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1 Introduction

Only two years ago, the international aims control community was still confident that a con-
vention to end the production of fissile material for nuclear weapons, the so-called "cutoff1,
would be next on the negotiation agenda, as soon as the test ban was completed. Meanwhile,
the Conference on Disarmament (CD) is deadlocked, and confidence is replaced by stupefac-
tion. Nevertheless, the cutoff is one of the most important steps on the disarmament agenda,
and all efforts are necessary to overcome the current difficulties. The Comprehensive Test
Ban Treaty (CTBT) can be regarded as a tool to cap the qualitative nuclear arms race, e.g. to
hinder the future development of qualitatively new nuclear explosives, and a Fissile Material
Cutoff Treaty (FMCT) can be seen as its quantitative counterpart, capping the amount of ma-
terial available for new nuclear weapons. Although the proposal of a cutoff was supported by
many UN General Assembly resolutions as a prerequisite for nuclear disarmament, it has
never obtained the same fame and significance as nuclear disarmament symbol as a CTBT,
and it has never played the same prominent role in discussions in international arms control
fora such as the NPT review conferences.1 The reason is not that it is less significant for nu-
clear disarmament than a test ban, rather there are two quite simple explanations: firstly, it is
more closely affected by civilian commercial interests, and secondly, fissile material produc-
tion is not a spectacular and unambiguous event that can cause headlines and outrage like a
nuclear explosion- A cutoff is therefore less famous and more complicated than a test ban, but
it is at least as important to nuclear disarmament

The hope that early negotiations would take place was fueled by the UN General Assembly
resolution in December 1993 and by the negotiating mandate adopted by the CD in 1995. In
May 1995, the NPT extension conference also agreed upon the Principles and Objectives for
Nuclear Non-Proliferation and Disarmament which explicitly identify the cutoff as a disar-
mament measure that has to be achieved soon. The interests of great powers in a cutoff
seemed to converge. Because of nuclear arms reductions, both the U.S. and Russia hold ex-
cess nuclear material whose disposition is already a problem. An FMCT would consolidate
the status.quo which has almost been achieved: UK, Russia2, and France have all announced
that they have ceased production of Pu and highly enriched uranium (HEU) for weapons pur-
poses. China alone has not made a formal commitment, although it too is believed to have
ended production. They are likely to see advantages in maintaining the status quo and in pre-
venting an accumulation in other countries.

1 This applies particularly on discussions of die realisation of article VI of the NPT which were always related
to a CTBT but hardly ever to an FMCT. On analyses of the third and fourth NPT review conferences see H.
MUlier, D. Fischer, W. Kotter, Nuclear Non-Proliferation and Global Order, SIPRI, Oxford University Press,
1994.

2 At the time being, production of military plulonium in Russia still takes place because the production reac-
tors simultaneously produce energy and the spent fuels must be reprocessed for technical reasons.

China has never officially declared a slop, but several officials have made indications, e.g. Jin Huimin of the
China Institute of Atomic Energy in a conference paper: "By early 1994, production of fissile materials for
weapons may have ended in all the NPT nuclear weapon states." See Jin Huimin, On Verification of the Cut-
Off Treaty, Paper for the 5th ISODARCO-Beijing Seminar on Arms Control, 11-16 November, 1996,
Cheng-Du, China; China has officially declared its interest to participate in FMCT negotiations.

76



Appendix' I: Some striking similaritiesand some telling dissimilarities between a cutoff
convention and a CTBT by Stephan Keller 56

Appendix II: Euratom and other regional safeguards systems and their potential roles in
a cutoff 59

Appendix III: Glossary of technical and legal terms 64

Appendix IV: Abbreviations 68

77



Summary

A treaty to end the production of fissile material for nuclear weapons, the so-called cutoff, is
one of the most important steps on the disarmament agenda, and all efforts are necessary to
overcome the current difficulties in its designated negotiation forum, the Conference on Dis-
armament (CD). The CD at the time being is deadlocked; the interests, the scope, and the
verification of any potential cutoff seem unclear. The complex questions involve political,
technical, legal, and economic aspects and constitute a challenge for diplomats and decision
makers.

Since 1946, a cutoff has been proposed. In 1993, the topic was placed on the agenda of the
CD. The Principles and Objectives for future NPT reviews explicitly list a non-discriminatory
and universally applicable Fissile Material Cutoff Treaty (FMCT) as nuclear disarmament
measure that must be successfully pursued. The establishment of an Ad Hoc Committee in the
CD with a mandate to negotiate a fissile material cutoff treaty struggled with difficulties for
more than a year. The central dispute was whether the mandate should refer to existing un-
safeguarded stockpiles. The underlying conflict of the CTBT negotiations can be summarized
as nuclear disarmament versus nuclear nonproliferation. The same conflict is now blocking
progress with FMCT negotiations in the CD.

