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OPENING STATEMENT OF SENATOR SAM NUNN, CHAIRMAN
Chairman NUNN. The committee meets today to continue our

hearings on the START I Treaty and the June 17, 1992, U.S./Rus-
sian Joint Understanding on further reductions in strategic offen-
sive arms, also known as START II. Our focus this afternoon will
be on the disposition of the tens of thousands of U.S. and CIS stra-
tegic nuclear warheads that will be withdrawn from deployed in-
ventories as a result of these two treaties.

Under both START I and START II, neither side is required to
eliminate a single nuclear warhead. Instead, each side is free to
decide which strategic nuclear warheads to disassemble or destroy,
which to recycle for use with other strategic nuclear systems, and
which to keep in storage.

Last year the prospect of thousands of nuclear weapons suddenly
being removed from the missiles, bombers, and ships of the former
Soviet Union gave rise in Congress to grave fears that United
States and allied nuclear nonproliferation efforts might be serious-
ly undermined. Indeed, this concern was the primary motivation
for enactment of the Soviet Nuclear Threat Reduction Act of 1991,
known as the Nunn-Lugar program.

To date, the Nunn-Lugar program has been directed principally
toward assisting Russia in transporting, safeguarding, storing and
eliminating the thousands of tactical nuclear weapons that were
rendered excess by the Bush/Gorbachev initiatives of last fall.

The United States has agreed to provide Russia with armored
blankets, emergency response equipment, and fissile material con-
tainers. Discussions will continue in other areas of possible coop-
eration, including building new safety and antiterrorism features
into Russian rail cars, construction of a storage facility for the fis-
sile materials which Russia will extract from the warheads, and es-
tablishment of a sophisticated computer system for the control and
accountability of these materials.

As challenging as this Nunn-Lugar undertaking has been so far,
it will be equally challenging to try to cope with the large volume
of strategic nuclear warheads that are now slated for withdrawal
from CIA strategic forces. At our committee's opening hearing on
START last Tuesday, Secretary Cheney noted that as a result, of
these two treaties Russia was going to, quoting from Secretary
Cheney, "have a difficult time managing the reduction of all that
has been promised to be reduced. There are a huge number of nu-
clear weapons to be dismantled and it is going to take seven years
to get the job done, to get down to those levels."

The Secretary also noted that under the terms of START II the
deadline for reaching the final reduction ceilings, including the
°otal elimination of all land..based MIRVs, can be accelerated from
2003 to 2000 if the United States contributes financially to Russia's
destruction of these weapons.

Secretary Cheney said we should be prepared to offer a "robust
program of assistance" to achieve an acceleration of the deadline,
though he could not say exactly how much U.S. assistance might
be needed. I look forward to working with the administration as it
discusses START II financial aid options with Russia. I am confi-
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dent we will be able to tailor future installments of the Nunn-
Lugar program to incorporate these funding requirements.

As my colleagues are aware, Nunn-Lugar funding is subject to
certain conditions, some of which were specifically intended to
ensure that the CIS nuclear weapons that are subject to this pro-
gram are actually destroyed and not recycled, sold or transferred.
For example, before providing assistance under this Act, the Presi-
dent must certify that Russia is committed to foregoing any use of
fissionable and other components of destroyed nuclear weapons in
new nuclear weapons. He must also certify that Russia is commit-
ted to facilitating United States verification of weapons destruc-
tion.

The first certification under the Nunn-Lugar program was sub-
mitted on April 8, when Deputy Secretary of State Eagleburger,
acting on behalf of the President, informed the Congress that "it is
our judgment that Russia is committed to facilitating U.S. verifica-
tion in this area."

Nonetheless, concerns have been raised in some quarters that
the verification and control arrangements under the Nunn-Lugar
program do not go far enough in protecting against proliferation
and should be supplemented with a reciprocal regime under which
the United States would grant Russia comparably intrusive inspec-
tion rights.

For example, in June the House of Representatives incorporated
a provision in its version of the fiscal year 1993 defense authoriza-
tion bill that would express the sense of the Congress that the
President should negotiate a verifiable agreement with the CIS
providing for the monitoring and inspection of nuclear weapons
dismantlement, the disposal of fissile materials, and a ban on fur-
ther production of fissile material.

The House provision is not binding. However, a binding provision
on this issue was recently adopted by the Senate. In its markup on
the resolution of ratification for the START I Treaty, the Senate
Foreign Relations Committee approved a condition proposed by
Senator Biden which would require the President, as a condition to
entering the treaty into force, to agree to seek to negotiate with
Russia, quoting from that provision adopted by the committee: "an
appropriate arrangement, including the use of reciprocal inspec-
tions, data exchanges, and other cooperative measures, to monitor
(A) the numbers of nuclear stockpile weapons on the territory of
the parties of this Treaty; and (B) the location and inventory of fa-
cilities on the territory of the parties to this treaty capable of pro-
ducing or processing significant quantities of fissile materials."

The Armed Services Committee will need, therefore, to address
both of these measures when we return from the August break: the
House's warhead control provision in the conference on our bill, as
well as the Biden Condition when the START I Treaty comes
before the full Senate.

Today's hearing is intended to help inform members on these im-
portant issues. We will first hear from a panel of public witnesses
with considerable expertise and experience in this area. Dr. Frank
von Hippel, Professor of Public and International Affairs at Prince-
ton, has led joint U.S. and Russian discussions on this topic for the



last several years in concert with the Federation of American Sci-
entists (FAS) and the Natural Resources Defense Council (NRDC).

I believe that Jeremy Stone and Tom Cochran of those two
groups are here in the audience today and we welcome you. We
know you have also been working on this for a long time.

Dr. von Hippel is joined on this panel by Dr. Robert Barker, who
has testified before us on many occasions and is making his first
appearance before the committee following his tenure as Assistant
to the Secretary of Defense for Atomic Energy. Dr. Barker, we are
glad to have you back.

We will then hear from a panel of three witnesses representing
the administration: Mr. Robert Gallucci, Assistant Secretary of
State for Political-Military Affairs; Mr. Richard Claytor, Assistant
Secretary of Energy for Defense Programs; and Mr. Douglas
Graham, Deputy Assistant Secretary of Defense for Strategic De-
fense, Space, and Verification Policy.

Mr. Gallucci recently completed service as the senior State De-
partment official working full time on proliferation matters involv-
ing the former Soviet Union, and we look forward to hearing his
views on this issue from that perspective.

If matters arise during the second panel which require classified
answers, I would suggest we reserve those answers until the con-
clusion of the hearing and then move to the other committee hear-
ing room, SR-232A, which has been secured for a closed hearing.
Senator Warner?

Senator WARNER. Thank you, Mr. Chairman. That was a very
comprehensive opening statement, and I think very properly sets
forth the issues.

I just want to pick up on one or two points after joining you in
welcoming the distinguished witnesses that we have before us
today.

Let's start off with the point you made, Mr. Chairman, about the
proposed Biden condition to the resolution of ratification of START
I. Does that not raise-some troubling issues? I would hope that you
would deal with that today, and specifically, is the condition in-
tended to apply to a START II Treaty pursuant to the June 17
summit agreement? Will such a treaty be achievable if warhead
and fissile material controls are required to be included in the
agreement? If so, what impact will the condition have on the
timely negotiation of such a treaty?

Most important, I think, to a number of us on the committee, is
the warhead and fissile material inventory and control regime re-
quired by the Biden condition ultimately in the national security
interest of the United States?

I look forward with you, Mr. Chairman, to these responses and
others. We have had a hearing with the Secretary of Defense and
the Chairman, and we also talked about the questions of inoper-
ability of START I and the related Lisbon protocols with the treaty
which will be negotiated pursuant to the June 17 agreement.

So these questions, I think, are unique to this framework. On the
whole, I wish to congratulate the President, his Secretary of State,
and all others who have been involved in bringing forward to the
Senate and indeed the whole Nation a framework of treaties which
will go a long way to relieve the tensions and misunderstandings
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between the former Soviet Union, now the several states, and the
United States.

Chairman NUNN. Thank you, Senator Warner. At this time I
would like to enter into the record the prepared statements of Sen-
ators Dixon and Thurmond.

[The prepared statements follow:]

PREPARED STATEMENT BY SENATOR ALAN J. DIXON

Mr. Chairman, it is a pleasure to have with us today two distinguished panels to
discuss the disposition of U.S. and Commonwealth of Independent States nuclear
warheads.

I am deep) '-,'rested in what these gentlemen have to say about what will
happen to tb ,sands of nuclear warheads which, over the next several years,
will be remo, m active inventories as a result of the START Treaties. I want to
make sure these warheads do not end up in the wrong hands.

I, along with many of my colleagues, am very concerned with the spread of nucle-
ar weapons. Unless some concrete action is taken, I am afraid that with the break-
up of the Soviet Union these mass destruction weapons may find their way into
other countries, some of whom are not at all fond of United States. I look forward to
the comments by our witnesses.

Thank you, Mr. Chairman.

PREPARED STATEMENT BY SENATOR STROM THURMOND

Thank you, Mr. Chairman: Mr. Chairman, I want to join you in welcoming our
distinguished panel members. Their combined expertise on nuclear weapons will be
helpful to this committee in making recommendations to the full Senate on the abil-
ity to verify and the merits of the agreements reached in START I and the Yeltsin-
Bush Joint Understanding of June 17, 1992.

As I indicated in the previous hearing on the START I Treaty, I believe that re-
ductions in nuclear weapons are in the Nation's and humanity's best interest. How-
ever as we all know, the draw-down of nuclear weapons is only the beginning of the
disarmament process. A key question in my mind is what will happen to the thou-
sands of nuclear warheads and their fissionable components.

In that regard, we must ask if it is better to maintain and secure a complete war-
head or the plutonium pit. We should also consider how much intrusion we will
allow into our nuclear weapons complex. Do we want to give complete access to the
PANTEX facility to verify the dismantling of the warhead? In the latter case, I
doubt that it is in the Nation's best interest, but I am willing to listen to the ex-
perts.

Mr. Chairman, I congratulate you on holding this hearing to look beyond the dis-
mantliig of the weapons delivery systems and into the crux of the disarmament
process: What happens to the nuclear headd and its components?

Thank you, Mr. Chairman.

Chairman NUNN. Dr. von Hippel.

STATEMENT OF DR. FRANK VON HIPPEL, PROFESSOR OF PUBLIC
AND INTERNATIONAL AFFAIRS, PRINCETON UNIVERSITY, AND
CHAIRMAN OF THE RESEARCH ARM OF THE FEDERATION OF
AMERICAN SCIENTISTS
Dr. VON HIPPEL. Thank you, Mr. Chairman. I am a physicist as

well as professor of public and international affairs at Princeton.
For the past 5 years I have directed a U.S.-Russian joint research

project on the verification of nuclear warhead dismantlement
under the auspices of the Federation of American Scientists, the
FAS. I have submitted to the committee a copy of a report that we
wrote a year ago titled "Ending the Production of Fissile Materials
for Weapons, Verifying the Dismantlement of Nuclear Warheads:
The Technical Basis for Action."
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I have also submitted a prepared statement which goes into some
detail. I will only outline it in my oral statement.

Chairman NUNN. Your entire statement will be part of the
record, without objection.

Dr. voN HIPPEL. Thank you. I have also submitted to the commit-
tee a report on a very tricky subject which has drawn a lot of inter-
est, the question of the ultimate disposition of separated plutoni-
um.

Now I will outline what could be done to implement the Biden
condition and the proposal in the House defense authorization bill
that the President negotiate reciprocal controls on nuclear war-
heads and materials.

I would just like to interject in response to Senator Warner's con-
cern that the Biden condition could delay the ratification of
START II, that the condition only requires the President to seek
nuclear warhead and fissile material control agreements.

The problem is that the President has not been seeking such
agreements. The Russian government has made clear that it is
open to such agreements. If the President was willing to launch ne-
gotiations, I think that substantial progress toward a nuclear war-
head and fissile material control regime could be achieved before
START II came back to the Senate for ratification. And I believe
that the supporters of the Biden condition would be satisfied with
substantial progress in this area.

Now, why do we need such a regime? In brief, it is to assure the
destruction of tens of thousands of CIS warheads and to assure that
the recovered fissile materials are disposed of in a safe and irre-
versible manner. This would minimize the danger that some future
regime might break out of the reduction agreements or that war-
heads or materials might be diverted to Third World countries or
terrorist groups.

Part of the proposal would also be to end Russian production of
weapons plutonium and to assure that production of highly-en-
riched uranium for weapons in the CIS is not resumed.

As the Chairman stated, the Nunn-Lugar Act has already taken
an important step in this direction in establishing a cooperative re-
lationship under which the U.S. is providing assistance for the dis-
posal of CIS warheads. As the Chairman has also stated, the Nunn-
Lugar Act also requires that the President certify that the CIS
commits to forego replacement of the destroyed weapons and any
reuse in weapons of the fissionable or other components and to fa-
cilitate U.S. verification of the weapons destruction.

However, there are limits to how far we can ask Russia to go
unilaterally, even in exchange for financial assistance. Recall that
the Gorbachev-Yeltsin commitment to destroy approximately
15,000 Russian tactical nuclear weapons was made in response to
President Bush's invitation to "go down the road with us" to de-
stroy our entire inventories of ground-launched theater nuclear
weapons and a large fraction of our naval tactical weapons.

But the Bush administration apparently has not interpreted "de-
stroy" in the same way that the Russian Government has. The ad-
ministration wants to keep open the option of building new war-
heads from the fissile material recovered from our destroyed tacti-



cal warheads, while the Nunn-Lugar Act insists that Russia cannot
do the same.

As awareness of this asymmetry spreads, the Yeltsin leadership,
which is already being accused of "unilateral disarmament", is
likely to get into serious trouble with Russian conservatives.

We do not have any real reason to keep the recycle option open,
if the Russians fulfill their reduction commitments. We have
agreed to go down to 3,500 strategic warheads, if they do, and Gen-
eral Powell has indicated the U.S. will need no more than 1,600
tactical nuclear warheads. Such reductions could make surplus the
fissile material from about 15,000 U.S. warheads, although I am
not advocating that we forego the weapons use of all of the recov-
ered material.

Let me conclude briefly by discussng each element of a compre-
hensive warhead and materials control regime.

DECLARATIONS OF WARHEAD AND FISSILE MATERIAL STOCKPILES.

If the administration proposes an exchange of information on
warhead and fissile material stockpiles, a positive response was al-
ready given on 12 February by Foreign Minister Kozyrev, who pro-
posed such an exchange.

Such declarations could be spot-checked in the same way as dec-
larations of the numbers of reentry vehicles on individual ballistic
missiles are to be checked under the START agreement. Exchanges
of historical production information, comparison with historical in-
telligence data, and cooperative "nuclear-archeology" projects
could increase our confidence in the declarations.

VERIFIED ELIMINATION OF WARHEADS COMMITTED TO BE DESTROYED

Arrangements for verifying warhead destruction would also 'e
straightforward. They should include segregated storage of the war-
heads committed to be destroyed and segregated storage of the fis-
sile materials recovered from them. We could tag and seal each
other's warhead canisters in storage, check the tags and seals when
the canisters are delivered to the dismantlement facilities, and
then place the recovered fissile materials under IAEA type safe-
guards.

Now, a brief digression with regard to what to do with the mate-
rials. I think there is broad agreement that most highly-enriched
uranium could be used to provide fuel for light water reactors. It
would be diluted down to enrichments of a few percent, which is
unusable for weapons. The dilution should be undertaken as early
as possible to relieve concerns that some of the highly-enriched
uranium might be diverted.

Plutonium is more problematic. Even if diluted, it could be sepa-
rated back out from the dilutant quickly by even a subnational
group using chemical means. This fuel would therefore have to be
subject to very tight safeguards, something that appears to be in-
compatible with commercial nuclear power.

The cheapest and most secure route for the United States would
be to mix the plutonium back into the high-level waste from which
it was originally separated, as that waste is glassified. Glassifica-
tion plants being built at Savannah River and Hanford could each



dispose of at least as much plutonium-about 4 tons a year-as 18
Russian light water reactors.

If this is not workable for Russia for some reason, a modified fuel
strategy could be followed that would put plutonium in the fuel of
reactors located at only one site in Russia rather than spreading it
all over Russia. This could be done by modifying the reactors at
that site to use 100-percent mixed plutonium-uranium fuel instead
of the one-third limit on reactors designed for low-enriched urani-
um fuel.

A VERIFIED PRODUCTION CUTOFF OF FISSILE MATERIALS FOR WEAPONS

President Bush has made it official that the United States does
not intend to resume the production of plutonium or highly-en-
rited-uranium-or weapons P-r~esihenT Y-61lf i has already offered
to turn this into a verified bilateral cutoff.

Some within the Administration object to the acceptance by the
United States of the same kind of safeguards that have been ac-
cepted by about 50 non-nuclear weapons states under the Nonpro-
liferation Treaty. However, we opened up almost all our civilian
nuclear facilities to IAEA inspection in 1980. At this point, we
would only have to add to the list the gaseous-diffusion plants.

If we resume production of tritium in a decade or two, it will also
be necessary to be able to prove that we are not using the produc-
tion reactor or accelerator for producing plutonium for weapons.
The verification arrangements for this could be quite straightfor-
ward.

Overall, if we have IAEA type verification arrangements on U.S.
and Soviet civilian nuclear facilities, the cost would be on the order
of $100 million a year, which is a few tenths of a percent of the
current U.S. budget for nuclear weapons.

If the United States and Russia were to join the 150 non-nuclear
weapons states that have signed the Nonproliferation Treaty in
subjecting their civilian fissile materials and production facilities
to IAEA safeguards, we would be strengthening the legitimacy of
the nonproliferation regime and we would be creating the basis for
a universal regime, which it would be difficult for Britain, France,
China, Israel, India and Pakistan not to join. The President has al-
ready asked Israel to verifiably stop its fissile production.

So, in conclusion, I think we have an opportunity here to lock in
the deep cuts that have been negotiated in the CIS nuclear arsenal
and to develop the basis for a worldwide cutoff in the production of
fissile materials for weapons. We have this opportunity because we
have a leadership in Russia which would welcome this kind of de-
velopment. It is not clear that we will have that leadership indefi-
nitely, and I do not think we should pass this opportunity by.

Thank you.
[The prepared statement of Dr. von Hippel and information re-

ferred to follow:]



PREPARED STATEMENT BY FRANK VON HIPPEL, PROFESSOR OF PUBLIC AND INTERNA-
TIONAL AFFAIRS, PRINCETON UNIVERSITY AND CHAIRMAN OF THE RESEARCH ARM OF
THE FEDERATION OF AMERICAN SCIENTISTS

CONTROLS ON NUCLEAR-WARHEADS AND MATERIALS

I am a physicist and Professor of Public and International Affairs at
Princeton University.

For the past five years, I have directed a U.S-Russian joint research project

on the verification of nuclear-warhead dismantlement under the auspices of the

Federation of American Scientists (FAS)."

A year ago, we summarized the results of this joint research in a report,
Ending the Production of Fissile Materials for Weapons, Verifying the

Dismantlement of Nuclear Warheads: The Technical Basis for Action. This report

has been submitted to the Committee along with an article on the same subject by

Wolfgang Panofsky and Spurgeon Keeney.' A classified report on the same subject

was submitted to the Congress by the President.~

The Russian participation in our workshops has changed with time.

Initially it was a group of Academicians organized by Evgeny Velikhov. After

nuclear-warhead arms control became an official goal of the Moscow government,

senior members of the Foreign and Nuclear Ministries joined in our workshops,"

Our most recent workshops, which were held in Bonn and London in June,

focused on the problem of disposing of plutonium from dismantled nuclear

warheads. '..

The Biden Condition and House Defense Authorization Language

This hearing is being held in part because of the Biden Condition, added by

the Senate Foreign Relations Committee to its proposed START ratification

resolution (copy attached). This condition calls on the President, "in connection

- The Natura Resources Defense Council has also been working on this subject and we have
collaborated in organizing joint U S -C I S workshops

.. Verifioation of Nuclear Warhead Dismantlement and Special Nuclear Material Controls
(classified report to Congress with an unclassified summary, July 1991) My understanding is that
there are no major technical differences with the FAS report However, the President's report
studiously avoids endorsing controls on nuclear-warheads or materials

"" It was while he was attending one of these workshops that Victor Mikhailov, then Deputy
Minister of Atomic Energy (now Minister), came to Senators Nunn and Lugar last October with a
request for $400 million in U S assistance for the construction of a facility to store fissile materials
recovered from dismantled C I S warheads

.... These workshops were funded principally by the International Foundation The Bonn
workshop was organized jointly with the Frankfurt Peace Research Institute and the London workshop
with the Science Policy Research Unit of Sussex University and the Center for Defense Studies of
Kings College, London



with any further agreement reducing strategic offensive arms," to negotiate

appropriate arrangements "including the use of reciprocal inspections, data
exchanges, and other cooperative measures to: a) monitor the numbers of

stockpiled warheads and b) the fissile material inventories of facilities 'capable of

producing or processing significant quantities of fissile materials."

The House version of the Fiscal Year 1993 Defense Authorization Act

contains more detailed language along the same lines (Subtitle D: International

Fissile Material and Warhead Control, excerpts attached). This language repeats

and amplifies recommendations to the President in the Fiscal Year 1991 Defense

Authorization Act (section 3151). Indeed, I believe that the Biden Condition was

attached to the ratification resolution in part because the Administration had not

responded to Congressional interest in nuclear-warhead and material arms control.

Controls on Nuclear-warheads and Materials
This is not a new subject. In 1956, President Eisenhower proposed a

verified bilateral cutoff in the production of "fissile materials" (plutonium and

highly-enriched uranium [HEUI) for weapons.2 The Kennedy and Johnson

Administrations developed this proposal further 3 and added to it a proposal for the
verified dismantlement of large numbers of nuclear warheads and the transfer of

the recovered fissile materials to safeguarded non-weapons uses.'

The Soviet Union rejected the U.S. proposals because it saw them both as

attempts to lock it into quantitative inferiority- and excuses for spying. The focus

of nuclear-arms control therefore turned to agreements limiting launchers and

bombers and other items that could be verified by national technical means,

In the meantime, controls on nuclear materials became the core of the non-

proliferation regime. Non-nuclear-weapon states that have signed the Non-

proliferation Treaty have accepted IAEA safeguards on their fissile materials and

on facilities that process these materials to provide assurance to the international

community that the) are living up to their commitments. This system of

safeguards is now being extended into 14 of the 15 republics of the former Soviet

Union; and to Argentina, Brazil, South Africa and (hopefully) North Korea.



As the Biden condition and the House propose, the time is ripe to return to

U.S.-Russian nuclear-warhead and fissile-material arms control -- but for a new set

of reasons.

Presidents Gorbachev and Yeltsin have committed the C.I.S. and Russia to

destroy about 15,000 tactical nuclear warheads6 and more than two thousand

strategic warheads to be withdrawn from Belarus, Kazakhstan and Ukraine.*

Bilateral agreements would make it possible to verify the destruction of these and

hopefully additional thousands of warheads and the nonweapons use of the

recovered fissile materials.

It is important that these materials be disposed of in a safe and irreversible

manner to minimize the danger that some future regime might use them in

warheads again or that they might be diverted to Third World countries or

terrorist groups

It is also important to assure that Russian production of new weapons

plutonium be ended and that production of highly-enriched uranium for weapons

not be resumed.

The Biden Condition and House bill propose to achieve these ends by

reciprocal and verified agreements.

Relationship to the Nunn-Lugar Act

The Nunn-Lugar "Soviet Nuclear Threat Reduction Act of 1991" has already

taken an important step in this direction by establishing a cooperative relationship

under which the U.S. is providing assistance to assure safe transport and storage of

C.I.S. warheads and fissile materials.

Furthermore, the Nunn-Lugar Act requires the President to certify that, in

exchange for U.S. assistance, the C.I.S. is

. Following the March holdup of warhead transfers from the Ukraine, Russia has agreed to allow
Ukrainian inspectors to track the fissile materials recovered from all warheads removed from Ukraine
Russian officials say that similar arrangements are open to Belarus and Kazakhstan
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"forgoing the replacement of the destroyed weapons.. .forgoing any use of

fissionable and other components of destroyed weapons in new nuclear
weapons...(and] facilitating United States verification of [the] weapons

destruction."

Russian government officials say that there are no plans to reuse in
weapons the fissile materials from the tactical nuclear warheads that Presidents

Gorbachev and Yeltsin committed to "eliminate." The Russian Ministry of Atomic
Energy is already negotiating with a U.S. company to dilute a significant amount of

the HEU to low-enriched levels for sale for power-reactor fuel.'. It is also

negotiating with the U.S. for funding from the Nunn-Lugar $400 million to help to

build a secure storage facility for the remaining HEU and the plutonium.

However, as both the Biden Condition and the House proposals on

recognize, there are limits on how far we can ask Russia to go unilaterally -- even

in exchange for financial assistance.

In fact, I am concerned that our expectations of unilateralism may make it

difficult for Russia to sustain the commitments that it has made. Recall that the

Gorbachev/Yeltsin commitment to destroy most Russian tactical nuclear weapons

was made in response to President Bush's invitation, in his 27 September 1991

speech:

"to go down the road with us -- to destroy their entire inventory of ground-

launched theater nuclear weapons [and] many...tactical nuclear weapons

from...ships and attack submarines [and] land-based naval aircraft."

The Nunn-Lugar Act requires Russia to forgo reuse in nuclear weapons of the

fissile material recovered from those tactical nuclear weapons. But the Bush

Administration apparently is not read) to make the reciprocal commitment.

If the U.S. keeps open the option of recycling fissile material from warheads

that we have committed ourselves to destroy while the Nunn-Lugar Act insists

that Russia cannot do the same, the Yeltsin Administration is likely to get into

serious trouble with Russian conservatives. President Yeltsin is already being

accused of agreeing to "unilateral disarmament" because of the "unequal" reductions

agreed to in the 17 June 1992 joint understanding on post-START reductions.
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Keeping open the U.S. recycle option has also put our negotiators into a
difficult position as they try to establish Russian compliance with the Nunn.Lugar
requirement, since the Russian government has repeatedly made clear that it

wants reciprocity.

In fact, we have no real reason to keep the recycle option open. We have
agreed to go down to 3500 strategic warheads if Russia does and General Powell

has indicated that, if Russia carries through on its tactical-warhead reduction

commitments, the U.S. will need no more than 1600 tactical nuclear warheads.
This would correspond to approximately a 70-percent reduction in the U.S. nuclear

arsenal relative to 1990 levels. We can therefore afford to commit many thousands

of nuclear warheads to destruction including the safeguarded disposal of the

recovered fissile materials.

In the remainder of my statement, I would like to briefly explain what
would be done under each element of the comprehensive nuclear-warhead and

nuclear-materials control regime proposed in the Biden Condition and the House

bill.

Information on Warhead and Fissile-Material Stockpiles

If the Administration follows through on the Biden Condition and proposes

to Russia an exchange of' information on warhead and fissile-material stockpiles,
the response has already been given On 12 February, at the plenary meeting of

the Conference on Disarmament in Geneva, Russian Foreign Minister Kozyrev

proposed that:

"we may consider developing a reciprocal exchange of data between all

nuclear powers on the number and types of existing nuclear weapons, the

amount of fissionable materials, and on nuclear weapons storage and

elimination facilities."

The earlier we exchange such data, the more they will constrain the ability of

future governments to conceal warheads or materials.

If such declarations included numbers and types of warheads at different

locations, they could be spot checked if desired, just as in the START agreement
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which allows spot checks of the numbers of warheads carried by individual ballistic

missiles.' There could also be arrangements for challenge inspections, such as are

proposed under the Chemical Weapons Ban, to check that warheads are not where

they are not declared to be.

Total quantities of fissile materials inside the declared warheads could be
verified without revealing the quantities in individual warheads by putting weighted

samples through a dismantlement facility and assaying the total quantities of

recovered fissile materials.

Declared inventories of fissile materials not in warheads or components

cou!d be verified by the same assay techniques used by the IAEA.

There would always remain the possibility that some warheads and fissile

material had been hidden. However, the declarations would serve to isolate them.

Exchange of historical production information, comparison with historical

intelligence data and cooperative "nuclear archeology" projects could increase

confidence in the declarations.

Verified Elimination of Warheads Committed to be Destroyed

Warheads have a finite life. Therefore, in the long term, unless we commit

ou: selves to go to zero, fissile materials recovered from some dismantled warheads

will be recycled into replacement warheads. But, for those warheads that are

committed to be "destroyed," destruction would include placing the recovered fissile

materials under safeguards.

For Russia, which is reported to have four warhead disassembly/assembly

facilities,- the two types of dismantlement activities could be carried out at

different locations, In the case of the U.S., which has only one such facility, the

. The declarations could include fabricated Aarhead components As in the START verification
arrangements, the warheads, components and parts of associated equipment could be covered to
protect any sensitive information

.. Near Nizhnya)a Tura and Ziatoust in the Urals, and Penza and Arzamas, south of Nizhni
Novgorod (Gorkii
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Pantex plant near Amarillo, Texas, the two types of activities could be separated
by batch processing.

Possible arrangements for verifying warhead dismantlement are described in
both the FAS report and the President's report. In my view, they should include
at least segregated storage of the warheads committed to be destroyed and of the
fissile materials recovered from them. We could tag and seal each others' warhead
canisters in storage, check the tags and seals when the canisters are delivered to
the dismantlement facilities, and then have IAEA-type safeguards at the storage
facilities for the recovered fissile materials.

It would also be possible to have IAEA-type portal-perimeter controls to
assure that the fissile materials recovered from the Warheads went only to the
safeguarded storage facilities. And the spectrum of the gamma-radiation coming
out of the canisters could be measured to check that it matched the declared
warhead inside.'

Ultimate Disposition of the Highly-enriched Uranium and Plutonium.' There is
already broad agreement on what to do with the highly-enriched uranium (HEU).
A relatively small fraction will _be kept as highly-enriched uranium to provide fuel
for naval-propulsion reactors and a few research reactors. In the U.S., these
reactors require only a few tonnes of HEU a year while hundreds of tonnes will be
released as a result of the dismantlement of surplus U.S. warheads.

The logical use of the remaining HEU is to provide fuel for light-water

power reactors which use fuel enriched to between two and five percent in the
isotope uranium-235. For this purpose, the weapons uranium would be diluted
with natural or depleted uranium. (Weapons-grade uranium is enriched to over 90
percent U2". Natural uranium contains 0.7 percent. Depleted uranium, which is
the residue from uranium enrichment, typically contains 0.2-0.3 percent U'.)
Although it may be necessary to store some of this material temporarily to avoid

. The FAS report contains an example of a gamma-ray spectrum of a Russian warhead, taken by
a group organized by the NRDC on the Soviet cruiser "Slava" in the Black Sea off of Yalta on 5 July
1989 [Steve Fetter, Thomas B Cochran, Lee Grodzins, Harvey L Lynch and Martin S. Zucker,
'Measurements of Gamma Rays from a Soviet Cruise Missile,* Science 248, 18 May 1990, pp 828-
834 ] The leaderships of the two Russian weapons laboratories disagree about whether this spectrum
reveals sensitive design information However, they agree that the same information could be
provided in a "ay which concealed this design information without degrading its value as a
fingerprint
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market disruptions, it should be diluted down to non-weapons grade as early as

possible. It is not necessary to store low-enriched uranium in a high-security

storage facility.

Diluting HEU with natural or depleted uranium "denatures" it for weapons

use in a way that is irreversible except with an isotope-separation plant. As the

Iraqi program showed, building such a plant is still extremely difficult for even a

rich Third-World country.

There is less plutonium in the warheads -- only about 100-140 tonnes

versus 500-700 tonnes of HEU in each of the arsenals -- but getting rid of it is

more problematic. Plutonium diluted with natural or depleted uranium could

quickly be separated back out by even a subnational group using chemical means.

Fresh fuel containing plutonium must therefore be subject to almost as tight

safeguards as the original plutonium.

Unfortunately, the nuclear ministries of West Eurcpe and Japan, as well as

parts of the Russian Ministry of Atomic Energ', are lobbying to use Russian

weapons plutonium in "mixed-oxide' (MOX) fuel made up of approximately 4

percent plutonium and 96 percent uranium oxides. The West European and

Japanese advocates of MOX fuel see the elimination of Russian weapons plutonium

as a new justification for their own commercial programs of plutonium separation

and recycle, which are causing great controversy and failing economically at home.

Their plan would be to have each large light-water-reactor in Russia fueled with

one-third MOX fuel. This would consume weapons plutoniium at a rate of about 4

tonnes a year at six sites: At this rate, it would take two decades to process 80

tonnes.

The rate would be much slower, however, if the consumption of civilian

plutonium is given priority as planned by the Russian Ministry of Atomic Energy.

They have already separated about 30 tonnes of civilian plutonium thus far at the

Mayak facility near Chelyabinsk and are continuing to separate it at a rate of

about 2.5 tonnes each year. If this plutonium is put in front of the weapons

plutonium -- and there are technical arguments for doing so" -- consumption of

weapon-grade plutonium would be delayed by more than a decade.

There is therefore a strong incentive to find a disposal method that would

proceed more expeditiously and would not disperse the plutonium to so man) sites.
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One idea that would work very well in the U.S. -- where there is, in any
case, no serious consideration of using plutonium as fuel -- would be to mix it back
into the high-level waste from which it was originally separated as the waste is
glassified. To my knowledge, this idea was put forward originally by the Pacific

Northwest Laboratory." Billion-dollar glassification plants are being built at the
Savannah River and Hanford sites. They will each produce about 400 tonnes of
glass a year (assuming an average 50-percent capacity factor). If one percent
plutonium were added, each of these plants would dispose of about four tonnes of

plutonium a year -- as much as 18 Russian light-water reactors. It is not clear,
however, that all Russian weapons plutonium could be absorbed in this way."

Another way to centralize the disposal of plutonium would be to convert a

few light-water reactors so that they could use 100-percent MOX fuel. This would
make it possible to burn as much Russian weapons plutonium at one site as is

currently proposed for six sites. If, the fuel burnup were halved, only three
reactors could be used or the throughput at a six-reactor site could be doubled to

eight tonnes per year.

In any case, it is important that the U.S. not let itself be stampeded by
plutonium-fuel enthusiasts into backing a half-baked and dangerous approach. We
should take time to sort out the alternatives -- which will take at least a decade to
implement in any case.

In the meantime, we should make sure that there is secure storage for the

plutonium.

A Verified Production Cutoff of Fissile Materials for Weapons
President Bush stated recently that the U.S. does not intend to resume the

production of plutonium or highly-enriched uranium (HEU) for weapons. The
Department of Energy has been assuming this since at least the beginning of 1990
when it became clear that the U.S. nuclear Rrsenal was going to be greatly

downsized."'

If President Bush would like to turn out fissile-material production cutoff

into a verified bilateral agreement, the answer has once again already been given.
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In his statement of 29 January, President Yeltsin made clear that President

Gorbachev's repeatedly offer still stood:

"We confirm the proposal to the U.S. to come to agreement on controlled

termination of the production of fissionable materials for weapons.

Some within the Administration have been resisting the verification

arrangements for a cutoff." They argue that the new relationship between the

U.S. and Russia makes it possible to truncate President Reagan's maxim, "Trust

but verify" to simply "Trust." They also complain about the costs of verification.

However, their main objection is to the acceptance by the U.S. of the same type of

international safeguards that have been accepted by about 50 non-nuclear-weapon

states under the Nonproliferation Treaty. This stance is undermines the

legitimacy of the nonproliferation regime as well as our ability to lock in Russian

reductions and reinforce Russia's national safeguards.

In fact, we opened up almost all of our civilian nuclear facilities to IAEA

inspection in 1980." At this point, we would only have to add to the list the

gaseous-diffusion plants." This would be easy now that we are no longer producing

highly-enriched uranium for any' military purpose including naval-propulsion

reactors." It would be easy also to verify nonintrusively that our military

plutonium-production reactors and reprocesing plants have been shut down.

If we resume production of tritium in a decade or two, it will also be

necessary to be able to prove that we are not using the production reactor or

accelerator to produce plutonium for weapons. But that could be done

nonintrusively using standard safeguards techniques.,"

It is true that these verification arrangements would cost money. The

IAEA safeguards budget for 1993 is $62 million -- almost all spent in the

nonnuclear-weapon states. It would cost at least as much more to extend the

safeguards over the U.S. and Russian civilian nuclear facilities. " Presumably the

West and Japan will have to foot most of the bill one way or another. However,

. The only sensitive information ir, these plants relates to the design of the Larriers which are
hidden inside the piping

-1 - - """-q
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the money involved would be only a few tenths of a percent of the current U.S.

budget for nuclear weapons.

