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President Barack Obama has pledged to 

“lead a global effort to negotiate a verifiable 

treaty ending the production of fissile 

materials for weapons purposes.”1 Fissile materials 

are the chain-reacting fissionable materials that 

are the essential ingredients in nuclear weapons, 

in practice, highly enriched uranium (HEU) and 

separated plutonium.

Complete Cutoff:
Designing a Comprehensive 
Fissile Material Treaty

Obama is not the first president to back the 

negotiation of such a treaty: President Bill 

Clinton did so after the UN General Assem-

bly in 1993 adopted by consensus a resolu-

tion calling for negotiation of a “non-dis-

criminatory, multilateral and international-

ly and effectively verifiable treaty banning 

the production of fissile material for nuclear 

weapons or other explosive devices.”2 Even 

the administration of President George W. 

Bush tabled a draft treaty at the Geneva-

based Conference on Disarmament (CD), 

albeit without international verification. 

Despite the passage of more than a de-

cade since initial negotiations began and 

sputtered out, negotiations on a fissile ma-

terial cutoff treaty (FMCT) have yet to be 

renewed, stalled largely over disagreements 

about the negotiating agenda of the CD. 

For years, many countries have supported 

a proposal to have a CD work program that 

included parallel negotiations on an FMCT, 

nuclear disarmament, a binding agreement 

by the nuclear-weapon states not to use or 

threaten to use nuclear weapons against 

non-nuclear-weapon states, and the preven-

tion of an arms race in outer space. The 

U.S. position, however, has been that nego-

tiations on an FMCT should not be linked 

to negotiations on other issues.3 Because 

the CD operates by consensus, any single 

country can block agreement on the pro-

gram of work. Should this logjam be broken 

and Obama be able to fulfill his pledge and 

begin talks, disputes about the scope of the 

treaty and its verification provisions would 

move to the fore. 

Scope 
Four of the five nuclear Nonproliferation 

Treaty (NPT) nuclear-weapon states (France, 

Russia, the United Kingdom, and the 

United States) announced in the 1990s that 

they had ended their production of fissile 

material for weapons. China has made no 

official announcement but is generally 

believed to have stopped producing dur-

ing the same period. This means that the 

proposed FMCT primarily would constrain 

non-NPT states India, Israel, and Pakistan, 

all of which have nuclear arsenals. 
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Many non-nuclear-weapon states, 

joined by Pakistan, argue that an FMCT 

should go beyond prohibiting the pro-

duction of new fissile material for weap-

ons. They point out that the existing 

stocks of fissile materials in some nuclear-

weapon states are so large that a cutoff 

would have no practical effect on restrict-

ing the number of nuclear weapons that 

they could produce. 

In fact, only about one-half of the glob-

al stockpile of HEU and about one-third of 

the global stockpile of separated plutoni-

um is in weapons stockpiles (see figures 1 

and 2). Beginning in the mid-1990s, Rus-

sia and the United States declared excess 

almost one-half the fissile materials in 

their weapons stocks. Even though more 

than one-half of the weapons HEU that 

was declared excess has since been blend-

ed down to low-enriched uranium (LEU), 

the amount that remains to be blended 

down or used as HEU constitutes about 20 

percent of the global stock of HEU. Dis-

position of the weapons-grade plutonium 

that Russia and the United States declared 

excess has not even begun. 

Among the nuclear-weapon states, Rus-

sia, the United Kingdom, and the United 

States fuel their naval reactors with HEU; 

India plans to do so as well.4 The United 

States is the only country thus far to declare 

a dedicated reserve of HEU for naval fuel, 

128 metric tons of weapons-grade material. 

In the past, the United States has also sup-

plied HEU to fuel British submarines. 

France, Russia and the United Kingdom 

also have accumulated huge stocks of sepa-

rated civilian plutonium; indeed, one-half 

of the global stock of separated plutonium is 

civilian. Surely, many non-nuclear-weapon 

states argue, an FMCT should capture all 

these stocks of non-weapon materials as well. 