In contrast to the CTBT negotiations, negotiations on an FMCT must take into account sev-
eral other international activities closely related to its subject These are security and transpar-
ency of fissile materials from nuclear disarmament and of nuclear weapon complexes, inter-
national negotiations on enhancing transparency, security, and control on plutonium, under
the name of Guidelines for the Management of Plutonium (GMP); and the 93+2 safeguards
reforms. Whereas the traditional IAEA safeguards had the major goal of verifying compliance
with commitments, the 93+2-refcrms seek to allow tbenlAEA to detect noncompliancere.g.
undeclared activities at an earlier stage. All activities show a trend towards safeguards also in
nuclear weapon states (NWS). The FMCT would act as policy driver to ensure that verifica-
tion measures are developed and applied in NWS.

At the center of technical proliferation concerns is direct use material that can be used for
nuclear warheads without any further enrichment or reprocessing. Those materials are pluto-
nium (Pu) and highly enriched uranium (HEU). A broader category of materials is defined as
all those containing any fissile isotopes, it is called special fissionable materials. In order to
verify that no direct use materials are abused for military purposes," also special fissionable
materials must be controlled. An even broader category is simply called nuclear materials.
The total amount of military materials is the cumulated production of the last decades, and the
number of warheads that could be fabricated from it is higher than the nuclear arms race
peaked during the Cold War. Pu and HEU can be distinguished into the following categories
of utilisation: 1. military direct use material in operational nuclear weapons and their logistics
pipeline, 2. military direct use material held in reserve for military purposes, in assembled
weapons or in other forms, 3. military direct use material withdrawn from dismantled weap-
ons;' 4; military direct use material considered excess and designated for transfer into civilian
use, 5. military direct use material considered excess and declared for. transfer into civilian
use, 6. direct use material currently in reactors'or their logistics pipelines and storages, and 7.
irradiated Pu and HEU in spent fuel from reactors, or in vitrified form for final disposal. Large
quantities, of materials are neither inside weapons nor declared excess. So far, there are no
legal obligations for NWS for limitations, declarations, or international controls of any of the
military categories beyond national legislations.
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Some variations of a potential FMCT scope with different degrees of obligationsare: h The
original approach which bans just future production without measures on existing materials.
This was the original U.S. proposal. It would cement what is already almost reality. 2. The
good-will-approach which strives for reductions of the amount of military material. It would
also ban the transfer of material back to military uses, once it has become civilian, and it
would register upper limits that are allowed for undeclared material. 3. The one-way-
approach which would make sure that the amount of military material is not increased. It
would also ban withdrawal of material from international safeguarding and it would imple-
ment the obligation to put declared excess material under international safeguards within a
defined timetable. 4. The disarmament approach which would create mechanisms for reduc-
tion. It would oblige the members to adjust the upper limits of undeclared material to future
nuclear disarmament treaties, e.g. a START-III treaty and others that might come. 5. The In-
dian approach which would be a time-bound framework for comprehensive nuclear disarma-
ment. This demand is the reason for the current deadlock in the CD.

As there are many variations of scope, also many verification scenarios are possible. Even in
case of an FMCT with the most limited scope, the verification must cover not only nonpro-
duction but also nondiversion at least of civilian materials produced later. This is identical to
what is already being verified in NNWS under full scope safeguards, with the only exception
that NNWS are not allowed the possession of unsafeguarded materials from earlier produc-
tion. For ttie NPT,.the trust into the NNWS is not high enough to renounce full scope safe-
guards! Why should NWS be more trusted not to divert fissile materials for nuclear explosive
purposes than NNWS? But so far, full scope safeguards are still difficult to accept for NWS.

Safeguards must be designed in a way that they are capable of. detecting any of the procure-
ment strategies with- a' sufficient probability. The specific technological requirements of veri-
fication depend on the characteristics of the technical production process. For HEU produc-
tion, feed material, e.g. natural, depleted or low-enriched uranium, and an enrichment facility
are necessary. Spent fuel contains plutonium, highly radioactive fission products and their
decay products, and unaffected uranium. Plutonium can be separated from spent fuel by
chemical means which is called reprocessing. The total verification costs of a comprehensive
verification system are estimated in the range of 140 million U.S. dollars which is about three
times as much as the current annual safeguards expenditure.