Nonproliferation Benefits

If the U.S. and Russia were to join the 150 nonnuclear-weapon states that

have signed the Non-proliferation Treaty in subjecting their civilian fissile materials

and production facilities to IAEA safeguards, we would be creating the basis for a

universal regime which it would be difficult for Britain, France, China, Israel, India

and Pakistan not to join and we would be strengthening the legitimacy of the

nonproliferation regime. Many NPT signatories, including Germany and Japan,

have always been unhappy about the fact that, although they have committed

themselves to remain nonnuclear and accept safeguards, the Soviet Union and U.S.

were unwilling even to commit themselves to cut off the growth of their arsenals.

India used this as one of its rationales for not joining the N-nproliferation Treaty. 9

President Bush proposed last year that Israel accept a verified cutoff of its

production of fissile material in order to create momentum toward a Middle East

nuclear-weapons-free zone. The Israelis with whom I have discussed this proposal

have indicated that it would have much more force if is was framed in the context

of an effort to achieve a universal production cutoff. I believe that we would also

have a better chance in this context to freeze India's and Pakistan's buildups.

Conclusion

To conclude, the Biden Condition and the House bill reflect an

understanding within the Congress that we should not miss this window of

opportunity to lock in the deep cuts in the C.I.S. nuclear arsenal and to develop

the basis for a universal set of controls that could be extended to other nuclear-

weapon and threshold states. The negotiations should not be difficult, the Russian

government has already said "yes." The question is whether we can take "yes" for

an answer.
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Biden Condition Added by the Senate Foreign Relations Committee to the

Proposed Resolution of Ratification of the START Treaty

Inasmuch as the prospect of a loss of control of nuclear weapons or fissile

material in the former Soviet Union could pose a serious threat to the United

States and to international peace and security, in connection with any further

agreement reducing strategic offensive arms, the President shall seek an

appropriate arrangement, including the use of reciprocal inspections, data

exchanges. and other cooperative measures, to monitor --

(A) the numbers of nuclear stockpile weapons on the territory of the parties of this

Treaty; and

(B) the location and inventory of facilities on the territory of the parties to this

treaty capable of producing or processing significant quantities of fissile materials.
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Excerpts from the Defense Authorization Act for Fiscal Year 1993

(as passed by the House)

Subtitle D: International Fissile Material and Warhead Control

Sec. 3141 Findings:....

(6) Inspection and safeguards procedures for verifying dismantlement of downloaded

and retired nuclear warheads and the disposition of removed fissile materials

should be examined for inclusion in future arms reduction agreements or

verification protocols, for the purpose of making reductions in nuclear arsenals

irreversible. Such inspections and safeguards would insure against rapid

redeployment of warheads in the empty spaces of downloaded missiles, bar

potential reuse of surplus warheads in delivery systems not limited by existing

agreements, and reduce inventories of nuclear materials available for potential

breakout from the agreement.

Sec. 3142 Negotiations

(A) IN GENERAL. -- The Congress urges the President to enter into negotiations

with member states of the Commonwealth of Independent States, to complement

ongoing and future arms reductions negotiations and agreements with the goal of

achieving verifiable agreements in the following areas:

(1) Dismantlement of nuclear weapons.

(2) The safeguarded] and permanent disposal of nuclear materials.

(3) An end by the United States and member states of the Commonwealth of

Independent States to the production of plutonium and highly enriched uranium

for nuclear weapons.

(4) The extension of negotiations on these issues to all nations capable of

producing nuclear weapons materials.
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(B) EXCHANGES OF INFORMATION. -- The Congress urges the President, in

order to establish a data base on production capabilities of member states of the

Commonwealth of Independent States and their stockpiles of fissile materials and

nuclear weapons, to seek to achieve agreements with such states to reciprocally

release information on --

(1) United States and the member states nuclear weapons stockpiles, including the

number of warheads and bombs by type, and schedules for weapons production and

dismantlement;

(2) the location, mission, and maximum annual production capacity of United

States and member states facilities that are essential to the production of tritium
for replenishment of that nation's tritium stockpile;

(3) the inventor) of United States and member states facilities dedicated to the

production of plutonium and highly enriched uranium for weapons purposes; and

(4) United States and members states stockpiles of plutonium and highly enriched

uranium used for nuclear weapons.

(C) TECHNICAL WORIUNG GROUPS.--The Congress urges the President, in

order to facilitate the achievement of agreements referred to in subsection (a), to

establish with member states of the Commonwealth of Independent States and

with other nations capable of producing nuclear weapons material bilateral or

multilateral technical working groups to examine and demonstrate cooperative

technical monitoring and inspection arrangements that could be applied to the

verification of --

(1) information on mission, location, and maximum annual production capacity of

nuclear material production facilities and the size of stockpile of plutonium and

highly enriched uranium;

(2) nuclear arms reduction agreements that would include provisions requiring the

verifiable dismantlement of nuclear warheads; and

(3) bilateral or multilateral agreements to halt the production of plutonium and

highly enriched uranium for nuclear weapons."
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Foreword

Since 1987, the Federation of American Scientists (FM) and the Commit-
tee of Soviet Scientists for Global Security (css) have been cooperating on
a number of joint research projects on possible technical bases for new
arms-control agreements. One of these projects has focused on develop-
ing the technical basis for directly verified reductions of nuclearwarheads
and nuclear-weapon materials.

1

The Soviet and US governments are now both taking a more serious
interest in the possibilities for nuclear-warhead control. The Soviet gov-
ernment made clear in 1989 that it is interested in a bilateral Soviet-US
agreement for a verified cutoffofthe production of plutonium and highly
enriched uranium for weapons. The US has ended its production of such
materials in any case, and in i99o the US Congress mandated an Execu-
tive Branch study of the verification arrangements for formal Soviet-US
agreements on a production cutoff, the dismantlement of nuclear war-
heads, and the safeguarded disposal of the recovered fissile materials.
(That report was due on 30 April 1991.) The Congress also urged that a
joint Soviet-US technical working group be established to study these ar-
rangements.

It would be timely for the US and Soviet governments to take up
these issues in connection with the sTART treaty ratification process as part
of a broad discussion of post-sTART nuclear arms reduction agreements.
The STRT treaty is to eliminate nuclear-weapon delivery systems carrying
thousands of warheads but makes no provision for the elimination of
those warheads. Additional thousands of tactical nuclear warheads are
being withdrawn from central Europe-withdrawals that are expected to
be formalized by negotiations over the future of short-range nuclear -
forces (SNF) in Europe-but, once again, there has been no analysis of the
possibility of eliminating these warheads. Uncertainty about the fate of
these warheads and the fissile material that they contain may undermine
the possibility of future reduction agreements.

In October 199o, the FAs, css, and the Center for Program Studies of
the Soviet Academy of Sciences held a joint workshop to explore these
questions in a preliminary way. (A list of participants is attached as ap-
pendix B.) This report of our preliminary findings is being published in

Ending the production of fissile materials for weapons
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the hope that it will help to lay the basis for a joint government-to-gov-
ernment study and for actual first steps toward warhead arms control.

Because of the tight time schedule for the completion of this report,
it has not been possible for the Soviet participants to fslaly review the final
draft. It is possible, therefore, that, while there was agreement by all ofthe
participants on the general thrust of our recommendations, there might
still be some disagreement on details.

Vi Verifying the dismantlement of nuclear warheads
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Summary

As a result of the INP and START treaties, and forthcoming negotiations on
short-range nuclear forces (SNF) in Europe, the Soviet Union and United
States are expected to retire or withdraw from Europe about one half of
their total nuclear arsenals-on the order of so,ooo nuclear warheads
each. However, thus far, no arrangements have been made to ensure that
these warheads will not be stored for possible rapid redeployment (in the
case of nuclear artillery shells, for example) or be recycled to increase the
numbers of warheads available for uncontrolled or difflculr-to-veriFy sys-
tems (nondeployed air-launched or sea-launched cruise missiles, for ex-
ample). There is also always the small but finite possibility that stored in-
tact warheads might become targets for unauthorized use or subject to
accidents.

This report therefore outlines the technical basis for a Soviet-US
agreement to verifiably eliminate retired warheads.

A verified ban on the production of fissile materials
for weapons

The most important part of nuclear-warhead elimination will be to en-
sure that the fissile materials in the warheads are used or disposed of in
such a manner that they cannot be used again to make nuclear weapons.
But this would be ineffective ifthe production ofnew fissie materials for
weapons were unconstrained. We therefore precede our discussion ofver-
ified warhead dismantlement with a discussion of the technical basis for
the verification ofa ban on the production of new fissile material for war-
heads.

In fact, the US has halted the production offissile material for weap-
ons, and the Soviet Union is in the process ofdoing so, although the final
stages are currently not scheduled for completion until the year zooo. As
both countries expect the numbers ofwarheads in their nuclear arsenals
to decline, they will be able to obtain any material that they need for new
warheads more cheaply from warheads being retired. Both the Soviet gov-
ernment and the US Congress have expressed interest in making the pro-
duction halt formal and verifiable.

A US-Soviet agreement to verifiably halt the production of fissile
material for weapons, in combination with the Nonproliferation Treaty,

Ending the production of fissile materials for weapons
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under which about 140 countries have made internationally verifiable
corn mitments not to produce or divert fissile materials to nuclear weapon
production, would lay the foundation for a global production ban in
which Britain, France, China, India, Israel, Pakistan, and other threshold
nuclear countries could be pressed to join. This would strengthen the
basis for still deeper US and Soviet cuts and-after a certain point-par-
allel cuts in the stockpiles of th: other nations.

The verification of a production ban would require International
Atom ic Energy Agency (lAts) type safeguards on civilian n uclear facilities
and materials. Indeed, this part of the bilateral verification arrangements
could be designed so that it could later be merged with the iASA system
of safeguards on the corresponding facilities in non-uclear weapon
states. Safeguards would also be required on the fuel cycles of naval pro-
pulsion reactors and reactors producing tritium for nuclear weapons. Ne-
gotiating acceptably nonintrusive arrangements to ensure that no signifi-
cant quantity of enriched uranium could be diverted to weapon
production during the process of refueling naval propulsion reactors
might be difficult. However, there should be considerable latitude for
compromise, as the quantities of uranium-Z35 flowing annually through
the naval fuel cycles are less than z percent of the amounts currently in
nuclear warheads.

As in the case of the Nonproliferation Treaty, the primary task ofde-
tection ofany clandestine (undeclared) production facilities would be left
to the national intelligence agencies of each country. However, as with
the verification arrangements for the proposed ban on chemical-wcapon
production, onsire inspections at declared facilities could be supplement-
ed by challenge inspections at suspect sites.

Verified reductions of the warhead stockpiles
We have considered three alternative approaches to the verified reduction
of the US and Soviet nuclear-warhead stockpiles:

* Shifting agreed quantities of fissile materials out ofthe control of the
weapon complexes to safeguarded nonweapon use or disposal. This
approach is simple. Its impact would be somewhat unclear because
of uncertainties in the amounts of fissile material in the other coun-
try's warheads and the fact that not all fissile material in the posses-
sion of the nuclear-weapon complexes is actually in warheads. How-
ever, both the United States and Soviet Union consider the quantities
of fissile materials in particular warhead types to be sensitive design
information, and unsafeguarded fissile material not in warheads rep-
resents potential warheads. 'I his approach would therefore accom-
plish most of what would be achieved by the more complex schemes
described below.

* The verified dismantlement of agreed numbers and types of war-
heads and the placement of the recovered fissile material under safe-
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guards for nonweapon use or disposal. This approach would involve
portal-perimeter controls around facilities to which the Soviet
Union and United States would bring the warheads that they, had
agreed to dismantle. Each country would dismantle its own warheads
in privacy in its own facility. The other country would subject this
facility to potal-perimeter safeguards in order to assure itself that in-
tact warheads ofthe agreed types were brought to the dismantlement
facility and that all the fissile material that w-s removed was placed
under safeguards.

The principal technical problem in this approach is to devise
methods to establish confidence, without revealing sensitive design
information, that the warheads delivered to the dismantlement facil-
ity are of the agreed types and are intact. One possible approach
would involve: i) the placement of the warheads to be dismantled in
tagged, sealed containers as early as possible-preferably as they are
removed from their deployment sites-and ii) verification that all
warheads claimed to be of the same type are identical to within
agreed tolerances. The comparison of the warheads could be either
through measurements of the penetrating radiation emitted sponta-
neously by the fissile material in the warheads or through radiographs
of the warheads. In the case of the radiographs, the comparisons
would be done by a computer to protect design information.

* A combination of both approaches, according to which warheads
would be verifiably eliminated and agreed amounts of fissile material
that might be more or less than was originally in these warheads
would be placed under safeguards. This approach could both provide
considerable confidence that warheads were being dismantled and
that agreed quantities of fissile material would be removed from po-
tential weapon use.

The cost of the verification arrangements would probably be less
than the fuel value of the uranium-z35 recovered from the dismantled
warheads-about s6 billion for one half of the US nuclear arsenal.

No new environmental issues would arise, since both the Soviet
Union and United States already routinely dismantle obsolete warheads,
although in the past they have generally replaced them with "modern-
ized" versions. However, new dismantlement facilities might have to be
built so that the verification arrangements would not interfere with un-
related activities at the existing facilities. In the US, such new construc-
tion would have to be subject to rigorous and public environmental-is-
pact reviews.

Disposal of the fissile materials
Some of the fissile materials placed under safeguards could be kept in se-
cure stockpiles under bilateral safeguards but under the physical control
of the owning country if there was concern that the other country might

Ending the production of fissile materals for weapons
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gain an advantage from possible hidden stockpiles or large residual pro-
duction capabilities. Surplus highly enriched uranium could be sold to
fuel safeguarded nuclear reactors-in most cases after dilution with nat-
ural or depleted urnaium to the low enrichment used in Soviet and US
nuclear power reac,.ors. Plutonium would probably have to be stored
under bilateral safeguards because plans for the use or disposal of pluto-
nium being produced in civilian reactors are still not settled in either the
Soviet Union or United States.

Exchanges of information about the sizes of the
stockpiles

Uncertainties in Soviet and US knowledge about the sizes of each other's
stockpiles a-e considerable but need not prevent either a halt in the pro-
duction of fissile materials for warheads or a first round of stockpile re-
ductions. The Soviet Union and United States are, in any case, both end-
ing their production of fissile material for weapons and entering nuclear
arms-reduction agreements that are expected to make about one half of
their nuclear warheads superfluous. Formalizing these actions will merely
provide reassurance that no significant offsetting new additions to the nu-
clear arsenals are being made.

However, in order to go beyond the first cuts ofo percent or so, the
Soviet Union and United States will want to have an improved idea of the
sizes each other's nuclear stockpiles. We therefore suggest that they seri-
ously consider mutual declarations of the total amounts offissile material
in their nuclear weapons and otherwise available to their nuclear-weapon
establishment,, exchange production records, and undertake a program
of cooperative research ("nuclear archeology") on physical evidence that
could be used to confirm and refine these production records.

First steps
Some of the measures examined above will probably require considerable
negotiation because of concerns about the need to protect 'ensitive nu-
clear-weapon and naval-fuel design information. Other measures, such as
verified warhead dismantlement, may have to await the design and con-
struction of special facilities. However, certain key measures need not be
delayed. These include: the joint Soviet-US technical studies and dem-
onstration projects that have been proposed by the US Congress; the
placement ofwarheads to be retired in sealed, tagged containers; the ver-
ifiration of the shutdown status of plutonium production reactors; and
the placement under z.A-rype safeguards ofkey civilian nuclear facilities.
Tagged, sealed warheads that are to be subject to verified dismantlement
could be stored at the likely locations of the dismantlement facilities
where the integrity of the tags and seals could be periodically checked.
The earlier these measures are undertaken, the less the associated verifi-
cation uncertainties later on and the more the nuclear superpower nucle-
ar arms-reduction agreements will strengthen the legitimacy of the non-
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proliferation regime in the crucial period prior to 1995, when the Non-
proliferation Treaty must be renewed.

Elimination of unnecessary secrecy relating to past and present nu-
clear-weapon production activities would also facilitate mutual under-
standing in establishing verification arrangements. This recommendation
is directed especially to the Soviet government, since we have found in
carrying out our research that it has been possible to go into considerably
further depth with regard to the verification issues relating to US nuclear
facilities than those of the Soviet Union. To facilitate the Soviet process
of declassification, we include in appendix A a list of the types of infor-
mation already publicly available about US nuclear-warhead production.

Ending the production of fissile materials for weapons
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1 .Introduction

The Soviet Union and the United States currently each have roughly
zo,ooo nuc!r warheads deployed-about hal with their strategic forces
and halfwith their general-purpose ("tactical") forces, If nuclear arms
control and unilateral retirements continue as currently planned, these
numbers could be reduced by very roughly 50 percent over the next de-
cade.

# The Intermediate-range Nuclear Forces (INsF) Treaty has already
eliminated deployed and nondeployed US and Soviet missiles capa-
ble of carrying about ,ooo and 3,0oo warheads respectively.

2

* The START treaty will cut the number of warheads deployed on US
and Soviet strategic ballistic missiles by about 2,8o0 and 5,oo re-
spectively, to a maximum Of 4,900 or each side (see table 1).

3

* Withdrawals of Soviet forces from Central Europe are eliminating
the rationales for most of the approximately 4,000 US and perhaps
7,000 Soviet warheads for artillery, short-range missiles and fighter-
bomber aircraft in Europe'(see table 2).

4

* Unilateral reductions are also taking place in the other major catego-
ry of tactical nuclear weapons-those carried by most US and Soviet
combat ships and submarines.

5

Further rounds of cuts could reduce the numbers of nuclear warheads in
Soviet and US stockpiles by another factor of two or more.

6

What will become ofall the retired nuclear warheads? This question
was raised repeatedly in the US Senate hearings on the ratification of the
iNF treaty. That treaty eliminated all Soviet and US land-based missiles
with ranges between 5oo and 5,ooo kilometers and their associated
launchers but both parties were allowed to retain the nuclear warheads on
these missiles for any use they saw fit, including recycling into warheads
for other nuclear-weapon delivery systems. The United States, for exam-
ple, has reworked the warheads of its Pershing ii intermediate-range mis-
sile into s-6z bombs.

7

The START treaty, like the INF treaty, is not expected to impose limi-
tations on the use of the warheads of the systems being eliminated and it
is the current expectation that the forthcoming Short-range Nuclear
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Table 1
Deployed US and Soviet

strategic warheads
(end 1990)

us
ICBMs

Minuteman II
Minuteman Il1
MX

SLBMs
Poseidon
Trident I
Trident II

Total ballistic missiles

Bombers
B-52 G/H (with ALCMs)
B-1B

TOTALS

USSR US designations
ICBMs

SS-11
SS-13
SS-17
SS-18
SS-19
SS-24
SS-25

SLBMs
SS-N-6
SS-N-8
SS-N-1 7
SS-N-18
SS-N-20
SS-N-23

Total ballistic missiles

Bombers
Bear-H (Tu-1 2 with ALCMs)
B:ackjack (Tu-160)

TOTALS

Surface-to-air missiles
Antiballistic missiles

Missiles/
bombers

450
500

50

176
384

48
1,608

154
90

1,852

310
30
50

308
250

86
300

176
286

12
224
120

96
2,248

Warheads

450
1,500

500

1,760
3,072

384
7,666

2,800
1,400

~ 12,000

310 a

30
200

3,080
1,500

860
300

176 a
286

12
1,568
1,200

384
9,900

85 500
21 250

2,354 - 11,000

2,620 3,000
100 100

Source: Robert S. Norris,
Richard W. Fieldhouse,

Thomas 8. Cochran and
William M. Arkin. World

Armaments and
Disarmament: SIPRI

Yearbook 19
9

1, pp. 16, 18.
Numbers for bomber

loadings from H.A. Feiveson
and F.N. von Hippel,

International Security 15
(Summer 1990), p. 163.

a . Some have multiple but rionindependently targetable reentry
vehicles
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Forces (sNF) Treaty limiting Soviet and US tactical nuclear weapons in
Europe will follow the same pattern. In the case of nuclear bombs and ar-
tillery shells, the SNF agreement could then simply involve the transfer of
these warheads out of central Europe to storage sites in the US and Soviet
Union from which they could quickly be returned in a crisis.

,\t the moment, uncertainties about the other country's possible stor-
age or recycle of the warheads from retired nuclear-weapon systems are
apparently not causing great anxiety in either the Soviet or US govern-
ments. However, as the arsenals of deployed warheads are cut more deep-
ly, the stockpiles of retired warheads will grow rapidly in both absolute
and relative terms; these uncertainties may therefore gain political sa-
lience and impede progress toward further reductions.

For example, policymakers might become concerned that the other
country could be building and stockpiling very large numbers of nuclear-
armed long-range cruise missiles that could be rapidly deployed on many
types of aircraft and ships in a breakout from treaty limits. (Only de-
ployed cruise missiles will be subject to START limits.) Indeed, such con-
cerns have already been raised by the US House Armed Services Commit-
tee about the STRT treaty.

8

Table 2
Deployed US and

Soviet tactical nuclear
warheads
(end 1990)

US USSR Source: SIPRI Yearbook
very rough estimates 1991, pp. 17, 20-21. Not

Aircraft included in this table are
Land-to-land 1,800 3,100 the warheads on the
Carrier-based 1,350 0 remaining missiles being
Anti-ship and submarine 850 1,360 eliminated under the INF

Total aircraft 4,000 4,500 treaty.

Short-range Ballistic Missiles 1,282 3,130

Surface-to-air Missiles 0 520

Artillery 1,540 2,000

Naval Cruise missiles
Land-attack 325 136
Anti-ship 0 434

Anti-submarine missiles 0 420

Torpedoes 0 520

TOTAL - 7,100 ~12,000
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It was therefore timely for the US Congress to address the issue in the
Fiscal Year i991 Defense Authorization Act (section 3tt) as Follows:

Should the President determine that future international agreements
should provide for the dismantlement of nuclear warheads and a ban
on the further production offissile material for weapons, then the Con-
gress urges him to seek to establish with the Soviet Union a joint tech-
nical working group to examine and demonstrate cooperative technical
monitoring and inspection arrangements that could be applied to the
design and verification of [the] dismantlement of nuclear weapons and
a ban on further production of fissile materials for weapons.

The Congress mandated that in any case:

The President shall prepare a comprehensive technical report on...the
on-site monitoring techniques, inspection arrangements, and national
technical means that could be used by the United States to vrriy the
Actions of other nations with respect to...a) dismantling of nuclear war-
heads...b) a mutual United States-Soviet ban, leading to a multilateral,
global ban, on the production of additional quantities of plutonium
and highly enriched uranium for nuclear weapons [and] c) the end use
or uld mate disposal of any plutonium or highly enriched uranium re-
covered from the dismantlement of nuclear warheads.

The requested report, which is being drafted for the President by the US
Department of Energy, was due on 3o April t991.

The purpose of the present document is to provide an independent
report on these same questions based on our own investigations.

Fissile material
As is suggested by the congressional request, the primary tool in a com-
prehensive approach to nuclear-warhead control would be controls on
the fissile materials (chain-reacting plutonium and highly enriched ura-
nium)' that are essential to their manufacture. First-generation nuclear
weapons, such as those used on Hiroshima and Nagasaki, would obtain
their energy from a fission chain reaction in one or both ofthese materi-
als. Modern "second generation" weapons, which would derive pan of
their energy from thermonuclear "fusion" rcactinns, can only be ignited
by a fission explosive.

Uranium-z3., the rare isotope of uranium (0.7 percent of natural uranium) is the
only natural chain-reacting fissionable (i.e. fissile") material. It is ordinarilyassumed that
its concentration in uranium must be enriched by isotope-separation techniques to more
than 2o percent to be used in a fission explosive. In practice, tie highly enrched uranium
used in US and Soviet nuclear warheads contains about 9o percent uranium-z35. Plutoni-
um is an artificial fissile material that is produced in nuclear reactors as a result of the ab-
sorption of neutrons by uanium-z38 (the other 99.; percent of natural uranium). "Weap-
on grade'" plutonium contains more than;; percent plutonjumrn-9, but lowergrades may
also be used to make nuclear explosives. Although other anificial fissile isoopes (notably
usranium-;3;) can be produced in reactors, they have apparently not been ased on a signifi-
cant scale in nuclear warheads. However, safeguards on the production complexes can eas-
ily be designed to tak. into account the possibility of their production.

10 Verifying the dismantlement of nuclear warheads
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The US nuclear warhead arsenal of about a.,ooo nuclear warheads
in the early 598os

9 
contained about ioo,ooo kilograms of plutonium and

5oo,ooo kilograms of highly enriched uranium.
10

The fact that a nuclear weapon cannot be made without at least a few
kilograms of fissile material is the technical basis of the 1970 arrange-
ments for verifying the Nonproliferation Treaty (NPT). (As of the end of
1989, 42 non-nuclear weapon states signatory to the NP' had opened
their nuclear facilities to the inspectors and safeguards arrangements of
the International Atomic Energy Agency.

11)

In the following three sections we discuss the basic elements of a set
of agreements to limit then verifiably reduce the amounts of fissile mate-
rial available for nuclear weapons:

* A verified halt in the production of new fissile material for warheads
(section 2). Such a halt would not prevent the production of new war-
heads using fissile material already produced for weapons or recovered
from warheads being retired. However, it would provide assurance that
future transfers of fissile material out of the Soviet and US warhead-
production complexes would not be offset by new production.

* The verified transfer of agreed amounts offissile material from the
nuclear-weapon production complexes to facilities under bilateral or
multinational safeguards (section 3). This transfer could involve ei-
ther direct transfers offissile materials or the verified dismantlement
of warheads. In the latter case, an interim step could involve the
placement of warheads to be eliminated in bilaterally safeguarded
storage.

* Ultimate safeguarded use or disposal of the transferred fissile materi-
als (section 4).

Some have suggested that it will be necessary to make and verify dec-
larations of the sizes of the US and Soviet stockpiles of fissile material in
warheads and available for their manufacture before it will be possible to
agree on a production cutoff or reductions. We do not believe this to be
the case. Given the end of the Cold War, both the Soviet and US govern-
ments have concluded that the sizes of their nuclear stockpiles are exces-
sive, are negotiating deep cuts, and are ending their production of fissile
material for warheads in advance of a verifiable agreement to do so. A
production-cutoff agreement and negotiated transfers of fissile material
out of the arsenals would therefore only make verifiable what appears to
be currently planned.'

* If there is concern that, in the future, some currently unforeseen development might
require a new buildup, agreed amounts of the Fssile material transferred out ofthe com-
plexs could be placed in stockpiles under bilateral safeguards but under the physical con-
trol of the owning country so that possession could be reestablished ifthe reduction agree-
ment should break down.

Ending the production of fissilo materials for weapons
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The US nuclear warhead arsenal of about 25,ooo nuclear warheads
in the early t98os

9 
contained about soo,ooo kilograms of plutonium and

5ooooo kilograms of highly enriched uranium.
10

The fact that a nuclear weapon cannot be made without at least a few
kilograms of fissile material is the technical basis of the 197o arrange-
ments for verifying the Nonproliferation Treaty (NrT). (As of the end of
1989, 42 non-nuccar weapon states signatory to the Nrr had opened
their nuclear facilities to the inspectors and safeguards arrangements of
the International Atomic Energy Agency.5 1

)

In the following three sections we discuss the basic elements ofa set
of agreements to limit then verifiably reduce the amounts of fissile mate-
rial available for nuclear weapons:

* A verified halt in the production of new fissile material for warheads
(section 2). Such a halt would not prevent the production of new war-
heads using fissile material already produced for weapons or recovered
from warheads being retired. However, it would provide assurance that
future transfers of fissile material out of the Soviet and US warhead-
production complexes would not be offset by new production.

* The verified transfer of agreed amounts of fissile material from the
nuclear-weapon production complexes to facilities under bilateral or
multinational safeguards (section 3). This transfer could involve ei-
ther direct transfers of fissile materials or the verified dismantlement
of warheads. In the latter case, an interim step could involve the
placement of warheads to be eliminated in bilaterally safeguarded
storage.

* Ultimate safeguarded use or disposal of the transferred fissile materi-
als (section 4).

Some have suggested that it will be necessary to make and verify dec-
larations of the sizes of the US and Soviet stockpiles of fissile material in
warheads and available for their manufacture before it will be possible to
agree on a production cutoff or reductions. We do not believe this to be
the case. Given the end of the Cold War, both the Soviet and US govern-
ments have concluded that the sizes of their nuclear stockpiles are exces-
sive, are negotiating deep cuts, and are ending their production of fissile
material for warheads in advance of a verifiable agreement to do so. A
production-cutoff agreement and negotiated transfers of fissile material
out of the arsenals would therefore only make verifiable what appears to
be currently planned.*

* If there is concern that, in the future, some currently unforeseen development might
require a new buildup, agreed amou nts of the fissile material transferred out of the com-
pleses could be placed in stockpiles under bilateral afeguards but under the physical con-
trol of the owningcountry so that possession could be reestablished if the reduction agree-
ment should break down.

Ending the production of fissile materials for weapons
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2.Verifying a ban on the
production of fissile
materials for weapons

The United States has terminated and the Soviet Union is terminating
production of fissile materials for weapons.

The United States last produced highly enriched uranium and pluto-
nium for weapons in r964 and 1988 respectively, and the Bush adminis-
tration has recently dropped its plans to resume production in the fu-
ture. 13 The Soviet Union announced thatfroduction of highly enriched
uranium for weapons would end in r9891" and has announced the shut-
down of seven plutonium-production reactors. 15 Soviet Deputy Foreign
Minister Vladimir Perovsky announced in 1989 that three of the six re-
maining Soviet plutonium-production reactors would be shut down by
1996 and the remaining three by zooo (see figure 1).*,16 These actions re-

Each kilogram of
plutonium or HEU [highly

enriched uranium]
produced constitutes a

future liability to safeguard
that material against

escaping into the
biosphere or being

diverted into unauthorized
channels

WoAfng KH. Panofiy
12

Figure 1
History of the number of
operating Soviet and US

plutonium-product ion
reactors

17

US reactors

1950 1 960 1970 198) 1990 2000+

One US and at least fie of the Soviet plutonium-production reactors hax been
used to produce steam for electri-pswr generation as well as plutonium. However, there
appears to be no inclination in either county to keep these reactors in operation for elec-
tricity production alone.
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flect the fact that the sizes of the nuclear arsenals of both nations have
peaked and are declining (see figure a). The fissile material required for
any replacement warheads can therefore be obtained from warheads that
are being dismantled.

On the diplomatic side, a bilateral production cutoff agreement was
a high priority on the US arms-control agenda between 1956 and r969 but
was then dropped as arms-control efforts shifted from warheads to mis-
sile-launchers and bombers, whose numbers could be verified using sat-
ellites. 19 The Soviet Union, whose stockpile was much smaller than that
of the United States during the 95os and 196os (see figure 2), rejected the
US proposal and only began to express an interest in a production halt
beginning in 1982 with a speech at the Second UN Special Session on
Disarmament by then Foreign Minister Gromyko.20 President Gor-
bachev and Foreign Minister Shevardnadze publicly declared their sup-
port for a production cutoff in 989 . 21

The US response to this Soviet interest has been mixed. There has
been considerable interest in Congress, which led to the section in the
fiscal-year 1995 Defense Authorization Act quoted above. However, the
Bush administration has been reluctant to discuss a fissile-cutoff agree-
ment-at least while it had pending requests for funding to build new
production capacity.22 Now that these requests have been dropped, it
may be possible to move forward to a formalized cutoff agreement.

A production cutoffwould start with the declaration by both the So-
viet Union and United States of the locations of all their facilities capable
of enriching significant amounts of uranium, all nuclear reactors (both ci-
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vilian and military), and all the associated fuel cycle facilities. Civilian
stockpiles of plutonium and enriched uranium would also be declared.

Verification would require reassurance that:

* military production facilities are converted to safeguarded nonweap-
on uses or are shutdown

$ tritium-production and naval-propulsion reactors are not used to
produce plutonium for weapons and the enriched uranium in their
fuel cycles is not diverted to weapon use

* none of the enriched uranium or plutonium in the fuel cycles of ci-
vilian nuclear reactors is diverted to weapon production.

Shutdown production facilities
Because operating production reactors generate huge amounts of waste
hear,* their shutdown status can be verified without onsite inspections,
using observation satellites equipped with infrared detectors. Onsite vis-
its could in addition verify that key components had been dismantled or,
if any reactors were to be kept on standby, could check radiation detectors
sealed into the reactor fuel channels for evidence of neutron radiation.
(The US demonstrated this technology in the z96os. 2 )

Most, if not all, of the chemical reprocessing facilities that have been
used to recover plutonium from the depleted uranium "targets" used in
the production reactors would also be shut down.t Once again, onsire in-
spections could easily verify that such facilities had been partially or com-
pletely dismantled and seals could be applied to key pieces ofequipment
at any facilities that are kept on standby. Similar arrangements could be
worked out for any shutdown uranium enrichment plants.

Tritium-production reactors
In modern nuclear warheads, the artificial hydrogen isotope tritium is
used in multigramn quantities, in combination with the natural hydrogen
isotope, deuterium. At the high temperatures present in the middle of a
fission explosion, the two isotopes undergo the thermonuclear reaction

tritium + deuterium -- helium-4 + neutron

The neutrons so produced cause extra fissions and "boost" the yield of the
fission explosion.

0 Approximacdy z kilogram of uranium-a3s must he fissioned to produce r kdogram
of plutonium. The isslon ofr kilogram of uranium-a3J releases shout : million kilowatt-
days or 2-7oo kilowatt-years ofheat. During the eady 98os each of the throe operating
US production reactor at the Savannah River site p oduced the equivalent of aout soo
kilograms of plutonium per year and therefore had an average heat output of ahout 1.5 mil-
lion kilowatts.

t One Sovie military reprocessing facility has been convened to reprocess spent civil-
ian power reactor fuel to recover plutonium for the Soviet plutonium-breder reactor
demonstration program.
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The tritium is produced in reactors through the reaction

neutron + lithium-6 -4 helium-4 + tritium.

Tritium has a halflife of 12.3 years, which means that it decays at a rate of

5.5 percent per year.

Soviet and US stockpiles of nuclear warheads are expected to decline
for some years at a more rapid rate than the tritium that they contain will
decay. Therefore, for a number of years, tritium recovered from the war-
heads being retired can be used to replenish the tritium reservoirs of war-
heads remaining in the stockpile.

24

Eventually, however, unless the stockpiles continue to decline to zero,
it will be necessary to produce new tritium in production reactors-prob-

ably one production reactor operated at a low power in each country.t

These reactors might be fueled by highly enriched uranium,t and it
would be necessary to verify that none of this fuel was diverted to the pro-
duction of weapons. It would also be necessary to verify that the reactor
was not being used to produce plutonium for weapons.

The facility producing the uranium fiel and the fuel itselfwould be
subject to verification. This would include accounting for the uranium
from the time it was shipped from a safeguarded enrichment facility until

For comparison, plutonium-i;9 has a haiflife of about 24,000 years, and
u uanium-235, 700 million years. Their longevitis as weapon materials are therefore deter-
mined by processing losses and not radioactive decay.

t Ifwe assume, for example, that a total inventory of So kilograms of tritium would
have to be maintained in ro,ooo warheads, then it would be necessary to produce about 3
kilograms of tritium per year to offset radioactive decay and other losses. This would re-
quire a production reactor to operate at an awrage heat output of about 6oo megwatrts--
about 2o percent of the peak power output ofone ofthe US production reactors at Savan-
nah River. (Keith Schneider, "Nuclear Complex Becomes a Huge Magnet for Money,.
(New York 7h rw. 14 April i9t, p. I] states that "Energy Department engineers here [the
Savannah River site say thatonlyone ofthe nuclear reactors operating at such 40 percent
of its capacity, is needed to meet all tritium needs." The US nuclear stockpile currently
contains about 2o,ooo nuclear warheads.) The same power output would result in the pro-
duction of about the same number of atoms ofwrapon-grade plutonium-about zoo ki-
lograms per year. Since uranium-z; is consumed at a rate ofa.c grams per thermal mega-
watt-day (mwt-d) (t.os by fission and o.is by nonfission neutron capture) providing an
average of6oo MWt for 365 days per year would consume about 26o kilograms ofutani-
um-i35. Ifthe 'driver" fuel is replaced when So percent ofthe uranium-s3s is consumed,
then the annual replacement driver fuel would contain about 5oo kilograms of
uranium-35--o.t percent ofthe current stockpile.