In 1995, Canadian Ambassador Gerald 

Shannon was tasked with finding a way 

to accommodate the various views con-

cerning the scope of an FMCT. His report 

became a CD-backed consensus proposal 

known as the Shannon Mandate. It 

called for moving forward with the talks 

without first deciding the issue of fissile 

material stocks: “[I]t has been agreed 

by delegations that the mandate for the 

establishment of the ad hoc Committee 

does not preclude any delegation from 

raising for consideration in the ad Hoc 

Committee any of the above noted issues 

[pre-existing stocks and management of 

fissile material].”5 

IPFM Draft Treaty
To facilitate negotiations when they are 

finally launched, the International Panel 

on Fissile Materials (IPFM), of which we are 

members, decided to produce an alternative 

to the U.S. draft FMCT. This draft treaty, 

which may be found on the IPFM Web 

site,6 would prohibit using all or nearly all 

pre-existing stocks of non-weapons fissile 

materials for nuclear weapons and include 

verification. Such a broader treaty is neces-

sary because an FMCT that banned the pro-

duction of new fissile material for weapons 

but allowed production of new weapons 

from the massive existing stocks of civilian, 

excess weapons, and naval fissile material 

would not effectively cap nuclear arsenals 

or make reductions irreversible. Because it 

goes beyond a cutoff of future production, 

we designate the IPFM draft treaty as a fis-

sile material (cutoff) treaty [FM(C)T].7

On the date the treaty entered into force, 

all fissile material in the civilian sector 

and any material produced after that date 

would be subject to safeguards. Some 

material that had been declared excess for 

military purposes might not be immedi-

ately transferable to the civilian sector be-

cause it was still in weapons components. 

It could be subjected to International 

Atomic Energy Agency (IAEA) monitor-

ing, however, by an approach similar to 

that of the Trilateral Initiative. 

One issue to be addressed early would 

be the IAEA monitoring of pre-existing 

stocks of HEU reserved for future naval 

purposes. This possibility is likely to be 

resisted fiercely by the British and U.S. 

nuclear navies. As a result, in the absence 

of a presidential-level commitment to in-

clusion, the negotiators may quickly jetti-

son such monitoring. For any HEU newly 

produced for naval reactors, however, veri-

fication arrangements for nondiversion of 

HEU from naval fuel cycles will have to 

be developed. The only way to avoid such 

verification arrangements would be to 

convert HEU to LEU fuel before the stock-

piles of pre-existing HEU are depleted. 

For Russia and the United States, existing 

stocks of excess weapons HEU will last for 

many decades. Other countries, notably 

India, could face the need to make HEU 

for naval fuel much earlier.

FMCT Verification
By calling for a verifiable treaty, the Obama 

administration appears to have rejected 

the Bush administration’s position that 

an FMCT could not be effectively verified. 

The draft FMCT that the Bush adminis-

tration submitted on May 18, 2006—the 

only draft FMCT that any government has 

submitted thus far—did not contain any 

provisions for international verification.8 It 

was accompanied with a white paper that 

put forward the administration’s position 

on the verifiability of an FMCT:  “[E]ven 

with extensive verification mechanisms 

and provisions—so extensive that they 

could compromise the core national se-

curity interests of key signatories, and so 

costly that many countries would be hesi-

tant to implement them—we still would 

not have high confidence in our ability to 

monitor compliance with an FMCT.”9 The 

two primary concerns behind this conclu-

sion appear to have been the difficulty of 

determining without unacceptable intru-

siveness that HEU is not being diverted to 

weapons from the naval-reactor fuel cycle 

and whether undeclared fissile material 

production capabilities might be present in 

nuclear-weapon-related facilities.10 The dis-

cussion of FM(C)T verification that follows 

therefore begins with these challenges.
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Interior view of a cascade hall of Russia’s Novouralsk centrifuge enrichment plant. The 
facility has a capacity of more than 10 million separative work units per year.
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Figure 1: National Stocks of Highly Enriched Uranium