Specific verification problems are: 1. naval fuel which often consists of HEU. It must be
clarified whether unverified production of HEU for military naval reactors will be banned or
not In case it would be allowed, the FMCT would contain a large loophole which would
hardly be acceptable to most negotiating parties. 2. The production of military tritium which is
contained in all modem nuclear warheads gives rise to a further difficulty because it might be
confused with'plutonium production. It would not be convincing to exempt tritium production
reactors, although such a demand is likely to be raised in negotiations. 3. Dual-use and mili-
tary facilities can reveal too much sensitive information. Such facilities could be former mili-
tary production sites, maintenance facilities still in use, or dismantlement facilities for nuclear
warheads. As a start of the verification, materials accounting procedures could be replaced by
transparency measures that rely on a combination of item accounting and qualitative meas-
urements. 4: Most plants in the U.S., Russia, China, and in the States outside the NPT have
not been planned to'take up safeguards: State systems of accountancy and'control compatible
with IAEA standards are still lacking in some countries. Because of these problems, it must be
expected that certain time scales after entry into force will be necessary for the implementa-
tion of the verification. However, itis_strongly recommendable.to-specify these times.
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3 The scope: What should be covered by a fissile material cutoff-
treaty?

Already during the negotiations on the mandate text, it became clear that there are many dif-
ferent ideas what the scope of an FMCT could be. The interest in disarmament and more uni-
versal controls will imply a preference for the inclusion of aJready existing materials, those
interested in nonproliferation and the incorporation of all states will prefer a narrow scope
which is restricted to only future production, because this seems more acceptable to the NWS
and India. In the first section of this chapter, some more details of the several technical cate-
gories, whose production could be banned or whose civilian use be verified will be presented.
A categorization of materials is an interdisciplinary endeavour: it involves technical, legal,
and political definitions and terms. The second part will give some scope variations, based on
this categorization.

3.1 Classification of materials

693.1.1 Technical material categories and IAEA definitions

At the center of technical proliferation concerns is direct use material that can be used for
nuclear warheads without any further enrichment or reprocessing. That material is plutonium
(Pu) and HEU.70 The isotopic composition of Pu can vary depending on its technical origin. In
NWS, weapon grade Pu is preferred for warheads, however, a crude nuclear explosive can
also be fabricated from reactor grade Pu, as it occurs in all civilian programs that produce or
use Pu.71 Therefore, the IAEA does not make a legal Hictinrtinn Mw^n * hrm Also MOX, as
long as it has not been irradiated in a reactor falls into this category. HEU is defined as ura-
nium whose U-235 component is enriched over 20 %. Typically, the enrichment of HEU used
in nuclear warheads is much higher, above 90 %. Uranium used as fuel for civilian energy
generation is only low enriched to about 3-5 % (LEU). It is not possible to make a warhead
from LEU without further enrichment, in contrast to MOX, it is therefore not classified as
direct use material. There are only three applications of HEU:. nuclear explosives, naval fuel,
and research reactors. Technically, it is possible to replace the HEU in naval and research re-
actors by lower enriched fuel, with only minor technical disadvantages.72 Since direct use

A set of measures aimed at strengthening fissile material controls has been analysed by: L. Gronlund, D.
Wright, Beyond Safeguards-A Program for More Comprehensive Control of Weapon-Usable Fissile Mate-
rial, Report by the Union of Concerned Scientists, May 1994. Several of these measures could also be ele-
ments of a cutoff scope.

For a more detailed and comprehensive list of definitions see also Appendix II.

70 The fissile isotopes are Pu-239, Pu-241, and U-235. There is also U-233, but so far no military application
has become known.

E. Kankeleit, C. Kflppers, U. Imkeller, Bericht zur Waffentauglichkeit von Reaktorplutonium, Report IA-
NUS-1/1989, this report has been translated by the Livermore Laboratory under the title "Report on the
weapon usability of reactor-grade plutonium"; and C. Mark: Explosive Properties of Reactor-Grade Pluto-
nium, Science & Global Security, Vol. 4, p.] 11, 1993.

There have been considerable international efforts to convert research reactors to LEU fuel, with the long
term goal to abolish this application completely and universally. Unfortunately, a new project of a research

80



material has civilian and military applications, it has been proposed to ban the production of
direct use material altogether.73 This is certainly not acceptable for stales with civilian Pu use
and was also not the intention of Clinton when he made his proposal in 1993.74 But a univer-
sal ban of HEU production in contrast could become a more realistic prospect. Only very
small amounts are still used for civilian research reactors. The quantities used for naval pro-
pulsion are much larger, but for the foreseeable future this could be served with fuel from nu-
clear disarmament whose quantities are even larger. Some HEU fueled naval reactors could
also be converted to LEU use.75

A broader category of materials is defined as all those that contain any fissile isotopes, it is
called special fissionable materials. It includes direct use materials, and in addition also natu-
ral uranium (contains 0.7 % U-235), LEU, irradiated HEU, and spent fuel. HEU can be made
from LEU by further enrichment, Pu can be obtained from spent fuel by reprocessing. In order
to verify that no direct use materials are abused for military purposes, also special fissionable
materials must be controlled. An even broader category is simply called nvclear materials. In
addition to the special fissionable materials, it also contains so-called source materials.
Source materials are those containing U-238 from which Pu is bred when irradiated in a nu-
clear reactor.