* Using highly enriched uranium minimizs the presence of ucanium-238 in the reac-
tor. Uranium-z38 competes for the capture of neutrons released from the fission of urani
um-i3$, reducing the number of neutrons available to produce tritium. Prior to the shut-
clown of the US Savannah River production reactors in 1988, they were fueled with highly
enriched uranium recovered from the reprocessing of their own fuel, and naval-reactor
and research-reactor fuel at th: Savannah River site and the Idaho National Engineering
Laboratory. Considering the much reduced demand for production-reactor fuel after a
plutonium production cutoffand the reduced demand for tritium, because of the reduced
size of the US warhead stockpile it might no longer be considered economical to operate
these two reprocessing plants. Freshly enriched uranium fuel might be used instead.
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the ultimate disposal of the spent fuel. If the fuel were reprocessed to re-
cover the residual highly enriched uranium, the reprocessing plant would
also have to be under safeguards as would the recovered uranium and plu-
tonium. Because of the relatively small scale of the tritium production,
this verification effort would be small compared to that required to safe-
guard the corresponding nonmilitary materials and facilities.

The "targets" in which neutrons are absorbed to produce tritium
should contain only lithium and no uranium-38 from which plutonium
could be produced. Nondestructive examination could be used to detect
the presence of uranium-238. Fast neutron irradiation with either a spe-
cial source or in the production reactor would cause some of the urani-
um-238 to fission, creating fission products whose characteristic gamma-
ray energies could then be identified by gamma-ray spectrometry."

Naval-reactor fuel cycle
US naval-propulsion reactors are fueled with uranium enriched to about
97.3 percent in uranium-z35 (about 3,ooo kilograms and 2,5oo kilograms
in fiscal years 1991 and 1992 respectively). 2 5 

A Soviet official has stated
that Soviet naval-propulsion reactors are fueled with uranium enriched to
less than so percent-not directly useable in weapons.26 

However, at
to-percent enrichment, about 85 percent of the enrichment work re-
quired to produce weapon-grade uranium has been done, making the
material attractive as feed to any clandestine enrichment plant. Also, the
presence of large quantities of uranium-238 in the fuel will result in the
production of significant quantities of plutonium. Therefore, both the
Soviet Union and United States would probably want some reassurance
that the fissile materials in the other country's naval fuel cycle were not
being diverted to weapon use. At the same time, however, concerns about
limiting the intrusiveness of inspections might result in the verification
procedures not being as rigorous as with the civilian fuel cycle.

The naval reactor fuel cycle would separate from the fully safeguard-
ed civilian fuel cycle at the uranium enrichment plant (see figure 3). Each
country would declare the quantities and enrichments of the uranium
that it required for the production of naval reactor fuel that year. The
other country would check whether the quantity of uranium-35 being
declared for naval fuel was plausible based on its understanding of the
number, power, and operating patterns of the other's nuclear propulsion
reactors, and its inspectors would verify that the amounts being released

* Some interest has been expressed in the possibility ofdeveloping a very-high-currnt
proton accelerator as an alternative to a production reactor to produce neutrons for tri-
tium breeding or other purposes. (See for example Acelnaerlrodacaon of7;ium. Leer-
utive Report [Brookhaven and Los Alamon National Laboratories, muL/NP-8-143, 1991;
Allan Krass, The Tddumpwn/bkmzad d POn,1Acrekinasr [Cambridge, Massachusets:
Union of Concerned Scientists, z9891.) If such accelerators are developed, then it will be
necessary to subject their target areas and targets to some type of inspection eoverify that
they are not being used to produce plutonium or other Fanie materials.

Ending the production of fissile materials for weapons



183

into the naval fuel cycle matched the declarations. At the other end of the
fuel cycle, if the spent fuel were reprocessed-as has been the practice in
the United States -inspectors could check the weights and assays of the
recovered uranium and plutonium after they were placed under full safe-
guards. It would also be possible to check declarations of the amounts of

Uranium
mines

Uranium
mills

Uranium en , rimn e Uranium
plants [chemical conversion

Figure 3
Fissile material flows in

civilian and military
reactor fuel cycles

uranurM
plutonium

* As noted above, US naval reactor fuel has been reprocenued at the Idaho National
Engineering Laboratory to mnoover highly enriched uranium to fuel production reactors.
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uranium-235 that had been fissioned by measuring the quantity of urani-
um-236 in the residual uranium.'

The release ofa batch of enriched uranium to the naval fuel cycle and
the return of the resulting uranium and plutonium after it has been used
might be many years apart. If we assume that the time will average 15
years in the case of the US, this would mean, at 3,o0 kilograms of ura-
n ium-235 per year, that about 45,ooo kilograms of uranium-35 would be
in the naval fuel cycle at any one time--equivalent to about so percent of
the uranium-235 in US weapons today.27 Of course, only a fiactitn of the
uranium-235 released to the naval fuel cycle could be diverted to weapon
use. Nevertheless, the quantities involved would be large enough so that
it could be well worth while to attempt to obtain additional reassurance
that significant diversions were not taking place.

It would be possible to develop effective safeguards on the naval-re-
actor fuel cycles if the Soviet Union and United States were willing to risk
exposing some currently classified information about the fuel and reactor
designs to each other's inspectors. Depending upon the level of assurance
desired, the inspections would be more or less revealing.

Similar considerations would apply to the highly enriched uranium
used to fuel military space reactors-al though the quantities ofuranium-
235 involved will be very much smaller than in the naval-reactor fuel cycle
for the foreseeable future. Indeed, there have been no reactors operating
in space since a Soviet space reactor almost reentered the atmosphere in
1988.28

Civilian nuclear fuel cycles
Most of the procedures that would be required to verify the nondiversion
offissile materials from Soviet and US civilian nuclear-reactor fuel cycles
have already been developed by the International Atomic Energy Agency.
The iA.A has the responsibility to verify commitments made by non-nu-
clear weapon states under the Nonproliferation Treaty not to divert to
weapon use fissile materials in their nuclear-reactor fuel cycles. tiAA safe-
guards cover all significant nuclear facilities and significant quantities of
nuclear materials with the exception of uranium mines, the mills where
uranium oxide "yellow cake" (U308) is separated from the ore, and con-
version facilities where the yellow cake is converted into uranium metal,
uranium dioxide (U0 2) or uranium hexafluoride (UF6 ) for fuel fabrica-

* Vhen a uranium-2n3 atom absorbs a slow neutron in a reactor, the probability of
fission resulting issomewhat less than go percent, Nonfission absorption results in the for-
mation of the isotope uranium- 36, which has a haiflife ofz4 million years. The percent-
age of uranium-z36 in a sample of enriched uranium therefore reflects the amount ofur-
nium-z35 in that sample which has been fissioned. Since some of'the uranium-235 will be
converted in the reactor by neutron absorption into uranium-137, which decays into nep-
tunium-237, which in turn can absorb another neutron and become neptunium-38,
which decays into plutonium-s3t, more eact estimates of the quantities of uraniurr-z35s
fissioned would involve measurements of some of these and other isotopes as %ell.

Ending the production of fissile materials for weapons



135

tion or enrichment. Safeguards on the materials begin after the uranium
recovered from mines and mills is converted to a pure compound suitable
for fabrication of natural uranium fuel or for feed to an enrichment
plant.*

Currently, the LAFA has under safeguards: uranium chemical conver-
sion facilities, gas-centrifuge uranium-enrichment plants. fuel fabrication
facilities, nuclear power and research reactors of all major types, fuel re-
processing facilities, and fresh and spent fuel in transit and in storage (see
table 3).2>

The iA., receives reports on the quantities and locations of fissile ma-
terials, audits the records maintained at the facilities, and independently
verifies that some random fraction of the items or bulk materials are as
stated. The agency has developed a variety of techniques to measure the
nuclear materials involved and containment/surveillance techniques to
"maintain continuity of knowledge" when inspectors are not present.30

The principal civilian nuclear facilities for which safeguards arrange-
ments have not yet been worked out are gaseous-diflrusion enrichment
plants. The United States (and perhaps still the Soviet Union 3

l) has en-
richment plants based on this technology. However, our review of the

Table 3
Nuclear Installations
and materials under

IAEA safeguards
(end of 1989)

Installations Source: International Atomic
Power reactors 183 Energy Agency, Annual
Research reactors and critical assemblies 173 Report for 1989 (Vienna:
Uranium chemical conversion plants 8 /AEA Report # GOV/2440,
Fuel-fabrication plants 43 1990), p. 115.
Enrichment plants (including pilot plants) 7
Reprocessing plants (including pilot plants) 5
Separate storage facilities 45
Other facilities (mostly laboratories) 51

TOTAL 515

Materials metric tonnes
Plutonium in irradiated fuel 284.8
Separated plutonium 13.6
Recycled plutonium

in fuel elements in reactor cores 1.1
Highly enriched uranium ( > 20% U-235) 10.8
Low-enriched uranium 33,833
Natural or depleted uranium or thorium 57,134

Under a production ban, consideration might be given to requiring declarations-
and perhaps some degree ofinspection--.of uranium mines and mills.
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techniques used by the United States to monitor the flows of uranium
through its own gaseous diffusion enrichment plant indicates that it
should be relatively straightforward to use the basic safeguards approach
of the tAEi to develop quite effectve safeguards for such facilities.

The Soviet Union, unlike the United States, has graphite-moderated
power reactors that are refueled while operating.3 2 Concern has been "c-
pressed that such power reactors could be operated as production reac-
toras.' 

33 The SAMA has, however, developed safeguards for both heavy-
water and graphite-moderated reactors that are refueled while operat-
ing.M This involves installing surveillance instruments to record the fuel
elements fed into arid removed from a reactor between inspector visits. In
at least some respects (smaller fuel assemblies an,! lower fuel burnup), the
Western power reactors that are refueled while on line are more difficult
to safeguard than the Soviet reactors.

In designing safeguards, the iAMA uses quantitative goals for the de-
tection of diversions. For smaller facilities, these quantities are z5 kilo-
grams of uranium-235 in uranium enriched to more than 2o percent, 75
kilograms of uranium-z35 in low-enriched uranium, and 8 kilograms of
plutonium. 35 Twenty five kilograms ofuranium-235 in highly enriched
uranium or eight kilograms ofplutonium are estimated to be comparable
to the amounts ofsuch materials that a non-nuclear weapon state might
require to make its first nuclear explosive device.

At facilities such as enrichment plants and reprocessing plants with
large inventories or throughputs of material, practical limits to the accu-
racy with which nuclear material can be measured can prevent the
achievement of the rmas detection goals. In these cases, the SAEA uses "ac-
countancy verification goal" quantities that range from 1 to 3 percent of
the material processed and stored in a facility.

Fortunately, however, the nuclear-power reactors that account for al-
most all the flows of civilian fissile material in the Soviet Union and Unit-
ed States are currently fueled with low-enriched uranium.!t Therefore,
material diverted from the "front end" of power reactor fuel-cycles (i.e.

Plutonium production reactors are reFueled muh motm frequently than power reac-
tors to prevent the percentage of pluonium-z4o created by neutron absorption in pluto-
nium-239 from building up above the percent level, below which plutonium is consid-
ered *weapon grade" level. On-line rcfucling would make frequent shutdowns
u.nerncesary.

t Some research reactors are fueled by highly enrched uranium but the flows involved
were only about t,ooo kilograms per year in the United States in t982 (I.E. Matos [Ar-
gonne National Laboratory], RETR Program Summar% September t982). The US Re-
duced Enrichment for Research and Test Reactors program has demonstrated that most
such reactors can be converted to operate on low-enriched furls, and the majority have
been converted, (See for esmple A. Travelli, "Changing Over to Low-enriched Fuels,*
NuclearEnginesinglsneMYntiondl34, 4t9 (Iune t989), pP. 72-74; and Milton M. Hoenig,
Fliminating Bomb-Grade Uranium frm Reseaprh Reactors [Washington oe: Nuclear Con-
trol Institute, January t99t]).
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before the fuel is introduced into the reactors) would not be directly
weapon-useable.'

In the United States, the "back end" ofthe nuclear-power reactor fiel
cycle currently ends with the spent fuel in storage. The spent fuel would
have to be safeguarded primarily because of the large amount of plutoni-
um it contains-currently accumulating at a rate of abo'*t zo,ooo kilo-
grams a year.

The Soviet Union has both a large-scale civilian reprocessing pro-
gram for recovering plutonium from spent reactor fuel and a plutonium
breeder-reactor demonstration project. However, with much reduced ex-
pecations for nuclear power growth in the Soviet Un ion, the momentum
of both of these programs is declining.36 As of z989, the Soviet stockpile
of civilian plutonium (apparently obtained from the fuel of light-water
moderated reactors) was reportedly about zo,ooo kilograms.31 Under a
production ban, this stockpile and any reactor fuel containing recycled
plutonium ,..iuld have to be placed under tight safeguards. The iAEA has
developed safeguards for the facilities (reprocessing plants, plutonium
conversion plants and "mixed oxides [uranium and plutonium" fuel fab-
rication plants) that would be involved in a plutonium fuel cycle. How-
ever, measurement errors might conceal diversions of up to z percent of
the plutonium. If the entire stockpile of ao,ooo kilograms of Soviet plu-
tonium were recycled, up to 400 kilograms of plutonium might, in
theory, be diverted. This amount is trivial in comparison with the approx-
imately too,ooo kilograms of military plutonium available to the Soviet
Union.38 Nevertheless, the complications of safeguarding separated plu-
tonium against diversion-by subnationai as well as national groups-
together with the lack of either economic or environmental justification
for spent-fuel reprocessing or plutonium recycle at this time argue strong-
ly for an indefinite halt in such activities in the Soviet Union as well as
elsewhere.

39

* The US enrichment complex, for example, currently produces annually about z.
million kilograms oflow-cnriched fuel (assuming an average enrichment of0. perrent),
enough to Fuel the equivalent ofthe US nuclear-power capacity (about too Cwe), or more
than enough to fuel twice the nuclear-power capacity of the Soviet Union (based on sales
of 1o.z million kidogram-swUs in fiscal year 1989 [U.S. DLpertmt of se uAscal Year
15592 Congresiorsudget Reqaes volume 31 and the fact that it takes 414 kilogram-swus
per kilogram to enrich uranium t03.5 percent for a tails assay ofo.5 percent.) lfs percent
of this low-cnriched uranium were somehow diverted without detection (probably a
worst-case scenario), it would contain 1,7oo kilogra ms of uranium-235. However, in order
to produce weapon-useable fissile material this uranium m would haeto be further enriched
in a clandestine enrichment plant or used to fuel a clandestine plutonium-production r-
actor.

Of course, it would also be necessary to verify that the enrichment plants were not
clandestinely reconfigur-d or operated so as to produce more than the declared amounts
of highly enriched uranium. This would require a coruiderable degree of access to their
interiors. Such access has been negotiated as part of the safeguards arrangements for the
West European and Japanese gas-centrifuge enrkhment plants. We see no reason for
difficulties to arise in negotiating the necessary access at gaseous diffusion plants.
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Safeguards responsibilities and costs
All facilities operated for nonmilitary purposes could, in principle, be
safeguarded by the International Atomic Energy Agency. A.EA director
Hans Blix has stated that

I am...confident that, given adequate resources, the LIuA would have
the ability to verify that no use for weapons purposes is made of any nu-
clear facility or fissionable material submitted to its safeguards.

-lns Bk, IAEA hrraor
Report to the UN General Asembl> 2f October 'pgP

The United States has already opened up its nonmilitary nuclear fa-
cilities to LISA safeguards, and the Soviet Union has similarly opened up
many of its nuclear-power and research reactors. The 1A. has not been
given the resources to actually implement safeguards arrangements at
more than one or two of these facilities in each country, however. Safe-
guarding US and Soviet nuclear facilities would more than double the
t, ,s safeguards task, which was funded at a level of s5z million in
1989.40 Even if the LuA were to be provided the necessary additional
financial resources, it would take some years for it to recruit and train the
extra technical personnel that it would need. Onsite verification of a So-
viet-US agreement to end the production of fissile material for weapons
would therefore have to be bilateral, at least initially. If one thinks of the
bilateral cutoff as a second step (after the NPT) toward a global cutoff of
the production of fissile materials for weapons, however, the safeguards
arrangements under the US-Soviet production ban should be compatible
with those of the NPT so that the two systems could eventually be
merged.

4 1

Safeguarding tritium-production reactors and naval propulsion reactor
fuel-cycle facilities might be inappropriate for the zcA, whose statute (Article
m15) mandates that it "ensure that special fissionable materials
...under its supervision or control are not used in such a way as to further any
military purpose." However, the basic document laying out the tss.s safe-
guards in nonweapon states signatory to the NP742 

contains asection (section
14) permitting certain nudear materials not subject to restrictions on use by
other international agreements to be withdrawn from under safeguards tem-
porarily "for non-proscribed military activity"This provision apparently was
put in at the behest of Italy to permit the temporary withdrawal from safe-
guards of enriched uranium for use in naval-propulsion reactors.

43

To the extent that facilities are put under bilateral US-Soviet safe-
guards that would not I ter be taken over by the LuA, it would be desir-
able to design the system to allow for the later inclusion of other nuclear-
weapon states.

Clandestine production facilities
Any complete treatment of the verifiability ofa ban on the production of
fissile material for weapons must examine the detectability of possible
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clandestine production plants. Because the capabilities of technical and
human means of intelligence are involved, a full treatment of this subject
can only be undertaken by the Soviet and US governments. Nevertheless,
given the publicly known capabilities of space surveillance and commu-
nications-interception intelligence, we believe that it would be possible to
detect with considerable confidence the special combinations of equip-
ment and large numbers of specialized people who would be involved in
any secret production of significant quantities of weapon-useable fissile
materials. For example, the Reagan administration's fiscal-year z989 Arms
Control Impact Statement on Atomic-Vapor Laser Isotope Separation
(Avus) suggests the approach that would be taken by national intelligence
agencies to the detection of the characteristic indicators of a production
facility:

The handling of uranium metal as feed, product and tails may provide
both structural indicators and nuclear signat. res. An additional detect-
able electromagnetic signature may be the pulsed operation [of] the
laser system at kssz (kilohertz) frequencies. In general, any indication of
the association of laser and actinide element R&D would be a reliable
indicator of a laser isotope separation program. This includes a stall es-
pecially the rapid buildup of a staff with this expertise: physicists and
chemists with experience in lasers and optical spectroscopy, electrical
engineers experienced in electron optics and pulsed power systems, nu-
dear chemical engineers, computer specialists, and skilled optical tech-
nicians and craftsmen.

There are likely to be no single items so essential and unique to the
AVLIs process and simultaneously so easily detectable as to be conclusive
indicators of the presence or absence of an AVUS production facility.
However, a number of items can be identified which, observed togeth-
er, point strongly to the presence ofan Avls production facility. These
include: high average power lasers, arguee electron beam guns, special-
ized optics, and the specially fabricated process chambers in which the
uranium isotopes are separated and collected.

The unique characteristics ofnuclear reactors and reprocessing plants
make it completely implausible that a plutonium-production complex of
any significant size could be concealed. It is less (although still quite) im-
plausible that a centrifuge uranium plant might be concealed (see
figure 4). However, US confidence in its capabilities to detect clandestine
uranium-enrichment facilities should have been greatly strengthened by
the recent trend toward "glasnost" in the Soviet military-industrial com-

plex. It is essential that this openness continue to develop. Indeed, it
might be a useful part of a fissile-production cutoff agreement to ex-
change data on all facilities at which uranium-enrichment research is tak-
ing place-much as it was agreed in 1986 at the Second Review Confer-
ence on the Biological Weapons Convention to exchange "data, includ-

Actinide elements are the heaviest elements in the periodic table, and include the
fissionable elements uranium and plutonium.
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ing name, location, scope and general description of activities" for
biological laboratories with special containment facilities for experiments
with dangerous microorganisms.

44

We also assume that some rights for challenge inspections would
probably be required in cases where suspicions were aroused. In this con-
nection, we note that there have been extensive discussions and some
progress toward agreement on procedures for challenge inspections under
the proposed multinational Chemical Weapons Ban which bans the pro-
duction of specified chemicals at undeclared facilities.

45

In fact, a clandestine production operation would have to be huge to
have any impact on the US-Soviet balance. For example, about io mil-
lion kilograms of natural uranium feed-more than would be required to
fuel all Soviet reactors for a year or all US reactors for more than half a
year-would be required to produce so,ooo kilograms of highly enriched
uranium-about so percent of amount that the US has already produced
for weapons. A clandestine enrichment operation that could enrich this
much material in a year would be comparable to the existing Soviet or US
enrichment complexes and could not plausibly be concealed. Enrichment
ofthe same quantity of material over so years would require a production
complex only one tenth as large but would have to be successfully (and
implausibly) concealed for many years, in addition to the several-year pe-

Figure 4
Interior of the Urenco

cent rifu ge-en richrment
facility at Almelo, the

Netherlands
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Approximately 10,000 of
these centrifuges

operating for a year could
produce 1,000 kilograms

of weapon-grade uranium.
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riod during which it would be under construction, in order to produce a
significant amount of highly enriched uranium.

Breakout
As will be discussed below, it is to be hoped that, in the future, most of
the fissile material being freed by reductions will be shifted irreversibly
out of the control of the national nuclear-weapon complexes. However,
agreed quantities-initially perhaps enough to make a few thousand war-
heads--could be stored under bilateral safeguards but under the physical
control of the owning country to be repossessed in case the other country
were to break out of the production-cutoff agreement.
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3.Verifying reductions of
nuclear-warhead and fissile-
material stockpiles

The verified dismantlement of nuclear warheads and the safeguarded
storage or nonweapon use of the highly enriched uranium and plutonium
that they contain is a natural complement to the dramatic reductions in
deployed nuclearwarheads that the United States and USSRare currently
planning. Indeed, it would be natural that warheads removed from stra-
tegic delivery vehicles as part of the sTrAn agreement, or removed from
Europe as part of a treaty on short-range nuclear forces in Europe, would
be taken directly to jointly safeguarded storage depots prior to their ver.
ified dismantlement.

Verified warhead dismantlement would also be a natural follow-on to
a verified cutoff in the production of new fissile materials for weapons be-
cause the production cutoff would make it impossible to replace fissile
material transferred from warheads to safeguarded nonweapon use.'

Dismantling nuclear warheads removed from nuclear-weapon sys-
tems being eliminated or withdrawn by treaty and placing under safe-
guards the fissile material that they contain would obviate concerns that
they might be used to outfit clandestine nuclear delivery vehicles and
would strengthen the nonproliferation regime by demonstrating to the
rest of the world that the two superpowers were finally reducing, not
merely reshaping, their nuclear arsenals.t

We have considered three basic approaches to stockpile reduction:

the verified dismantlement of agreed numbers and types of warheads
and the placement of the recovered fissile material under safeguards
for nonweapon use or disposal

* An obvious follow-on to verified warhead elimination would bedirect limits on nu-
clear-warhead stockpiles. This subject is not treated in this report. A pre iminary discus-
sion may be found in P&vmin the Arms Race (see endnote s).

t It is possible thatone or both countries would wish to use some small fraction of the
fissile materials in the warheads being retired to construct permitted new warheads or to
make up for recycling process losses. This vould reduce somewhat the numbers of war-
heads proposed for dismantlement.
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* transfer of agreed quantities of highly enriched uranium and pluto-
nium out of the control of the weapon complexes to safeguarded fa-
cilities for agreed uses or disposal

* a combination of both approaches, in which warheads would be ver-
ifiably eliminated and agreed amounts of fissile material that might
be more or less than was originally in thesewarheads would be placed
under safeguards.

Each of these approaches has its own strengths and weaknesses.

Warhead approach
The verified dismantlement of agreed numbers of specific types of war-
heads and placement of the recovered fissile materials under safeguards
could, in principal, be a rather straightforward process (see figure 5). The
dismantlement, burning of the chemical high explosives, destruction of
the non-nuclear components, and conversion of the fissile material to
forms that would not reveal sensitive information would all be done in
privacy by the owning country in its own facilities.

Warheads in tagged
seated containers

from deployment sites

WARHEAD
STORAGE

Warhead ctainer tag
and seil Osecking,

warhead tkgrprin ing

Trituns, empty
warhead container

return

Figure 5
Safeguards

arrangements for a
nuc ar-warhead

dismantlement facility47

HIGH EXPLOSIVE
BURN FACILITY
Destruction and compaction of
non-nuclear components

Portal-perimeter controls

Highly enriched uranium and
plutonium storage

Disposal of compacted
solid wastes Highly enriched uranium

and plutonium
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The inspecting country would establish portal-perimeter controls
around these facilities in order to verify that the warheads committed for
dismantlement were taken into the facility and the recovered fissile mate-
rials were removed only to safeguarded facilities. Information about the
quantities of fissile material in individual warheads could be concealed if
the fissile materials were taken without weighing to an intermediate sep-
arately safeguarded facility in containers too small to contain intact war-
heads. From this storage facility, shipments of fissile materials could be
transferred, after being weighed and assayed isotopically, to safeguarded
use as nuclear-reactor fuel or to some other form of ultimate disposal. Pe-
riodically, between dismantlement campaigns, the inspecting country
would be permitted to check the inside of the dismantlement facility to
verify that it contained no undismanded warheads or residual fissile ma-
terial.

48

The most difficult problem encountered in this approach would be
to devise mutually acceptable approaches to verify the authenticity and
intactness of the warheads being submitted for dismantlement. The diffi-
culty stems from the trade-off between verification confidence and intru-
siveness which might reveal sensitive design information. In 1967, the US
Arms Control and Disarmament Agency explored this conflict in a field
test of the demonstrated destruction of nuclear warheads. "Inspectors"
were given different degrees of access, ranging from external inspection,
with and without the use of radiation detectors, to inspection ofx-rays of
the warheads to see how well they could distinguish between genuine
warheads and fakes. Even at the highest level of access, where much sen-
sitive design information was revealed, the ability of the inspectors to
make this discrimination was good but not perfect. 49

In the hopes of reducing the conflict between design secrecy and
effective verification, we have examined an alternative approach contain-
ing two elements that would increase confidence in warhead authenticity
and intactness without necessarily compromising design information:

1) Warheads to be dismantled would be placed in containers tagged and
sealed by the verifying country-if possible--before their removal
from deployment sites. 50 Taking these actions would minimize op-
portunities to replace warheads with dummies and would also make
it implausible that fissile material could have been removed from the
warheads.

2) Appropriately chosen intrinsic "fingerprints" of warheads declared to
be of the same type would be compared to see that they were all in-
deed identical (to within agreed tolerances). This would force any
counterfeiting operation to be applied to all warheads of that type,
making its successful concealment implausible.

These two approaches could be strengthened if randomly selected
samples of all types of Soviet and US deployed warheads were placed in
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tagged and sealed containers early-even including samples of those
types not expected to be submitted for elimination in the immediate fu-
ture. These sample warheads could subsequently be used as standards
against which the fingerprints of warheads tagged later could be com-
pared.

Fingerprinting warheads
The simplest possible intrinsic fingerprint for a warhead would be the
weights and isotopic compositions of the enriched uranium and plutoni-
um that it contains. This choice would be particularly appealing because
it would be directly related to one ofthe principal objectives of the stock-
pile-reduction agreement: moving fissile material out of weapons and
into safeguarded storage. However, this approach is currently blocked by
the fact that the quantities of fissile material in any specific type of war-
head are currently considered "sensitive" design information by both the
US and Soviet nuclear-weapon establishments.

One possible way to deal with this problem would be to measure
only the average quantities of fissile material in mixtures ofdifferent types
of quite disparate warheads (for example, equal numbers of a specific type
of zcEM warhead and a specific type of nuclear-artillery shell). However,
this approach might be too constraining because, given n fundamentally
different warhead types, less than n independent mixes are possible if the
contents of the individual warheads are to be concealed, and n could be
a small number.

A second type of fingerprint could be based on measurements of the
gamma and/or neutron radiation outputs of the warhead. These radia-
tion outputs depend in a complex way on the quantities and configura-
tions of the uranium and plutonium in the warhead and on the nature of
the surrounding materials. If the measurement arrangements are some-
what constrained geometrically, their results can be quite characteristic
while still not providing enough information to reveal design data.

Gamma-ray fingerprint In the case of the gamma radiation, a
fingerprint would probably be based on measurements using a high-en-
ergy-resolution detector (for example a high-purity germanium crystal
scintillator). This detector would show a characteristic gamma energy
spectrum containing lines associated with radioactive decays of the ura-
nium and plutonium isotopes in the warhead, decays of their radioactive
decay products, and captures in the surrounding materials of neutrons
spontaneously emitted by the plutonium (see figure 6).

Allowance would have to be made in interpreting these spectra for
the fact that the relative intensities of the lines associated with the fissile-
isotope decay products would depend upon the age of the fissile material.
Also, the intensities of lines associated with minor fissile isotopes could
vary depending upon the material's production history. The lines which
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would be expected to vary least would be those directly associated with
the main fissile isotopes, uranium-35 and plutonium-39.

Analysis of the design information obtainable from measurements
taken with an uncollimated germanium detector at a single location near
a Soviet warhead for a total time of approximately zo minutes indicates
that sensitive design information was probably not reveled

3 If neces-

sary, the information revealed could be further limited br designing the
data processor to record data only in agreed energy bands; integrating the
data over seected energy bands; or even having the spectrum compared
with that of the reference warhead inside a computer without the inspec-
ton having access to the raw data.

2.1
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Neutron fingerprint Tht intensity of the neutron emissions
from a warhead would reflect primarily the amount of the minor isotope,
plutonium-14o, in the warhead and the neutron-multiplication proper-
ties of the geometry of the fissile material.5 3 The INP treaty contains ar-
rangements to measure the intensity and angular distribution of the neu-
trons coming out of Soviet canisters declared to contain single-warhead
ss-z5 intercontinental ballistic missiles (IcBMs) so as to verify that the can-
isters do not contain banned three-warhead ss-ao intermediate-range bal-
listic missiles (s0aMs). However, the neutron intensity from a single war-
head would probably not be considered an adequately distinctive
fingerprint by itself and, in any case, the intensities from different sam-
ples of the same type of warhead might legitimately differ considerably
because of variations in the percentage of plutonium-a4o in their core
plutonium.

High-energy x ray or neutron radiography A third
possible fingerprint would involve the use of high-energy x-ray or neu-
tron radiography.

54 
High-energy x-ray radiography is already used by the

US at the Soviet Votkinsk missile-production facility to verify that none
of the missile stages being shipped out of the plant in canisters are of the
dimensions used in the banned sS-zo intermediate-range missile.

Transmission radiographs would not, however, reveal, for example,
whether highly enriched uranium had been replaced with natural urani-
um. To distinguish fissile from nonfissile material, it would be necessary
to detect either the characteristic -rpes of radiation emitted spontaneous-
ly by the fissile isotopes or to detect fissions induced by irradiation with
neutrons or gamma rays of appropriate energy.

55

Since detailed radiographs of warheads might reveal sensitive design
information, methods would have to be devised to protect such informa-
tion. One approach, which has already been mentioned above in connec-
tion with the gamma-emission fingerprint, would be to compare the ra-
diograph ofthewarhead being submitted for dismantlement with that of
the reference warhead using a computer equipped with security arrange-
ments to prevent access to the data. The computer would check that the
image ofa warhead to be dismantled was identical, to within agreed tol-
erances, to that of the reference warhead."The performance ofthe system
could be checked by the inspecting party at any time using a variety of
known dummy "warheads."

Fissile material approach
The availability of fissile materials limits the size ofa nuclear-warhead
stockpile, and fissile materials typically account for about one half of the

. Thecomparison could be done eisherdirccdy, using two setsofinsruments, or with
an image or spectrum encoded in the computer memory.
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cost of a warhead. It is often therefore pointed out that the simplest way
to decrease the sizes of the nuclear arsenals would be to verifiably transfer
out of them agreed quantities of fiasile materials. In comparison with ver-
ified warhead dismantlement, an agreement to transfer agreed amounts
of fissile material out of the nuclear-warhead production complexes
would be very simple to verify

Some would be concerned that this approach might not be eliminat-
ing real warheads, as the materials being turned in could be coming from
surplus stockpiles of fissile material. Furthermore, the translation of
quantities of fissile material into potential warheads would be somewhat
uncertain, as the design approaches used by the Soviet Union and United
States might differ significantly.

However, if a weapon-production complex didpossess large stock-
piles ofsurplus unsafeguarded weapon-grade fissile material, new war-
heads could be manufactured over time to replace those that had been
dismantled. And a major reason for the complexity of the warhead dis-
mantlement approach is the insistence of the nuclear-weapon complexes
that the quantities of fissile material in individual warheads is sensitive in-
formation.

Advocates of the fissile-material approach thereforesec it as capturing
almost all the real benefits of the warhead approach with much less cost
and complexity.

Combined approach
A third approach to the problem ofwarhead dismantlement would be to
require both that warheads be verifiably destroyed and that agreed
amounts of fissile material be placed under safeguards for each warhead
dismantled. If the amounts of fissile material in the warheads being dis-
mantled exceeded the agreed amounts to be transferred, the excess could
be removed from the dismantlement facility by the owning nation with-
ou' assay.* If the amounts of fissile material in the warheads being dis-
mantled were less than the agreed amounts to be transferred, the differ-
ence could be made up by supplementary quantities of fissile material
brought into the dismantlement facility without assay.

This approach would ease the task of'concealing the amounts of
fissile material contained in individual types of warheads; it would pro-
vide considerable confidence that the agreed warheads were being dis-
mantled; and, to the extent that doubts remained, it would in any case
assure that the agreed quantities of fissile material were being removed
from potential weapon use.

* To ersur that intact warheads were not being removed, the remov-as could he made
in containers too small to contain a warhead.
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Costs of onsite monitoring and compliance
Verification of the dismantlement of nuclear warheads and/or the transfer
of hsile materials from the weapon complexes to safeguarded nonweap-
on uses would involve extra costs for both the inspecting and inspected
countries. These costs would probably be very roughly comparable to
those incurred in connection with the Intermediate-range Nuclear Forces
(INF) Treaty-about a billion dollars over 13 years (see table 4).

Like the INP treaty, verified warhead dismantlement would require
traveling teams of inspectors to visit a considerable number of declared
deployment sites in each country. In the case of the INF treaty, the pur-

Table 4
Estimated US onsite

monitoring and
compliance costs over
the 13-year verification
period of the INF treaty

(in millions of 1990
dollars)

Planning, management and oversight

Research and development

376-396 baseline, elimination and
closeout inspections at Soviet sites

Hosting Soviet inspectors at 36 baseline
and closeout inspections at US sites

Eliminating US missiles and launchers
under inspection

Establishing portal and perimeter
monitoring and operating at a Soviet
missile-production facility

Source: Michael O'Hanlon,
U.S. Costs of VerificationOne-time Annual and Compflance Under

Pending Arms Treaties
5- 15 5-15 (Congressional Budget

Office, 1990), pp. 16-19.
50-100

30- 55

10- 55

55-135

45- 50 10-20

Hosting arrangements (mostly security)
for permanent Soviet inspectors at a
US missile-production facility 105-110 10-20

10-20 annual short-notice inspections
at Soviet sites 1- 2

Hosting 10-20 annual Soviet
short-notice inspections 1-10

TOTAL - 300-500 27-67
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pose of the visits to deployment sites was first to verify baseline inventory
declarations, then later to verify that all missiles and launchers had been
removed. In the case of warhead dismandtement, the inspectors would
observe warheads being placed in containers and then seal and tag the
containers for transport to central storage.

The INF treaty also involves a team of inspectors establishing contin-
uous portal and perimeter controls at a missile production plant to verify
that production of intermediate-range missiles had ceased. In the case of
verified warhead dismantlement, similar controls would have to be estab-
lished at a warhead dismantlement facility in each country.