As states seek to define a fissile material (cutoff) treaty, they are debating whether the treaty should encompass some preexisting 
stocks of fissile material that are used today for non-weapons purposes. One such material is highly enriched uranium (HEU). Cur-
rent global stocks of HEU could make about 50,000 warheads based on the International Atomic Energy Agency assumption that 25 
kilograms of U-235 in HEU is needed to provide the explosive material for a nuclear weapon. Almost half of the stockpile of unirradiated 
HEU in the nuclear-weapon states is outside their weapon complexes.  This includes about 300 tons that have been declared excess 
for military use and are being blended down to low-enriched uranium (LEU) for power-reactor fuel. A comparable quantity has been 
reserved to fuel naval, isotope-production, civilian research and Russia’s icebreaker-propulsion reactors.
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China
TOTAL: 
20 MT*

France
TOTAL: 

35.1 MT*

India
TOTAL: 
0.6 MT*

Pakistan
TOTAL:
2.0 MT*

Russia
TOTAL:

920 MT*

United Kingdom
TOTAL:
22.3 MT

United States
TOTAL:
645 MT

Non-weapon states
TOTAL:
10 MT

Safeguarding Naval HEU
One of the challenges to the verification 

of a broad FM(C)T would be detecting any 

significant diversion of HEU in naval fuel 

cycles to weapons.

Naval reactors are a challenge to the 

verification of the NPT as well because 

that treaty allows non-nuclear-weapon 

states to acquire nuclear-powered ships 

and submarines and its associated safe-

guards regime and has a potential loop-

hole that could be exploited vis-à-vis fuel 

for such military vessels.11 Brazil is the 

first non-nuclear-weapon state that is de-

veloping a propulsion reactor for a nuclear 

submarine. Fortunately, it is to be fueled 

with LEU. 

The best solution from many points 

of view would be for LEU fuel to become 

the norm.12 France already has shifted its 

naval reactors to LEU fuel. In 1994 the U.S. 

Congress requested a study from the De-

partment of Energy’s Office of Naval Pro-

pulsion of the costs and benefits of shifting 

to LEU.13 More recently, the Senate Armed 

Services Committee directed “the Office of 

Naval Reactors to review carefully options 

for using low-enriched uranium fuel in new 

or modified reactor plants for surface ships 

and submarines.”14 The National Academy 

of Sciences should be commissioned to do 

an independent cost-benefit analysis.

In the meantime, however, the problem 

of HEU-fueled naval reactors must be ad-

dressed. The IPFM has not solved the prob-

lem of safeguarding this HEU but has de-

veloped some ideas that could be useful.15 

To begin, the IAEA should monitor any 

HEU stockpiles reserved for naval fuel use, 

20 MT* 30 MT*

5.1 MT

0.6 MT* 2.0 MT*

590 MT*

100 MT*

50 MT*

30 MT*

150 MT

350 MT

16.4 MT

4.5 MT

1.4 MT

250 MT

128 MT

30 MT

137 MT

96 MT

100 MT

10 MT

Data for Russia 
highly uncertain

+/- 300 MT

SOURCES: The numbers without asterisks are based on declarations by the relevant governments.  Non-weapon states declare their stockpiles to the IAEA and some of the weapon states declare their civilian 
stocks. Only the United Kingdom and the United States have declared their military stocks. The numbers with asterisks are non-governmental estimates. Most of the numbers are for the end of 2007.
* David Albright, Frans Berkhout, and William Walker, Plutonium and Highly Enriched Uranium 1996 (Oxford University Press, 1997); Institute for Science and International Security, “Global Stocks of Nuclear Explo-
sive Materials,” available online; and International Panel on Fissile Materials, “Global Fissile Material Report 2008,” pp. 7-20. 
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China
TOTAL: 
4 MT*

France
TOTAL: 
59 MT*

Germany
TOTAL: 
20.2 MT

India
TOTAL: 

7.08 MT*

Israel
TOTAL 

0.6 MT*

Japan
TOTAL: 
46.7 MT

North Korea
TOTAL:

