhowever, and the preparations and installation of safe-
lenge, but not an insurmountable obstétla.similar, guards can take place in parallel. In most other NWS
though smaller, effort was necessary for the implemerand states not party to the NPT, different authorities are
tation of full-scope safeguards in South Africa. responsible for the control of the military and civilian

Likewise, SSACs compatible with IAEA standards arenuclear cycles. These states might anticipate problems
still lacking in some countries (e.g., RuskayVhile in in the transition of material and facilities from military

the United States. Erance. and Britain the SSACs a{jg civilian use. It would be beneficial for these states to
based on principles compatible with IAEA standards' iscuss their experiences and begin collaborative work

this is not yet the case in Russia, and probably not yet ik solving related problems.
China either or the states outside the NPT. Russia is cur-Because of these difficulties, a certain time lag be-
rently reforming its system. In the Soviet era, the keyween the acceptance by the NWS of international safe-
element was control over personnel, not over nucleayuards and their actual implementation should be expected.
material itself. The tradition of extreme secrecy concernHowever, the necessary time frame should be specified
ing the nuclear military complex has resulted in part fronin any relevant international agreements. Treaty language
the intensive monitoring of personnel. Each Russian fdike the rather vague phrase “as soon as practicable”
cility had deadlines for reporting, but reports were basedould delay success indefinitely. It would be more advis-
on bookkeeping practices and individual accountabilityable to negotiate a protocol containing timetables for spe-
not on physical measurements. In November 1995, a nesific steps, perhaps combined with technical
“Law on the Use of Atomic Energy” entered into forcecollaboration programs between individual states, the
in Russia. This law introduced the internationally recogtAEA, EURATOM, or other SSAC agencies.
nized principle of measured material balance as the ba-
sic concept of the Russian SSAC, but its fullDEALING WITH DUAL-USE AND MILITARY
implementation will take time. Among the many stepsFACILITIES
that m_ust stil _be taken to bring the Russ!an SSAC _|nto The major argument that the NWS cite against inter-
compliance with IAEA standards are: 1) |mplement|ngm:lﬁonaI safe d d a highlv i ) L

i . . o guards and a highly intrusive verification
regulations containing technical, organizational, and rer'egime is the problem of dual-use facilities. In such fa-
porting requirements for MC & A; 2) determining the '

relationship between the MC & A measures in an ir]dipllltles, the NWS argue, verification activities might re-
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sult in the release of sensitive information. Such facilisome important conclusions could be inferred from it.
ties could be former military production sites, mainte-Knowing the dimensions of existing pits would allow
nance facilities still in use, or dismantlement facilitiesstates or others seeking to build nuclear weapons to esti-
for nuclear warheads. Maintenance facilities repair anthate how much material was in the pit. The dimensions
refabricate aging warheads, engage in other stockpitd the pit, if combined with data on the yield of the war-
stewardship activities, and remove tritium from aginghead, also could make possible estimates of the factor
warheads. While the NWS are unlikely to object to veriby which the pit would need to be compressed, an im-
fication measures in closed facilities, they would be unportant element in designing an implosion-type nuclear
likely to accept such measures in maintenance angeapon. Even after the Cold War, the NWS regard the
dismantlement facilities. The threshold states outside thelease of such data as unacceptable. In order to prepare
NPT probably have facilities that would pose similarsuch former military facilities for international safe-
problems. Verification activities might reveal the follow- guards, the removal or destruction of such scraps and
ing types of sensitive information. tools is absolutely necessary. This work is urgent any-

» The isotopic composition of nuclear materials: way in order to minimize proliferation dangers.