Additional costs might be required if it were necessary to construct
new nuclear-warhead dismantlement facilities because verification ar-

rangements would interfere with other activities not limited by treaty at
existing facilities. For example, US nuclear warhead dismantlement is
carried out at the Department of Energ's Pantex plant about zo miles
northeast of Amarillo, Texas. However, nuclear-warhead assembly anl
quality-assurance activities are also carried out at Pantex and the disman-
tlement of obsolete warheads not covered by a warhead-elimination trea-
ty would also presumably continue there.

A new warhead-dismantlement facility might cost on the order of a
billion dollars.

"57

Most of these costs would be avoided if the fissile-material turn-in
approach were adopted. However, the fuel value of the highly enriched
uranium recovered from warhead dismantlement would probably exceed
the costs of the warhead dismantlement and verification costs. (Even at
current depressed uranium prices, the fuel value of one half of the urani-
um-235 in US weapon uranium is about s6 billion.

58)

Environmental issues
The demilitarization of large numbers of nuclear weapons (tens of thou-
sands of tactical and strategic devices) will require careful attention to en-
vironmental compatibility and public perceptions of the risks associated
with the transportation, storage, dismantlement, and disposal of nuclear
radioactive materials.

The transport, storage, dismantlement, and disposal of both high-
level and low-level nuclear waste from military and civilian programs has
encountered serious opposition worldwide. Opposition is also being
manifested to the transportation, storage, and incineration of chemical
munitions at all eight proposed US destruction sites, at the Soviet site,
and at Johnson Island in the Pacific.

Nuclear weapons are currently stored at overseas bases, on ships, in
missile silos, and in domestic storage depots. They would have to be
transported to temporary domestic storage in the proximity of a disman-
tlement facility pending their demilitarization. Because existing or new
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dismantlement facilities are not likely to be able to promptly handle the
throughput of thousands of weapons, weapons might be kept in storage
for years.

The operations and products of dismantlement are safely conducted
only under special environmental safeguards because they involve radio-
active materials, potential nuclear criticality conditions, high explosives,
beryllium, and other hazardous materials. Not only the dismantlement
but also the disposal of the associated hazardous wastes will require care-
ful environmental consideration.

There ae special concerns over the continued availability of facilities
that are qualified to carry out the several stages of dismantlement. For ex-
ample, the Rocky Flats plant, which processes the plutonium in the
fission triggers of US nuclear warheads, might not be available in the fu-
ture to assist in this important phase of dismantlement, and it takes many
years to qualify other sites.

Despite these concerns, we believe that the activities associated with
nuclear warhead dismantlement will not encounter the same public resis-
tance as radioactive-waste or chemical-weapon disposal. The opposition
to radioactive-waste disposal stems in large part from opposition to nu-
clear power more generally, while in contrast, public opinion is quite sup-
portive of reductions in the nuclear arsenals. Also, unlike chemical-weap-
on disposal, nuclear-warhead dismantlement has been conducted
routinely for many years and has had an environmental impact that has
been relatively minor in comparison with the impacts of nuclear-weapon
production.

The activities of greatest environmental sensitivity are likely to be as-
sociared with the transformation of the plutonium in warhead cores into
nonweapon-related forms suitable for weighing and isotopic assay and
later the ultimate disposal of the plutonium. In the United States, the
processing of plutonium recovered from dismantled cores and the fabri-
cation of new plutonium cores have been traditionally carried out at the
Rocky Flats plant outside Denver, Colorado. This facility is now shut
down because ofoccupational health and environmental concerns, and it
is not clear whether it will be restarted. A facility such as the New Special
(Plutonium Scrap) Recovery Facility at the Savannah River plant in
Georgia would probably be adequate to convert plutonium cores into
standard forms for weighing and assay. It would be best to establish a sin-
gle plutonium facility at the dismantlement site, however, since otherwise
portal-perimeter controls would be required at two sites.

The ultimate disposal of the recovered plutonium is discussed in sec-
tion 4.
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Interim storage of warheads to be dismantled
Negotiating arrangements for verified warhead dismantlement and
building any new facilities required might take several years-- perhaps
even a decade. In the meantime, as strategic warheads are removed from
missiles and bombers and tactical warheads are withdrawn from Europe,
it will be necessary to store them securely.

In the United States, the total number of strategic and tactical war-
heads that are expected to be retired will exceed existing storage capacity
at Pantex, and new storage capacity will have to be built or military stor-
age sites will have to be used. It would obviously be desirable to locate any
new storage capacity where the verified warhead dismantlement is to take
place and design it to facilitate joint Soviet-US safeguards. The warheads
would be stored in xaled, tagged containers in a manner so that the tags
and seals could be periodically inspected by joint teams of inspectors. As
noted above, confidence that authentic warheads were indeed in the con-
tainers would be maximized if the warheads were put into the containers
at the deployment sites with inspectors of the other side watching and
then applying tags and seals.
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4.Disposal of the fissile
materials

What would be done with the fissile material recovered from dismantled
warheads? Above, we have suggested that some might be kept in stock-
piles under bilateral safeguards but under the physical control of the own-
ing country in order to assure that neither country would be caught at a
disadvantage should the other break out of the reduction agreement.

Highly enriched uranium
After any such stockpile requirements had been met, theie would not be
any significant problem about the safeguarded disposal of highly enriched
uranium (HEu). Enriched uranium is the basic fuel of nuclear reactors
today.

Some weapon-grade uranium could be to fuel reactors requiring
highly enriched uranium-naval reactors and some research reactors in
the case of the United States.* Given the anticipated cuts in the stock-
piles, however, hundreds of metric tones OftEu will become available-
much greater than the few tonnes per year required to fuel these reactors.
The Soviet Union and United States would therefore have to agree on
how much of the excess HEU could be kept in long-term stockpiles with
the rest being diluted with natural uranium (0.71! percent uranium-235)
or depleted uranium (o.z-o.35 percent uranium-235, in the case of the
US) down to the !ow-enriched grades (j-4 percent uranium-235) used by
power reactors. In the US, power reactors currently consume each year
fuel containing approximately ioo tonnes of uranium-235 in low-en-
riched uranium.t Since low-enriched uranium will not sustain a fast

" As noted above, the enrichment of the uranium used in US nawl reactors is 97.3
percent. This is even higher than the 93.s percent enrichment of US 'weapon grade' ura-
nium. A small amount of additional enrichment work might therefore be required to
bring the enrichment of uranium recovered from US warheads up to Naval grade.

t About 800 kilograms of uranium-3sj in low-enriched (31-4 percent uranium-235)
uranium will fuel a standard large (,ooo megawatt electric [mwe] or 3,ooo megawatt
thermal) power reactor for about a year at 65-pactnt average capacity factor. If this low-
enriched uranium were produced by diluting weapon-grade (9L4 percent uranium-35)
with natural uranium (0.7 percent uranium-as5) uranium, about go percent of the urani-
um-a3 would come from the %eapon-gracie uranium. The US nuclear generating capac.
ity in t99o was about joo,ooo ms-we. In t98, the USSR had 36,636 -WWe of nuclear-gen-
erating capacity in operation and Z3,960 MWe under construction (Nuclear Engineering
Intritona134, [June t989, pp. 72-74.)
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chain reaction, diluting highly enriched uranium down to low-enrich-
ment levels effectively denaturess" it for weapon use.

Plutonium
Because of poor economics and security concerns, neither the United
States or the Soviet Union uses plutonium on a large scale as a reactor fuel
today. Nor has either country yet worked out a long-term' radioactive
waste disposal policy. Plutonium is currently accumulating in spent US
nudear power-reactor fuel at a rate of about zo,ooo kilograms a year-
enough in five years to equal the entire US past production of plutonium
for weapons. Worldwide, plutonium in and being separated out from
spent power-reactor fuel is accumulating at a rate that is more than three
times the US rate. Strategies for the disposal ofsurplus plutonium recov-
ered from dismantled nuclear warheads and plutonium in spent fuel
should therefore be developed as coordinated parts of a larger interna-
tional plutonium and radioactive waste disposal strategy.

In the meantime, it would probably be simplest to agree to interim
secure storage of surplus plutonium under bilateral or LAM safeguards.

5 9
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5.Exchanges of information
about the sizes of the
stockpiles

In connection with the verification arrangements for an agreement to halt
the production of fissile material for weapons, the Soviet Union and
United States will have to declare the locations and give descriptions of
their military production and civilian nuclear facilities and their civilian
stockpiles of fissile materials.

Because both the Soviet Union and United States appear convinced
that the sizes of their nuclear stockpiles are excessive, it should be possible
to agree on a production ban and a first round of stockpile reductions
without declaring the sizes of the stockpiles. However, in order to go be-

yond the first So-percent cuts, both countries will probably want to have
an improved idea of each other's stockpiles. We therefore suggest that the
Soviet and US governments seriously consider mutual declarations of the

sizes of the stockpiles of fissile material available to their weapon com-
plexes and an exchange of production records and cooperative research
("nuclear archeology") on the physical evidence that could be used to
check and refine these production records.

61

Other reasons to move forward promptly with such exchanges of
documentation and cooperative evaluations of physical data are the facts
that the records are getting old and the dismantlement of old production
facilities may soon begin.' Our basic premise is that the more one knows
about the history of the production and disposition of the weapon stock-
pile of the other party, the greater the confidence one will have in verity-
ing a given stockpile level. Intelligence agencies will almost inevitably
deal with uncertainties by including in their estimates "conservative"
upper limits on the other side's stockpiles, which will tend to increase the
reluctance of the political leaderships to reduce.

62 
The longer the delay,

the more concerns will develop that records or physical evidence may
have been altered. Failure to take some very simple steps now could there-
fore limit future verification capabilities and perhaps ultimately the level
of achievable reductions.

* The disrsundement of old production reactors has begun in hoth the Sovies Union
and United States, but the defurled graphie-moderatedcore structures ate still intact.
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Even given a cooperative program of nuclear archeology, however, we
expect that uncertainties on the order of to percent will remain in esti-
mates of existing stockpiles based on the physical evidence of past pro-
duction.

6°

42 Verifying the dismantlement of nuclear warheads

58-610 - 0 - 93 - 6



158

6.First steps

Some of the measures examined above will probably require considerable
negotiation, because of concerns about the need to protect sensitive nu-
clear-weapons and naval-fuel design information. Other measures, such
as verified warhead dismantlement, may have to await the design and
construction of special facilities. However, certain measures need not be
delayed and there would be considerable advantage if they were not.
These indude: the joint Soviet-US technical studies and demonstration
projects that have been proposed by the US Congress; the placement of
warheads to be retired in sealed, tagged containers; the verification of the
shutdown status of plutonium production reactors and the placement
under iAn-type safeguards of key civilian nuclear facilities such as urani-
um enrichment plants, civilian reprocessing plants, and civilian plutoni-
um stores. Also, if possible, the warheads that are to be subject to verified
dismantlement should be stored at the likely location of the dismantle-
ment facility and in a manner such that the integrity of the tags and seals
can be periodically checked.

The earlier these measures are undertaken, the less the associated ver-
ification uncertainties later and the more the Soviet-US nuclear arms-re-
duction agreements will strengthen the legitimacy of the nonproliferation
regime in the crucial period prior to 1995, when Nonproliferation Treaty
must be renewed.

Elimination of unnecessary secrecy relating to past and present nu-
clear-weapon production activities would also facilitate mutual under-
standing in establishing verification arrangements. This recommendation
is directed especially to the Soviet government, since we have found, in
carrying out our research, that it has been possible to go into considerably
further depth with regard to the verification issues relating to US nuclear
facilities than those of the Soviet Union.

To facilitate the Soviet process of declassification, we include in ap-
pendix A a l ist of the types ofinformation already publicly available about
US nuclear-warhead production.
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appendix a
Classes of data about nuclear weapons and
nuclear-weapon materials production that have
been declassified by the United States but not
the Soviet Union6 4

by Thomas Cochran and Christopher Paine

The types of information listed below, related to US nuclear warheads
and their production, have been released by the US government. Howev-
cr, most of the corresponding information concerning Soviet warheads
and their production is still treated as secret in the Soviet Union and is
therefore unavailable to independent researchers concerned about public
policies relating to arms control and disarmament, environmental con-
tamination, and public health problems resulting from nuclear weapon
production.

The nuclear-warhead stockpile and its history
The identification of each type ofwarhead in the active stockpile and the
associated delivery system or systems (e.g. the comparable US list would
include: w87 - Mx; w88 -Trident u1, etc.). The total list would give the
total number ofdilfrent types of nuclear warhead in the active stockpile.

The history of the stockpile, including the identification of warhead
types that have been retired from the stockpile, or cancelled, and their re-
spective delivery systems. Dates when design work began and was com-
pleted, when engineering development began, when construction began
and was completed, when the warheads were in the active stockpile, and
when the retirement process began and was completed--or, for warheads
whose development was cancelled prior to deployment, the stage and
date at which the decision took place.

The approximate size (i.e. to two significant figures) of the stockpile
at some point in its recent history and a graph showing the relative size
of the stockpile from 1949-1990.

Design and production of nuclear weapons
and test devices
With respect to facilities involved in the present or past in the design, de-
velopment, construction, or testing of nuclear weapons, or their major
components, the following information:

* The name of the facility

0 Its mission

* Its operating dates
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* Its area and location

* A map identifying its principal buildings and/or production areas
and their major functions

* A list of the major research facilities at the site

* Whether it currently handles, or has handled in the past, significant
quantities of plutonium, highly enriched uranium, natural or deplet-
ed uranium, other special nudear materials, tritium, natural or en-
riched lithium, deuterium, lithium deuteride, or high-explosive ma-
terials

* Whether it has faciities designed to assemble nuclear weapons or test
devices, or store the same.

With respect to functions, the name and location of each facility where
the following functions are performed or warhead components are man-
ufactured:

Researh, development and teasing

* Nuclear-warhead or nudear-explosive design

* Nuclear-warhead system integration (for example, the work per-
formed at the Sandia laboratories in the United States)

* Hydrodynamic testing of the fission-trigger designs.

* Nuclear explosive testing

* Research and test facilities for inertial confinement fusion

Warhead component manufacture and assembly

* Fissile cores

* High-explosive materials

* High-explosive components

* Detonators

* Firing circuits

* Fuzes, arming and saying, permissive action links, altimeters, and
other electrical circuits

* Neutron-generator fission initiators

* Plutonium components

* Highly enriched, natural, and depleted uranium components

* Beryllium components

* Dcuterium-containing components

* Components containing enriched lithium and lithium deuteride

* Components containing tritium

* Assembly of thermonuclear secondaries
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* Final warhead (and bomb) assembly

* Warhead dismantlement

* Design, assembly and testing of aerodynamic cases (for example,
bomb cases and ballistic-missile reeatry vehicles).

Nuclear materials production
With respect to each present and past facility involved in the production
of nuclear-weapon materials, the following information:

Uranium mining

* Mine locations

* Annual production from all mines (metric tons ofore/year)

* Average annual ore concentration (percentage of uranium in the ore
by year)

Uranium miles

* Name and location of each facility

* Operating dates

* Annual output tonness of U 30 8 by ycar)

Uranium fuel conversion and fabricaion facilities

* Name and location of each facility

* Operating dates

* Products (types and quantities annually)

Uranium enrichment plants

* Name and location of each facility

* Type (gaseous diffusion, gas centrifuge, laser, etc.)

* Mission (research and development, pilot plant, production plant)

* Production history (annal values of: kilogram-separative work unit
[swu] cpacity, kilogram-swu output, kilowatt-hours input; urani-
um feed, product and tails assay)

* Size ofworkforce (employment by year)

* Dates for beginning construction; end of construction; beginning of
operation, periods of extended shutdown, restart, and permanent
shutdown

Plutonium and tritium production reactors

* Name and location of facility

* Type (i.e. graphite- or heavy-water-moderated reactor)

* Mission (research and development, test or production reactor)
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Products (weapon-grade plutonium, tritium, plutonium-z38, by-
product steam for electricity production, etc.)

* Copacitq measured in megawatts (thermal) given on an annual basis
or at the time of each upgrade

* Production history (monthly values of output measured in thermal
megawatt days)

* Workforce (employment by year)

* Dates for beginning construction; end of construction; beginning of
operation; periods of extended shutdown, restart, and permanent
shutdown

* Detailed description of the reactor including the number of chan-
nels, control and safety rods, physical dimensions of the vessel, mod-
erator, coolant channels, fuel and target channels, etc.

* Physical description of each type of fuel and target element utilized
(i.e. enrichment and dimensions) and its date of introduction

Chemical.eparationfaciliriesforplutoniu n production andnuclearfuel
recycling

* Name and location of facility

* Type (for US facilities it would be PusRx, REDOX, etc.)

0 Mission (research and development, pilot or production plant) and
source and type of feed (i.e. which reactors and, if appropriate,
whether the feed is driver or target elements)

$ Capacity measured it) metric tonnes of uranium per year at the time
of each upgrade

* Workforce (employment by year)

* Dates for beginning construction; end of construction; beginning of
operation, periods of extended shutdown, restart, and permanent
shutdown

* Detailed description of the chemical process with flow charts

Navalfuel fabrication and assemblyfacilities

* Name and location of facility

* Purpose or mission

* Operating dates

* Fuel enrichment (percent uranium-235)

* Annual enrichment requirements (kilogram-swus/year).

* Fuel flow charts showing how each of the facilities identified above
are tied together, giving the chemicall form and enrichments of ma-
terials flowing between respective facilities.
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* Method of classifying waste (i.e. high level, low level, transuranic,
etc.) with precise definitions of each

* Tocations of all nuclear waste storage and disposal sites

* Quantities (volume and curie amounts) of each class of waste stored
or buried at each site

* The curie amounts ofcesium-13 7 , strontium-go, and plutonium-39
at each site.
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appendix b
Participants in the 29 October-1 November
Moscow workshop

Soviet Union
Academcian Sptrtak Belaev
Deputy Director for Physics, Kurchatov Institute of Atomic Energy,
Moscow
General Vadimir Belos (retired)
Committee of Soviet Scientists for Global Security
Dr. Victor Kravtz
Center for Program Studies, USSR Academy of Sciences
Dr. Valentin Lebedev
Physics Division, Kurchatov Institute
Dr. Altari Mitrophanov
Physics Division, Kurchatov Institute
Academician Karl K Rebane
Institute of Physics ofthe Estonian Academy of Sciences, member of the
Soviet Congress of Deputies
Dr. Stanislav Rodionov
Soviet Space Research Institute
Dr. Alexander Sanin
Center for Program Studies, USSR Academy of Sciences

United States
Dr. Thomas B. Cochran
US Natural Resources Defense Council
Dr. Alex De Vooi
Argonne National Laboratory (observer)

Professor Steve Fetter
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Chairman NUNN. Thank you, Dr. von Hippel. Dr. Barker?

STATEMENT OF DR. ROBERT B. BARKER, FORMER ASSISTANT TO
THE SECRETARY OF DEFENSE FOR ATOMIC ENERGY

Dr. BARKER. Thank you, Mr. Chairman.
I want to thank you for the opportunity to appear before you

today, as you said, for the first time representing myself after ap-
pearing before you gentlemen many times representing the admin-
istration.

It turns out yesterday morning I resumed employment at Law-
rence Livermore Laboratory, a place where I had 20 years of prior
experience, but only had an opportunity to spend 4 hours there
before coming back for this particular hearing. The invitation in
fact caught me halfway in-between the two jobs.

Chairman NUNN. We appreciate you coming here today.
Dr. BARKER. Thank you.
Senator Nunn, you have read into the record the text of the

Biden condition, and I will not repeat it here. That is indeed the
focus of my comments this morning.

The objectives of the condition are indeed worthy. I do not think
anyone could object to the objective of trying to make sure that fis-
sile material from nuclear weapons are not lost and put into the
hands of potential proliferators.

Somehow, when I look at this condition, I come to the conclusion
that those who have advocated it have failed to appreciate the
major elements of it are already well on the way to being imple-
mented, without the benefit of laborious negotiations requiring re-
ciprocal implementation.

Other elements, I believe, are so difficult to achieve as to call
into question the utility of potentially delaying other significant re-
ductions in the strategic arms domain while waiting for the conclu-
sion of an agreement in this area.

I believe there is a sound basis for believing that these more dif-
ficult elements are also unnecessary to the achievement of the con-
dition's objective. In what follows I would hope to make clear the
basis for my views.

As you have already said, Senator Nunn, the actions of the U.S.
Government, with the significant help of the Nunn-Lugar Act,
have resulted in tremendous progress in the very areas which this
condition appears to address. As a result of the exchange of unilat-
eral commitments regarding tactical nuclear weapons, the conclu-
sion of a START Treaty, and the further reductions agreed to in
the recent Joint Understanding, the nuclear stockpiles of both the
United States and Russia are scheduled to be reduced to a small
fraction of their current levels.

In the United States and in Russia, nuclear weapons are being
stored, awaiting destruction. The U.S. schedule is viewed as solid,
but depends upon continued funding and the ability to continuous-
ly operate the single facility capable of nuclear warhead dismantle-
ment.

The Russian schedule really counts on U.S. financial assistance
to construct containers and facilities for the storage of the fissile
materials derived from dismantled weapons. They tell us that deft-
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ciencies in these areas limits their ability to dismantle Weapons.
Under the provisions of the Nunn-Lugar Act, the United States is
preparing to provide assistance in these areas.

The reality is that Russia today is also seeking our help in the
establishment of a nuclear material accountability system for all
fissile material in excess of its nuclear weapons requirements. That
is fissile material generated as part of their civil reactor program
as well as fissile material declared in excess of the weapons pro-
gram, material that once upon a time might have been in Russian
nuclear weapons.

A representative of the Russian general staff, during discussions
of potential assistance, surprised me when he freely agreed, with-
out any discussion whatsoever, that should the United States fund
any facility in which fissile material would be stored the United
States would, of course, have free access to that facility to deter-
mine that the facility was used in the manner in which the fund-
ing was intended.

Now the details of U.S. assistance are still being worked out, but
the significance is inescapable. With this kind of access to facilities
and information, we will have a sound basis for any judgments
about the potential for the loss of Russian nuclear material into
the hands of potential proliferators. Given the same degree of coop-
eration, if we have any misgivings about Russian nuclear material
security, we will have the option of assisting the Russians to do an
even better job. The Nunn-Lugar Act has played a major role in
these accomplishments.

This is the current reality. For nuclear material in excess of Rus-
sian nuclear weapon requirements, we, the United States, already
have been offered the opportunity to help design a secure storage
and accounting system for Russia. If we accept and follow through,
we should have confidence that the risk of loss has been mini-
mized.

For Russian nuclear weapons and fissile material for nuclear
weapon modernization, we have been consistently told that all is
well as far as the security of related facilities is concerned and that
no U.S. help is wanted or needed.

In my own limited personal experience of a visit to an abandoned
Soviet nuclear weapons storage site in what was once East Germa-
ny, I came away very impressed with the Soviet commitment to nu-
clear weapons security, but I also believe we have never had any
reason to believe that the former Soviet Union in the past or
Russia today has been or is cavalier about the security of nuclear
weapons.

I believe it will continue to be legitimate to presume that Russia
will have no interest in losing a nuclear weapon or the fissile mate-
rial it is counting on for future nuclear requirements. Further, we
should not forget that they will always have the option of adapting
the technology we will share with them for storage and account-
ability of non-weapons material. They can apply the same tech-
niques themselves to nuclear weapons storage if they see a need for
it.

As I said in the beginning, the objective of the Biden condition is
unobjectionable. The loss of a nuclear weapon or fissile material
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which could be used in a nuclear weapon would be a threat to
international security.

As this committee is very well aware, this country has spent sig-
nificant monies to ensure the security of United States nuclear
weapons and United States nuclear weapon materials. I see no
need to spend even more taxpayer dollars to implement Russian in-
spections of U.S. nuclear weapons storage sites or U.S. nuclear ma-
terial production, processing, or storage facilities.

A concern about Russian nuclear weapons security should not
result in a mandate for Russian inspection of U.S. facilities. An
automatic requirement for reciprocity is, frankly, old-think. The
problem identified in the condition is attributed to the former
Soviet Union; a solution, therefore, need be found only in the
former Soviet Union, or at least in that part of the former Soviet
Union where the problem is found to be real.

But, as I have previously described, Russia has already welcomed
U.S. assistance in the secure storage and accountability of fissile
materials in excess of weapons requirements. For this case, the ob-
jective of the condition is well on the way to being met; the condi-
tion is not needed.

So far as monitoring Russian weapons and their fissile material
reserve is concerned, the condition requires a significant change in
well-established Russian opposition, and I believe there is not even
a sound basis for concern in this area since I believe that the Rus-
sians have taken the security of nuclear weapons quite seriously.

The negotiation of the monitoring of Russian nuclear weapons
storage sites is almost guaranteed to significantly complicate and
delay the conclusion of an agreement codifying the provisions of
the Joint Understanding.

Mr. Chairman, in conclusion I would like to say I believe the con-
dition is not necessary. Where the threat of fissile material loss in
the former Soviet Union is greatest, the objective is already being
met; where the concern is least justified, there are major difficul-
ties with verifiability and negotiability.

One should not forget that in response to the National Defense
Authorization Act for fiscal year 1991 the administration did
present a report to Congress last October. In his cover letter, the
President says: "As the Advisory Committee reports, the United
States could not effectively verify the number of existing weapons
or the amount of special nuclear material currently on hand." He
means in the former Soviet Union. "We likewise could not have
high confidence in discovering clandestine warheads or special nu-
clear material stockpiles. In addition," the President goes on, "the
report notes the extreme difficulty in monitoring the many poten-
tial paths which nuclear warheads or special nuclear materials
could be produced."

Let me make one last comment that occurred to me as I was lis-
tening to Professor von Hippel's remarks. From time to time I got
confused about who it is that we cannot trust. Professor von Hippel
noted that the President of the United States has declared that we
are not producing fissile material for nuclear weapons purposes.
This Committee has oversight over this entire area, has access to
all the information. I presume this Committee does not believe the
President has lied in making that statement, and this Committee is
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fully capable of continuing to monitor U.S. compliance with the
President's commitment.

I fail to see why we need Russian inspectors or multinational in-
spectors on U.S. territory at sensitive U.S. facilities monitoring this
kind of commitment where there is already extensive oversight in
this body, if you choose not to believe the word of the President.

There is that same element of distrust of the executive and, it
seems to me, distrust of the oversight of the legislative branch of
this government in several of the proposals articulated by Profes-
sor von Hippel. And maybe in his subsequent remarks he will have
an opportunity to expand on that.

I believe that our system of government has sufficient checks
and balances that the world should be convinced we are meeting
our open commitments. I think one of our objectives should be to
see to it that the government of Russia, of the republics of the
former Soviet Union have exactly the same kind of system where
one can have an executive and legislative joint oversight over these
areas and not be dependent upon the trappings of the Cold War,
the trappings of incredibly long, involved negotiations of bilateral
agreements requiring reciprocal processes every step of the way.

I went on slightly longer than I intended, Senator Nunn. I will
conclude with that point. Thank you very much.

[The prepared statement of Dr. Barker follows:]

PREPARED STATEMENT BY DR. ROBERT B. BARKER, FORMER ASSISTANT TO THE

SECRETARY OF DEFENSE FOR ATOMIC ENERGY

Mr. Chairman, I am pleased to appear today before the Senate Committee on
Armed Services to testify on the disposition of United States and Commonwealth of
Independent States (CIS) strategic nuclear warheads under the START I Treaty and
the June 17, 1992 U.S./Russian Joint Understanding on further reductions in strate-
gic offensive arms. I will devote my remarks to my views on the practicality, verifi-
ability, negotiability, and even the necessity of a binding condition to the START I
resolution of ratification, adopted by the Senate Foreign Relations Committee,
which would require the President to seek, in conjunction with any further reduc-
tion in strategic arms, to negotiate an international monitoring and verification
regime for U.S. and CIS nuclear weapons and fissile material production and reproc-
essing facilities.

Mr. Chairman, as you know, 2 months ago I left the position of Assistant to the
Secretary of Defense for Atomic Energy, a position I held for more than 51/2 years.
During the 3 years prior to my joining the Department of Defense I was Deputy
Assistant Director for Verification and Intelligence at the U.S. Arms Control and
Disarmament Agency. Yesterday, I rejoined the Lawrence Livermore National Labo-
ratory, where I served for 20 years before joining the government. From November
1991 until June 1, 1992 I was the senior Defense Department official involved in
discussions with the Russians on how to implement the provisions of the Nunn-
Lugar Act which authorized the expenditure of Department of Defense funds to
assist in the destruction of Russian weapons of mass destruction. From June 1986 to
January 1988 I led the U.S. delegation in efforts to negotiate effective verification
provisions for the Threshold Test Ban Treaty. I have been honored in the past to
testify before this and other committees of the Congress as a representative of the
administration. Today, I speak only for myself.

It is difficult not to begin any discussion of the subject before us today without
observing how much the world has changed. It has been difficult for the national
security community to reformulate its thinking to reflect the new world. It seems to
me that it has been even more difficult for the so-called arms control community to
come to grips with the changes associated with the new reality. Despite the major
successes in negotiated agreements, in the exchanges of unilateral commitments,
and in Russian acceptance of U.S. assistance in some of their most sensitive nation-
al security areas, we continue to see advocacy for arms control schemes whose time
is past-schemes born during the height of the Cold War.
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The objectives of the condition which is being addressed today are worthy. Some-
how, those who have advocated it have failed to appreciate that major elements of it
are already well on the way to being implemented-without the benefit of laborious
negotiations requiring reciprocal implementation. Other elements are so difficult as
to raise questions as to whether they could ever be truly achieved. I believe there is
a sound basis for believing that these more difficult elements are also unnecessary
to the achievement of the condition's objective. In what follows I hope to make clear
the reasons for my views.

As a result of the exchange of unilateral commitments regarding tactical nuclear
weapons, the conclusion of a START Treaty, and further reductions agreed to in the
recent Joint Understanding, the nuclear stockpiles of both the United States and
Russia are scheduled to be reduced to a small fraction of their current levels. In the
United States and in Russia nuclear weapons are being stored awaiting destruction.
The U.S. schedule is viewed as solid but depends upon continued funding and the
ability to continuously operate the single facility capable of nuclear warhead dis-
mantlement. The Russian schedule counts on U.S. financial assistance to construct
containers and facilities for the storage of the fissile material derived from disman-
tled weapons. They tell us that deficiencies in these areas limits their ability to dis-
mantle weapons. Under the provisions of the Nunn-Lugar Act the United States is
preparing to provide assistance in these areas.

The reality is that Russia today is also seeking our help in the establishment of a
nuclear material accountability system for all fissile material in excess of its nucle-
ar weapons requirements. A representative of the Russian General Staff, during dis-
cussions of potential assistance, has freely granted that the United States should
have access to any facility in Russia funded by the United States for the storage of
fissile material from retired Russian nuclear weapons. The details of U.S. assistance
are still being worked out but the significance is inescapable. With this kind of
access to facilities and information, we will have a sound basis for any judgments
about the potential for the loss of Russian nuclear material into the hands of poten-
tial proliferators. Given the same degree of cooperation, if we have any misgivings
about Russian nuclear material security we will have the option of assisting the
Russians do any even better job. The Nunn-Lugar Act has played a major role in
these accomplishments.

This is the current reality. For nuclear material in excess of Russian nuclear
weapon requirements we, the United States, already have been offered the opportu-
nity to help design a secure storage and accounting system for Russia. If we accept
and follow through we should have confidence that the risk of loss has been mini-
mized.

For Russian nuclear weapons and fissile material for nuclear weapon moderniza-
tion, we have been consistently told that all is well as far as the security of related
facilities is concerned and that no U.S. help is wanted or needed. In my own limited
personal experience of a visit to an abandoned Soviet nuclear weapon storage site in
what was once East Germany, I came away very impressed with Soviet commitment
to nuclear weapon security. But, also I believe we have never had any reason to
believe that the former Soviet Union in the past or Russia today has been or is cav-
alier about the security of nuclear weapons. I believe it will continue to be legiti-
mate to presume that Russia will have no interest in losing a nuclear weapon or the
fissile material it is counting on for future nuclear requirements. Further, we
should not forget that they will always have the option of adapting the technology
we will share with them for the storage and accountability of non-weapons fissile
material to nuclear weapon storage purposes if there are any benefits for doing so.

I now return to the binding condition as I understand it was incorporated into the
Senate Foreign Relations resolution of ratification for START:

Inasmuch as the prospect of a loss of control of nuclear weapons or fissile materi-
al in the former Soviet Union could pose a serious threat to the United States and
to international peace and security, in connection with any further agreement re-
ducing strategic offensive arms, the President shall seek an appropriate arrange-
ment, including the use of reciprocal inspections, data exchanges, and other cooper-
ative measures, to monitor-

(A) the numbers of nuclear stockpile weapons on the territory of the parties
to this treaty; and

(B) the location and inventory of facilities on the territory of the parties to
this treaty capable of producing or processing significant quantities of fissile
materials.

As I have said before, the objective of this condition is unobjectionable. The loss of
a nuclear weapon or fissile material which could be used in a nuclear weapon would
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be a threat to international security. As this committee is very well aware, this
country has spent significant moneys to ensure the security of its nuclear weapons
and its nuclear weapon materials. I see no need to spend even more taxpayer dol-
lars to implement Russian inspections of U.S. nuclear weapon storage sites or U.S.
nuclear material production, processing, or storage facilities. A concern about Rus-
sian nuclear weapon security should not result in a mandate for Russian inspection
of U.S. facilities.

An automatic requirement for reciprocity is "old think." The problem identified
in the condition is attributed to the former Soviet Union. A solution therefore need
be found only in the former Soviet Union, or at least that part of the former Soviet
Union where the problem is found to be real.

But, as I have previously described, Russia has already welcomed U.S. assistance
in the secure storage and accountability of fissile materials in excess of weapons re-
quirements. For this case the objective of the condition are well on the way to being
met. The condition is not needed.

As far as monitoring Russian weapons and their fissile materials reserved for
weapon use, the condition requires a significant change in well established Russian
opposition. There is not even a sound basis for concern, as far as I know, about the
security of the relevant Russian weapon facilities. The negotiation of the monitoring
of Russian nuclear weapon storage sites is almost guaranteed to significantly com-
plicate and delay the conclusion of an agreement codifying the provisions of the
Joint Understanding.

In fact, if the job of negotiating an agreement which would require the declara-
tion of all nuclear weapon storage and allow reciprocal access to all storage facilities
were to be taken seriously, I would wonder whether a truly verifiable agreement
could ever be consummated. When one considers that some nuclear weapons are
about the same size as a common fire extinguisher, it quickly becomes obvious that
one could never have confidence that all nuclear stocks had been declared or that
one would have even the slightest chance of finding an undeclared weapon if the
Russians were to pay the slightest attention to keeping it hidden. In fact, I believe
the job is so difficult, that, were it not for the sponsorship of the condition, I might
have suspected the condition to have the purpose of blocking all further agreements
reducing strategic offensive arms. Certainly those who believed that the additional
reductions contemplated by the Joint Understanding were coming too fast on the
heels of START ought to welcome the condition with open arms.

Mr. Chairman, the condition is not necessary: where the threat of fissile material
loss in the former Soviet Union is greatest the objective is already being met; where
the concern is least justified there are major difficulties with verifiability and nego-
tiability. This concludes my remarks.

Chairman NUNN. Thank you, Dr. Barker. Again, we appreciate
you being here and regret you were not able to fully escape Wash-
ington for a few days at least before you were called back.

Dr. von Hippel, in your statement you basically say that we have
to have reciprocity with the Russians on the whole question of the
Biden amendment and verification and so forth. Do you base that
on conversations with Russian officials? Do you base it on reading
what they have said? Do you base it on past experience? Or do you
base it on some special insight or just your intuitive feeling?

Dr. VON HIPPEL. Well, in the last year the FAS and NRDC had
joint workshops with high-level Russian officials on this subject in
October in Washington, in December in Moscow and Kiev, and in
February in Washington again.

In each case, there was a statement that they could not really go
beyond a certain point without reciprocity.

Senator WARNER. Without what?
Dr. VON HIPPEL. They could not go beyond a certain point in

really opening up their warhead complex to our verification of
what they were doing without reciprocity.

Chairman NUNN. Since that time we have moved well down the
road in implementing Nunn-Lugar, and they have indeed opened
up their process and there has been almost complete cooperation,
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and there has been no reciprocity. Have you reexamined that view-
point since all of this has happened?