0.037 MT

Pakistan
TOTAL:

0.09 MT*

Russia
TOTAL:

189.9 MT*

United Kingdom
TOTAL:
85.6 MT

United States
TOTAL:
91.9 MT

Figure 2: National Stocks of Separated Plutonium
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4 MT* 5 MT*

54 MT

5.5 MT

14.7 MT

6.4 MT

0.68 MT* 0.6 MT* 0.037 MT 0.09 MT*
8.7 MT

38 MT

111 MT*

34 MT

44.9 MT

0.9 MT

76.8 MT

4.4 MT

3.5 MT

53.9 MT

38 MT

and the owner countries should inform 

the IAEA when they need to withdraw 

specific amounts for specified propulsion 

reactors. The IAEA could do a rough check 

of the reasonableness of these numbers by 

comparing them with published estimates 

of the amounts of HEU used in the cores 

of different types of naval vessels.16 The 

IAEA would then verify the amount of 

HEU being removed from the safeguarded 

store and shipped to a naval fuel fabrica-

tion facility. 

The IPFM’s effort has been focused pri-

marily on determining whether it would 

be possible for the IAEA to verify the 

amount of HEU coming out of the fuel 

fabrication facility in the form of fuel in 

a sealed container. In doing so, we have 

patterned our approach on that of the 

Trilateral Initiative within which Russia 

and the United States discussed with the 

IAEA from 1996 to 2002 how to monitor 

the fissile material in excess weapons com-

ponents until they could be converted to 

unclassified form. The initiative proposed 

that the IAEA monitor plutonium-con-

taining weapon “pits” by measuring the 

emissions of neutrons and energies of the 

gamma rays coming out of their contain-

ers and then processing the data through 

a computer “information barrier” that 

would indicate to the IAEA only whether 

a container held more than a threshold 

quantity (e.g., two kilograms) of weapons-

grade plutonium.17 

For the naval fuel, the question is 

whether it would be possible for the IAEA 

to determine the amount of uranium-235 

in HEU in a container without determin-

Data for Russia 
highly uncertain

+/- 25 MT

As states seek to define a fissile material (cutoff) treaty, they are debating whether the treaty should encompass preexisting stocks of 
fissile material, some of which is used today for non-weapons purposes. One such material is plutonium.  Two thirds of the separated 
plutonium in the nuclear-weapon states is either civilian or has been declared excess for weapons use as a result of the downsizing of 
Cold War stockpiles. Civilian plutonium has been separated mostly from spent power-reactor fuel.  Originally, it was to be used to 
provide startup fuel for plutonium breeder reactors that were never commercialized.  Today, it is being recycled in France but is simply 
stockpiled in Russia and the United Kingdom. Were all the separated plutonium in the world to be used for nuclear weapons and 
assuming that four kilograms of weapon-grade plutonium or eight kilograms of civilian plutonium is needed per warhead, there is 
enough separated plutonium in the world to make about 90,000 warheads.

SOURCES: The numbers without asterisks are based on declarations by the relevant governments.  Non-weapon states declare their stockpiles to the IAEA and some of the weapon states declare their civilian 
stocks. Only the United Kingdom and the United States have declared their military stocks. The numbers with asterisks are non-governmental estimates. Most of the numbers are for the end of 2007.
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ing additional design information about 

the fuel (e.g., alloying material, cladding, 

fuel rod or plate thickness). Our current 

idea is to shoot a beam of neutrons into 

the canister holding the fuel and to look 

for events in which many more neutrons 

are emitted than could be attributed to 

a single fission. This would be an indica-

tor of chain reactions and therefore a 

quires a country to declare all of its nuclear-

related activities, including, for example, 

centrifuge research and development and 

manufacture, and allows the IAEA access to 

check on the declaration’s “correctness and 

completeness.” From mid-July 2003 until 

February 2006, while Iran was complying 

voluntarily with the protocol, the IAEA suc-

cessfully used the access that it provided to 

Department has instructed the managers at 

all its sites, and the NRC has similarly in-

structed the owners of the sites it regulates, 

to prepare managed access plans in case 

the IAEA requests an on-site inspection.24 

It is very encouraging that even the Bush 

administration was not inclined to simply 

invoke the national security exemption at 

all of its military nuclear sites.