Another material whose production ban or control is also discussed in the framework of an
FMCT is tritium.1 Tritium in its nuclear applications undergoes not fission but fusion. In the
IAEA classification, it does not count as nuclear material. It is used in modem warheads and
in civilian fusion research. Since tritium decays with a half life of about 12 years, it must be
replaced from time to time. As long as they still maintain arsenals, the NWS are therefore
unlikely to accept a production ban. In nuclear warheads, it is used for a mechanism called
"boosting'1: during the nuclear chain reaction, also fusion reactions between deuterium and
tritium take place which release fast neutrons. These neutrons contribute to the chain reaction
which therefore grows faster. As a result, a larger fraction of the fuel is fissioned, so that with
boosting the energy release is larger while the quantity of fission fuel in the warhead stays the
same.

reactor to b e fueled with H E U in Garching seems to undermine these attempts. See A. Schaper, D e r geplante
Forschungsreaktor in Garching - ROckfall in alte Stodcrzeiten deutscher Nichtvcrbreitungspolitik? HSFK-
Standpunkte N r . 3 , March 1996; H.-J. Didier, R. BStz, Die Garchinger Hochfluflneutroncnquelle ist im Bau,
Atomwirtschaft , Vo l . 4 2 , N o . 3 , p . 166, March 1997.

71 Statement b y Indonesia at the General Debate in the First Committee on Disarmament "and International
Security, N e w York, October 1 9 , 1 9 9 4 ; analysts who advocate such a total production ban are: B . G. Chow,
R. H. Speier, G. S. Jones, The Proposed Fissile-Material Production C u t o f f - Next Steps, R A N D , National
Defense Research Institute, 1995; W. Liebert, Proposal for a Comprehensive Cutoff Convention, Paper pre-
sented at the Workshop on "Fissile Material and Tritium - How to verify a comprehensive production cutoff
and safeguard all stocks", Geneva, 29-30 June 1995; P. Leventhal, in: Nuclear Control Institute Press Re-
lease: U . S . Support for Total Test Ban Marks Historic Milestone - Total Ban on Bomb Materials is Crucial
N e x t S t e p p t o g u s t 1 1 , 1 9 9 5 .

74 Clinton in letter to Congressman Stark on Oct. 20, 1993: "1 have not, however, called for a treaty banning all
fissile material production. Such a proposal would breach existing U.S. commitments and lead to confronta-
tion with Russia and our allies. This action would divert attention from cooperative efforts to stop prolifera-
tion, and undercut the impact o f our fissile material initiative on countries currently outside the N P regime."

75 Cf. section 4 .5 .1 Naval fuel.
7* M. Kal inowski , L. Colschen, International Control of Tritium to Prevent its Horizontal Proliferation and to

Foster Nuc lear Disarmament, Science and Global Security, Vol. 5, N o . 2 , p . 130, 1994/95. S e e also section
4.52 Tritium.
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There are also civilian applications of tritium, namely radiolumihous colours for various ap-
plications, in nuclear physics, and in fusion research. The latter use will probably grow in fu-
ture because some large fusion experiments with tritium are planned in the next years. Most
previous experiments so far have still worked without tritium. 7

The following figure (Figure 1) is a "set-diagram" for an overview on all these technical cate-
gories.

Figure 1: Overview on relations between different categones of materials

This applies especially to magnetic fusion. An international experiment facility will be ITER (International
Thermonuclear Experimental Reactor, participation by Euratom, Japan, U.S., and Russia).
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3.1.2 Utilization of plufoniura and HEU

The following table (Table 1) gives an overview on quantities and production of military ma-
terials in several countries:78

Stale or
region

FSU

USA

France
China
UK_
Israel

India

Pakistan

Pu inventory ft \ HEU inventory /1
(31 Dec. 1994) | (31 Dec. 1994)