Russia, in particular, is reluctant to reveal the exact iso- « Design information for warheads When a fissile
topic composition of its weapons HEU or plutonium.material production facility or storage site is collocated
Moscow still regards this data as highly classifiett.  with a warhead factory, machinery used for pit fabrica-
is possible that inspections and measurements conductiéoh and conventional explosive ignition technology
at former military sites might find traces of weapons maeould be located at the site. Such collocation is believed
terials, even if they had been removed prior to the stard be an issue at some Russian facilities. The informa-
of inspections. In the several international studies on th@on revealed by access to this type of equipment pre-
disposition of Russian weapons plutonium, notional numsents a real proliferation threat and must be protected
bers for isotopic composition taken from the Americaraccordingly. In order to prepare for future inspections, it
arms control literature were used in the absence of genis-imperative for states with such collocated facilities to
ine data. Under the U.S.-Russian HEU deal, only dilutedeparate physically existing fissile material production/
uranium is transferred to the United States, so that thetorage sites (at least those intended for future civilian
original isotopic composition of the blended-down HEUmaterial) from weapons manufacturing installations. If
remains unknown. However, from the point of view ofsuch facilities are in close proximity, special arrange-
proliferation danger, there is no clear reason to concealents will be necessary to protect the sensitive areas.
this information. Itis already generally known that NWSLike the interior of any weapon dismantling facilities,
prefer a high Plutonium-239 content for weapons plutoshipments to and from military-related buildings at such
nium and a high Uranium-235 content for weapons-gradagual-use sites must be exempted from inspections. The
uranium. Possible Russian motivations for maintainingbsence of illegal enrichment or reprocessing operations
secrecy on this issue include bureaucratic inertia, antbuld be verified with a certain level of confidence by
the fear that embarrassing surprises could be revealazkternal environmental monitoring of effluents. The first
Isotopic concentration data might reveal, for instanceask when safeguards are initiated is to examine the de-
that Russian weapons-grade material is of embarrassign of a facility. Close integration of different activities
ingly low quality, or conversely that the plutonium hasmight pose initial problems, but a timetable can be imple-
been further enriched. mented for the separation to be completed.

» The amount of material needed for one warhead: The high degree of civilian-military integration at sev-
Another possible problem with inspections at formeeral Russian HEU production facilities illustrates the
military sites is that scraps or tools there might revegbroblems discussed above. The Ural Electrochemistry
the size of nuclear weapons pits. The pit is the fissil®lant, for example, located in Verkh-Neyvinsk, would
part of a nuclear warhead, and in modern devices, it @most certainly present dual-use problems because it
always shaped as a hollow sphere. The exact size ahds facilities related to the storage and manufacturing of
dimensions of pits are classified in all NWS, and therélEU weapons components at the same site as civilian
are presumably wide variations. Although the revelatioenrichment facilities. Similar problems are likely to
of this data would not pose a major proliferation riskemerge at the Siberian Chemical Combine (Tomsk-7),
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the Electrochemistry Plant (Krasnoyarsk-26), and theroblem that requires time to resolve. Implementing ap-
Electrolyzing Chemical Combine (Angarsk), where mili-propriate material accountancy systems in these coun-
tary and civilian enrichment facilities are collocated. tries is a technical problem that requires financial
As all these plants are former military production sitestesources and time. Furthermore, implementing the safe-
They would be subject to inspections under any futurguards themselves poses additional technical challenges
FMCT, in addition to being monitored under any uni-that require more time and money. Currently, interna-
versal safeguards agreements. Problems with such ctibnal safeguards in the NNWS are based on INFCIRC/
location in France and Britain do not exist because df53 and the “93+2” reforms. The costs of a universal
EURATOM safeguards; but maintenance, the removaystem based on these standards would be about three
of Americium, or future dismantling activities could raisetimes the current costs However, this would total only
similar issues for Paris and London as well. about $140 million annually, a bargain in terms of pro-
Another similar example of dual-use problems in Aifgration effecti_v(_aness. Cor_npare this sum, for example,
NNWS is the military HEU and other uranium from theW'th the $1.5 billion the United Stgte_s allocated_for the
former Soviet military complex that is currently locategMaintenance of the Nevada test site in 1996. Aside from