Dr. VON HIPPEL. I have been impressed by how far they have
been willing to go. But I still do not think it is a stable situation for
the longer term. They are being criticized by their conservatives.
And I just do not see why we should not accept reciprocity. It is not
because I do not trust this committee to oversee the executive
branch; I just do not see why we cannot continue as we have in the
past in agreements with the Russians to accept a reciprocal rela-
tionship.

Chairman NUNN. Do you believe that this condition, the Biden
condition, is verifiable?

Dr. VON HIPPEL. Verification is never perfect, and I do agree with
Dr. Barker that we could not physically prove that there are no
warheads hidden someplace. All we could do is isolate those war-
heads and have a baseline and a lot of information from which we
could then work to increase our confidence that, in fact, the decla-
rations were true.

But we could never prove that in the way you can prove things
in physics. The measurement uncertainties are too great.

Chairman NUNN. Dr. Barker, your feeling that we should not
have this condition, even though the purpose of it you agree with,
how much of that is based on you feeling that this is not verifiable?
Is that a big factor or small factor?

Dr. BARKER. It is half the story, Senator Nunn. I believe that we
ought to take credit for the significant accomplishments that have
been made with the assistance of the Nunn-Lugar Act, and I find,
because of my personal involvement in the early stages of imple-
menting that process, I find it objectionable that there would be
language in legislation which would almost ignore the significant
accomplishments that you spoke of a moment ago.

The other half of the equation indeed is that I think despite sig-
nificant energy and significant time, I do not believe that we could
negotiate a verification regime that would result in a level of confi-
dence that would justify the effort expended.

I think our ongoing relationships with the Russians will give us a
much better feel for their ability to control their material than any
negotiating process.

Chairman NUNN. If we had tried to negotiate what has already
occurred under Nunn-Lugar, we would probably have taken a
couple years, would we not? I guess both of you would agree with
that. I do not know whether we would have ever been able to nego-
tiate it, based on what I know about what has actually occurred.

They had a recent hearing in the Foreign Relations Committee
with General Burns testifying. I cannot conceive of them ever
agreeing to what has already taken place, can you?

Dr. VON HIPPEL. Well, I think we do have a new situation. It is a
post-Cold War situation. It is basically that we have had a remark-
able leadership in the international security area in Moscow since
Gorbachev. There has been a continuity of this kind of "new think-
ing" in the group around Yeltsin. This is a very unusual phenome-
non, I think.

And I do attribute a lot of what has been accomplished to that.
And I think that the positive reaction that they have had to Nunn-
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Lugar partly reflects this new thinking. I think that, if we want to
negotiate something, we can negotiate it very quickly with this
group of people.

Chairman NUNN. Dr. Barker, let me come at you from another
angle on this one. You are concerned about verification. You were
in the Defense Department last May, were you not, May of 1991?

Dr. BARKER. Yes, I was.
Chairman NUNN. At that time, President Bush called on the na-

tions of the Middle East to, quoting his words, "implement a verifi-
able ban on the production and acquisition of weapons-usable nu-
clear material and place all nuclear facilities under International
Atomic Energy Commission, IAEA, safeguards."

And you were in the Department of Defense at that time. Did
the Defense Department take exception to that proposal?

Dr. BARKER. I should have warned Mr. Graham, but I would
prefer to defer the answer to that to him in the next panel, Sena-
tor Nunn.

Chairman NUNN. Now that you are able to give your personal
views, do you think that President Bush was just whistling in the
dark when he called for that verifiable ban, because the question
arises if we expect them to do it in the Middle East, why can't we
do it?

Dr. BARKER. I think there is a significant difference, to pick up a
little bit on what Professor von Hippel said a moment ago. In the
Middle East we are dealing with an arena in which there are his-
toric distrusts. I find it very hard to believe that there is a basis for
any expectation that those nations would accept the validity of uni-
lateral declarations between each other.

As I said a moment ago, I think with the new relationship with
the former Soviet Union I believe there is a very good basis for be-
lieving that unilateral declarations will meet the objective, and I
think it is important to give that mechanism a chance in some
areas, not all.

I think it is important that START be ratified and implemented
and that the verification provisions there be given a chance. But I
look at the tremendous success we have had as a result of the
President's initiative of last year, with the assistance of the Nunn-
Lugar Act, how far we have gone in the exchange of unilateral dec-
larations and the arena of transparency.

I think we deserve to give that mechanism more of a chance, and
I think this is an ideal arena in which to do it.

Chairman NUNN. I guess my question is, I understand your con-
text of differing parties and historical distrust and so forth, "ut
aside from that do you believe that this kind of condition is verifia-
ble anyway?

Dr. BARKER. I believe there will be huge uncertainties associated
with any verification mechanism that tries to count warheads or
count fissile material. The physical objects that one is trying to
control are very small. Remember that a 5-inch artillery shell is
about the same size as a large fire extinguisher. The idea of being
able to count and control those objects down to a count of one is,
well, preposterous is probably the first word that comes to my
mind.
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And where small numbers missing make a difference, in an area
like the Middle East, there is probably reason for concern. But the
discussion process, I think, in the Middle East would be a healthy
beginning. I have my doubts about whether one could ultimately
end up with a watertight verification regime.

Chairman NUNN. Senator Warner.
Senator WARNER. Thank you, Mr. Chairman.
Gentlemen, this has been an excellent presentation by both of

you so far, and I think it will be very helpful to the Committee in
the course of its deliberations.

But I want to go back again to this Biden amendment. Dr.
Barker, as a participant in the SSD discussions with Russia, do you
believe that the Biden condition on warhead and fissile material
control could have a negative effect on the ongoing progress of the
negotiations?

Dr. BARKER. I think it could, Senator Warner. I would like to
return to the NRDC-FAS meetings with the Russians and some-
thing that took place in the Ukraine the latter part of last year.
Indeed, as Professor von Hippel said, it is my understanding-I was
not there, so I am reporting what others have told me-the issues
of accountability, tagging, and intrusive inspections came up
during those discussions.

When the U.S. Government first had a chance to sit down and
have serious discussions with the Russians I found them actually
uninterested in these topics. They said, "We do not want your help.
We are not going to sell our sovereignty for $400 million." We had
to sit down with them and ask what they were talking about. They
said, "Well, when we met with these people from the NRDC and
the FAS, they told us that if we were going to accept this money,
we were going to have invoke all of these different kinds of provi-
sions which are not acceptable to us."

We made it clear to them that the U.S. Government was not the
FAS or the NRDC. Let's start from ground zero. Let's talk about
what we can do and what we cannot do.

I would be concerned that this condition might actually set the
clock back to that era. And my reports of those meetings indicated
that it was the U.S. side-the FAS and NRDC-that brought up de-
mands of reciprocity as much as, if not more often, than their Rus-
sian counterparts.

So I am puzzled about the origin of this demand for reciprocity,
whether it is the advocates of the scheme in the U.S. or whether
any of it comes from the Russian side. And, as I said in the begin-
ning, my personal experience was that those discussions actually
were a detriment to the initial government-to-government discus-
sions when they took place in January.

Senator WARNER. Dr. von Hippel, would you care to give your
own version?

Dr. VON HIPPEL. Yes, thank you. What the Russians were react-
ing to was the Nunn-Lugar requirements for verification, which
are unilateral, and it was nothing that we laid on them. It was
what the Congress laid on them, and they have accepted it to some
degree. I am quite impressed how far they have come along that
road.
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Now, just to make clear how much further we could go down the
road if we had reciprocity, I would like to ask a few rhetorical
questions. Wouldn't we like to know how many warheads there are
in the Russian/CIS stockpile? Wouldn't we like to be able to look
at their production records? Wouldn't we like to be able.to go into
their uranium enrichment plants and see that they are not produc-
ing highly-enriched uranium any more?

Wouldn't we like to assure ourselves that the plutonium that
they are continuing to produce is not going to warheads? I am im-
pressed by how far we have been able to go unilaterally, but I
think that it is 10 percent of how far we could go on a reciprocal
basis.

Dr. BARKER. Senator Warner, could I make an interjection here?
Senator WARNER. Sure.
Dr. BARKER. There is no doubt that I, and, I am sure, many in

this country would love to know how many Russian nuclear weap-
ons there are. My difficulty has been that I am not sure we can
believe any scheme that we can negotiate would give us the right
answer.

With respect to fissile material, however, the situation is very,
very different. I said before that the Russians are welcoming from
us assistance in the establishment of an accountability and control
system for fissile material in excess of their nuclear weapons re-
quirements. Therefore, we have had access. We will have access to
fissile mat erial production facilities, storage facilities. We will
know how much material is coming out of the weapons complex
into this storage, the so-called civilian storage.

So the things that are being implemented as part of Nunn-
Lugar today are permitting us to help the Russians and, at the
same time, ourselves achieve confidence that their accounting and
control system is as good as our own. I do not think additional
measures are needed to achieve the kind of confidence we want as
far as non-weapons fissile material is concerned, and that includes
material coming out of weapons.

Senator WARNER. Let me do just a quick follow-up, and then my
time is expired.

Dr. von Hippel, in your statement, you said there will always
remain the possibility that some warheads and fissile material had
been hidden. Do you have in mind-and perhaps you, too, Dr.
Barker-what amount could be secreted before it begins to really
undermine the basic goals of the treaty itself?

Dr. VON HIPPEL. Let me just say I believe at the moment we are
dealing with people we can trust.

Senator WARNER. Let's say, who are desiring to act in good faith.
Dr. VON HIPPEL. Well, they are in charge of their government,

and I think at this point we really are in a cooperative mode with
the Russians. So I think we could get a declaration from them
which would probably be correct.

The question is, could we check it on the basis of physical evi-
dence, and the answer is that there will always be an uncertainty.
We have looked at this. I think that you could shrink the uncer-
tainty if you get production records and can develop increased con-
fidence.
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If you just based it on the physical evidence, however, you could
probably hide 1,000 warheads someplace in the uncertainty. But if
we had access to the production records and were able to check
that against our historical evidence and question people and go
into things, I think we could shrink those uncertainties down.

Senator MACK. Could you say that last part again? You could do
what?

Dr. VON HIPPEL. You could shrink the uncertainties.
Senator MACK. To what level?
Dr. VON HIPPEL. There will always be an uncertainty.
Senator MACK. 500?
Dr. VON HIPPEL. Our confidence in the declarations will be in-

creased, but we will never be able to physically prove that material
that was lost-

Senator MACK. Give me a range, though, if you could, of what we
might expect if it was 1,000 before. Would it be 250, 500, 10?

Dr. VON HIPPEL. It would never be as low as 10. I think what I
am saying is the physical uncertainties would probably always be
in the range of 1,000, but I think the confidence that we have, the
different checks we could subject the declaration to, would increase
our confidence that we had actually gotten a good faith declara-
tion. But we would never be able to, with measurement, close in on
those last 1,000 warheads.

Dr. BARKER. Senator Mack, if I might add, I am not sure where
Professor von Hippel gets his 1,000 from. It is partly wishful think-
ing, I think, because, as I say, the physical dimensions of the kind
of warheads we are talking about are not large.

The opportunities for hiding them are incredible. It depends very
much, highly depends on the will of the agent to hide them as to
how many he would choose to hide. In fact, I am sure he could hide
more than he could ever conceivably deliver.

So we started out this discussion with START. We are talking
about this ability to deliver strategic nuclear weapons, where we
are talking about things that are relatively verifiable in terms of
aircraft and missiles and submarines. And somehow this issue of
warhead counting has been interjected, which is a totally different
kettle of fish, something in which the physical dimensions are in-
credibly different, the opportunities for hiding them are very differ-
ent.

Maybe the Professor's estimate of 1,000 is right, but it is certain-
ly not based on any geometrical analysis of the opportunities for
hiding those weapons.

Dr. VON HIPPEL. Of course you could hide these small objects,
millions of them if you wanted. But the point is that in order to
make nuclear warheads in the first place you need highly-enriched
uranium and plutonium. And that has been done in a centralized
way. We do have some knowledge about what was going on, where
it was going on. We could get more information on historical pro-
duction activities and put limits on the total amount of material
that could be missing. That is really what I am talking about.
There are many layers of the verification program which reinforce
each other.

So just talking about how small a warhead is is neglecting all the
other layers.
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Senator WALLOP. I am delighted by this hearing, as somebody
who has been one of arms control's principal skeptics all my life. It
seems to me that the only thing verified out of all this is the posi-
tion I have held all these years, that when you really need arms
control it does not measure up to the job because you cannot trust,
cannot verify, cannot find out all you need-witness the extraordi-
nary things that we have found out about what did not take place
under the agreement we had with the INF Treaty.

When international tensions between parties relax to the point
that you can have some confidence in it, you no longer need it, as
we do not need an arms control arrangement with France or with
Canada or with any of our other allies. I must confess, Dr. Barker,
that I much admire and much agree with what you have said, but
your call for us to ratify a START agreement with more than 1,000
pages in it because it gives us confidence, and yet trust is the basis
for all the progress outside it, and further negotiations merely con-
found that.

I agree that further negotiations would merely confound it, but I
am not certain what relevance START possesses in the era in
which we now find ourselves, and particularly I am not certain
what relevance START possesses in terms of the follow-on under-
standings between the President and Mr. Yeltsin.

So why is START of any consequence now?.'-
Dr. BARKER. Is that question addressed to me, Senator Wallop?
Senator WALLOP. Yes.
Dr. BARKER. I think it is useful to codify the significant effort

that has been expended in reaching the point where we are today.
There are certain inspection opportunities that have been negotiat-
ed with agonizing effort associated with that Treaty.

I think my response more simply would be: why not? Why not
take advantage of what has been negotiated over many years as
part of an interacting set of arrangements with the former Soviet
Union? But I do not look upon such negotiated agreements as the
model for the future. I would rather look to the exchange of unilat-
eral commitments and transparency as the model for the future
rather than these extended negotiating processes as a model for
the future.

Senator WALLOP. As you both have pointed out, there has been
an extraordinary amount of progress that has gone well beyond
where START started and stopped, and those were not negotiated.
As a matter of fact, progress in Europe that has taken place in the
last few years far exceeded anything that took place in 20 years of
negotiations.

My guess is that there is a political statement that is attached to
such things as START agreements, mostly because people such as
yourself have worked on them for such a long time. But the prob-
lem then becomes that the political statement sort of exceeds the
competency of the agreement. I am not suggesting that the agree-
ment is not competent but that events have gone beyond it to such
an extent that any complications that might arise-and there are
real complications that might arise-if you view the treaty in
terms of a treaty arranged between contesting powers.

And if we are not contesting powers, we do not need the treaty.
My biggest problem with the follow-on arrangements are that we
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make the assumption or tell the Soviets-you have even suggested,
Dr. von Hippel, that reciprocity is a requirement-so we say, now,
just for the purposes of this negotiation be our enemy again; we
cannot trust each other.

I do not really see where that does anything except verify Dr.
Barker's suggestion that that probably is an impediment to
progress rather than a greasing of a wheel. Could you comment on
that?

Dr. VON HIPPEL. I guess my answer is that we are going from a
primary focus on U.S-Soviet arms control to a focus on nonprolif-
eration, and many of these arrangements we are talking about
have their analogs in the area of nonproliferation.

For example, we ask Germany and Japan to open themselves to
IAEA safeguards. Now, the question is, why do we? We trust them.
They are democracies. And, at this point, they are certainly much
more stable and trustworthy than Russia.

The reason we asked them-and have convinced them-to sub-
ject themselves to IAEA safeguards is because we wanted to be
able to go to a country like North Korea and say, "Look, everybod,
is doing it. The Germans and Japanese are doing it. You do it to.
We want to make sure whatever their nuclear facilities are-

Senator WALLOP. Do you honestly believe they would?
Dr. VON HIPPEL. Pardon?
Senator WALLOP. Do you honestly believe that that would create

such a sense of guilt in Korea or Israel or Argentina or Pakistan or
India or any other place that they would automatically do that? I
do not believe that.

Dr. VON HIPPEL. Well, we create a basis, a legitimacy for the rest
of the world community to demand it of them. And there is ex-
traordinary pressure now on North Korea, as you know, to comply
with this.

Senator WALLOP. Does not Soviet behavior or Russian behavior
and U.S. behavior create that same legitimacy without the agree-
ment? I mean, we are already well beyond the point where-I sug-
gest we are well beyond the point where you and NRDC and a
whole lot of others ever thought we would get a couple or 3 years
ago.

It just seems to me-and my time is up and I will stop with this,
but it seems to me that engaging in a whole series of most complex
negotiations about dots and commas and words and definitions and
other kinds of things is in fact, as Dr. Barker says, a real impedi-
ment to progress because it creates tensions in the very parties
that are now trying to get along.

The Russians that I have talked to have one principal thing that
they really do not like, and that is that they are being talked down
to. At the risk of being recorded in the press as a bigot, one of
them told me, you are treating us like Jamaicans. Basically they
want to be treated kind of the way Dr. Barker has said, that be-
cause of Nunn-Lugar we have been approaching them.

My guess is that, if I was going to choose sides, I like the side
that says the progress we are doing is a whole lot faster than the
negotiations that we are not.

Chairman NUNN. Thank you, Senator Wallop. Senator Levin.
Senator LEVIN. Thank you.
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On that point, first, Dr. von Hippel, I happen to agree with Sena-
tor Wallop that we want to deal with the Russians in the appropri-
ate fashion. We do not want to talk down to them and deal with
them as though they were a second-rate state.

Have you felt any of that would be present if we offered to nego-
tiate a dismantlement agreement with the Russians, that they
would take that as though we were treating them as though they
were anything other than a first-line, first-class nation?

Dr. VON HIPPEL. Well, I think that would be treating them on the
basis of equality. At the moment we are not. They have proposed to
us an exchange of information and then verification on the war-
head and fissile material stockpiles, which is the content of the
Biden condition.

Senator LEVIN. Both on dismantlement of the warheads and on
disposal of fissile material, both?

Dr. VON HIPPEL. Well, to be specific, Foreign Minister Kozyrev,
on the 12th of February, proposed-let me just read the language:
"We may consider developing a reciprocal exchange of data be-
tween all nuclear powers on the number and types of existing nu-
clear weapons, the amount of fissionable materials, and on nuclear
weapons storage and elimination facilities."

Senator LEVIN. So that would seem to include both on the ques-
tion of dismantlement and on the question of disposal of the fissile
material after dismantlement.

Dr. VON HIPPEL. There has been an additional proposal most re-
cently renewed by President Yeltsin on January 29, when he stated
on fissile material cutoff that "we confirm the proposal to the
United States to come to agreement on controlled termination of
the production of fissionable materials for weapons."

Now, there is no corresponding statement at such an official
level on warhead dismantlement and disposition of the fissile mate-
rials, but it has certainly been made repeatedly in an informal way
by Russian officials.

Senator LEVIN. So rather than taking that proposal and then en-
tering into those discussions, we have basically ignored it. Is that
what has happened?

Dr. VON HIPPEL. That is right. We have not responded.
Senator LEVIN. Just have not responded.
Dr. VON HIPPEL. No.
Senator LEVIN. Well if anything is demeaning, it would seem to

me to be not responding to a serious proposal even from an ally-
in fact, maybe even more so than from an ally it is demeaning. I
mean, we negotiate agreements with allies all the time, as you
have just said. It is very common. We are trying to negotiate an
agreement with Mexico. We recently negotiated an agreement with
Canada.

We negotiate agreements with allies all the time. And even if we
view Russia as an ally now or a friend-and I hope we do-surely
if they have made a proposal relative to the dismantlement of nu-
clear weapons and the disposal of fissile material, we should treat
that seriously and with appropriate seriousness. We have not done
it.

Now, Dr. Barker, you have a different view on that point, I
gather.
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Dr. BARKER. Well, I think I am going to have to defer to the sub-
sequent panel, Senator Levin, about the degree to which the Rus-
sian Government has made a formal proposal to the United States
with respect to an agreement to declare stockpile numbers. I have
no personal knowledge of that kind of interaction.

I would point out that the offer of President Yeltsin that was just
cited by Professor von Hippel is another one of these strange cir-
cumstances where the United States had already announced its
cessation of production of fissile material for weapons purposes. As
I said before you came in the room, this committee has full over-
sight of U.S. compliance with that declaration, and it is somewhat
strange to have President Yeltsin propose that we should somehow
or other have to sign an agreement in order to get the Soviets to
make the same kind of commitment.

There is a case where certainly an exchange of unilateral decla-
rations is a much more appropriate direction to go in view of the
current reality.

Senator LEVIN. But that gets into some sort of diplomatic nice-
ties. The bottom line, though, is if he has proposed that we enter
into that kind of an agreement, surely discussions about entering
into that agreement cannot be demeaning to Russia. If he has
made a proposal to enter into discussions about an agreement, it
cannot be demeaning to enter into those discussions.

Would you not agree with that?
Dr. BARKER. I did not say it would be demeaning.
Senator LEVIN. No, I did not say that you said it. I am saying

surely it would not be demeaning to enter into the discussions
which have been proposed by Russia. It may or may not be wise,
but it surely is not demeaning.

Dr. BARKER. Is it not demeaning to engage in any reasonable ne-
gotiation.

Senator LEVIN. And the only problem that you have with it is
that we ought to be each doing that unilaterally without entering
into an agreement, but we ought to be doing it?

Dr. BARKER. I think we have entered into a new world, Senator
Levin, one in which an exchange of unilateral commitments is a
more appropriate method to approach problems. I believe we
should try that approach to the maximum extent possible and
ought not to think in terms of automatic reciprocal negotiated
agreements as a way to achieve progress in the whole arena of
arms reduction.

Senator LEVIN. Are we willing to open up our own facilities to
the same kind of inspection which we would like them to unilater-
ally offer us in their facilities?

Dr. BARKER. In which area, Senator?
Senator LEVIN. In the dismantlement area and in the disposal of

the enriched uranium?
Dr. BARKER. They have already made clear that they have no

desire whatsoever for us to access their dismantlement facilities.
They have rejected any assistance from us in the actual dismantle-
ment process itself because they do not want us accessing their dis-
mantlement facilities.

On the other hand, they have sought our help in the area of stor-
age and accountability, and they are granting us access in that
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entire area. So we have a sound basis for understanding the quanti-
ties of fissile material in excess of their defined nuclear weapons
requirements, and we have a sound basis for understanding wheth-
er material is going into that system from retired weapons.

So they have made a clear distinction in their discussions with
US.

Senator LEVIN. My time is up, but Dr. von Hippel do you have
any comment on that? Do you agree with that last comment?

Dr. VON HIPPEL. Well, apparently they have other storage facili-
ties, and how they define what they require-

Senator LEVIN. In terms of accessibility to dismantlement, do you
agree with that characterization?

Dr. VON HIPPEL. Well, if you ask whether we are reciprocating, of
course we are not. We are not giving the Russians access to the
Pantex storage igloos where we store our plutonium, and I do not
think we have any intention of doing so.

Senator LEVIN. But are we willing to give them the same access
to our facilities that we would like at their dismantling facilities?

Dr. VON HIPPEL. Well, I agree with Dr. Barker that I do not
think it is necessary for us to go inside the dismantlement facili-
ties. I would like to be able to have us visit their warhead storage
facilities and be able to see the warheads delivered to the disman-
tlement facilities, and maybe, between campaigns, look inside to
see that they have taken apart all the ones that are committed to
destruction.

Senator LEVIN. Just on that point, and then I am going to end,
have they offered to do that or refused to do that?

Dr. VON HIPPEL. Well, we have discussed it in these unofficial,
non-governmental workshops, and I think we do have a common
understanding of how one could verify these arrangements if one
wanted to.

Senator LEVIN. Thank you. My time is up.
Chairman NUNN. Thank you, Senator Levin. Senator Mack?-
Senator MACK. Thank you, Mr. Chairman.
I want to go back to the verification thing again. If you would,

Dr. von Hippel, try again to explain to me why we should verify
the elimination or destruction of warheads and material when we
could not verify in specific enough numbers to make us feel com-
fortable.

Dr. VON HIPPEL. Well, it is a question of uncertainties. At the
moment, I do not think we know how big the Russian stockpile is
to 10,000 warheads. I do not think we know how much fissile mate-
rial they produced for weapons within a couple of hundred tons at
least.

We could reduce those uncertainties by mutual disclosures-by
exchanging information about production history and by declara-
tions. We had this experience with the chemical weapons where we
were estimating a huge Russian stockpile. They finally declared
how much they had. It was still huge, but it was, I think, about a
quarter as much as we had estimated.

Our intelligence people very quickly accepted that declaration as
being legitimate, and we felt better knowing where it was, how
much they had, and what the breakdown was. It was confidence-
building.
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The question is what is the matter with that. Is this not in our
interest? I think the Russians know much more-

Senator MACK. I do not think I disagree with the concept of veri-
fication. It is just if you cannot verify to a point, I mean, I do not
know how the average person in this country would react to saying
that we have gone through a tremendous verification process but
we are still not quite sure whether we have got that last 500 war-
heads or last 1,000 warheads.

Most people think that just a few of them are dangerous enough.
Dr. VON HIPPEL. That is right. I think already in the 1950s Presi-

dent Eisenhower said that we had gone beyond the point where we
could confidently verify going back to zero nuclear weapons. We
are condemned to an uncertainty.

Senator MACK. Is that something you believe, by the way?
Dr. VON HIPPEL. I think that we will never know for sure. Even if

we decided to go to zero nuclear weapons, we would never know for
sure we had gotten there, yes.

Senator MACK. Dr. Barker, did you want to comment on the
question I posed about verification?

Dr. BARKER. Just one note of caution with respect to Professor
von Hippel's citation of the former Soviet chemical weapons stock-
pile and the need to continue to differentiate between intelligence
estimates and reality and between claims and reality.

I think, to rephrase what Professor von Hippel said, we had an
estimate. The Russians came in and said they had so much. The
intelligence estimate was changed. We still do not really know how
much they have. We have not been there to count it, and we are
never going to be every place in the Soviet Union where chemical
weapons can be to know how accurate that declared stockpile was.

In the case of chemical warfare, you may have tons of agent out-
side of what is declared that has a limited military utility. If you
are talking about the same volume of nuclear weaponry, there may
be a significant military utility associated with it.

Senator MACK. One of the comments that Dr. von Hippel made
earlier basically indicated that we really ought-to act now since we
have a leadership that we believe in in the sense of where they are
going and what they are trying to accomplish, and we ought to act
now so that we do not look back some time in the future and say
we missed a golden opportunity.

What is your reaction to that, Dr. Barker?
Dr. BARKER. My reaction, Senator Mack, is that if there is a sig-

nificant reversal in the attitudes of a Russian government to the
point where something similar to a Cold War revived, we clearly
are not going to be able to trust what they do across the board. I do
not understand how an agreement made now is somehow going to
tie the hands of people whose behavior we expect to be totally rep-
rehensible in the future.

If you believe those bad guys are going to live up to the agree-
ments they have already negotiated, I guess that you are free to do
that, but I always have difficulty with the logic itself.

Senator MACK. Dr. von Hippel, I think you wanted to react.
Dr. VON HIPPEL. I think this is an extraordinary leadership in

the sense that they do not have the reactions that we are used to
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from virtually all past Russian leaderships. What we would accom-
plish is that we would lock their successors into the declarations.

First of all, I think it is much more difficult to break a treaty
than to break a unilateral commitment. But even if they broke a
treaty, this leadership would have provided us information that
would give us a better understanding of what they have produced
in the past and what they have now than we could get in any other
way.

Senator MACK. And how would we go about verifying that infor-
mation?

Dr. VON HIPPEL. Well, what I was saying was that, first of all, I
think we have a basis for having, as you said, some confidence in
what they say. But then, by exchanging production records-which
might not be possible in the future after production records are de-
stroyed and physical evidence is destroyed-we ,would be able to
find out whether we were confident in that information or not.

Dr. BARKER. I would only point out we are getting beyond the
Biden condition, because I think what we are confusing is a scheme
that Professor von Hippel has devoted a decade of his life to with
the exact language of the Biden condition.

I cannot read Biden to require that we have to exchange produc-
tion records for the last 40 years between the two sides. There is a
cadre of people who I am sure are eager and ready to sit down and
negotiate excruciatingly detailed verification measures to imple-
ment the scheme that Professor von Hippel has discussed, and an-
other group of people who are eager to spend hours and years nego-
tiating the agreement.

If this country decides to spend its money that way or to spend
hours that way, so be it. My point is that part of it is unnecessary
and part of it I think is doomed to failure before it starts, and why
one would want to hang this as a condition on advise and consent
to START is beyond me.

As someone who is no longer in government, I can say that.
Chairman NUNN. Okay. We thank both of you for being here.
Our next panel I have already introduced: Mr. Robert Gallucci,

Assistant Secretary of State for Political-Military Affairs; Mr. Rich-
ard Claytor, Assistant Secretary of Energy for Defense Programs;
Mr. Douglas Graham, Deputy Assistant Secretary of Defense for
Strategic Defense, Space, and Verification Policy.

If Mr. Gallucci can be allowed to sit down, we will start with you.
I would urge you, if you could, to summarize your statements, it
would be very helpful. Because of a longstanding commitment, I
must leave at 4:00. We will not have to conclude then, but I would
like to hear as much as I can before I depart.

STATEMENT OF HON. ROBERT L. GALLUCCI, ASSISTANT
SECRETARY OF STATE FOR POLITICO-MILITARY AFFAIRS

Mr. GALLUCCI. Mr. Chairman, thank you. It is a pleasure to
appear before this committee today to address the issue of the dis-
position of nuclear weapons in the former Soviet Union.

Indeed, Mr. Chairman, with your permission I will submit my
full statement for the record and simply highlight key points in the
administration's approach to the issue.
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That approach began with President Bush's September 27 nucle-
ar initiative.

Chairman NUNN. Would you pull that mike up as close as you
can, Mr. Gallucci?

Mr. GALLUCCI. I certainly will.
That initiative began with President Bush's September 27 nucle-

ar initiative in which he proposed discussions on the safety and se-
curity of nuclear weapons as well as their storage, transportation,
and destruction.

The President's September initiative was followed by the estab-
lishment of an experts group that first met in Washington last No-
vember. That same month, the Congress passed and the President
signed the Nunn-Lugar legislation, which gives the President the
discretionary authority to transfer up to $400 million in Depart-
ment of Defense funds to transport, store, and destroy nuclear,
chemical and other weapons, and to establish verifiable safeguards
against their proliferation.

Our efforts began to pay off at the ,June summit, when four
agreements related to the safe, secure dismantlement of nuclear
weapons were signed by Russia and the United States. These in-
cluded an umbrella agreement providing an international legal
framework for the transfer of Nunn-Lugar funds, and three other
agreements under which the United States will provide armored
blankets for the safe, secure transport and storage of nuclear weap-
ons, nuclear weapon accident response equipment and clothing and
training in its use, and transportation and sto.age containers for
fissile material from dismantled warheads.

More work remains to be done. We are moving closer to an
agreement so we can help modify Russian rail cars used in the
transport of nuclear weapons to enhance their safety and security.
We are also working with the Russians to identify requirements for
a facility for the storage of fissile material removed from nuclear
weapons.

The latter effort, however, is related to conclusions yet to be
drawn on the ultimate disposition of highly-enriched uranium and
plutonium removed from dismantled weapons. We and the Rus-
sians agree that the best use for the highly-enriched uranium
would be to dilute it to lower its enrichment level and sell it as nu-
clear power reactor fuel.

This could earn hard currency for Russia and eliminate the mili-
tary potential for this material. The U.S. Government has not yet
completed its review of the various possible arrangements for the
U.S. participation in the conversion of Russian uranium, but both
we and the Russian government agree that, whatever arrange-
ments are finally made, we need to decide upon standards and cri-
teria for physical protection' of the material and nonproliferation
measures.

The disposition of plutonium presents a more difficult challenge
because there is no ready market for it as a power reactor fuel or
for other peaceful uses. For this reason, plutonium will likely re-
quire secure, long-term storage.

Finally, we are continuing our discussions with the Russians on
establishing an effective nuclear material control and accounting
system and a system for the physical protection of nuclear materi-
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al. This is important because the former Soviet Union lacked a
modern control and accounting system for bulk nuclear material.

I want to also note the one area in which I have been particular-
ly deeply involved, namely the science centers in Russia and the
Ukraine. Just as important as the potential loss of control over
warheads or fissile material is the potential proliferation of exper-
tise in their production.

To reduce this so-called brain drain threat, the International Sci-
ence and Technology Center in Moscow and the Science and Tech-
nology Center in Kiev are being established to provide professional-
ly-rewarding, non-weapons-related projects on which the ex-Soviet
weapons scientists and engineers can collaborate with scientists
and engineers in the West.

Let me now turn specifically to strategic weapons. Our involve-
ment in the disposition of nuclear weapons in the former Soviet
Union will also follow from the START Treaty and the Joint Un-
derstanding on Further Reductions in Strategic Offensive Arms
reached at the June summit.

These agreements will result in large numbers of strategic war-
heads entering the same storage and dismantlement stream as the
tactical nuclear warheads removed from service under the earlier
Bush, Gorbachev and Yeltsin nuclear initiatives. As the Committee
is well aware, neither START nor the June 17 Joint Understanding
require the elimination of strategic nuclear warheads. Others on
this panel will be prepared to address the rationale for this.

I would simply make the point that our involvement with strate-
gic systems and their warheads in the former Soviet Union will
probably go well beyond the strict provisions of those two agree-
ments, further increasing their transparency.

Let me address briefly one condition included in the resolution of
ratification reported out by the Senate Foreign Relations Commit-
tee. This condition would require, in connection with any further
agreement reducing strategic offensive arms, that the administra-
tion seek an arrangement to monitor (1) the numbers of nuclear
stockpile weapons on territories of the parties of the treaty, and (2)
the location and inventory of facilities on the territory of the par-
ties to the treaty capable of producing or processing significant
quantities of fissile materials.

The administration completely agrees with the premise of the
SFRC condition-that is, that "the prospect of a loss of control of
nuclear weapons or fissile material in the former Soviet Union
could pose a serious threat to the United States and to internation-
al peace and security."

As I have just indicated, however, the administration is pursuing
a number of measures that should help to reduce the risk of such
loss of control. Our analysis of the SFRC condition is not yet com-
plete. However, based on our preliminary review, the administra-
tion is concerned with the implications of this condition for several
reasons.

First, we do not want to delay agreement on the codification,
ratification and implementation of the Joint Understanding agreed
to at the June Washington summit. Any interpretation of the For-
eign Relations Committee condition that links Treaty implementa-
tion to an agreement on the monitoring of fissile material produc-
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unraveling of the Understanding. It would be opposed by the ad-
ministration.

Second, the administration is concerned that the Senate Foreign
Relations Committee condition would require the U.S. to propose
reciprocal inspections. While we are still studying the implications
of this language for our statutory obligation to protect nuclear
weapons design information, we obviously would not want to pro-
pose a monitoring scheme that we ourselves could not accept.

Alternatively, we would not want to propose verification meas-
ures that met U.S. or Russian requirements for protection of nucle-
ar weapons design information but which did not ensure that all
weapons or production facilities were declared.

In short, the condition concerns the administration because it
might require us and the Russians to take steps that appear at this
point to be at least very difficult, probably unnecessary, and poten-
tially damaging to the rapid implementation of one of the most im-
portant arms control agreements in history.

Mr. Chairman, members of the committee, let me conclude by
stating that the administration's efforts to address the safe, secure
transport, storage, and dismantlement of nuclear weapons in the
former Soviet Union and prevent their proliferation have been
both far-reaching and intensive. Our discussions with Russia and
the other newly-independent Republics and their actions to date
have demonstrated that they fully share our concerns and goals in
these regards.

Our task, as we see it, has been to give them the tools, where
necessary, to help ensure their control over nuclear weapons and
fissile material. While more remains to be done, I believe the ad-
ministration's efforts are addressing the basic concern reflected in
the Foreign Relations Committee condition.

That concludes my statement. I would be happy to address any
questions members of the committee might have.

[The prepared statement of Mr. Gallucci follows:]

PREPARED STATEMENT BY ROBERT L. GALLUCCI ASSISTANT SECRETARY OF STATE FOR

POLITICO-MILITARY AFFAIRS

Mr. Chairman, it is a pleasure to appear before this committee today to address
the issue of the disposition of nuclear weapons in the former Soviet Union. I know
this committee, as part of its consideration of the START Treaty, is specifically in-
terested in those weapons that are being removed from strategic systems in accord-
ance with that agreement. We have a panel of witnesses who are prepared to ad-
dress a number of different aspects of this issue. I would like to use my time to give
you an overview of the administration's efforts to ensure the responsible control and
disposition of nuclear weapons belonging to the former Soviet Union and to estab-
lish safeguards against their proliferation.