131+20% | 1025 ±30%

85 ±2% | 645±10%

5.0± 30%
""" 4"0 ± 50%""~

24+ 20%
20 ± 25%

3.1 ±20% | 8 ±25%
0.44

0.30

—

_

—-

0.21

•
Pu production i HEU production

:
:

still producing, but
interest to stop
stopped in 1988

legally permanent
stopped 1992

stopped 1988

stopped in 1964
since 1992

| stopped 1996
no official announcement, but believed

stopped 1995 " j stopped 1963
probably still occur-

ring
probably still occur-

ring

just started (Khushab
reactor)

—

—

stop declared in
1991, but not

trusted by India

Table 1: inventories and production of military materials in several countries (tons) '
Source: Albright, Berkhout, Walker"

It presents the mo^detailedr numbers publicly known or estimated. The amount of material
needed for one warhead is just a few kilograms.80 The total amount of military materials is the
cumulated production of the last decades, and the number of warheads that could be fabricated
from it is higher than the nuclear arms race peaked during the Cold War. It is not surprising
that especially the U.S. and Russia have stopped further production or intend to" do so. In case
only future production is banned but the amount of military materials is not ifreversably re-
duced, a reversal of the nuclear arms race could still easily arrive at similar or higher warhead
numbers.

Pu and HEU can be distinguished into the following categories of utilisation:

1. military direct use material in operational nuclear weapons and their logistics pipeline,
2. military direct use material held in reserve for military purposes, in assembled weapons

or in other forms,
3. military direct use material withdrawn from dismantled weapons,
4. military direct use material considered excess and designated for transfer into the civil-

ian use,

7* Inventories from: Albright, Berkhout, Walker, fh. 11, tables 14.3,14.4, and 14.5.

P. Marshall, BNFL halts military Pu production from Calder Hall Magnox Station, Nucl. Week, April 27,
1995, p. 13.

Cf. table in Appendix II: Euratom and oiher regional safeguards systems and their potential roles in a cutoff,
p. 66.
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5. military direcf, use material considered excess and declared for transfer into the civilian
use,

6. direct use material currently in reactors or their logistics pipelines and storages, (naval
and research reactors, power reactors, breeders),

7. irradiated Pu and HEU in spent fuel from reactors, or in vitrified form for final disposal

The military categories 1-5 are not regarded as illegal only in NWS and SON, as only the ci-
vilian categories 6 and 7 are allowed in NNWS parties to the NPT. Discussions of scope must
focus on the questions concerning which of these categories will be banned, allowed, capped,
reduced, declared and/or controlled, and to which extent. Table 2 gives an overview on Pu and
HEU inside and outside operational nuclear weapons.81

Inside weapons

Pu

HEU
Unknown destination

Pu
HEU

Declared excess
Pu
HEU

Under safeguards
Pu
HEU

Total
Pu
HEU

USA FSU France China UK

28-37 3 8 ± 1.5-2 ? L 5 ±

uncertainty uncertainty

140-280 165-330 .7.4-14.8- 9.0-13.5 3.-6

10-20 0-76 1.5-5 0-6 0-2.?
126-395 0-667 2-23.8 1.5-16 0-7

38.2 50-100a 0 0 0
174.3 500b 0 0 0

2C 0 0 0 0
10e 0 0 0 0

85+2% 131 ±25% 5.0 ±30% 4.0 ±50% 3.1 ±20%
645 ±10% 1025 ±30% 24 ±30% 20 ±25% 8 ±25%

average
total

75

485

77
553

74
674

2
10

228
1722

Numbers for total, inside weapons, and U.S. declared excess from Albright/Bcrkhout/Walker (&. 11).

Not officially declared, but working figures used in disposition studies of Russian Pu, e.g. the Joint
U.STRussian study (fh. 47).

Russia has agreed to sell 5001 weapon grade HEU to the USA over 20 years.
e from F. v. Hippel (fe. 50).

Table 2: Inventories ofPu and HEU inside and outside
operational nuclear weapons (illustrative estimates).11 The units are tons.

It can be seen from the table that there are large quantities of materials neither inside weapons
nor declared excess, e.g. this "missing material" belongs into the above listed categories 2, 3,
and 4. It is of the order of hundreds of tons, sufficient for tens of thousands of warheads. One
reason why NWS are hesitating to put it under safeguards is that a large fraction is in the form
of weapons components and must first be converted into a less proliferation relevant form.E2

However, opinions of what is considered too sensitive vary in a wide range. The scope of the
cutoff will define a legal framework for its future, which as a minimum requirement must

11 From Albright, Bcrkhout, Walker, fii. 11.

12 Cf. section 4.5.3 Dual-use and military facilities.
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ensure that the total amount of military direct use materials can only be reduced, preferably,
that at least categories 3 and 4 are abolished and category 2 is substantially reduced. In addr*
tion, the quantity of material in category 1 could be declared, which is a variant of the German
proposal to implement a nuclear weapons register with the U.N. The Indian demand for
comprehensive disarmament is equivalent to a time bound framework for the ban of catego-
ries 1-5.