in Kazakstarf® Kazakstan, in an effort to implement full- the financial costs, the organizational efforts of the IAEA

scope IAEA safeguards, submitted information on thi ould also have to tri_p_le; the number of in_spectors will
material to the IAEA. Russia, however, has proteste e much larger, requiring further_ refprms in t_he IAEA'_
against the implementation of IAEA safeguards WithOne of the frequently v0|qed objections a_galnst a uni-
regard to this material because it considers the inform _ersal_safeguards_ syste_m is that the organlz_atlonal prob-
tion too sensitive. Similar problems have arisen at th ms |_nvolved W'_” be insurmountable owing to the
former Soviet nuclear test site in Semipalatinsk, Kazal&ompl'cated’ existing procedures of appointing IAEA in-
stan. Here again, Kazakstan as a NNWS has legal obfiPectors.

gations that are contradictory to Russian interests as aReform of the present safeguards system is thus nec-
NWS. Before international safeguards can be impleessary if it is to be expanded. Excessive costs, a bloated
mented, these problems must be resolved. bureaucracy, overly complicated formal procedures, du-

To safeguard nuclear material capable of revealin%"cation’ low effecti\_/eness,_ an_d too many inspections
classified information, IAEA material accounting pro-I places Wher_e_ c_onﬁdence is high anyway, were already
imong the criticisms of the IAEA that prompted the

cedures could be replaced with initial transparency me;’il - _ : _

sures. These measures would combine item accountin 3+2 reforms. Further_refo_rms a”_”e‘?' atimproving ef-
and qualitative measurements to confirm the emissiofrll_'e_nCy are necessary if umversghty is to become are-
characteristics of the declared nuclear material whil@/IStiC Prospect. Several steps will be necessary, among
avoiding the disclosure of sensitive data. Thus, sealetaem further S”'F’e_s toward _reducmg the trad|t|pnal fo-
containers holding excess declared weapons materigf> ON the receiving party in nuclear transactions and

could be monitored remotely to ensure that they are nfﬂcreasmg ssrutin),/’ on supplier countries, a process that
returned to weapons use. For instance, classificatioﬁarted with “93+2” reforms.

guidelines in the United States allow measurement at a An FMCT could serve as a driving force to help insti-
fixed distance of the total radiation emitted from a weaptutionalize the principles of transparency, irreversibil-
ons component container. Nevertheless, to facilitate thigy, and universality. The negotiation of a FMCT would
establishment of a universal safeguards regime, NW@lace fissile material control reforms in the arms control

should relax their classification laws. context. The major benefit would be reinforcement of
all other efforts, and the general strengthening of the

CONCLUSION: TOWARD AN FMCT AND A nonproliferation regime. The FMCT would ensure that

UNIVERSAL VERIFICATION SYSTEM verification measures are developed and applied in the

. . . NWS. The scope of the cut-off will define a legal frame-
Several political and technical hurdles remain to be . e .
) work for the future, which, as a minimum requirement,

overcome before universal full-scope safeguards can be o .
: : . must ensure that the total amount of military direct-use
attained. Paving the way for acceptance of universal safe-

guards by the NWS and threshold states is a politicz:rﬁ“f’lterlals can only be _redU(_:ed._The treaty_vv_ould be an
even stronger nonproliferation instrument if it ensured
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that categories 3 (military material withdrawn from dis-sile materials as a crucial step toward reducing prolif-
mantled weapons) and 4 (military material declared exeration risks and making nuclear disarmament irrevers-
cess to defense needs) are abolished and categorybiz.