A broader treaty is necessary because a fissile material cutoff treaty 

that banned the production of new fissile material for weapons but 

allowed production of new weapons from the massive 

existing stocks of civilian, excess weapons, and naval 

fissile material would not effectively cap nuclear 

arsenals or make reductions irreversible.

measure of the density of U-235. Work on 

such an approach has been initiated at 

Princeton University.18 A related approach 

is being pursued at the Oak Ridge Nation-

al Laboratory.19

If it is possible to verify the amount 

of HEU in a fuel container, it will also 

be necessary to have confidence that the 

fuel actually is installed in a naval reac-

tor. This is done routinely by the IAEA 

for light-water power reactors, where the 

owner installs the fuel in the presence of 

IAEA inspectors and then the pressure 

vessel is closed and sealed by the IAEA. 

There would be sensitivities, however, 

about having the IAEA present during the 

fueling of naval ships and submarines. 

The challenge would be similar to 

that which confronted the negotiators of 

START when they had to negotiate proce-

dures that would allow verification of the 

declared number of warheads deployed on 

strategic missiles. We believe that, as the 

saying goes, “if there is a [political] will, 

there is a way.”

Challenge Inspections
The other major challenge to FM(C)T 

verification would be the possibility of un-

declared production of HEU or plutonium. 

The same challenge exists under the NPT. 

Since the discovery of Iraq’s undeclared 

enrichment program in 1991, the IAEA’s 

capabilities to detect undeclared activities 

have been strengthened in those states that 

have ratified versions of the 1997 Model 

Additional Protocol.20 This protocol re-

surface activities that Iran had tried to con-

ceal, such as its enrichment experiments at 

the Kalaye Electric Company.21

For the IAEA to be able to detect clandes-

tine fissile material production under an 

FM(C)T, the nuclear-weapon states would 

have to agree to something like the Model 

Additional Protocol. In fact, the United 

States already has a version of the Model 

Additional Protocol with the IAEA.22 The 

U.S. additional protocol is identical to 

the model for non-nuclear-weapon states 

except that it contains an added clause (Ar-

ticle 1b) that allows the U.S. government to 

exclude the IAEA in circumstances where 

the application of the additional protocol 

“would result in access by the Agency to 

activities of direct national security signifi-

cance to the United States or in connection 

with locations or information associated 

with such activities.”

The United States delayed depositing 

its instrument of ratification of its ad-

ditional protocol to the very end of the 

Bush administration while it worked out 

in advance how it would handle challenge 

inspections at every nuclear facility in the 

United States.23 

Facilities that could conceivably conceal 

clandestine fissile material production 

activities are the Energy Department sites 

where spent fuel reprocessing and urani-

um-enrichment research and development 

are carried out and Nuclear Regulatory 

Commission (NRC)-licensed sites, includ-

ing those where nuclear fuel is fabricated 

for naval propulsion reactors. The Energy 

The Department of Defense, however, 

has demanded a blanket exemption of 

all its sites from reporting or inspections 

under the U.S. additional protocol.25 Hope-

fully, the Obama administration will re-

consider this Pentagon position. Japan and 

all non-nuclear-weapon states in western 

Europe have ratified versions of the Model 

Additional Protocol, which would allow 

IAEA inspectors to have managed access to 

their defense facilities.26 The U.S. defense 

establishment differs from its counterparts 

only by virtue of having nuclear weapons 

and nuclear-powered ships, but neither 

could credibly conceal clandestine fissile 

material production activities. 

In any case, all defense-related sites al-

ready are subject to challenge inspections 

under the Chemical Weapons Convention 

by inspectors of the Organization for the 

Prohibition of Chemical Weapons (OPCW). 