3.1.3 The current status of bans and safeguards on'materials84

So far, there are no legal obligations for limitations, declarations, or international controls of
any of the military categories beyond national legislations. Some civilian material in the NWS
is subject to voluntary safeguards, some of which will be U.S. excess military material. But so
far, much material is left out from any decision, whose future is not yet decided. All civilian
nuclear material in France and the UK is subject to Euratom safeguards. But they have the
right to withdraw it to defense needs, with the consequence that Euratom controls cease. If
controls are not tightened, NWS could become a source of direct use nuclear materials, tech-
nologies and knowledge directly usable for nuclear weapons, and dual-use materials, tech-
nologies and knowledge for potential proliferators.

NNWS parties to the NPT are committed to accept safeguards on all nuclear material in all
their peaceful nuclear activities (full scope safeguards). Full scope safeguards are also called
INFCIRC/153-type safeguards according to the model agreement with the IAEA. The mate-
rial of the EU members is additionally subject to Euratom safeguards, that of Brazil and Ar-
gentina subject to ABACC safeguards whose intrusiveness is comparable to that of Euratom.
The group of NNWS may be subdivided into states with a good nonproliferation record that
are unlikely to develop nuclear ambitions and those which might be tempted to start a nuclear
program, e.g. Norm Korea, Iraq, or Iran. Additional countries that in future might fall in the
latter category will in all likelihood be states that will have isolated themselves in the interna-
tional community. The industrialized NNWS can be a source of dual-use materials, technolo-
gies and knowledge for potential proliferators.

India, Pakistan, and Israel are in possession of unsafeguarded military and civilian materials.
They have some civilian facilities that are subject to JNFCIRC/66-type safeguards which are
restricted only to these facilities and do not cover all materials (also called facility attached
safeguards). Similarly to the NWS, also this country group can be a source of direct use nu-
clear materials, technologies and knowledge directly usable for nuclear weapons, and dual-use
materials, technologies and knowledge. In sum, there are voluntary, facility attached, and full
scope IAEA safeguards, and full scope safeguards on civil materials by Euratom and ABACC,
and in addition 93+2 measures. The following figure (Figure 2) depicts the several categories
of materials that are possible, including the military categories listed above and the various
legal safeguard categories for civilian materials.

" K. Kinke), "German ]0-point initiative for nuclear nonproliferation", Bonn, 15 December 1993. For the sig-
nificance of this proposal and the reaction of the NWS see: H. MOHer, Transparency in Nuclear Arms: To-
ward a Nuclear Weapon Register, Arms Control Today, October 1994, p.3.

u The legal properties of current safeguards are explained in detail in section 4: Verification.
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Figure 2: Overview on different categories of civilian and military nuclear materials

The next figure (Figure 3) adds to this depiction several countries and country categories.

Figure 3: Overview on material and country categories
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Not all theoretical combinations of countries, country categories and legal statuses of material
categories exist. In addition, the 93+2 reforms will be implemented earlier in some states, and
later in others. As a summary, the following depiction (Figure 4) illustrates the situation of
today: combinations that do not exist, e.g. Russian material from disarmament under safe-
guards, or combinations that are banned, e.g. unsafeguarded materials in NNWS, are shaded:
0 , existing combinations are left in white color, in case this is not known, they are hatched.
This situation is in transition because of the implementation of 93+2 (part II). The figure pres-
ents a snapshot since declared excess materials can also already be categorized as civilian
materials, e.g. the line between civilian and military materials is moving. This move becomes
politically stabilized when excess materials are declared, and it becomes more irreversible
when confirmed by international law.85 So far, all NWS (and SON) can move all lines be-
tween the several categories as they please, with the exception that France and Britain are not
allowed unsafeguarded civilian materials, however they can transfer it to unsafeguarded mili-
tary categories.

Figure 4: Overview on today's existing and not existing combinations
of country categones and categones of legal statuses of materials

85 A 100 % technical irreversability is not possible, however can be approached by various disposition meth-
ods. See section 2.4.1.
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3.2 Some var ia t ions of scope with different degrees of obligat ions

3.2.1 The original approach: ban only on future production

A ban just on future production without measures on existing materials was the original U.S.
proposal. It would cement what is already almost reality. It fits with the first priority of inter-
ests of the NWS which is r.cr.prcliferation, e.g. getting all others including all NWS and SON
into a treaty, while at the same time keeping own additional obligations as low as possible. As
long as no other measures on existing materials are taken, the major benefit would be insert-
ing some controls into the three SON, in case they can be persuaded to participate. A second
advantage would be the good prospect for broad acceptance in NWS. The third advantage
would be the formal fulfilment of an important requirement of the Principles and Objectives,
which would be helpful for the success of future NPT review conferences. A fourth advantage
in the view of the NWS would be that they can point to the achievement of an FMCT as an-
other nuclear disarmament success.