(military materigl h‘?ld in reserve) is subst_antially '€~ Over the long term, distinctions between the civilian
duce_d. In addition, it WOUId be pr_efe_rable if the tree_‘t_ynuclear complexes of the NWS and the NNWS cannot
required that the quantity of material in category 1 (ml|l%

ol ional be declared. whi e maintained® A future universal system must be dif-
tary material in operationa weapons) be declared, whiga et than the current system, characterized by a new
would be a variant of the German proposal for a nucle

i : %rafeguards culture, and based more on technical and po-

weapons register under U.N. auspites. litical judgment than on the schematic implementation

At the moment, the Conference on Disarmamenf quantification measures. Reforms will have to address
which is the most appropriate forum for negotiating arseveral criteria: finances, organization, decisionmaking,
FMCT, is deadlocked. The content, scope, and verificaeffectiveness, concern about noncompliance, and stan-
tion mechanisms of any potential cut-off treaty thus seemards (such as significant quantities). However, many
unclear. The reasons for the stalemate can be foumdthese reforms will become necessary anyway because
mainly in the experience of the CTBT negotiatiéhs. of various nonproliferation and disarmament problems
But, if the deadlock persists, suspicion might grow amonthat demand new solutions. Seen from this perspective,
many states that good will on the part of the NWS and new global approach could potentially lay the basis
the threshold states is lacking. However, a cut-off treatfor a future nuclear-weapon-free world. As William
would be an integral part of a new concept, and it woultiValker has argued, “the regulatory situation in all coun-
be a great mistake to abandon the idea. tries, including the NWS, should be approacagd the
world is preparing for total nuclear disarmament

Indeed, the time is ripe for the introduction of regula i ! -
P d \ghether or not that is a desirable or realistic prospgéct.”

tory measures also in the NWS and for the creation of
fundamentally new concept of how to deal with fissile
materials® The following principles should be used as
a base for new regulations and agreemdrasispar-
ency of fissile materials, in contrast to the former se-
crecy in the NWS during the Cold Wareversibility
O_f t_r_ansfers of fIS§I|e ma‘FerlaI_s from t_he mllltary Into thel The work for this paper has benefited greatly from discussions with Harald
civilian use; andiniversalityof international measurés.  wiiller, william Walker, PRIF’s nonproliferation group, and members of the
It is now Widely understood that nuclear activities areserman Foreign Office. Scott Parrish and two anonymous reviewers have
t | ti | but f leqiti te int sTeade very useful suggestions and have taken great care in the editing pro-
no On_y na |on_a concerns U are orlegi Ima_e intere ss. The author wishes to thank them all. The opinions of this paper are
to the international community. However, while trans-hose of the author and not necessarily those of the German government.
parency is accepted and practiced in the NNWS. it igarts of this paper are derived from a larger study, Annette ScAdpyegty
. . ’ _lc_)'n the Cutoff of Fissile Material for Nuclear Weapons — What to Cover?
still new to the NWS and the states outside the NP oy to verify?PRIF Reports, No. 48, July 1997.
The degree to which the NWS are ready to endorse |AEAQleg Bukharin, “Upgrading Security at Nuclear Power Plants in the Newly
safeguards for themselves varies. While the United Statglgependent StatesThe Nonproliferation Review (Winter 1997), p. 28;

: . ' . or an overview on the security of the Russian nuclear complex see: Oleg
shows an increasing openness, Russia has yet t0 C®Qkharin, “Security of Fissile Materials in Russi&hnual Review of En-
sider transparency seriously. V. N. Misharin, a formeslezgyJanf?| En;qu?hmﬁlz/lﬂl (1396?, ppb467-496. Bevond START Il s £

. . . Jeffrey Smith, “More Nuclear Disarmament Beyon is Ex-
Soviet Q|plomat Who served two tours of duty at the IAEA)ected’,,The Washington Pasianuary 23, 1997, p. Ad,
stated in an interview on safeguards: “The IAEA...shouldFor a detailed study of the problem of excess plutonium and its disposition

keep in mind that Iarge segments of Russia’s nuclear if€e: National Academy of Sciences (NAS), Committee on International Se-
curity and Arms Control (CISAC)Management and Disposition of Excess

dustry will remain outside [Of] IAEA controf™ Am- Weapons PlutoniunWashington, D.C.: National Academy of Sciences,
bassador Sha Zhukang presented China’s position @#04); NAS, CISACManagement and Disposition of Excess Weapons Plu-

s ; _ . s : _tonium: Reactor Related Optioif¢/ashington, D.C.: National Academy of
verification of a cut-off treaty as: “The verification mea Sciences, 1995).