As you are well aware, the attempted coup of last August, and the ultimate
breakup of the Soviet Union, posed new challenges and opportunities in the area of
national security. President Bush responded to these challenges and opportunities
beginning with his September 27, 1991 nuclear initiative. As part of that initiative,
the President proposed discussions to explore cooperation on the safety and security
of nuclear weapons and on their safe and environmentally responsible storage,
transportation and destruction.

Our objective has been to enhance the security of nuclear weapons in the former
Soviet Union, especially those nuclear weapons slated for elimination under unilat-
eral commitments made by Presidents Gorbachev and Yeltsin. Tactical nuclear
weapons, in particular, because of their small size and transportability, pose the
greatest risk of loss of control or seizure by third parties. We wanted to take steps



192

to ensure these weapons were quickly disabled and consolidated at sites where they
could be securely controlled. In addition, we wanted to put into motion a process for
quickly dismantling these weapons.

SSD DIALOGUE

President Bush's September initiative was followed by the establishment of an ex-
perts group to discuss the safety, security and dismantlement (SSD) of nuclear weap-
ons. This group first met in Washington last November. That same month, the Con-
gress passed, and the President signed, the Dire Emergency Supplemental Appro-
priations Act-the Nunn-Lugar legislation-which gives the President the discre-
tionary authority to transfer up to $400 million in Department of Defense funds to
destroy nuclear, chemical and other weapons; transport, store and safeguard these
weapons in connection with their destruction; and establish verifiable safeguards
against their proliferation.

After some initial fits and starts caused by the breakup of the Soviet Union and
the growing pains of Russia and the other newly independent republics as they at-
tempted to put their own governmental structures into place, our SSD efforts began
to pay off at the June summit when four agreements related to the safe, secure dis-
mantlement of nuclear weapons were signed by Russia and the United States.

The first, an umbrella agreement, provides an international legal framework for
the transfer of the $400 million as authorized by the Nunn-Lugar legislation. Under
three other agreements, the United States will, over the course of the next several
years, provide Russia with approximately 500 armored blankets for the safe, secure
transport and storage of nuclear weapons and fissile material; over 1,000 pieces of
nuclear weapon accident response equipment and clothing, and training in its use;
and 10,000 transportation and storage containers for fissile material from disman-
tled warheads. Initial deliveries of armored blankets have already taken place in
Moscow.

More work remains to be done. We are moving closer to an agreement on a pro-
gram of assistance to modify Russian railcars used in the transport of nuclear weap-
ons to enhance their thermal insulation as well as their fire and intruder detection
features. We are also working with the Russians to identify requirements for a facil-
ity for the storage of fissile material removed from nuclear weapons. Any U.S. as-
sistance in the construction of such a facility will require Russian agreement to a
high degree of transparency in its operation. The administration is currently consid-
ering a range of measures in this regard.

An agreement with the Russians on the design and construction of a storage facil-
ity will also depend, in part, on the conclusions reached in our continuing discus-
sions on the ultimate disposition of highly enriched uranium and plutonium re-
moved from dismantled weapons. We and the Russians agree that the most desira-
ble use for the highly enriched uranium would be to dilute it to lower its enrich-
ment level, and sell it as nuclear power reactor fuel. This could earn hard currency
for Russia and eliminate the military potential of this material. The U.S. Govern-
ment has not yet completed its review of the various possible arrangements for U.S.
participation in the conversion of Russian uranium, but both we and the Russian
gove--nment agree that, whatever arrangements are finally decided upon, we need to
decide upon standards and criteria for physical protection of the material and non-
proliferation measures.

Plutonium presents a more difficult challenge than uranium because there is no
ready market for it as a power reactor fuel or for other peaceful purposes. For this
reason, plutonium will likely require secure, long-term storage.

Finally, as part of our SSD dialogue, we are continuing our discussions with the
Russians on establishing an effective nuclear material control and accounting
system (MC&A) and a system for the physical protection of nuclear material. The
former Soviet Union lacked a modern MC&A system for bulk nuclear material. On
the other hand, their controls on manufactured items, for example reactor fuel as-
semblies, appears adequate and, by all accounts, they have an effective system for
controlling nuclear weapon inventories.

We have also established a dialogue with Ukraine, Belarus, and, most recently,
Kazakhstan aimed at providing Nunn-Lugar assistance. All tactical nuclear weap-
ons have been removed from these republics and, ultimately, all strategic weapons
will be removed as well. However, where appropriate, we have discussed the provi-
sion of possible accident response equipment and assistance in the monitoring of the
withdrawal of nuclear weapons from these republics. It is likely that we will also be
providing assistance to one or more of these republics in the dismantling of strategic
weapon systems currently located on their territory. Where appropriate, for exam-
ple Ukraine, we are also discussing MC&A systems for controlling nuclear materials
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associated with civilian power programs. We have also addressed export controls
with these and other republics, as well as Russia, and are considering additional as-
sistance in this area under Nunn-Lugar.

"BRAIN DRAIN"

Finally, I want to note the one area in which I have been deeply involved-
namely, the Science Centers in Russia and the Ukraine. Equal in our mind to the
potential losa of control over warheads or fissile material is the potential prolifera-
tion of knowledge in their use. The administration considered it important to ad-
dress the non-proliferation threat represented by the possible emigration of unem-
ployed or under-employed weapon scientists to countries that seek an indigenous ca-
pability for delivering weapons of mass destruction.

To reduce this so-called "brain drain" threat, the International Science and Tech-
nology Center in Moscow and the Science and Technology Center in Kiev are being
established to provide professionally-rewarding non-weapons related projects on
which the ex-Soviet weapons scientists and engineers can collaborate with scientists
and engineers in the West. In Russia, we expect the majority of the projects will
employ weapons designers and engineers from their nuclear laboratories. In
Ukitr7m, we expect that most projects will employ the ballistic missile scientists and
engineers at their missile production facilities.

START AND THE JOINT UNDERSTANDING

Our involvement in the disposition of nuclear weapons in the former Soviet Union
will also follow from the START Treaty and the Joint Understanding on further
reductions in strategic offensive arms reached at the June Summit. These agree-
ments will result in large numbers of strategic warheads entering the same storage
and dismantlement stream as the tactical nuclear warheads removed from service
under the earlier Bush, Gorbachev and Yeltsin nuclear initiatives.

As the committee is aware, neither START nor the June 17 Joint Understanding
require the elimination of strategic nuclear warheads. However, our involvement
with strategic systems and their warheads in the former Soviet Union will probably
go well beyond the strict provisions of those two agreements, further increasing
their transparency. For example:

- We expect to have a significant role in the ultimate disposition of strategic sys-
tems and warheads in the former Soviet Union as a result of the resolution of de-
struction obligations between Russia, Ukraine, Belarus and Kazakhstan necessary
to implement START.

- We will also be pursuing the early deactivation and disarming of those systems
the sides have agreed to eliminate under START and the Joint Understanding.

- Finally, we will be involved in providing assistance to help ease the financial
and technical burden of storage and dismantlement. Of particular note, the Summit
Joint Understanding states that reductions will be carried out by the year 2000 (vice
2003) if the United States can contribute to the financing of the destruction or elimi-
nation of strategic offensive arms in Russia. We intend to begin these discussions in
the near future.

Much of our assistance program under the Nunn-Lugar legislation will also be di-
rectly relevant to the process of eliminating strategic arms.

THE SFRC CONDITIONS ON START RATIFICATION

Let me address briefly one condition included in the resolution of ratification re-
ported out by the Senate Foreign Relations Committee. This condition would re-
quire, in connection with any further agreement reducing strategic offensive arms,
that the administration seek an arrangement to monitor:

- the numbers of nuclear stockpile weapons on the territories of the parties to
the treaty; and

- the location and inventory of facilities on the territory of the parties to the
treaty capable of producing or processing significant quantities of fissile materials.

The administration completely agrees with the premise of the SFRC condition,
i.e., that "the prospect of a loss of control of nuclear weapons or fissile material in
the former Soviet Union could pose a serious threat to the United States and to
international peace and security." As I have just detailed, the administration is pur-
suing a number of measures in the SSD context that should help to reduce the risk
of such a loss of control.

Our analysis of the SFRC condition is not yet complete. However, based on our
preliminary review, the administration is concerned with the implications of this
condition or several reasons. First, the administration is concerned that we not
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delay agreement on the codification, ratification and implementation of the Joint
Understanding on further reductions in strategic offensive arms, including the
elimination of MIRVed ICBMs, agreed to at the June Washington Summit.

This Understanding represents an extremely important achievement of imme~lse
benefit to the United States. All substantive areas associated with the Joint Under-
standing have been resolved; the only remaining task is to turn the agreement be-
tween President Bush and President Yeltsin into appropriate treaty language.

Any interpretation of the Foreign Relations Committee condition that would re-
quire adding new provisions not agreed to at the Summit that would require reopen-
ing the scope of the treaty, or that links its implementation to an agreement on the
monitoring of fissile material production or weapons stockpiles risks at least a delay
and, possibly, the unraveling of this accomplishment and would be opposed by the
administration.

Second, the administration is concerned that the Senate Foreign Relations Com-
mittee condition would require the United States to propose "reciprocal inspections
. I . to monitor the number of nuclear stockpile weapons and the location and in-
ventory of facilities . . . capable of producing or processing significant quantities of
fissile materials." We are still evaluating whether or not such monitoring can be
implemented in a manner consistent with U.S. security interests and our statutory
requirements under the Atomic Energy Act of 1954 for the protection of nuclear
weapons design information. Naturally, the administration would be unwilling to
propose a monitoring scheme that we were unprepared to accept because it would
be inimical to U.S. security interests. Our review of this aspect of the Sertate For-
eign Relations Committee condition is continuing.

Finally, we are concerned that any verification measures that would be consistent
with U.S.-or Russian-requirements for protection of nuclear weapons design in-
formation would be woefully inadequate to ensure that all weapons or facilities
were declared. Acceptable verification measures probably could be devised to allow
us to monitor declared weapons and facilities. However, additional measures would
be needed for verification of undeclared weapons and facilities. Such measures
would be exceedingly intrusive, expensive, and complex. Based on the level of intru-
siveness alone, such measures would most likely be unacceptable to both the United
States and Russia. Moreover, they would not be sufficient to ensure that all nuclear
weapons, fissile material and nuclear facilities located on the territory of the Rus-
sian federation were declared and accounted for.

I would add two additional political points. First, I would be loathe to see any at-
tempt to negotiate a verification or monitoring regime slow the pace of weapons dis-
mantlement in Russia. I believe this would be the outcome of such a process.
Second, it should be borne in mind that there is already a degree of self-policing
that is taking place within the Commonwealth of Independent States (CIS). In last
December's Minsk Agreement, Ukraine, Belarus and Russia agree that the process
of destruction of nuclear weapons located on the territory of Ukraine and Belarus
would take place with the participation of those states. This was followed by a more
detailed agreement between Russian and Ukraine. These agreements, by all ac-
counts, appear to now be working smoothly. The perceived benefits of any U.S.
intervention into this intra-CIS process would have to be carefully weighed against
our larger foreign policy objectives and our relations with these states.

Mr. Chairman, let me conclude by stating that the administration's efforts to ad-
dress the safe, secure transport, storage and dismantlement of nuclear weapons in
the former Soviet Union and to prevent their proliferation have been both far-
reaching and intensive. Our discussions with Russia and the other newly independ-
ent Republics, and their actions to date, have demonstrated that they fully share
our concerns and goals in these regards. Our task, as we see it, has been to give
them the tools, where necessary, to help ensure their control over nuclear weapons
and fissile material. While more remains to be done, I believe the administration's
efforts are effectively addressing the basic concern reflected in the Foreign Rela-
tions Committee condition.

Mr. Chairman, that concludes my statement. I would be happy to address any
questions members of the committee might have.

Senator WALLOP [presiding]. Thank you, Mr. Gallucci. Mr. Clay-
tor.
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STATEMENT OF HON. RICHARD CLAYTOR, ASSISTANT
SECRETARY OF ENERGY FOR DEFENSE PROGRAMS

Mr. CLAYTOR. Mr. Chairman and members of the committee, I
am pleased to appear before you today to respond to your request
for the Department of Energy's plans for the nuclear weapons
being withdrawn from the stockpile and for associated nuclear ma-
terials.

I respectfully request my written statement, previously submit-
ted to the Committee, be included in the record.

Senator WALLOP. It will, and we appreciate your summary.
Mr. CLAYTOR. I will respond to each of the issues in your letter of

invitation.
First, plans for warheads withdrawn from operational invento-

ries. The Department of Energy will dismantle all retired weapons
turned over to it by the Department of Defense. This will consist of
disassembling each weapon, removing and storing the uranium and
plutonium portions of the weapon, and disposing of the remaining
portions of the weapon in accordance with State and Federal regu-
lations.

The weapons retired by DOD are shipped to DOE's Pantex plant
near Amarillo, Texas, where they are dismantled. These shipments
will be metered by DOD so as to allow DOE to dismantle weapons
at a maximum rate of approximately 2,000 per year. This rate was
selected to provide assurance that we can carry out this dismantle-
ment in an orderly, safe, and environmentally-sound manner.

This rate will also allow us to complete the dismantlement of an-
ticipated planned retirements by the end of this decade. We are
currently approaching this rate and expect to dismantle approxi-
mately 1,800 weapons in fiscal year 1992, and reach the 2,000 rate
in fiscal year 1993.

Second, categorization of strategic warheads. Your invitation
letter requested I give the Committee some indication of which cur-
rent U.S. strategic nuclear warheads will be retained in storage,
which will be modified or remanufactured for redeployment, and
which will be disassembled.

Although it is clear the nuclear weapons stockpile will continue
to be reduced significantly over the next several years, the precise
number of each type of weapon being retained and being scheduled
for dismantlement is reflected in the Nuclear Weapons Stockpile
Plan (NWSP) approved by the President. The development of this
plan is the responsibility of the Joint DOE/DOD Nuclear Weapons
Council, of which I am a member. The President has directed that
the plan be modified to reflect the June 17 U.S.-Russian Joint Un-
derstanding. That process is now under way.

Several additional points can be added in response to your re-
quest. There are no current plans to build any new weapons or re-
manufacture existing weapons. A certain limited number of modifi-
cations have been previously scheduled for weapons being retained
in the stockpile. Beyond this, we are actively exploring modifica-
tions to enhance safety of weapons being retained in the stockpile.

It should be noted that most of the weapons in the planned
smaller stockpile do not have all of the desired safety features. In
the future, we may also need to make modifications to correct con-
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ditions which could develop as the stockpile ages or which might be
identified from our ongoing stockpile evaluation program.

Such potential modifications emphasize the vital importance of
continuing a limited nuclear testing program set forth in the ad-
ministration's recently issued testing policy to assure such modifi-
cations enable weapons affected to meet their performance specifi-
cations.

Third, disposition of fissile materials.
Senator WALLOP. Mr. Claytor, before you leave that, you have a

paragraph which you did not include, and I just want to have a
quick clarification. That is with respect to weapons safety enhance-
ment. "Studies are under way by both DOD and DOE examining
the desirability of making such enhancements. It should be noted
that most of the weapons in the planned smaller stockpile do not
have all the desired safety features."

Would you comment on how many tests are needed to assure us
of that? Safety, it would seem to me, would be paramount to most
Americans.

Mr. CLAYTOR. Safety certainly is paramount, Senator Wallop.
Precisely how many is not-I cannot be too precise on that, but
there will be as many as approximately five systems left in the
stockpile, the smallest stockpile we envision, which do not have all
of those modern safety features of Fire-Resistant Pits (FRPs), In-
sensitive High Explosives (IHEs), and Enhanced Nuclear Detona-
tion Safety (ENDS).

And it typically will take as many as five tests per system. It
could be more than that, depending on the outcome of tests. There-
fore, if you say five systems and five tests per system, it could be as
many as 25 tests. The constraints that are being suggested in the
Hatfield amendment really puts, I think, the addition of safety fea-
tures to these weapons in a box, in that I think 15 tests are allowed
in a relatively short period of time.

Senator WALLOP. It would put some safety modernizations
beyond reach, would it not?

Mr. CLAYTOR. Yes, sir, I think so. Beyond that, there are other
safety problems which could arise in the stockpile which are not
simply adding these new safety features. We have indeed found
problems in the past. Big surprises have occurred, and we have had
to modify weapons and test them for safety reasons.

We had one weapon about 4 or 5 years ago in which that oc-
curred. So it is not simply adding these modern safety features that
is important. It is important that we have the ability to test be-
cause of some unpredictable requirement that could affect safety.

I would like to add one other point. There are significant long
term safety improvements under development. Under this arrange-
ment closing out testing in 1996, we could not effect the very signif-
icant safety improvements that could make these weapons have the
kind of enhanced safety I think we would all like to see.

So it is a very serious problem.
Senator WALLOP. Thank you. Forgive the interruption, but I have

got to tell you I believe that most Americans would opt for safety
in the remaining nuclear stockpile if they knew that that was their
choice. I appreciate it.

Mr. CLAYTOR. Yes, sir.
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Third, with the disposition of fissile materials, as I indicated ear-
lier, the plutonium and highly enriched uranium (HEU) portions of
the dismantled weapons are being stored. The plutonium portion or
pit is being placed in specially designed steel shipping containers
and stored safely and securely in earth-covered bunkers at our
Pantex plant.

This is considered to be an interim arrangement until we have
completed the Programmatic Environmental Impact Statement
(PEIS) for the nuclear weapons complex reconfiguration and the
Secretary of Energy makes a subsequent Record of Decision, now
scheduled for late 1993. A limited number of the plutonium pits
have potential application in a pit-reuse concept and potential
safety enhancements to weapons being planned for retention in the
stockpile. This is being considered in the safety enhancement stud-
ies previously mentioned.

Pit reuse will, of course, require nuclear testing. Studies are also
being initiated both within and outside DOE to examine the op-
tions for the long-term disposition of plutonium removed from U.S.
weapons.

The highly enriched uranium or HEU portion of the weapon is
being returned to DOE's Y-12 plant in Oak Ridge, Tennessee,
where traditionally this product has been assembled, disassembled,
and stored in a safe, secure manner. In addition, naval nuclear re-
actors continue to use HEU and the quantity available from
weapon returns is sufficient to service the Navy for many years,
thus enabling DOE to suspend operations of the Portsmouth highly
enriched uranium production plant.

Although no specific plans have been made for other use of this
material, it is known that it can be blended with natural uranium
to produce a valuable commercial fuel for nuclear power plants.
This is being studied by DOE. In its report on the National Defense
Authorization Act of fiscal year 1993, the House Armed Services
Committee has requested that DOE perform a cost-benefit analysis
of such blending and submit a report to the Defense committees by
December 15, 1992.

Fourth, monitoring and verification regime of U.S. weapons and
fissile materials. As the President has recently announced, we will
no longer produce highly enriched uranium or plutonium for weap-
ons purposes. No enriched uranium has been produced for weapons
purposes since 1964, and no virgin plutonium has been produced
since 1988. Thus, there is no fissile material production going on in
the United States.

With respect to reprocessing facilities, the Secretary of Energy
announced earlier this year that DOE's reprocessing facilities at
the Idaho National Engineering Laboratory and the Savannah
River site will be phased out. These facilities are no longer needed
to extract enriched uranium from spent reactor fuel.

The Idaho facility will be shut down within the next year, while
the Savannah River facility plans to reprocess spent reactor fuel
for the next 4 to 5 years, but this is for purposes of waste manage-
ment of the spent reactor cores.

With respect to on-site inspections of U.S. nuclear production fa-
cilities, we are still evaluating whether or not such monitoring can
be implemented in a fashion consistent with U.S. security interests
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and our statutory requirements under the Atomic Energy Act for
the protection of nuclear weapons design information.

In response to section 3151 of the National Defense Authoriza-
tion Act of 1991, the Department of Energy provided to the Con-
gress in July 1991 a classified report entitled "Verification of Nu-
clear Warheads Dismantlement and Special Nuclear Material Con-
trols." This report describes some of the complexities and difficul-
ties of monitoring and verification regimes and the difficulties in
protecting nuclear weapons design information.

Mr. Chairman, that concludes my statement and I would be
pleased to answer any questions you or other Members may have.

[The prepared statement of Mr. Claytor follows:]
PREPARED STATEMENT BY RICHARD CLAYTOR, ASSISTANT SECRETARY OF ENERGY FOR

DEFENSE PROGRAMS, U.S. DEPARTMENT OF ENERGY

Mr. Chairman, members of the committee, I am Richard Claytor, the Assistant
Secretary of Energy for Defense Programs, and the responsible official to the Secre-
tary of Energy for the United States Nuclear Weapons Program, including the dis-
mantlement of nuclear weapons retired by the Department of Defense. I am also
responsible for the safe and secure storage of nuclear materials removed from these
weapons. I am pleased to appear before this committee to respond to your request
for the Department of Energy's (DOE's) plans for the nuclear weapons being with-
drawn from the stockpile and for associated nuclear materials.

COMMITTEE REQUEST

Your letter of invitation specifically requested:
1. DOE's plans and requirements for the thousands of U.S. nuclear warheads

which will, over the next several years, be withdrawn from operationally deployed
inventories pursuant to the START I Treaty and the June 17, 1992 U.S./Russian
joint understanding on further reductions in strategic offensive arms.

2. Which current U.S. strategic warheads will be retained in storage, which will
be modified or remanufactured for redeployment, and which will be disassembled.

3. With respect to those weapons which will be disassembled, a description of DOE
plans with regard to the ultimate disposition of the fissile material.

4. DOE's views as to the verifiability of an international monitoring and verifica-
tion regime for U.S. and CIS nuclear weapons fissile material production and re-
processing facilities, and our views as to the degree of intrusiveness that would be
entailed if on-site inspections of U.S. nuclear production facilities were required.

I will respond to each of these to the extent that DOE's responsibilities are in-
volved.

PLANS FOR WARHEADS WITHDRAWN FROM OPERATIONAL INVENTORIES

The Department of Energy will dismantle all retired weapons turned over to it by
the Department of Defense (DOD). This will consist of disassembling each weapon,
removing and storing the uranium and plutonium portions of the weapon, and dis-
posing of the remaining portions of the weapon in accordance with State and Feder-
al regulations. The weapons retired by DOD are shipped to DOE's Pantex plant
near Amarillo, Texas, where they are dismantled. These shipments will be metered
by DOD so as to allow DOE to dismantle weapons at a maximum rate of approxi-
mately 2000 per year. This rate was selected to provide assurance that we can carry
out this dismantlement in an orderly, safe and environmentally sound manner. This
rate will also allow us to complete the dismantlement of anticipated planned retire-
ments by the end of this decade. We are currently approaching this rate and expect
to dismantle approximately 1800 weapons in fiscal year 1992 and reach the 2000
rate in fiscal year 1993.

CATEGORIZATION OF STRATEGIC WARHEADS

Your invitation letter requested that I give the committee some indication of
which current U.S. strategic nuclear warheads will be retained in storage, which
will be modified or remanufactured for redeployment, and which will be disassem-
bled. Although it is clear that the nuclear weapons stockpile will continue to be re-
duced significantly over the next several years, the precise number of each type of
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weapon being retained and being scheduled for dismantlement is reflected in the
Nuclear Weapons Stockpile Plan approved by the President. The development of
this plan is the responsibility of the joint DOD/DOE Nuclear Weapons Council, of
which I am a member. The President has directed that the plan be modified to re-
flect the June 17, 1992 U.S./Russian joint understanding; that process is now under-
way. Several additional points can be added in response to your request:

* There are no current plans to build any new weapons or remanufacture exist-
ing weapons.

* A certain limited number of modifications has been previously scheduled for
weapons being retained in the stockpile. Beyond this, I must add that we are active-
ly exploring modifications to enhance safety of weapons being retained in the stock-
pile. In the future, we may need to make modification or to correct conditions which
could develop as the stockpile ages or which might be identified from our ongoing
stockpile evaluation program. Such potential modifications emphasize the vital im-
portance of continuing the limited nuclear testing program set forth in the adminis-
tration's recently issued testing policy, to assure such modifications enable weapons
affected to meet their performance specifications.

* With respect to weapon safety enhancements, studies are underway by both
DOD and DOE examining the desirability of making such enhancements. It should
be noted that most of the weapons in the planned smaller stockpile do not have all
of the desired safety features.

* Di' mantlement will proceed, as I have indicated, at a rate of about 2000 per
year. DOD will temporarily store weapons planned for dismantlement to accommo-
date this dismantlement rate.

DISPOSITION OF FISSILE MATERIALS

As I indicated earlier, the plutonium and highly enriched uranium (HEU) por-
tions of the dismantled weapons are being stored.

The plutonium portion, or pit, is being placed in specially designed steel shipping
containers and stored safely and securely in earth-covered bunkers at our Pantex
plant. This is considered to be an interim arrangement until we have completed the
Programmatic Environmental Impact Statement for the nuclear weapons complex
reconfiguration and the Secretary of Energy makes a subsequent Record of Decision,
now scheduled for late 1993. A limited number of the plutonium pits have potential
application in a pit reuse concept in potential safety enhancements to weapons
being planned for retention in the stockpile; this is being considered in the safety
enhancement studies previously mentioned. Studies are also being initiated both
within and outside DOE to examine the options for the long-term disposition of plu-
tonium removed from U.S. weapons.

The HEU portion of the weapon is being returned to DOE's Y-12 plant in Oak
Ridge, Tennessee, where traditionally this product has been assembled, disassem-
bled and stored in a safe, secure manner. Although no specific plans have been
made for other use of this material, it is known that it can be blended with natural
uranium to produce a valuable commercial fuel for nuclear power plants. This is
being studied by DOE. In its report on the National Defense Authorization Act of
Fiscal Year 1993, the House Armed Services Committee has requested that DOE
perform a cost/benefi, analysis of such blending and submit a report to the defense
committees by December 15, 1992.

MONITORING AND VERIFICATION REGIME OF U.S. WEAPONS AND FISSILE MATERIALS

I will address this subject with respect to U.S. nuclear weapons and fissile materi-
als.

I will first speak to fissile material production and reprocessing facilities which
the committee's request asked that we address.

As the President has recently announced, we will no longer produce highly en-
riched uranium or plutonium for weapons purposes. No enriched uranium has been
produced for weapons purposes since 1964 and no virgin plutonium has been pro-
duced since 1988. Thus there is no fissile material production going on in the United
States.

With respect to reprocessing facilities, the Secretary of Energy announced earlier
this year that DOE's reprocessing facilities at the Idaho National Engineering Labo-
ratory and the Savannah River site will be phased out. These facilities are no longer
needed to extract enriched uranium from spent reactor fuel. The Idaho facility will
be shutdown within the next year while the Savannah River facility plans to reproc-
ess spent reactor fuel for the next 4 to 5 years for waste management reasons.



200

With respect to on-site inspections of U.S. nuclear production facilities, we are
still evaluating whether or not such monitoring can be implemented in a fashion
consistent with U.S. security interests and our statutory requirements under the
Atomic Energy Act of 1954 for the protection of nuclear weapons design informa-
tion. In response to section 3151 of the National Defense Authorization Act of 1991,
the Department of Enargy provided to the Congress in July 1991 a classified report
entitled "Verification oF Nuclear Warheads Dismantlement and Special Nuclear
Material Controls." This report describes some of the complexities and difficulties of
monitoring and verification regimes and the difficulties in protecting nuclear weap-ons design information.

Mr. Chairman, that concludes my statement. I would be pleased to address any
questions members of the committee might have.

Chairman NUNN [presiding]. Thank you, Mr. Claytor.
If Mr. Graham would let me ask one question-because I may

have to leave before you get through testifying; I hope I do not, but
I have to leave at 4:00. Mr. Gallucci, I noted in my opening state-
ment that the June 17 summit agreement provides for an accelera-
tion of the START II deadlines from 2003 to 2000, if the United
States "can contribute to the financing of the destruction or elimi-
nation of strategic offensive arms in Russia."

Secretary Cheney tesUfied before our committee last week and
said he believed it was very much in our interest to try to achieve
this earlier date and to give some assistance in that respect. He did
not mention amounts or how and so forth. Mr. Gallucci, do you
agree with SecretLy Chene that it is in our interest to try to
achieve this earlier date for START implementation-2003 to 2000?

Mr. GALLUCCI. Mr. Chairman, yes, I do, and it is my understand-
ing that we plan on beginning discussions aimed at that objective
just as soon as we can.

Chairman NUNN. Discussions with the Russians?
Mr. GALLUCCI. Yes, indeed.
Chairman NUNN. I was going to ask you the time table and the

procedure for deciding the level of U.S. assistance that will be re-
quired. Is that what will come out of these discussions?

Mr. GALLUCCI. Senator, I do not know the answer to that. Maybe
someone else at this table does.

Mr. GRAHAM. Mr. Chairman, I confess I am not exactly certain
on the timing of that. I know that the issue is currently being ad-
dressed within the administration, and it is our hope to have some
specific proposals in that regard in the relatively near future.

Chairman NUNN. Is Russia asking us to help them destroy only
those systems whose elimination is required by START, such as
silos and mobile ICBM missiles, or do they want help also in elimi-
nating nuclear warheads? Does anyone know?

Mr. GRAHAM. Again, I think, sir, that one of the issues we need
to do is engage with them in discussions about horwe might assist
them. We are doing our own homework at this point to put some
specific proposals together, but we need to hear from them specifi-
cally what they have in mind in terms of ways that we might assist
them in accelerating that dismantlement.

Chairman NUNN. Do any of you want to comment on the best
procedure to use? Do we want to expand the Nunn-Lugar legisla-
tion, or do you want to create something new? What is the disposi-
tion, or have you gotten that far yet?

Mr. GRAHAM. Again, I think we are aware of the fact that the
Congress is adding additional funding for the purposes of carrying
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out the Nunn-Lugar assistance, and I do not think we have yet de-
cided what mechanism yet to utilize for the purpose of that assist-
ance, sir.

Chairman NUNN. Okay. Thank you for the interruption, Mr.
Graham. You may proceed. Thank you, Senator Wallop.

STATEMENT OF HON. DOUGLAS R. GRAHAM, DEPUTY ASSISTANT
SECRETARY OF DEFENSE FOR STRATEGIC DEFENSE, SPACE,
AND VERIFICATION POLICY; ACCOMPANIED BY JOHN BIRELY,
ACTING ASSISTANT TO THE SECRETARY OF DEFENSE FOR
ATOMIC ENERGY

Mr. GRAHAM. Thank you, Mr. Chairman. I am pleased to be here
today before the Senate Armed Services Committee to testify on
the START Treaty and on nuclear weapons dismantlement. It is a
particular pleasure for me to be back before this committee. I
think this is the first time I have had an opportunity to formally
testify in front of the committee.

Chairman NUNN. We are glad to have you back, Doug.
Mr. GRAHAM. Thank you. I trust the fact that it took 6 years was

not a reflection on the work I did while I was here. [Laughter.]
It is good to be back. I have spent so much time in this room that

it does feel a bit like coming home, and it is nice to be here.
In the interest of time, I will substantially shorten my statement

and ask that the full text be included in the record. to
Chairman NUNN. Without objection, it will be.
Mr. GRAHAM. The committee has asked that we address the ques-

tion of why the U.S. has not, either in the START Treaty or the
Joint Understanding, required the dismantlement of nuclear war-
heads. There are a number of reasons why the administration
chose not to pursue this course of action.

First, from the Department's perspective, we frankly needed to
reuse some of these warheads ourselves. For example, some war-
heads from Trident I missiles on Poseidon submarines will be rede-
ployed on Trident II missiles aboard Trident submarines. A re-
quirement to destroy existing warheads on systems retired under
START would force us to produce new warheads, and, while the
production of new warheads is permitted under START, it would
not be a cost-effective approach.

Further, as the committee well knows, we currently have no
operational capability to produce new warheads, given the current
status of our production complex.

Second, elimination of the means to deliver warheads was and is,
in our view, the most meaningful and verifiable way of reducing
strategic nuclear forces. Once launchers are eliminated, missiles
and their warheads no longer pose the same imminent threat to
U.S. security that they do today. For this reason, we chose, in
drafting START, to require the elimination of the means to deliver
warheads, such as ICBM and SLBM launchers and heavy bombers.
Reduction in the number of deployed warheads were achieved by
removing missiles from their silos-with specific warhead numbers
attributed to each missile type.

Rebuilding the delivery systems would be extremely expensive,
would take a long time, and, particularly in comparison with war-



202

heads, it would be relatively easy for us to monitor those sorts of
developments.

Finally, we question the utility of requiring warhead elimination
absent numerical limits or constraints on the production of new
warheads. We found that we could not effectively verify compliance
with inventory limits or production constraints on warheads, even
with levels of intrusiveness that would pose serious and unaccept-
able risks of disclosure of sensitive U.S. technology.

As you know, we are unsure how many warheads the former
Soviet Union has produced, and we are not completely sure of the
numbers of production or storage facilities in the former Soviet
Union. I believe members got into some of these issues in front of
the Senate Select Committee on Intelligence last week.

Since the collapse of the Soviet Union, we have moved away
from our adversarial relationship with Russia. Today we find our-
selves in an environment characterized by an increasing degree of
cooperation on mutual security concerns and, in particular, as we
have talked about at some length today, that is reflected in the
Nunn-Lugar assistance package on which we have been working
very diligently with the Russians. It is also reflected in some of the
discussions we have ongoing about the disposition of nuclear mate-
rials.

In our view, these measures, which have been described by the
other witnesses, will help to ensure that the warheads and the fis-
sile matftial are firmly under Russian control and secure from ter-
rorists or other unauthorized parties. They will also contribute to
achieving our goal of increasing transparency of the nuclear weap-
ons and fissile material stockpile in Russia.

In conclusion, the administration is concerned about the safety,
security, and dismantlement of nuclear weapons in the former
Soviet Union. We are pursuing a number of measures that should
help to reduce the risk of loss of control of nuclear weapons and
fissile material, while at the same time increasing the transparen-
cy of the Russian inventory of such weapons and material.

Russia and the United States are partners in this endeavor and
share the same goals. As my colleagues have commented, that
makes it a significantly different situation than the types of arms
control verification tasks we have confronted in the past.

Since times have changed, and in the area of nuclear weapons
this is particularly the case, we believe that the efforts that we are
pursuing in the context of the safe, secure dismantlement of nucle-
ar weapons of the former Soviet Union are sufficient to accomplish
the basic goals that were expressed in the Senate Foreign Relations
Committee condition to the resolution on START ratification.

It enables us to pursue that goal in a way that does not delay or
threaten the movement towards elimination of all MIRVed ICBMs.
We would urge members of this Committee and the full Senate to
adopt a more flexible approach to this problem that enables us to
address it in the most effective manner, and in our view that in-
volves continuation of the work that we have ongoing in the area
of SSD.

Mr. Chairman, thank you, and I look forward to answering any
questions you may have.

[The prepared statement of Mr. Graham follows:]
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PREPARED STATEMENT BY DOUGLAS R. GRAHAM, DEPUTY ASSISTANT SECRETARY OF
DEFENSE FOR STRATEGIC DEFENSE, SPACE, AND VERIFICATION POUCy

Mr. Chairman, I am pleased to appear today before the Senate Armed Services
Committee to testify on the Strategic Arms Reduction Treaty and nuclear weapons
dismantlement. The mere fact that we are discussing today the question of an
American approach to facilitate the safe, secure, dismantlement of the nuclear
weapons of the former Soviet Union attests to the dramatic transformation of our
security environment. The START Treaty that the committee is considering repre-
sents the first step in the strategic arms reduction process, and supplies the frame-
work essential to the implementation of the treaty codifying the Washington
Summit Joint Statement. The Joint Understanding represents an agreement of his-
toric proportions that builds on the foundation established by START. And, the dra-
matic developments spawned by the President's nuclear initiatives, our dialogue
with Russia on pursuing a Global Protection System, and the Nunn-Lugar funding
authority have provided for cooperation in other critical endeavors that will reduce
the risk of war.

The committee has asked that we address the question of why the United States
has not, either in the START Treaty or the Joint Understanding, required the dis-
mantlement of nuclear warheads. There are a number of reasons why we chose not
to pursue this course of action. First, we need to reuse some of the warheads. For
example, some warheads from Trident I missiles aboard Poseidon submarines will
be redeployed on Trident II missiles aboard Trident submarines. A requirement to
destroy existing warheads on systems retired under START would force us to
produce new warheads. While production of new warheads is permitted under
TART, it would not be cost effective. Further, we currently have no operational

capability to produce such new warheads, given the status of our production com-
pkx.