But there are also disadvantages: the NWS would retain a reservoir of military direct use ma-
terials for rearmament, which would be huge for the U.S. and Russia. The cap would only
take effect when an eventual rearmament would go far beyond of what were the highest war-
head numbers during the Cold War. Secondly, most of this material would not even be de-
clared, let alone be safeguarded. Thirdly, this would not only weaken the disarmament com-
ponent, but also weaken the nonproliferation goal because without controls on materials,
transfers cannot be controlled internationally either. Fourthly, the claim that the FMCT consti-
tutes a major disarmament measure could be denounced as hypocritical, because these flaws
are widely seen, and the assumption that the presentation of an FMCT will smooth future re-
view conferences could turn out in its contrary. Finally, an important disarmament symbol
would have been wasted by missing the opportunity to giving it more substance.

In case just future production is banned and only enrichment and reprocessing plants are
monitored, the picture of Figure 4 is the same, it might only be changed by accession of SON.
All lines between NWS's categories could still be moved freely, only the mechanism of en-
larging the total amount of military materials would be banned, but even this only if it is for-
bidden to transfer civilian material into military categories. This scenario serves the interests
of getting the SON in and of giving them some legitimation, but it runs counter the interests
of disarmament and globalization of controls.

3.2.2 The good-will-approach: strive for reductions of the amount of military material

A more far reaching proposal for the scope would in addition to the original approach include
the following:

a) the ban of future production,

b) the ban to transfer material back to military uses, once it has become civilian,

c) the register of upper limits that are allowed for undeclared material, e.g. material above
this limit must be declared excess, e.g. it must be put into category 5 of the above list
(p.21). A variant or complement could be an International Nuclear Weapons Register.83

Also this approach has advantages and disadvantages: one advantage would be that the
amount of military material can legally only be reduced but not enlarged. For those SON in-
terested in legitimation, it serves their interest since it specifies some material categories and
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allows keeping unsafeguarded stocks. In other words, everybody is allowed to possess a black
box of unsafeguaxded material, with the black box of NNWS being already empty. Other adc
vantages are the same as in the "original approach" of section 3.2.1. The categorization picture
of Figure 4 would look more simple because of less categories, and the lines between catego-
ries could not be moved freely any more.

But there are also disadvantages: The major disadvantage is that the NWS and SON can still
keep stocks as. large as they please though being under some political pressure to justify the
need for military purposes. Legally, they can classifiy as much as they like as "necessary for
maintaining the stockpile" without even revealing numbers. A major disadvantage is that the
declarations of upper limits are only declared but not controlled, and a break-out would be
still relatively easy. The interests of those who want more security and control discipline of
nuclear materials are not served.

3.2.3 The one-way-approach: make sure the amount of military material is not in-
creased

The scope would be more convincing if there were more obstacles against a reversal. This
could be accomplished by the following additional obligations:

d) the ban to withdraw material from international safeguarding. This goes beyond what is
currently legal under the voluntary safeguards agreements with the IAEA which allow
the withdrawal of materials from safeguarding "in exceptional circumstances'1.86

e) the obligation to put declared excess material (category 5) under international safe-
guards within a defined timetable.87 The definition of the timetable should be more ex-
plicit than the wording of the Moscow P8 nuclear summit declaration "as soon as it is
practicable to do so" (cf. section 2.4.1). A timetable will probably be necessary because
there might be specific problems at former military sites that must first be solved (cf.
section 4.5.3.).

The advantage would be that the control over fissile materials would be steadily increased and
would thereby better serve disarmament and nonproliferation. Also related activities would be
confirmed and strengthened, especially the already ongoing efforts to submit Russian and
U.S. declared excess materials under IAEA safeguards.

3.2.4 The disarmament approach: built-in mechanisms for reduction

Instead of building in only some political pressure not to keep military stocks too large, some
more binding disarmament obligations would be created when the scope would also cover the
following item:

f) the obligation to adjust the upper limits of undeclared material to future nuclear disar-
mament treaties, e.g. a START-III treaty and others that might come. This implies that
these limits must be justified in negotiations on their quantities and made plausible with
rough estimates of how much is averagely needed for one warhead, as soon as the next

8S T. Shea, On the Application of IAEA Safeguards to Plutonium and Highly Enriched Uranium from Military
Inventories, Science & Global Security, Vol. 3, p. 223,1993; B. Pellaud, fh. 53.