IAEA inspectors would be looking for differ-

ent activities than OPCW inspectors, but the 

elaborate procedures that have been devel-

oped for OPCW inspections would provide 

useful templates for IAEA inspections of 

sensitive nuclear sites. One OPCW instru-

ment, for example, a gas-chromatograph 

mass spectrometer, includes a database that 

allows inspectors to identify 3,000 specified 

chemical weapons agents, precursors, and 

degradation products but no other chemi-

cals. The IAEA is examining instrumentation 

that could similarly identify surface deposits 

containing uranium and fluorine, an indica-

tor of the presence of uranium hexafluoride, 

the chemical form of uranium that is used in 
20
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centrifuge enrichment plants, while not re-

vealing the isotopic makeup of the uranium. 

Similarly, Geiger counters could be used to 

detect the presence of highly radioactive 

fission products, an indicator of reprocessing 

activities, without providing any informa-

tion about the isotopic composition of any 

uranium or plutonium that is present.27

Problems With the Focused 
Approach to Verification 

Some diplomats have proposed a “focused 

approach” to verification for an FMCT 

that only banned new production of fis-

sile materials.28 This would involve IAEA 

monitoring of only enrichment and re-

processing plants initially. For enrichment 

plants, if they were determined not to be 

producing HEU, that would be the end 

of the story. Plutonium newly separated 

at reprocessing plants and any newly 

produced HEU would be subject to IAEA 

safeguards in storage and through process-

ing into fuel until the fuel was irradiated 

in a reactor. 

This focused approach would minimize 

IAEA inspection costs incurred as a result 

of an FMCT. It also has attractions for 

some of the nuclear-weapon states because 

it would allow them to limit routine entry 

by IAEA inspectors to facilities into which 

“new” fissile material had been intro-

duced, i.e., material produced after an 

FMCT came into force for that country. 

The cost savings from the focused ap-

proach are often exaggerated, however, 

because the IAEA inspection effort re-

quired to safeguard a reprocessing plant in 

a non-nuclear-weapon state is about 100 

times greater than at a reactor fueled by 

LEU. In 2007 the IAEA had 924 facilities 

under safeguards in non-nuclear-weapon 

states,29 but two reprocessing plants 

in Japan account for 20 percent of the 

global IAEA safeguards budget.30 A 1996 

Brookhaven study found that just safe-

guarding reprocessing and enrichment 

plants would account for two-thirds of the 

cost of safeguarding all nuclear facilities 

in the nuclear-weapon states, including 

364 power reactors and 419 other facili-

ties such as fuel fabrication facilities and 

research reactors.31

The focused approach would be insuf-

ficient in any case for the more extensive 

treaty we envision, which should capture 

as much fissile material as possible, not 

only that newly produced.32 Monitor-

ing existing civilian and weapons excess 

stocks as well as HEU for naval or other 

military reactors would require more ex-

tensive verification measures.

Of course, the IAEA would have to pri-

oritize, at least while it was building up its 

capabilities. The highest priority targets 

should be reprocessing and enrichment 

plants and facilities with large stocks 

of fissile materials. Monitoring the fuel 

cycles of reactors fueled with LEU, i.e., 

most power reactors and an increasing 

fraction of research reactors, should be a 

lower priority. 

Two particular challenges for inspectors 

would be employing safeguards at pre-

existing reprocessing plants and detecting 

undeclared HEU production at enrich-

ment plants that produced this material 

in the past. 