sures should be [the] least intrusive in nature and suffiwiliam Potter, “Before the Deluge? Assessing the Threat Of Nuclear Leak-
cient care be taken to avoid abué"eDespite these age From the Post-Soviet StateArins Control TodaR5 (October 1995),

. . . . 9-16; Annette Schaper, “Nuclear Smuggling in Europe — Real Dangers
ObStadeS’ the international Commumty should urge th%d Enigmatic Deceptions,” paper presented at the forum on lllegal Nuclear

NWS to accept international safeguards over their fisfraffic: Risks, Safeguards and Countermeasures, Como, Villa Olmo, spon-
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sored by the EU Joint Research Center, June 11-13, 1997, proceedings (forfatonium

coming); Vladimir A. Orlov, “Accounting, Control, and Physical Protection * Moscow Nuclear Safety and Security Summit Declaration, April 20, 1996.
of Fissile Materials and Nuclear Weapons in The Russian Federation: Cuf* At the time being, production of military plutonium in Russia still takes
rent Situation and Main Concerns,” paper presented at the International Serplace because the production reactors simultaneously produce energy and
nar on MPC & A in Russia and NIS, Bonn, sponsored by the Deutschthe spent fuels must be reprocessed for technical reasons. See Perry, “Stem-
Gesellschaft fur Auswartige Politik, April 7-8, 1997. ming Russia’s Plutonium Tide.”

5 Department of Defens@997 Annual Defense Repo@hapter 7: “Coop- ¢ Numbers for totals, inside weapons, and U.S. declared excess derived from
erative Threat Reduction” (Washington, D.C.: U.S. Government PrintingDavid Albright, Frans Berkout and William Walkét|utonium and Highly
Office, 1997); U.S. General Accounting Office (GAGYeapons of Mass  Enriched Uranium 1996: World Inventories, Capabilities and Poli¢@s-
Destruction: Status of the Cooperative Threat Reduction Prodtastier ford: Oxford University Press, 1997).

Report, GAO/NSIAD-96-222, 09/27/96). For assessments see: Jessica EThis is primarily a political irreversibility. One hundred percent technical
Stern, “U.S. Assistance Programs for Improving MPC & A in the Formerirreversibility is not possible; but it can be approached by some disposition
Soviet Union,”The Nonproliferation Reviewd (Winter 1996), p. 17; and methods.

Oleg Bukharin, “U.S. Cooperation in the Area of Nuclear Safeguaftie,” '® SeelAEA Safeguards Glossarfvienna: International Atomic Energy
Nonproliferation Reviev (Fall 1994), p. 30. Agency, 1987).
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Council. lllicit Trafficking in Nuclear Materials and Radioactive Substancesdomestic law, especially where access to private property was concerned;
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November 1996. See Ann MacLachlan, “French, Germans and Russians affn‘Statement by the Utilities Employing Nuclear Energy and the Nuclear
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pean MOX Fabrication Plants for the Disposal of Plutonium from DismantledSymposium on International Nuclear SafeguaMignna, March 14-18,
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ceptions.”

3 QOleg Bukharin, “Integration of the Military and Civilian Nuclear Fuel

Cycles in Russia,Science & Global Securi#g (1994), p. 385.

4 Gennadiy Pshakin, “Methods to Cope With Material Protection Problems

in Russia and the CIS: How to Draw a Line Between Civilian and Military

Sector,” paper presented at the International Seminar on MPC&A in Russia

and NIS, Bonn, sponsored by the Deutsche Gesellschaft fir Auswartige

Politik, April 7-8, 1997.

4 J.T. Markinet al, “Policy and Technical Issues for International Safe-

guards in Nuclear Weapon States.”
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