Second, elimination of the means to deliver warheads is the most meaningful and
verifiable way of reducing strategic nuclear forces. The cost of nuclear weapons is
relatively modest in relationship to the cost of delivery vehicles. Even dismantled
nuclear weapons could be reassembled at relatively modest cost. We could not then,
nor now, identify a practical way to effectively verify actual warhead elimination
even with an unacceptable degree of intrusiveness. Hence, dismantling warheads
appeared to have few benefits. On the other hand, once launchers are eliminated,
missiles and their warheads no longer pose the same imminent threat to U.S. secu-
rity that they do today. For this reason, we chose, in drafting START, to require the
elimination of the means to deliver warheads, such as ICBM and SLBM launchers
and heavy bombers. Rebuilding such systems would be extremely expensive, would
take a long time, and, in comparison with warheads would be relatively easy to
monitor.

Finally, we questioned the utility of requiring warhead elimination absent numer-
ical limits or constraints on the production of new warheads. However, we found
that we could not effectively verify compliance with inventory limits or production
constraints, even with levels of intrusiveness that would pose serious and unaccept-
able risks of disclosure of sensitive U.S. technologies. As you know, we are unsure
how many warheads the former Soviet Union has produced. Further, we are not
completely sure of the numbers of production or storage facilities in the former
Soviet Union. Given that nuclear weapons are nearly two orders of magnitude
smaller than ICBMs, which are themselves difficult enough to monitor, we conclud-
ed that it would have been impossible to verify compliance with a warhead limita-
tion regime. Therefore, we opted not to pursue a treaty requirement for warhead
elimination in START and in the Joint Understanding.

Since the collapse of the Soviet Union, we have moved away from our adversarial
relationship with Russia. Today we find ourselves in an environment characterized
by an increasing degree of cooperation on mutual security concerns. Both of our
countries share the common goal of ensuring the safe, secure storage and dismantle-
ment of nuclear weapons in the former Soviet Union. The types of arrangements
that are needed when you and a partner are working toward the same goal are
quite different than those that are needed when there is an adversarial relationship
and considerable suspicion. The best example of this new relationship between
Russia and the United States is the ongoing efforts to assist the new states of the
former Soviet Union with the safe, secure dismantlement of nuclear weapons using
a portion of the $400 million provided for that purpose under the Nunn-Lugar Act.

During the course of our discussions with Russian officials on the safe, secure dis-
mantlement of nuclear weapons, the Russians have stated that they neither require
nor desire U.S. help in the actual dismantlement of their nuclear weapons. Rather,
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they have asked for our help with safe and secure transportation and storage of
both the weapons and the fissile material from dismantled weapons.

While the progress has not always been as rapid as we would all like, we have
been moving ahead in these areas. During the June Summit, we signed an umbrella
agreement on assistance and three implementing agreements with Russia on provid-
ing: protective armor blankets; nuclear accident response equipment and training;
and transportation and storage containers for fissile materials. Delivery of 250
Army nylon blankets was completed on July 14 to provide ballistic and fragmenta-
tion protection during weapons transport. An additional 250 soft armor blankets
will be delivered to Russia by June 1993. We will be providing Russia by June 1993
with over 1,000 items of accident response equipment and clothing to improve their
ability to respond in the event of an accident involving a nuclear weapon. Delivery
of this equipment will begin in February 1993. Our assistance in this area will in-
clude training for Russian personnel and maintenance support. Further, we will
produce 10,000 fissile material containers and deliver them to Russia over the next
3 years.

While discussions continue about modifying Russian railcars to provide safe
secure transport of warheads to storage and elimination facilities, we have reached
an understanding in principle on the functional requirements for a set of equipment
that would be added to 100 Russian railcars to enhance their thermal insulation,
fire detection, and intruder detection features as well as improvements to 15 associ-
ated guard cars. The Russians must provide additional technical information to
allow our experts to complete the design of the system. Once the design is complete,
the two sides will modify a small number of cars to complete systems integration
and joint testing. Production of modification kits and their delivery to Russia would
follow.

With regard to the question of inventory control of the fissile material from dis-
mantled weapons, the administration will work to ensure effective material control
and accounting procedures are in place. We will also ensure appropriate transparen-
cy measures will meet the provisions of the Nunn-Lugar legislation that requires
U.S. oversight.

Another area of concern for us is the final disposition of the fissile material after
the weapons have been dismantled. Dismantlement of nuclear weapons in the
former Soviet Union will result in stockpiles of excess plutonium and highly en-
riched uranium. The United States and Russia have agreed on the need to protect
the fissile material so as to prevent its diversion to another party, and are discuss-
ing the ultimate disposition of this material. Unlike plutonium, highly enriched ura-
nium can be blended down through isotopic dilution with natural or depleted urani-
um to low enriched uranium containing approximately 3 percent U-235. This mate-
rial is not directly usable in nuclear weapons and is the principal material used in
fuel for nuclear power plants around the world. As such, the Russian highly en-
riched uranium represents a potentially large source of hard currency for Russia.
The sale and use of low enriched uranium will be subject to existing non-prolifera-
tion controls and safeguards measures.

Plutonium, on the other hand, will remain a far more serious proliferation threat.
However, research is currently being conducted on the feasibility to mix plutonium
with natural uranium to produce power reactor fuel. For this reason, plutonium will
need to be securely stored for many years until an acceptable means for its destruc-
tion or disposal are developed. As Secretary Claytor indicated in his testimony, we
have not yet resolved the issue of disposing of our own excess plutonium.

The administration is also continuing to review possible arrangements for U.S.
participation in the conversion of uranium, The U.S. and Russia agree that what-
ever arrangements are finally decided upon, we need to reach agreement on stand-
ards and criteria for physical protection of the material and on non-proliferation
measures. We understand that the Russians have also discussed commercial agree-
ments with foreign firms as well; we do not know the status of those discussions, but
Russia has repeatedly reassured us of its commitment to non-proliferation.

We are continuing to review the Russian request for U.S. assistance in construct-
ing a new facility for long-term storage of fissile material, both highly enriched ura-
nium and plutonium, from dismantled nuclear weapons. We have identified four ap-
proaches to meeting their needs: modification of existing Russian storage facilities
for nuclear weapons to accommodate the fissile material; use of existing deep under-
ground facilities in Russia; use of a U.S. design for a storage facility that would
meet their needs; and the Russians' proposal to build new underground storage fa-
cilities using their designs. We have not yet decided which of these four approaches
to implement, however, in order to be ready to move quickly, we are presently en-
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gaged in discussions with the Russian Federation on its design effort for a new stor-
age facility.

The measures that I have described will help ensure that the warheads and the
fissile material are firmly under Russian control and secure from terrorists or other
unauthorized parties. They will also contribute to achieving our goal of increased
transparency of the nuclear weapons and fissile material stockpile in Russia.

The administration is concerned about the condition sponsored by Senator Biden
and approved by the Senate Foreign Relations Committee in its proposed resolution
of ratification of the START Treaty. Nevertheless, the administration agrees with
the premise that "the prospect of loss of control of nuclear weapons in the former
Soviet Union could pose a serious threat to the United States and to international
peace and security." As I have described, the United States is currently pursuing a
number of measures that should help to reduce the risk of such a loss of control as
part of our on-going discussions on safety, security, and dismantlement of nuclear
weapons. While we-and, importantly, Russian officials-agree on the statement of
the problem, we do not believe the Senate Foreign Relations Committee condition is
the right solution. We have a number of specific concerns in this regard.

First, we do not want to delay codification, ratification, or implementation of the
agreement on additional reductions in strategic offensive arms and the elimination
of all MIRVed ICBMs recorded in the June 17 Washington Summit Joint Under-
standing. This understanding represents a significant accomplishment of great bene-
fit to the United States. We believe that all substantive areas associated with the
Joint Understanding have been resolved; the remaining task now is to turn the
Joint Understanding into agreed treaty language.

Any interpretation of the Senate Foreign Relations Committee condition that
would require adding new provisions to the de-MIRVing agreement, thus reopening
its scope, or that links implementation of the new treaty to an agreement on fissile
material production or warhead stockpiles risks at least a delay and possibly the
unraveling of the important accomplishments of the Joint Understanding. Such an
outcome would be particularly unfortunate since the agreement advances our non-
proliferation objectives in important ways. Thus, we oppose any interpretation of
this condition that would require ,.he administration to seek agreement within the
new treaty or that linked ratification or implementation of the new treaty to an
additional agreement yet to be negoLiated. We should not delay entry into force of
an agreement that requires elimination of all MIRVed ICBMs by the year 2003, or
possibly even by the year 2000.

Second, we are concerned that the Senate Foreign Relations Committee condition
would require the United States to propose "reciprocal inspections . . . to monitor
the number of nuclear stockpile weapo .s and the location and inventory of facilities

capable of producing or processing significant quantities of fissile materials."
We are still reviewing whether such monitoring can be implemented in a fashion
consistent with U.S. security interests and our statutory requirements under the
1954 Atomic Energy Act. However, there is no danger of diversion of nuclear mate-
rials in the United States, so there is no need for such reciprocity. I would like to
stress again that there is no concern about the safety and protection of fissile mate-
rial in the United States. Our experience in the SSD area suggests that the Rus-
sians would also be concerned about such intrusive inspections. This could therefore
retard, rather than advance, our efforts to ensure effective controls over their mate-
rials.

Third, as I stated earlier, we need to take account of the new era in U.S.-Russian
relations. In the area of safe, secure dismantlement of nuclear weapons, we have
common objectives. We do not need to enter into protracted negotiations to seek
highly intrusive and expensive verification regimes designed to deter and detect
cheating, especially when such regimes are not likely to be effective. What we
need-and what this administration is currently discussing with the Russian Gov-
ernment-are measures designed to increase transparency of the inventory of fissile
material in the former Soviet Union and to ensure that all nuclear weapons and
fissile material in Russia can be stored safely and securely.

In conclusion, this administration is deeply concerned about the safety, security,
and dismantlement of nuclear weapons in the former Soviet Union. We are pursu-
ing a number of measures that should help to reduce the risk of loss of control of
nuclear weapons and fissile material, while at the same time increasing the trans-
parency of the Russian inventory of such weapons and material. Russia and the
United States are partners in this endeavor and share the same goals. Times have
changed and in the area of nuclear weapons, we believe that the efforts that we are
pursuing in the context of safe, secure, dismantlement of nuclear weapons in the
former Soviet Union are sufficient to accomplish the goals that were expressed in
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the Senate Foreign Relations Committee condition to the resolution on START rati-
fication, without delaying or threatening the movement toward the elimination of
all MIRVed ICBMs. We urge members of this committee and the full Senate to
adopt an approach to this problem that enables us to address it in a reasonable and
effective manner. Thank you.

Chairman NUNN. Thank you, Mr. Graham. I appreciate it very
much.

Let me ask one question in departing; have you all decided
whether you are for or against the Biden amendment? Maybe I
missed that in your testimony. Did you say clearly, Mr. Claytor,
which way you all are coming down-the administration?

Mr. CLAYTOR. Well, from a Department of Energy standpoint, the
Biden amendment poses a real problem to us in reciprocal verifica-
tion and the protection of our facilities. It makes it very costly,
very complex, and, in my view, that would be a real difficulty from
our standpoint.

Chairman NUNN. Mr. Gallucci?
Mr. GALLUCCI. Senator, I think in sum our judgment at this

point, based substantially on advice we get on the difficulty of veri-
fication or implementation of the language, is that it would be ex-
tremely difficult to put in place what would be necessary to have
in place to verify the requirements in the condition.

It is not at all clear to us that it is necessary, in light of the
progress we have made with the Russians, the character of that
progress, and, to the extent it would hold up, stall, or in any way
jeopardize the understanding, the June Understanding, we think it
would be extremely harmful to what is really the most extraordi-
nary, or at least one of the most extraordinary arms control agree-
ments in history.

Senator WARNER. Bottom line, you are not in favor of it?
Mr. GALLUCCI. I think that is a fair summary, Senator.
Chairman NUNN. Okay. Senator Warner, unfortunately I have to

depart for a meeting that I cannot avoid. We have had good testi-
mony, and the witnesses all have their total statements in the
record; they did a good job of summarizing.

Mr. Graham learned over a period of time here that summaries
are very valuable commodities, and he did a good job, and all the
others did, too.

I am going to have to leave you all here. Senator Levin is sup-
posed to return, but until then go ahead and ask your questions.

Senator WARNER (presiding]. I will ask questions, but Senator
Wallop has been here the longest, so I will be glad to follow you.

Senator WALLOP. Thank you, Mr. Chairman.
Mr. Graham, you are a victim of the Stockholm Syndrome. You

have now been captured by the arms controllers. [Laughter.]
Senator WARNER. He was trained well here.
Senator WALLOP. There was a time when he had a more histori-

cal view of arms control than is contained in this statement.
Senator WARNER. That is correct. [Laughter.]
Senator WALLOP. I am assuming that it was drafted for you by

OMB or something. [Laughter.]
It just contains absolutely zero memory of history. Your state-

ment here: "Second, the elimination of the means to deliver war-
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heads is the most meaningful and verifiable way of reducing strate-
gic nuclear forces." Gerard Smith wrote that for you.

Don't you recall around here, when we were questioning these
things, the photograph of a Minuteman being fired from the back
of a jeep on a little concrete pad?

Mr. GRAHAM. From the back of a jeep? I confess, Senator Wallop,
I do not recall that photo.

Senator WALLOP. A jeep parked right beside a little concrete pad,
poured just long enough to get hard, a jeep there, and there is a
picture of a Minuteman already off the pad, launched.

So my complaint about this is that you have made that sort of
puffery statement about arms control, and it is the political value
of START and not its strategic value of which you speak.

The fact is that counting holes in the ground provides nothing in
the way of security. I am quite willing to accept previous testimony
that we have had earlier of the changed relationship. In fact, that
sort of verifies my whole view of arms control in the first place,
that when nations can trust each other about it they already do
not need it. And I believe Dr. von Hippel's statement that if you
changed regimes over there, you went back to a more hostile
regime-I do not know why he insists on using the word "conserva-
tive" when it would be a purer form of communist-but basically
he said that you could not count on either the agreements or the
treaty in terms of verifiability.

So what this statement of yours says is undone by the later state-
ments with which I agree. "The types of arrangements which are
needed when you and a partner are working toward the same goal
are quite different than those that are needed when there is an ad-
versarial relationship and considerable suspicion."

But it is not a true statement historically or accurately in any
way to say that the elimination of the means to deliver warheads is
the most meaningful and verifiable way of reducing strategic nu-
clear forces.

Mr. GRAHAM. Senator Wallop, the notion that the most effective
way to control strategic arms was by eliminating both launchers
and missiles is the basis of the START agreement. Reductions in
warheads result from the elimination of missiles.

Senator WALLOP. But it does not eliminate missiles--no require-
ment that they either stop being built or no requirement in fact
that they be destroyed.

Mr. GRAHAM. To finish my thought, what we are talking about
here is that the elimination of warheads per se is not the way to
proceed. In our view, the best way of addressing the threat was to
get at the missiles and the launchers themselves, things that are
verifiable and through them to warhead reductions. For the latter,
we have continuing rules and on-site inspections.

Senator WALLOP. I do not quarrel with that statement, but I
quarrel with the thesis that it is the most effective means of reduc-
ing strategic nuclear forces. It is in fact not. I mean, this is the
game of arms control, in fact, and that is to claim for it achieve-
ments that it cannot possibly fulfill.

The most honest thing you can say about the START agreement
was that it was begun in an era when those kinds of negotiations
had real significance, and concluded in an era when events have
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already passed it by. My problem with all of this is that ultimately
these agreements, should we go back to an era of greater confron-
tation, will be binding upon us in ways in which they will not be
binding upon them.

It has been the history of arms control. We were bound and you
cite in your testimony SALT I. You may recall, in your days back
here, and I think Senator Warner will recall, that everybody, in-
cluding Democrats, said that it was fatally flawed, and yet I think
the Senator from Virginia would agree with me it was so fatally
flawed that its ghost bound every decision we made, even under
Ronald Reagan, who considered arms control and, in particular,
ran a campaign

Senator WARNER. That was when Mr. Graham was here.
Senator WALLOP. I know. So I guess all I am saying is that I

really object to the characterization which is basically designed to
make arms control sound effective, that this is the most effective
means and verifiable way of reducing strategic forces, and once
launchers are eliminated missiles and their warheads no longer
pose the same threat.

They do. Counting holes in the ground is only one measure of
confidence, and not a very good one at that. And the thing that
gives the world a little confidence and America a little confidence
is, frankly, the fact that the relationship between our two countries
has changed.

I go back and say that I hope that we do not, through a Biden
understanding or other kind of thing, put ourselves in the position
where you place the Soviets on the other side and say for today you
are our enemy, and all the progress that has been made with
Nunn-Lugar and all the kinds of things that are going in the right
direction are put on hold while we try to figure out a way to re-
solve problems between us that only exist because we have told
them to sit on the other side of the table.

When the problems exist come back to exist, God forbid, that
confronted us before, none of these things will be of a whole lot of
help except that we will have developed relationships and under-
standing about what they possess that we did not have before.

But when powers feel it is in their best interest to confront other
powers, the arrangements that are made between them are not
really very valuable in terms of safety and security. So I do not
mean to make your first return back here such a welcome event,
but this, you will understand from memory, is not a new position
for me with regard to arms control.

I am finished. I already asked Mr. Claytor when you were gone,
John, about the statement in his paper on nuclear testing, because
his paper says: ''With respect to weapons safety enhancement,
studies are under way by both DOD and DOE examining the desir-
ability of making such enhancements. It should be noted that most
of the weapons in the planned smaller stockpile do not have all the
desired safety features.

I asked him, just in the name of safety, how many tests would be
needed, and I will let him answer again, but he said typically five
per system and five systems would probably be remaining. And you
cannot predict that each of those tests will provide information
that does not require some subsequent arrangement.
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So what we have done by stopping at 15 is simply put on hold a
lot of planned new safety, and in a sense make it beyond our reach.
As much as Americans may not like nuclear testing, I am certain
that they would like to have those nuclear systems that remain as
safe as they possibly can be.

Senator WARNER. Then that will be our job when our bill goes to
the floor.

Senator WALLOP. Well, I think Mr. Claytor gave us some very
valuable testimony to be quoted when we get to that point.

Mr. GRAHAM. Mr. Chairman, might I have just one brief
moment?

Senator WARNER. You take the time you need, Mr. Graham.
Mr. GRAHAM. I hope I am not digging my hole any deeper. The

reference in my testimony was a historical reference to the fact
that during the deliberations on START the administration decided
that you could not try and reduce the unverifiable, which was war-
heads. What you ended up focusing on in START was missiles and
launchers, and through them limit warheads. That is what we did
in START.

Senator WALLOP. I understand that, and if you read Gerard
Smith's book, he says what we did was tailor the agreement to na-
tional technical means of verification. And that is exactly what
your statement says too. That is the easiest thing to verify, is the
number of holes in the ground. But it does not, and it did not, pro-
vide what your second paragraph says is the means of, once
launchers are eliminated, missiles and their warheads no longer
pose the same threat.

That is simply not true. That is what Gerard Smith told us, and
that is what the administration set out to do in this negotiation.
But it is not an historically acceptable statement that you are re-
lieved of peril once you stop counting holes in the ground.

Mr. GRAHAM. Those holes and missiles and their associated war-
heads. As to the point that in this new environment one is able to
take a very different approach to those things, I would certainly
agree with that, and this Administration has. We have been talk-
ing about the withdrawal from service and elimination of tactical
nuclear systems.

Senator WALLOP. I understand that, which is why I quoted that. I
mean, that is a far better path and a far more certain statement of
where we might go to enhance our safety than literally-I mean, I
believe, and I think you once believed, that SALT I did very little
about even limiting the growth of, let alone the number of missiles
because it counted holes in the ground.

Mr. GRAHAM. It also did not count warheads, which we did in
START. But I take your point. I still feel that way about SALT I.

Senator WALLOP. Good. Thank you, Mr. Chairman.
Senator WARNER. Thank you, Mr. Wallop.
I want to return, Mr. Gallucci and Mr. Graham, to the Biden

condition. This is where I personally have the greatest problems
right now. Dr. Gallucci, I welcome you. This is our first opportunity
to have you before us, is it not?

Mr. GALLUCCI. It is indeed, Senator.
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Senator WARNER. Both you and your wife make a great contribu-
tion to national security and we are fortunate to have you in public
service.

Mr. GALLUCCL. Thank you.
Senator WARNER. So I address this question to these two gentle-

men. Is it the view of the administration that the Biden condition
to START I would apply to the treaty to be negotiated pursuant to
the June 17 Joint Understanding on further strategic arms reduc-
tions?

Mr. GALLUCCl. Senator, I am not a lawyer. Looking at the lan-
guage, it would seem to me that it would. Indeed, it is the implica-
tions for that that most concern us.

Senator WARNE.'... Mr. Graham?
Mr. GRAHAM. I would agree with that.
Senator WARNER. If it were determined that the condition would

apply to the next treaty, what is your view of the possible impact
of the Biden condition on ultimately achieving such a treaty agree-
ment which would incorporate not only the significant strategic
arms reductions but also the warhead and fissile material controls
required under the Biden condition?

Mr. GALLUCCI. Senator, the implications, I think, would depend
precisely on what would be required in order to verify the require-
ments set down in the condition, and I need to defer to my col-
leagues as to what precisely would be required and whether you
could balance off on the one hand the desire to protect weapons
design information, which we are statutorily obligated to do, and
on the other hand the desire to be intrusive enough in order to
verify.

Looking at the preliminary analysis of that, it looks like that
would be hard to do, and our concern is one would not want to err
in either way, either by compromising restricted data about nucle-
ar weapons or to agree to an arrangement that we really could not
verify.

That leads us in the Department of State, when looking at that
preliminary analysis, to think that if you try to negotiate an ar-
rangement like that it would be difficult and it would get in the
way of the one thing we have on our side, which is speed and move-
ment down the road to getting the Joint Understanding turned
into a treaty.

So at this point we are quite concerned.
Senator WARNER. Is the Secretary going to make any formal pro-

nouncements on this issue?
Mr. GALLUCCI. Senator, I do not know the answer to that. Maybe

someone else here does.
Senator WARNER. Your testimony is very helpful and that of

others, but it seems to me at some point he should address it. Does
anyone have that answer in the room?

Mr. GALLUCC!. Senator, I will certainly report that.
Senator WARNER. Would you? Thank you.
Mr. GRAHAM. Mr. Chairman, I think, as you recall from last

week, Secretary Cheney told the Committee his views about that.
Senator WARNER. Oh, yes, no question about it. But I do believe

that the Secretary of State should have the opportunity. I would
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suggest that you may convey to him my sentiments on it-that I
think it is important that he do so.

Mr. Graham, did you have anything to add to that answer?
Mr. GRAHAM. I think it is our view that, with the sort of intru-

sive verification provisions that would be required if you were to
create this requirement, it would significantly complicate finalizing
the de-MIRVing agreement.

Senator WARNER. Would the Biden agreement have an impact on
the timing of reaching that agreement?

Mr. GRAHAM Certainly. It would be very complex to do so, no
question about it. In our view, you could not effectively verify it,
even with verification provisions that were so intrusive that it
raises further security concerns.

Senator WARNER. Could I ask Dr. Birely to just take the end seat
here at the table, please? I would like to direct a question to you.

Dr. Birely, in the context of assistance to the former Soviet
Union under the Nunn-Lugar provisions, discussions are ongoing
concerning the requirement for safety and security of stored Rus-
sian fissile material and nuclear warheads.

I have a concern that a significant amount of U.S. dollars may be
used to build a new storage facility in Russia when current facili-
ties are available, such as the deep underground shelters, which
could be modified to serve as long-term storage facilities. In addi-
tion, modifying existing facilities would likewise be cheaper and
could be achieved much quicker.

Give us a little situation report on the negotiations in this area
of storage facilities. Where are we today?

Dr. BIRELY. Thank you, Senator Warner. For those who do not
know me, I am Acting Assistant to the Secretary of Defense for
Atomic Energy.

We have had continuing discussions with the Russians about
both interim and long-term storage facilities, and let me start with
the view of the intelligence community. In their judgment, there is
adequate space in existing Russian military facilities to store all of
the warheads that will be returned under existing reduction and
arms control agreements.

We have been discussing the storage space issue as a linkage to
the question of ultimate disposition-in other words, what is it that
you want to store and how long; how do you do materials control
and accountability. In other words, how does one give transparency
to the storage problem. Then finally, what storage facilities, if any,
are needed in the interim or long term.

Senator WARNER. Anyone else wish to comment on this? It is a
subject of considerable interest hpre. [No response.]

Let me pose the following question, then. Director Gates, CIA,
testified last month before the Senate Foreign Relations Committee
concerning START, and he said: "If, for whatever reason, CIS ar-
rangements for the control of strategic forces and cooperation
among the states relative to START dissolve, the prospects for im-
plementation as well as our ability to monitor detailed Treaty pro-
visions would probably decline."

In light of this statement, it seems to me that a full understand-
ing of the arrangements among the four republics for implementa-
tion of the treaty and control of strategic nuclear forces is neces-
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sary before, underline "before," this committee can make an in-
formed assessment of the military significance of the treaty.

Dr. Gallucci, would you like to comment on that, and any views
that you might have, Mr. Graham?

Mr. GALLUCCL. Senator, I apologize. I think I might have missed
the-

Senator WARNER. Well, I gave the quote, and the question is, it
seems to me that a full understanding of the arrangements among
the four republics for implementation of the treaty and control of
strategic nuclear forces is necessary before this committee or the
Senate can make an informed assessment of the military signifi-
cance of the treaty.

Mr. GALLUCCI. Senator, I am going to begin an answer to that
and then I am going to seek help.

My understanding is that there is an arrangement or an agree-
ment among the four with respect to the disposition of the nuclear
weapons on the territories of the four, and that it relates to the dis-
mantlement of the nuclear weapons. Our understanding is that
there have been no problems and that the monitoring of that
agreement has been proceeding to the satisfaction of those in-
volved.

Beyond that, I am not sure I have much to add.
Senator WARNER. Well, I guess it is just a question of the what-if.

What if there is a dissolution of the CIS arrangement? In other
words, if that was dissolved, where would we be?

Mr. GALLUCCI. Senator, let me try on this one, too, and then if
others wish to correct or add, please do.

My understanding is one of the major advantages of the START
Treaty and one of the reasons we are concerned that it be ratified
is that we want to institutionalize the arrangements that we have
in the protocol that would have Ukraine, Belarus and Kazakhstan
adhere to the NPT. It would also, the treaty that is, institutionalize
in structure the arrangements among theofour, which might other-
wise become, let us say, competitive in ways that the treaty would
exclude, at least with respect to the disposition of the nuclear
weapons on their territories.

So I see the treaty as important to stabilizing the relationships
among particularly the states still having nuclear weapons, inde-
pendent of the future of the CIS. But again if others would like to
add to that.

Senator WARNER. Mr. Graham, do you have any views on that?
Mr. GRAHAM. Just a couple comments, Mr. Chairman. First of

all, I think the committee is aware that there are ongoing discus-
sions amongst the four states of the former Soviet Union on this
subject. I am not familiar with the information that the committee
has on it, but there is a fair amount of information the administra-
tion has that I am sure, if we have not, we would be happy to make
available to you.

It is also important to note in that regard that the way we have
proceeded with the START agreement, it is with each of the indi-
vidual states. It is not with the CIS. So in our view the obligations
of the treaty would remain legally binding on each of those parties,
even if the CIS itself were somehow to dissolve.
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We would be happy, if it would be useful to the Committee, to
provide an Vdate on our understanding of those discussions.

Senator WARNER. Let me shift to one more point and then we
will conclude the hearing.

Yesterday the Senate adopted a provision which places strict uni-
lateral limitations on U.S. nuclear testing, including a ban on test-
ing after fiscal year 1996. Do any of you believe that these unilater-
al limitations, if enacted, would have any significant impact on the
resumption of testing by Russia, France, or on the cessation of test-
ing by China and the United Kingdom?

Mr. GALLUCCL. Senator, again I will start on this. I cannot say
what the impact of that language in that legislation would have on
the testing programs of any of the states that you mentioned. I am
afraid I was anticipating your mentioning other states, since usual-
ly the rationale for such testing limitations is in terms of the pro-
liferation of nuclear weapons. As you began your question I was
forming my answer; unfortunately, I did not get the right question.

But with the answer all formed, Senator, I really do not believe
that it would have much of an impact on the proliferation of nucle-
ar weapons. But with respect to the states you mentioned I really
cannot guess what the impact would be there.

Senator WARNER. Mr. Claytor?
Mr. CLAYTOR. Senator, it is very ciear the United Kingdom is of

course affected because their only means of testing is at our test
site in Nevada. We have a bilateral arrangement with the United
Kingdom and in our conversations with them I know that they feel
this is a severe impact. Of course, they have not declared any mor-
atorium at all.

With respect to the French, I know in their technical community
there is strong support from a safety/reliability standpoint that
this is very important, that any nation that has nuclear weapons
feels the necessity to test to assure the safety and reliability of the
stockpile.

Sometimes the political considerations have overridden that, but
I believe that those nations with whom we deal would want to
resume testing. My colleagues may want to comment on Russia.

Senator WARNER. Could you comment on China?
Mr. CLAYTOR. I do not think it would make any difference if we

have a moratorium. I am sure the Chinese would not be affected
one way or the other. That is my view.

Mr. GRAHAM. Mr. Chairman, I guess I would agree with Assist-
ant Secretary Claytor. In our view, the reasons we test have noth-
ing to do with the fact that the Russians are testing or the French
are testing, and in our view the Russians and the French have very
compelling reasons to be doing testing of their own. As long as they
rely on nuclear weapons, it seems to me that we have an interest
in those things being as safe and secure as possible.

Testing, we know, is critical to ensuring such safety. The nuclear
weapons testing experts in both countries know that. So I do not
know what sort of impact the passage of a moratorium on U.S. test-
ing would have on their programs, but as long as those two coun-
tries rely on nuclear weapons it seems to us that the United States
has an interest in their having as safe and secure a stockpile as
possible.

58-610 - 0 - 93 - 8
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Senator WARNER. Gentlemen, thank you very much. We appreci-
ate your participation. It has been a very helpful contribution.

You have the floor. Dare I leave, or do I need to protect the other
side of this?

Senator LEVIN [presiding]. You can safely leave, because all I am
going to do is ask them about safety and reliability.

Senator WARNER. Those subjects which are of modest interest.
Senator LEVIN. Right.
On that subject, since you have gotten into the safety subject,

has Russia proposed now that we resume testing, that both coun-
tries resume testing? You said that any nuclear weapons state feels
that it should test. I am just wondering; does Russia now propose to
resume testing?

Mr. CLAYTOR. Well, I can answer only this. I am aware that
Russia has, that Mr. Yeltsin, has directed they prepare to resume
testing. I know they are doing that.

Senator LEVIN. That is in the event we start, is it not?
Mr. CLAYTOR. No. I do not know that that is the case, sir.
Senator LEVIN. So they have said in any event, whether we stop

or not, they are going to now restart testing. Is that what Russia
has really said?

Mr. CLAYTOR. All I know is that they are prepared to restart.
Mr. GALLUCCI. Senator, if I might, my appreciation for this is

ubat the Russians are in fact in a moratorium, and I believe their
declaratory position is that the extent of their moratorium is relat-
ed to what we do.

Senator LEVIN. I am curious to know about Mr. Claytor's state-
ment that every nuclear weapons state wants to test their nuclear
weapons, if in fact Russia has declared a moratorium and has said
that they will not resume unless we do.

Mr. CLAYTOR. Let me respond to that. Our laboratory directors
from our weapons laboratories have been in touch with their coun-
terparts and have actually visited the former Soviet Union. I am
suggesting to you, sir, that the technical community in Russia,
from the information fed to me, feel it is very important to contin-
ue testing for safety and reliability of their stockpile.

That is the only view I have.
Senator LEVIN. You said Russia. Every state with nuclear weap-

ons, I thought you said, wants to test. It is not every state; it is just
the technicians in those states.

Mr. CLAYTOR. I am not privy to the position of the top leadership,
but I am privy to the position of the scientists and engineers who
are responsible for these weapons. And I know their views, sir.

Dr. BIRELY. Senator Levin, if I could, I am John Birely, Acting
Assistant to the Secretary of Defense for Atomic Energy.

In a recent discussion that Mr. Graham and I had with a top-
level official of the Russian defense establishment, we asked him,
in conjunction with the Russian notification according to the
Threshold Test Ban Treaty, of their further testing plans-and
they have notified us of their intent to resume testing under that
treaty-why the Russians were going to resume testing.

And he said, well, just read your own President's policy. So the
top level policymakers in Russia, in addition to the technical
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people, are also actively debating the resumption of testing, for the
exact technical reasons that we have incorporated in our policy.

Senator LEVIN. Well, wait a minute. It may be that it is our
policy to test that causes them to test, rather the reasons behind
our policy to test.

Dr. BIRELY. In my view, that is not necessarily a bad thing.
Senator LEVIN. I am not saying it is a bad thing or good thing. I

am just simply saying that it is not necessarily our reasoning
which they support at the top level; it is the fact that we continue
to test that has caused them now to say if you are going to contin-
ue to test, so are we.

Dr. BIRELY. We did not have that discussion. But an alternative
point of view might be the same one that we have, namely for the
foreseeable future, although we will have far fewer weapons sys-
tems and far fewer weapons, both sides will have a substantial
stockpile. As long as we have that stockpile, improving and assur-
ing its safety and reliability is the responsibility of both sides, and
one could make an argument based on those concerns that it would
be to our advantage to have them testing.

Senator LEVIN. Well, one can make the argument, and it was
made presumably before we agreed to a Nonproliferation Treaty
which committed us to a comprehensive test ban before the confer-
ence renewing that Treaty in 1990, when we made a commitment
to a comprehensive test ban, before the Threshold Test Ban Treaty,
which renewed a commitment to a comprehensive test ban. I pre-
sume all those arguments were made.

We still signed treaties committing ourselves to a comprehensive
test ban. Now, what you are saying is, well, we suddenly decided-
and, by the way, President Reagan renewed that commitment to
negotiate a test ban to this Committee in exchange for our getting
a certain concession from the House of Representatives at confer-
ence. And now you are saying that well, it is this Administration's
position that it is in everybody's interest to have nuclear explo-
sions.

That is what you are saying. It is in everybody's interest to do it.
We are going to do it because we are a nuclear weapons state. And
if other countries want to do it, fine. I say there is a tremendous
price that we pay in terms of proliferation.

But that debate has been going on for a decade. That debate was
resolved when we put our name on a treaty which committed us to
negotiate a comprehensive test ban. That debate was resolved
when we joined the statement in 1990 at the renewal conference of
that Nonproliferation Treaty agreeing that we will seek to negoti-
ate a comprehensive test ban because there is a relationship be-
tween our insisting on testing and the proliferation of nuclear
weapons.

It was explicit in an agreement that we signed. So yes, sure,
there is a reasonable argument that can be made that you want to
test, and there is, I think, a more compelling argument that you
want to end it because of the relationship to proliferation.

But my point here is that has been resolved. We made a commit-
ment. You folks who want to test for safety reasons, thereby risk-
ing that every other country is going to test too, thereby risking
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more proliferation, you have made that argument. Folks, you lost
it. You have lost that argument. We signed a treaty.

Now the question is, are our treaty commitments worth some-
thing. That is the question. I know the scientific community in
every country wants to continue to test; their jobs are at stake. I
understand that. But, you know, when we sign our names to a
treaty, it has got to be worth something. When we signed our name
in 1990 to this renewal conference, it has got to be worth some-
thing.

So substantively I disagree with you, but that is not really the
point. The point here is that we made a commitment. We made a
commitment and you folks want to back away from that commit-
ment to negotiate , comprehensive test ban. I will argue with you
on the merits in terms of whether or not the improvements for
safety, those marginal improvements, are outweighed by the prolif-
eration which it is going to engender. I will be happy to debate
those issues on the merits, and yes, there are some advantages in
terms of the marginal improvement on safety and there are disad-
vantages on proliferation.