Safeguards at Pre-existing 
Reprocessing Plants
The size of the flow of plutonium through 

a large commercial reprocessing plant is 

so large that, if inspectors solely apply 

mass measurements, a country might 

well be able to divert enough plutonium 

for one nuclear bomb or several without 

being detected. At Japan’s new Rokkasho 

reprocessing plant, for example, the de-

sign throughput is 8,000 kilograms of 

plutonium per year. With measurement 

errors on the order of 1 percent, which is 

80 kilograms per year, and the “significant 

quantity” of plutonium required to make 

a nuclear weapon being eight kilograms or 

less, the IAEA cannot certify on the basis 

of measurements alone that a significant 

quantity has not been diverted. Mass 

measurements are therefore supplement-

ed with process monitoring to detect 

anomalous flows and concentrations and 

with “containment and surveillance” to 

detect activities that might be associated 

with diversions. Whether these measures 

are adequate has been questioned.33 Fur-

thermore, at pre-existing reprocessing 

plants, surveillance measures necessar-

ily would be more limited than at a new 

reprocessing plant, where the IAEA can 

verify the declared locations of pipes 

before concrete is poured and install 

independent measuring instruments in 

reprocessing cells before high levels of 

radiation makes them inaccessible. 

Shirley Johnson, who oversaw the de-

velopment, installation, and implementa-

tion of IAEA safeguards at Rokkasho, has 

proposed a design for safeguards at pre-

existing reprocessing plants that would 

require real-time declarations of the op-

erations being performed within the plant 

and input of these declarations into a de-

tailed computer model of the plant’s inter-

nal configuration. Inspectors would then 

compare the predicted flows and concen-

trations with continuous measurements 

by automated instrumentation at strategic 

points and by IAEA inspectors during six 

to eight random unannounced visits each 

year. Finally, the plant would be cleaned 

out annually to check whether, within 

measurement uncertainties, the amount 

of separated plutonium oxide that came 
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Control room of Japan’s spent fuel reprocessing plant at Rokkasho, Dec. 21, 2004. 
The facility has a design throughput of 8,000 kilograms of plutonium per year.
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out of the reprocessing plant matched the 

amount of plutonium measured in the 

input accountability tank. 

By eliminating the costly resident in-

spection team and on-site safeguards labo-

ratory that account for a major part of the 

IAEA costs at Rokkasho, Johnson was able 

to drive estimated IAEA safeguards costs 

down to about one-fifth of those at the 

Rokkasho plant, or about $2 million per 

year.34 Safeguarding reprocessing plants 

and the associated fuel fabrication plants 

for uranium-plutonium mixed-oxide fuel, 

however, will be problematic under an 

FM(C)T just as it is under the NPT. 

Detecting Undeclared HEU 
Production at Enrichment Plants
A sense of the challenge of safeguarding a 

large pre-existing enrichment plant to ensure 

that it is not being used to produce HEU is 

conveyed by the picture from inside the cen-

trifuge hall of one of Russia’s huge centrifuge 

enrichment plants.

Perhaps the most potent tool the IAEA 

has to check for HEU production is to take 

swipes of surfaces and then look for micro-

scopic HEU-containing particles in the dust 

collected. Yet, three out of four of Russia’s 

existing enrichment plants produced HEU 

in the past. To our knowledge, Russia ended 

HEU production in these facilities in 1987 or 

1988. It therefore would be necessary to look 

for new HEU particles against a background 

of pre-1988 particles. 

Alexander Glaser has done a review of 

progress in age-dating small particles of HEU 

and believes that the state of the art has 

progressed to the point where it should be 

possible to distinguish new particles from 

pre-1988 particles.35 This approach would 

not work for the enrichment plants currently 

producing HEU in India and Pakistan, but 

those plants are small. Monitoring the flows 

and enrichment of uranium hexafluoride 

within their cascades would be feasible. 

If U.S. negotiators should embark on negotiations on a 

fissile material (cutoff) treaty (FM(C)T), they will have to 

keep in mind the quite different perspectives of some of the 

key countries that would have to be involved in the talks.1 There are 

also several related steps that they and representatives from other 

countries could take to make talks more successful. 

First and foremost, bringing about a treaty will require China, 

India, and Pakistan to decide that they have enough nuclear weap-

ons materials. Indeed, some of the nuclear Nonproliferation Treaty 

(NPT) nuclear-weapon states question the point of an FM(C)T if 

non-NPT states India and Pakistan, which are in the process of ac-

celerating the rate at which they are producing fissile material for 

weapons, refuse to join. France, Russia, the United Kingdom, and 

the United States have declared that they have ended their produc-

tion of fissile materials for weapons. 