" This corresponds to the proposal of an International Register of Plutonium and HEU: D. Albright, F. Berk-
hout, W. Wafter, World inventoy of plulonium and highly enriched uranium 3992, SIPRI, Oxford University
Press, 1993.
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nuclear reduction treaty is concluded. This will create pressure to keep them low. As a
consequence, the limits will not be much larger than the actual need, e.g. in weapons
and in reserve for military purposes (categories I and 2). Large ambiguous stocks con-
sidered excess but not declared so (categories 3 and 4) will be delegitimized as a conse-
quence. Those who do not yet have any such treaty start with arbitrary numbers or num-
bers to be negotiated. The U.S. and Russia start with numbers and a time frame that fit
to START-II (or III), the NNWS start with zero.

Again, there are advantages and disadvantages: the major advantage is that most of the mili-
tary material will after some time be irreversibly transferred into civilian categories, thereby
constituting true nuclear disarmament. The military quantities would be far less than in the
original or one-way approaches. Secondly, official numbers would underline the commitment
for international and universal bookkeeping and the international responsibility for disarma-
ment. Thirdly, a balance sheet, especially with an implicit time table towards reductions, cre-
ated by the NWS and SON themselves is a necessary step towards nuclear disarmament and
would enhance the credibility of the commitments of Article VI of the NPT and of the Prin-
ciples and Objectives. Finally, official policies of the participants would not be violated: the
U.S. and Russia pursue as they have planned and undertaken anyway, e.g. with storage and
disposition plans and START 3 negotiations; the UK, France, and China can maintain their
current policies of joining nuclear disarmament only when that of the U.S. and Russia has
become more substantial, India would get a face-saving compromise because some equiva-
lents of time tables will be built in, e.g. for putting excess materials under safeguards or for
links with other disarmament treaties, Pakistan will join when India joins, and Israel can keep
up its.policy of neither confirming nor denying the existence of nuclear weapons, since the
registered numbers are fictitious for a start and not understood to be reflecting the real amount
of military materials still in use.

The major disadvantage, however, is that the declaration and registration of different upper
limits ranging from more than hundred tons down to zero may constitute an incentive for
disagreements and conflicts. Participants in negotiations may raise the argument of discrimi-
nation; an official number, for example, different from zero for Israel, though" fictitious, still
has the potential to create anger in the Arab world. Pakistan might object in case numbers for
India are higher, and some NNWS might object to numbers different from zero for some
SON. Certainly, this would pose a challenge for the negotiation skills of diplomats. Secondly,
such strong commitments simply are disliked by most NWS who still try to keep their na-
tional actions as independent and opaque as possible. The most open NWS is the U.S. They
certainly are also disinterested in the implicit strong international pressure that will be created
by such an FMCT scope..

This approach has the potential of getting the SON in as well as putting disarmament obliga-
tions on the NWS and could therefore serve all interests. It also means that everybody has to
pay a higher price.

As an example, the U.S. National Academy of Sciences has a "working figure" of 4 kg plutonium per war-
head for its disposition studies (fh. 38). This does not mean that this is the real number. The tables in
Appendix III give an impression on the variations of these numbers.
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3.2.5 The Indian approach: a time-bound/ramework for comprehensive nuclear dis-
armament

As a condition for its cooperation, India now asks for nothing less but a timetable for compre-
hensive nuclear disarmament. In the logic of the above list of scope elements, another element
would be added:

g) The obligation to reduce all military material in a defined time down to zero.

This has been unacceptable for the NWS and presumablyalso for Israel during the CTBT ne-
gotiations and is equally now. This demand is the reason for the current deadlock in the CD.
In fact, an FMCT has always been understood as a step towards nuclear disarmament and as a
disarmament symbol, but not as the final nuclear disarmament treaty. Time-bound proposals
are always problematic where substantial problems have to be solved. They neglect the ob-
stacles and problems that have hitherto resisted nuclear disarmament. Proponents of timeta-
bles for nuclear disarmament refuse to first approach solutions for these problems.89

19 W. Walker, Evolutionary versus Planned Approaches to Nuclear Disarmament, Disarmament Diplomacy, p.
2, May 1997; H. MOllcr, Far Reaching Nuclear Disarmament, in UNIDIR Newsletter, Nr. 31/1995, S. 31-38
(French version: "Disarmement nvcUahe: la signification du "ziro zrme nucliaire", ibid. p. 17-26), 1SN
1012-4943.
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