China is believed to have halted its production of fissile material 

for weapons around 1990 but has not declared a permanent halt be-

cause of concerns that U.S. long-range conventional precision-guid-

ed missiles and missile defense programs could eventually threaten 

the deterrence value of China’s small ICBM force. If the Obama 

administration were to reconsider the Bush administration’s open-

ended and unconditional commitment to strategic missile defense 

and prompt global strike, that might mitigate China’s concerns. 

Countries also have differing perspectives on whether a treaty 

should cover pre-existing materials. For the most part, the nuclear-

weapon states want a treaty that simply cuts off further produc-

tion of fissile material for weapons and does not cover pre-existing 

stockpiles of fissile materials. The non-nuclear-weapon states, in 

contrast, want an FM(C)T to serve as a significant step toward the 

eventual elimination of nuclear weapons. They therefore want a 

cutoff treaty that includes deep cuts in existing weapons stockpiles, 

at least in those of Russia and the United States, and would prevent 

the conversion to nuclear weapons of pre-existing stockpiles of ci-

vilian and other fissile material declared excess to weapon needs. 

Pakistan is in the camp of countries interested in reductions 

in existing stocks because it fears that a cutoff treaty could lock it 

into a position of disadvantage relative to India. Whether Pakistan 

actually has a significantly smaller stockpile than India, however, 

depends in large part on whether India’s separated reactor-grade 

plutonium is considered civilian or weapon material. India exempt-

ed its separated reactor-grade plutonium and the fuel cycle of its 

plutonium-breeder reactor program from international safeguards 

under the recently approved U.S.-Indian nuclear agreement. It 

would mitigate Pakistan’s concern if India declared these materials 

civilian and subject to International Atomic Energy Agency (IAEA) 

safeguards under an FM(C)T.

With regard to verification, all the nuclear-armed states appear to 

worry to a greater or lesser degree about the intrusiveness and cost 

of inspections. That makes the “focused approach” to verification 

of a minimal treaty a lowest-common-denominator compromise. 

Under this approach, IAEA inspections would focus initially on 

enrichment and reprocessing plants and then expand only to fol-

low newly produced highly enriched uranium and plutonium until 

they were irradiated. Much of the value of an FM(C)T would be lost 

in such a compromise.

Among the nuclear-weapon states, France and the United King-

dom should be the least nervous about international inspections 

because all their civilian nuclear facilities are already subject to 

Euratom inspections. The United States has included all of its civil-

ian nuclear facilities in its “voluntary offer” for IAEA inspections, 

but the IAEA has not had enough funding to mount inspections at 

more than a very few U.S. facilities of special interest.2

Finally, there is Israel. Its current production rate is not publicly 

known, and it fears that an FM(C)T would force its nuclear weapons 

program out of the closet and strengthen pressures on it to disarm. 

Israel also sees discussion of an FM(C)T as a distraction to the effort 

to end Iran’s uranium-enrichment program. 

Given these complexities, negotiations on an FM(C)T could 

last several years. It would therefore be desirable in the meantime 

for more countries to join the current voluntary production mor-

atorium and offer their production facilities and major civilian 

and excess military stocks of fissile materials for voluntary IAEA 

safeguards. —AREND MEERBURG and FRANK VON HIPPEL
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Conclusion
The work done by the IPFM thus far encour-

ages us to believe that it should be feasible 

technically for an FMCT to capture under 

IAEA safeguards pre-existing stocks of fis-

sile material in civilian use, declared excess 

for military use, and in naval fuel reserves 

and to verify the treaty about as well as the 

NPT can be verified in non-nuclear-weapon 

states. Such a verified treaty would be a vital 

building block for further nuclear disarma-

ment measures. The political task of per-

suading states to agree to such constraints 

and access, however, may be the more diffi-

cult challenge (see previous page). ACT
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