But again, we crossed that when we signed a treaty. The Senate
ratified that treaty. We ratified another treaty committing our-
selves. So when you say as long as we have nuclear weapons we
should test, that flies right in the face of treaties which said we are
going to negotiate a comprehensive test ban, even though we con-
tinue to have nuclear weapons.

You are trying to get a word in edgewise there.
Mr. GRAHAM. Senator Levin, if I could respond to that for a

moment, I think we can disagree about whether or not U.S. testing
has anything to do with driving the proliferation problem world-
wide. In our view, it does not.

Senator LEVIN. But we signed a statement in 1990 saying it did.
Mr. GRAHAM. We signed a statement in 1990 in the context of

the TTBT and other things committing ourselves to a CTB as a
long-term goal.

Senator LEVIN. Excuse me. No, no. We signed a statement in
1990 at that 5-year conference which explicitly said there is a con-
nection between proliferation and testing.

Mr. GRAHAM. As a matter of U.S. policy, and I do not have that
statement you are referring to in front of me, we have always been
clear, at least as long as I have been involved in this business, that
we are committed to a CTB as a long-term objective and that it was
in the context of a time when we were no longer relying on nuclear
weapons for deterrence.

Those conditions have not yet been realized and, hence, in our
view it is not appropriate to move towards a CTB.

Senator LEVIN. Well, we are trying to get the statement that we
signed. I quoted it on the floor of the Senate the other day, and it
was a statement that we participated in in the 5-year review con-
ference.

So I do not have it handy here because I did not know this sub-
ject was coming up this afternoon until Senator Warner raised it.
Mr. Claytor.

Mr. CLAYTOR. Senator, I would like to take exception to your
statement that this is a jobs issue for our people.
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Senator LEVIN. Well, it is partly a jobs issue.
Mr. CLAYTOR. It is true that it is hard to keep top-notch scientists

and engineers in our laboratories if we cannot test the products
that they design. That is a fact. That is not the driver.

There is serious concern that we have a very small stockpile that
we are headed toward today. Safety problems do arise, and I am
not talking simply about making these changes of the insensitive
high explosive and fire-resistant pits and so on. I am not talking
only about that.

Things occur in the stockpile, and they have. As a matter of fact,
in 1988, we discovered a weapon which we thought in every respect
from our calculations and other non-nuclear tests would work fine,
and it was similar to a previous test. We tested the weapon. We
expected a yield of some 100 pounds. It was a yield of ten tons, 200
times that. We had to fix the weapon. We had to change it out and
we had to conduct a series of tests.

It is important, as long as we have the deterrent, to have this
capability to make sure it is safe and it is reliable. I think that is
the driving force, not jobs. I would like to leave that, sir, on the
record.

Senator LEVIN. Well, I think that that is true. I think our
present inventory is safe. We have been assured over and over and
over again that it is safe. And now, all of a sudden, when we come
down to-

Mr. CLAYTOR. Senator. may I respond to that?
Senator LEVIN. Let me just finish that thought. All of a sudden

now, when we are approaching the possibility of reducing the
threat of proliferation through a comprehensive test ban, now all
of the possibilities of disaster are placed in front of our face.

We never heard that until now, never. We never saw all these
graphs, these graphic pictures of what might happen.

Mr. CLAYTOR. I realize, Senator, it has been dramatized, but
these plans to upgrade the safety of the stockpile have been going
on for some time. And by the end of this century, even without
tests for this particular feature, all the weapons will have En-
hanced Nuclear Detonation Safety (ENDS) because we are retiring
those weapons that do not.

So we have had a program for many, many years and planned
tests to do that. The major areas that we have-we have five sys-
tems in the stockpile that we will have by the end of the century
that will not have all of these features.

Senator LEVIN. Which features?
Mr. CLAYTOR. The features of insensitive high explosives and fire-

resistant pits.
Senator LEVIN. How many tests will it take?
Mr. CLAYTOR. I was asked that by Senator Wallop, and I gave the

following answer. There are five systems. In our judgment, on the
average, when we make a correction to the system such as this,
maybe about five tests. So there would be roughly 25.

Now, when you run these tests surprises do occur. This is still a
very inexact science. And you may end up with more tests. To try
to constrain in 31/2 years, from July 1, 1993, to September 30, 1996,
15 tests to do the safety features we are talking about is really in-
sufficient if we are going to make those changes.
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Senator LEVIN. Just so long as we have your testimony clearly.
What you are saying is that to complete the safety testing on those
two features, the explosives and the pits, that it is going to take 25
more tests.

Mr. CLAYTOR. Well, it could take that many, yes, sir. It might
take more than that.

Senator LEVIN. But your best estimate is 25 tests.
Mr. CLAYTOR. I do not want to be too precise.
Senator LEVIN. Because others have estimated three to five tests

for each of those, about 6 to 10 tests to complete the safety testing
just on the pits and on the explosives. You are saying they are
wrong. That is what it comes down to.

Mr. CLAYTOR. From my information-and I am not a technical
expert, but I deal with our laboratories-three to five tests has
been estimated. I think five is a better number from experience.
And if we have five systems, then that is the way you get 25 tests.

Senator LEVIN. All right.
Mr. CLAYTOR. So I think that is a more precise and accurate

number. You could not get them all done, typically. I would add
one other thing. After a weapon is deployed, a modified weapon is
deployed, we typically about a year later, after it has been in serv-
ice, test it to verify that everything is working all right.

So there are a number of years involved if we are to make these
safety corrections w ell beyond September 30, 1996.

Senator LEVIN. Has it been decided to add all these safety fea-
tures to all five systems?

Mr. CLAYTOR. No, sir, it has not been decided.
Senator LEVIN. When will that decision be made?
Mr. CLAYTOR. Well, it will be made over the course of the next

many months, probably over a year. We have studies under way-
and you recall the Drell panel that recommended that we examine
these weapons for this purpose, and we are doing that.

But, Senator, let me repeat one thing I said, that there are, aside
from these features I just mentioned, there is the possibility of an
unpredictable problem, both a reliability problem and a safety
problem. And indeed they have occurred.

We believe the weapons are safe, but we do discover from our
technology development things happen that we did not understand.
We have had a reliability problem on a weapon that occurred
about three years ago that we did not expect.

Senator LEVIN. I have seen that whole litany of all the problems
that we now have or we are now afraid of. All I can tell you is it is
a new list that we are getting here publicly, and I think the effort
is to justify something which previously has not been urged, that
somehow or other our inventory is not safe. I think that that is not
true; our inventory is safe.

Mr. CLAYTOR. I respectfully disagree with you, sir.
Senator LEVIN. You think it is unsafe?
Mr. CLAYTOR. No, no. I respectfully disagree that we have just

now come forth with this information. Ever since I have been in
this job for the last two years, this has been a major issue and a
major problem that we have addressed before the Congress.
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We believe that the stockpile we have is safe, but as we learn
more, the enhancement of that safety we owe to this country and
to the American people, and we are looking very seriously at that.

Senator LEVIN. Do we owe nonproliferation to the American
people?

Mr. CLAYTOR. Absolutely, Senator.
Senator LEVIN. I will read you what we agreed to about the con-

nection because you asked me before about the connection. Let me
give it to you.

This is what the final document of the last review conference
said in 1990: "The conference noted that no multilateral negotia-
tions had taken place between 1985 and 1990 toward the achieve-
ment of an agreement banning all testing explosions of nuclear
weapons for all time." By the way, that is the commitment that we
made in the Nonproliferation Treaty, that we would seek to
achieve the discontinuance of all test explosions of nuclear weap-
ons for all time, and continue negotiations to this end.

That is the treaty, a sacred document, some people think. In any
event, sacred or otherwise, it is something we agreed to. And here
is what we agreed to in 1990. "Mindful that the extension of the
treaty will be considered in five years, the conference expressed its
belief that a comprehensive test ban treaty would significantly en-
hance the universality and durability of the Nonproliferation
Treaty beyond 1995. The conference reaffirmed" -that is us; we are
a conferee-"The conference reaffirmed that a comprehensive test
ban treaty adhered to by all states would make the single most im-
portant contribution toward strengthening and extending interna-
tional barriers against the proliferation of nuclear weapons."

The United States agreed to that. You apparently do not agree
with it.

Mr. GRAHAM. I think part of the answer to that, Senator, is that
we have some experience in the past five years in the case of Iraq
where they did not test a nuclear weapon and yet they were very
close to having a nuclear weapons capability.

Senator LEVIN. So we no longer subscribe to that statement?
Mr. GRAHAM. I am not suggesting that that is the case.
Senator LEVIN. Well, do we subscribe to it?
Mr. GRAHAM. U.S. policy, as I said, over the ten years that I have

been involved in it, has been quite clear about our commitment to
a CTB. We are committed to a CTB. It is a long-term objective and
there are a number of conditions that have to be satisfied.

Senator LEVIN. Let me ask the direct question. Do we subscribe
to this statement that a comprehensive test ban treaty adhered to
by all states would make the single most important contribution
toward strengthening and extending international barriers against
the proliferation of nuclear weapons? Do we still subscribe to that?

Mr. GRAHAM. I cannot answer that question out of context.
Senator LEVIN. Okay. And then the last statement that we

agreed to in 1990 was that "the conference once again emphasizes
the critical importance of a comprehensive nuclear test ban and
calls for early action toward that objective." You are saying it is a
long-range objective. Two years ago, we said, the United States
said, under this President, that we emphasize-we were a confer-
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ee-the critical importance of a comprehensive nuclear test ban
and call for early action toward that objective.

Now, let me tell you, if we have changed our policy in the last
two years, I think the world ought to know it, France ought to
know it, because they are going to start testing again if we do. If
we continue our testing, France says they are going to continue.
Russia says they are going to start doing it. And that means, hey,
Katie, bar the door because a whole lot of other countries are going
to test as well.

And we are not in a very good position to maintain the nonprolif-
eration argument that the administration says it is interested in
but acts otherwise.

Let me get to the subject of today's meeting very briefly and
then we will let you folks go. Has the administration responded to
the Russian Foreign Minister's proposal of February 12, 1992, for
an exchange of data between nuclear weapons powers on invento-
ries of nuclear weapons and fissile materials and on nuclear weap-
ons production, storage and elimination facilities?

I think this goes to Mr. Gallucci.
Mr. GALLUCCI. Senator, I heard that question when it was asked

earlier, and I still do not know of that offer, and I will have to take
that and take it for the record, unless someone here knows that
answer.

Mr. GRAHAM. I saw the excerpt in Professor von Hippel's testi-
mony. I do not know in Secretary Baker's discussions with Foreign
Minister Kozyrev that that proposal has been made to us officially.
But we will have to check on that.

Senator LEVIN. It was an official statement of the Russian For-
eign Minister on behalf of President Yeltsin at the plenary meeting
of the Conference on Disarmament. This was an official statement
that he was reading on behalf of the President. It is amazing to me
that nobody here can tell me what our response has been. This was
February 12.

Mr. GRAHAM. I do not know if he has even raised it with us in
our bilateral meetings.

Senator LEVIN. We were at this meeting.
Mr. GRAHAM. Correct.
Senator LEVIN. You say you are not sure if he has raised it.
Mr. GRAHAM. In our meetings that we have had together with

him, I do not know that he has said that this was a serious issue
from their perspective and they were interested in pursuing it.

Senator LEVIN. Well, it is a serious issue. A Foreign Minister is
reading a President's statement. I think we ought to take it seri-
ously. There was something said earlier here today about treating
the Russian government with appropriate attitude, and clearly if
this was made at a plenary session we should not be acting as
though it was not made.

But maybe we have, so you are going to get us that answer. In
other words, you are saying maybe we have responded, so I do not
want to assume we have not, even though I am surprised that none
of you know whether we have. Just let us know for the record. I
guess that is all we can do.
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Mr. GALLUCCI. Senator, I am sorry to amaze you with ignorance,
but I do not know of that statement and, as I said, we will respond
for the record.

[The information follows:]
In his February 12, 1992 speech to the Conference on Disarmament, Russian For-

eign Minister Kozyrev stated ". . we may consider developing a reciprocal ex-
change of data between all nuclear powers on the number and types of existing nu-
clear weapons, the amount of fissionable materials and on nuclear weapons produc-
tion, storage and elimination facilities. Agreement to this effect could be reached at
the Conference on Disarmament, where all the nuclear powen3 are represented, as it
has experience in dealitig with similar issues in the context of CW negotiations."
Foreign Minister Kozyrev did not raise this proposal during his February 16-18 dis-
cussions with Secretary Baker in Moscow. Nor have Russian officials raised the
issue with us since that time, or formally tabled this proposal in the Conference on
Disarmament. Consequently, the administration has not provided a response to Ko-
zyrev's proposal.

Senator LEVIN. I think, Mr. Graham, this is your question.
Would we be better off knowing the total inventory of the Inde-
pendent States' nuclear warheads? Is that to our advantage, to
know what is in their inventory precisely?

Mr. GRAHAM. It would certainly be useful information to know
what was in their inventory.

Senator LEVIN. Would it be worth it to gain this knowledge, even
if it meant giving them the same data on a reciprocal basis?

Mr. GRAHAM. I guess the underlying question is, it seems to me,
what confidence would we have in the information that was provid-
ed to us. Could you verify that that number was accurate? Our ex-
perience in that case, as has been discussed on both panels today, is
that unilateral declarations about numbers of weapons are some-
thing that provide a useful data point, but it is very difficult, and
in this case impossible, to verify the information.

So it could serve as a useful confidence-building measure. We
just should not overstate the utility of it.

Senator LEVIN. Has that data been provided to us?
Mr. GRAHAM. To us?
Senator LEVIN. Yes.
Mr. GRAHAM. I do not believe so.
Senator LEVIN. Are we willing to provide that data to them on a

reciprocal basis since it would engender confidence?
Mr. GRAHAM. One of the questions we would have to address is

whether or not you are getting into revealing classified information
by providing the sort of specifics that you might be talking about.
Let me answer that question for the record, if I could, Senator.

Senator LEVIN. As to whether we would be willing to do that?
Mr. GRAHAM. Right, whether it would involve revealing classified

information.
Senator LEVIN. No, no. Whether we would be willing to swap

that information.
Mr. GRAHAM. Okay. And our judgment on that would depend in

part on whether it involved revealing classified information.
Senator LEVIN. But you do not know what the position is or

whether-you do not know what the position is, or we have not de-
cided that? How would you describe the status of that resolution?
We have not resolved that issue?
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Mr. GRAHAM. I do not know that we have taken a position on the
subject.

Senator LEVIN. Okay.
Do we think we know accurately the inventory of CIS highly-en-

riched uranium and plutonium that is available for nuclear weap-
ons? I think, Mr. Claytor, that may be yours, but anybody can
answer.

Mr. CLAYTOR. I do not track that.
Mr. GRAHAM. I think members of the committee, a number of

members were involved in the combined hearing with the Senate
Select Committee on Intelligence in which intelligence community
witnesses addressed some of those issues.

I understand that they have promised to get more detailed infor-
mation back to the committee and, frankly, I would just as soon
defer to them, if that is okay.

Senator LEVIN. Thank you very much. We will stand adjourned.
We appreciate your being here today.

We do not quite stand adjourned yet. You are all excused, but we
have some technical committee matters.

The record will be held open for members to submit questions for
the record to the executive branch witnesses.

And then, without objection, I would ask that several reports and
policy statements related to these topics at hand today be printed
in the record of the hearing, including a Policy Brief by the Natu-
ral Resources Defense Council; on the Biden condition on START
Ratification; an article by Spurgeon Keeney and Wolfgang Pan-
ofsky on the control of nuclear warheads and materials that was
published in "Arms Control Today"; and the unclassified cover
letter from President Bush and unclassified executive summary
from the July 1991 report on verification of nuclear warhead dis-
mantlement by the Federal Advisory Committee headed by Ambas-
sador Paul Robinson.

[The information follows:]
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NRDC NUCLEAR POLICY BRIEF
The "Biden Condition" on START Ratification:

Monitoring of Nuclear Warheads and Fissile Materials

For more information. contact:
(July 16, 1992) Christopher Paine - (202) 624-9350;

Thomas Cochran - 624-9329

On July 2 1992, the Senate Committee on Foreign Relations adopted a condition, proposed

by Senator Biden, to the resolution of ratification for START. It directs the President to seek an

appropri,,:e arrangement, "in connection with any further agreement reducing strategic arms," that

would permit monitoring of nuclear stockpile weapons and fissile material production facilities.

through the use of reciprocal inspections, data exchanges, and other cooperative measures [text of

Biden condition is artached at the end of this brief). The committee apparently does not intend that

such arrangements must be incorporated in the expected deMMRVing treaty codifying the results of

the June 1992 Bush-Yeltsin summit. However, in connection with the submission of such a treaty

to the Senate, the committee apparently expects the President to be in a position to certify that such

a verification arrangement, however accomplished, will be in place at the time the new treaty enters

into force.

A number of important considerations led the committee to take this step. While the former

Soviet Union announced in 1989 that it had ceased production of highly-enriched uranium for

weapons, the Russian Ministry of Atomic Energy has continued to produce plutonium for both

military and civil purposes. The United States, on the other hand, has not produced highly-

enriched uranium for weapons since 1964, or plutonium for weapons since 1988, and has

announce! that it will not produce either material for weapons purposes for the foreseeable future.



The United States does not use separated plutonium as a fuel in its civil nuclear power program,

and maintains a policy of discouraging other nations from doing so in the interest of limiting the

spread of nuclear weapons production capability.

Beginning in 1989, the USSR and then Russia sought negotiations with the United States

to ban the production of fissile material for weapons. These overtures have been rebuffed or

ignored by the Executive Branch. However, in testimony before the Committee on June 23,

1992, Secretary of State Baker noted that "we haven't produced any (fissile material] for a long

time" and that "right now, we have all we need." Despite the'vast surpluses of weapons-usable

material generated by deep reductions in nuclear stockpiles, Secretary Baker also testified, "if we

are going to maintain a nuclear deterrent, and have to have some fissile material, then we would

have to have the right to produce it." This position is without merit. Given that the radioactive

"half-life" of the existing U.S. fissile material inventory is measured in tens of thousands of years,

Secretary Baker's statement implies that the Executive Branch is seeking to reserve "the right " to

revert to a potential nuclear force even larger than average U.S. stockpile of 20,000 - 30,000

weapons maintained throughout most of the Cold War. The implication is technically unjustified,

and politically unsustainable in light of the overriding U.S. objectives of ensuring stable long-term

deep reductions in nuclear arsenals and a halt to the proliferation of fissile material production

capabilities.

While supporting prompt conclusion of a deMRVING treaty, the committee majority was

less than sympathetic to the Admi'nistration's argument that the desired verification arrangements

would unduly burden the next round of negotiations. Through numerous resolutions,

amendments, and reporting requirements, the Executive Branch has long been apprised of

congressional views favoing inclusion of controls on nuclear weapon disposition and fissile

material production facilities in agTeements beyond START. The government of the former Soviet

Union under President Gorbachev likewise suggested the inclusion of such controls in INF and

START, but was encouraged to drop the issue by the Reagan-Bush administrations.

Today, the case for such controls is even more compelling. They would reduce

significantly the uncertainties which now surround the disposition of nuclear weapons material in
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the new nadons formed from the former Soviet Union, and they would provide a firm political

basis for reaching agreement on strengthened proliferation controls at the 1995 conference to

extend the Nuclear Nonproliferation Treaty (NPT). Over the last decade, the Congress has

appropriated hundreds of millions of dollars for the development of improved verification

techniques, precisely so that the Executive Branch would be prepared to implement enhanced

verification arrangements whenever such controls were judged to be both technically essential and

politically feasible. That time has arrived, and many in Congress expect the Executive to swiftly

demonstrate to the American people that they have received full value for their large investment in

improved verification techniques.

Russian officials estimate that as much as 60 metric tons of plutonium and 300-500 tons of

highly-enriched uranium will be released from weapons before the year 2000. As Ambassador

Robert Gallucci, the State Department's Senior Coordinator for nuclear nonproliferation assistance

to the CIS, recently observed, "If this situation doesn't get fixed, in the long term it will be an area

in which we will have real worries about materials disappearing.' t We differ with Ambassador

Galiucci in only one resp,.ct -- there is every reason to be concerned about the short-term problem

of nuclear material diersion as well. The Executive Branch should therefore place a high priority

on the prompt achievement of the monitoring objectives set forth in the Committee's resolution.

A global ban on the production and acquisition of nuclear weapons material, if verified and

enforced by an international sanctions regime, would effectively bar further proliferation of

nuclear weapons, and would provide the basis for a strengthened international inspection system

assuring permanent deep reductions in nuclear weapons stockpiles. The Committee notes that on

May 29, 1991, the President called 'n the nations of the Middle East to "implement a verifiable

ban on the production and acquisition of weapons-usable nuclear material" and "place all nuclear

facilities in the region under International Atomic Energy Agency safeguards." 2

I uoied in William Broad, "Nuclear Accords Bring New Fears on Arms Oisposal," New York
Times, July 6, 1992, p. Al.

2 White House Fact Sheet on the Middle East Arms Control Intiative, May 29, 1991,
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Agreement between the United States and the appropriate states of the CIS on the desired
verification arrangements would lend momentum and credibility to the President's important -. but

neglected -- initiatve. The extensive on-site inspection measures needed to verify a production ban

would guard against a recurrence anywhere in the Middle East of secret programs to produce

weapons usable nuclear materials like that mounted -- with foreign assistance -- by Iraqi dictator

Saddam Hussein.

On February 12, 1992, Russian Foreign Minister. Russia Andrei Kozyrev formally

proposed a reciprocal exchange of daut between all nuclear weapon powers on inventories of

nuclear weapons and fissile materials, and on nuclear weapons production, storage, and

elimination facilities. The Executive Branch failed to respond positively to this Russian initiative

at the time, and to our knowledge, has still not responded in a positive manner to this constructive

proposal.

In light of the above considerations, the Senate Foreign Relations Committee condition

requiring nuclearr warhead and fissile material monitoring is reasonable, desirable, and achievable.

The Executive Branch should seriously examine the following measures for inclusion in

supplemental monitoring arrangements that meet the verification objectives of the Committee's

resolution:

a data exchange, ircluding the total number of warheads of each type, and the total

masses of plutonium and highly-eruiched uranium metal within and outside of

nuclear weapons;

an exchange of serial numbers and storage locations of warheads and bombs,

which could be updated at six- or twelve-month intervals;

application by the owning party of tamper-resistant, laser-readable bar-codes

and/or "intrinsic fingerprint" tags on all nuclear weapons (or on their containers

sealed with tamper-indicating locks), accompanied by immediate provision of

these data to the verifying parry at the inspection site;
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random on-site inspection of weapon storage sites to verify the disposition of

warheads as set forth in the periodic exchanges of data; identification of all nuclear

weapons or sealed weapon canisters entering a dismantlement facility or leaving a

production facility by matching the serial number to a unique barcode and/or

"fingerprint" tag;

international safeguards over fissile material permanently removed from weapons

use, civil stocks, and plants capable of producing such material.

We further recommend that the following, or similar types of data be considered for annual

or semiannual exchanges between the Parties to any further agreement reducing st-ategic arms:

(1) the numbers of CIS/Russian and U.S. nuclear stockpile weapons added, retired,

dismantled, and remaining in service (if any) in each of the following categories:

(i) total stockpiles;

(i) strategic ballistic missile warheads;

(iii) strategic bomber weapons;

(iv) nonstrategic ground-to-pound weapons;

(v) nonstrategic land-based air-deUvtred weapons;

(vi) surface-to-air weapons;

(vii) nonstrategic naval weapons.

(2) the current status, fissile material inventories, and output of all known CIS/Russian

and U.S. facilities with the capacity for producing or processing significant quantities of

fissile materials.

(3) the total masses of all CIS/Russian and U.S. plutonium and highly-enriched uranium

contained:

(i) in nuclear weapons;.

(ii) in other inventories not covered by an internationally verified commitment to

peaceful use.
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(4) the total masses of CTS/Russian and U.S. plutonium and highly-enriched uranium:

(i) in weapons on strategic nuclear delivery vehicles;

(iH) in all other nuclear stockpile weapons;

(iv) in stored weapons committed for dismantlement;

(v) in stored components of previously dismanded weapons;

(vi) removed from dismantled weapons and irrevocably committed to non-weapons

use;

(vii) in naval fuel cycles;

(viii) in civil program stocks.

In developing the verification arrangements required by the Biden condition, we

recommend that the Executive Branch seek to engage nuclear weapon experts of the former Soviet

Union in the joint development and implementation of:

(1) reliable techniques and arrangements for verifying a global ban on the production of

fissile materials for weapons purposes;

(2) reliable techniques and procedures for permanently transferring agreed quantities of

fissile materials out of the nuclear weapons production cycle, and for safeguarding the

secure storage of these materials pending future nonweapon uses or permanent disposal;

(3) techniques to permanently dispose of nuclear weapons components and materials in a

verifiable and safe manner so as to prevent recovery for use in weapons;

(4) increased technical assistance to the IAEA to aid in the accomplishment of its global

safeguards and inspection responsibilities.

To assure that there will be no undue delays in the ratification of further arms reduction

agreements, the Executive Branch should engage cooperatively with the Senate in a process of

advance consultation, as negotiations proceed on warhead and fissile material monitoring

arrangements.
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BIDEN CONDITION TO THE RESOLUTION OF RATIFICATION
FOR START ADOPTED BY THE SENATE COMMITTEE ON
FOREIGN RELATIONS -. JULY 2, 1992.

"(8) Inasmuch as the prospect of a loss of control of nuclear weapons
or fissile material in the former Soviet Union could pose a serious
threat to the United States and to international peace and security, in
connection with any further agreement reducing strategic offensive
arms2, the President shall seek an appropriate arrangement, including
the use of reciprocal inspections, data exchanges, and other
cooperative measures, to monitor --

(A) the numbers of nuclear stockpile weapons on the
territory of the parties to this Treaty; and

(B) the location and inventory 3 of facilities on the territory
of the parties to this treaty capable of producing or processing
significant quantities of fissile materials."

1 According to Committee staff, this phrase means that the supplemental
monitoring measures need not be part of the text of a deMirving (START II) agreement:
the additional verification arrangements could be included in a separate protocol or
executive agreement that would enter into force in conjunction with a deMirving treaty.

2 i.e any agreement beyond START I.

3 i.e. the fissile material inventory.
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Controlling Nuclear Warheads and Materials:
Steps Toward a Comprehensive Regine

Spurgeon M. Keeny, Jr. and Wolfgang KH. Panofsky

The abrupt collapse of the Soviet
Union has focused world attention
on the future status of some 25,000

to30,00sovi nuclear warheads Thepos-
sibitity that command and control might be
lost Aver even a portion of this immense
nuclear arsenal has raised the specter not
only of thousands of nuclear warheads s
protiferating to unstable new states, but
also of "loose nukes" falling into the hands
of irresponsible groups or even becoming
items of clandestine commerce with
nuclear aspirants in the developing world
This new situation has dramatically under-
Scored the importance of actually destroy-
ing the vast excess of nuclear warheads as
part of the arns control process

Until the Soviet Uron went into free
fall alter the defeat of the August coup,
mnst arms control thinking had focused on

mting and destroying the launchers or
deh cry vehicles for nuclear warheads
Without their assoiated delivery systems,
nuclear warheads were not seen to pose as
immediate a military threat, and they were
viewed as being much more difficult to
monItor than their associated delivery
vehicles The Intermediate-range Nuclear
Forces (INF) Treaty. which required the
destruction of the entire class of US and
Soi et intermediate-range missiles, did not
require the destruction of any of the as-
socialed nuclear warheads Escn the
Strategic Arms Reduction Treats (START),
which is formulated in terms of limits on
w arheads, places no obligaton on the pr-
ttes todestroy warheads madecscess bn te
elimination of their associated deliery

Spirgeorn Al Keery ,former deputy director
f t$he U S Arms Cotirol ard Plisarmani'i

Agenc. in plrepdct aid rcieih:,c director of
the Ar ti Copilrot Asoiation i.l'Xl'cairgK If
Pnnvisy is direct or emeritus if ti, Siutiord
Lir Accilcra r Crolro no.1 cli rin 'if Ite
Naiorinl Acrdo, oi Sci, v, Com, ., for
tttrniiotiaialSccurin i ntdtt Li', '4

"The control and
elimination of nuclear
warheads has emerged
not only as a critical
barrier to nuclear
proliferation, but also
as a necessary
component of efforts
towa rd deep
worldwide nuclear
reductions."

vehicles or launchers Although these war-
heads could be used either to arm other
delivery systems or to serve as a con mient
"mine" of fissionable material for rew war-
heads, these additional warheads and
materials were not considered to have great
military signihcance, given the superabun-
dance of nuclear warheads in the arsenals
of the two superpowers Now, with the
withering away of theSovLet threat and the
potential loss of central control oser the
%ast Soviet stockpile of nuclear warheads,
the future of those w arheads has become a
central security issue The control and
el osnatton of these warheads has emerged
not only as a critical barrier to nudear
prolfcranon, but also as a necessary com-
ponent of efforts toward deep worldwide
nuclear reductions--an objective which
suddenly appears within reach,

The Need for Control

The new situation, contlined u il !u o
on ,g viiiddirgiui'sx to Im it ,11d tuu',o

nuclear arsenals, has created three quite
distinct ruclearcontrol issues. First, there is
the time-urgent problem of preventing any
part of the enormous nuclear arsenal of the
former Soviet Union from adding a new
d mention to the threat of nuclear proldera-
ion. Second, there is the unique oppor-
tunity to ensure the destruction of
thousands of warheads that might other-
w LseW: the source of future proliferathon, or
provide a basis for "breakout" from agree-
ments on deep reductions in strategic ard
tactical nuclear arsenals, Third, there s the
possibility of vertiably reducing, to as 16W
a level and as ureversibly as possible, the
total number of nuclear warheads in the
arsenals of each of the nuclear weapon
states

'the United States and both the fading
,'sict Union and the new Russian state

properly fRwcused their attention on the in-
med are problem o ensuring the secu rity of
nuclear weapons during the difficult tran-
sition to the stili saguols' defined post.
Sosci world A solution Io thos problcn;
wil not require an) formal international
agreement, since it is dependent on
unilateral actions by Russia and under-
standings between it and the other former
repubcs in the new Commonwealut of In-
dependent States Although a satisfactory
long-term resolution cannot yet be guatan-
teed, at this writing Russia and the Com-
monwealth, with active prodding Irom the
United Stares, aFpear to be moving ex-
poditiously toward a satisfactory solution
of Itoe hfit problem

Accomplishing the sercord ob)ectsve,
verLtiably destroying warheads, will take
considerably more lime, and wdl require
bilateral agreements to establish proce-
dures to cortirm that designated warheads
hae in fact been destroyed This process
would ensure that the warheads could not
proliferate control is lost in the future and
wouldd prcveni redeploy ment of the drsig-
natod marhoads hi a povubln siuccesor
rngiii' S tmmvsfu inple cntalion of such
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a regime would not, however, constrain
Russia from making new weapons from
existing or newly produced stocks of ft-
stos ble material

The third, much moreambitious obec-
live would establish a comprehcnive
regime to control the tota sii'kpils., t
nuclear warheads, iitially of the United
States and Russia and then of each nuclear-
weapon state This would permit radical
reductions in the nuclear arsenals of all
nuclear-weapon states, with confidence
that another stale would not be able to
retain or secrelly produce militarily sig-
nificant tiumbers of illegal warheads
Verifiable constraints would have to be
placed on the manufacture of new war-
heads from existiag stocks, or from newly
produced fissionable material Such a
regime is technically possible, since all
nuclear warheads require highly enriched
uranium or plutonium, both of which can
onTy be produced in highly spocialhzed
plants whose operation and product flow
can be monitored. "p--roStlem is comspli-
cated,' however, by the fact that once
produced, the two filssionable materials for
all fr*ctical purposes last forever, and con-
siderableuncetainty exists as to how much
of each was produced in the former Soviet
Union's highly secret program over the
past 45 years Despite this fundamental dif-
ficulty, this regime can be safely ap-

70oat~J eementll, eonlrfbtfng Sb
US. aecr ty at eac step while presenting
little danger. Successful ursplementatIon of
such a regime would have far-reaching sig-
nilcance for world sectirtiy, long afler the
current crL,s over the seatnty of the SoviI
nuclear sl.ickpile has become only an
alarming footnote to a turbulent chapter in
history

Control in he Post-Soviet World

A brief review of the response to the
current nuclear control cnLS In the post-
Soviet Commonwealth underscores the
difference between tis immediate prob-
lem and the larger problem of developing
a regime to control nuclear warheads
When it became apparent after the failed
August coup that the Soviet Union's ability
to control its huge and widely dispersed
nuclear rsenal could no longerbetaken for
granted, President Bush took the imagma-
tii e a nd courageous initiative of announc-
ing on September 27 that the United States
would unilaterally destroy all land-based
taocal nuclear warheads, afher withdraw-
ing those currentTy deployed overseas, he
also announced that all sea-based tactical
warheads would be returned to the United
States, where some would be destroyed
This action provided then-Soviet residents

Missile reentry terclcs crushed ider tie tern. of the literaetsole-rauge Nuclear Forces Treaty
Stilarly. uider a tierfied ratrtead dr,niailiemcit riginle, ici cfors coild check that c ai col

waoreo,d ho ils d i ve utesic-oad Ii,t l mriil, liwt is sin ,tt , , tr

n-rfieguards, u itlotil rci'arii rset r ont tci ti'ifii iliotrwe toul

Mikhal Gorbachev %s ith the needed ration-
ale to annource a week later that the Soviet
Union would alsi- unilaterally destroy all
land-based tactical nuclear warheads Gor-
bache also proposed to destroy k-a-based
tactical nuclear warheads and to move air-
delisvered tactical lt arheads to central
storage President Bush's initiative, which
dramatically broke with past US insis-
tence on effective venflication of all nuclear
arms reductions, received almost unani-
mous approval here and abroad

With the creation of the Common-
wealth, US policy has focused on estab-
lishing the legal framework for the
succession of nuclear responsibility. The
United States has emphasized that the
nuclear warheads of the former Soviet
Union must remain under the strict control
of a single authority, with no proliferation
of independent command or control, To
this end. U S representatives have made it
clear that the United States expects the
newly independent non-Russian states to
toin the Nonproliferation Treaty (NI'T) as
non-nuclear-weapon states, and to support
the obligations of START and the Conven-
tional Armed Forces in Europe (CFE)
Treaty Under the NPT, Russia would be
considered lie sole successor nuclear-
weapon state to the Sos let Unon So fa r, all
former republic appear to have agreed to
his approach, although final details have
yet to be worked out, particularly to the
case of Kaakhstan

According to L S officials, the process
of moving tactical nuclear warheads to
Russia is going forward rapidly Senior
Russin officials have stated that, as of the
end of January this year, all tactical nuclear
warheads have be.n removed to Russ,
from all republics except Ukraine and
1iclarus, horn which alt remaining tactical
warheads will be removed by July .
Strategic warheads i 0l also be removed to
Russia in accordance with schedules st:ll
under discussuOn

As the situation in the Sot ict Unrion
deteriorated after the failed coup, inler.st
grew in the possibility of not only moving
warheads to secure storage, but also
promptly disabling warheads that might b.
at risk, and establishirg procedures to en-
sure that weapons slated for destrucon
were actually destroyed Congress
demonstrated its concern al-our the prob-
lem by appropriating $400 million of
Defense Department funds to assit, the
Soviet destruction program

The U S debate on how to pro,.'ed in
thiS Olrt ha Ktcsn course bt the notion

I
t
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dirassembfenuclear warheads Such prnce-
durs, which are highly dependent on
specific weapon designs, are relatively
straightforward, and can best be tarred out
by the technicians who originally as-
sembled and maintained the weapons For
example, nuclear warheads, man) of which
may already be protected by effective "per-
missive action links" (PALs), can easily be
physically disabled by fhe removal of such
cnitcal components as the tritium reser-
voirs, special batteries, electronic firing
units, or armingsensors Thewarheadswil
remain unusable indefinitely unless the
possessor his access to 'spare paris' or the
capability to manufacture them-not a
simple process, particularly in the case of
tntium Full disassembly is more time con-
suming, and involves reversing the initial
warhead assemblyy process Nevertheless,
this is a relatively straightforward exercise
for technicians fami[Lar wth the weapon, am
an approprately equipped facility

A proper role for U S scientists in this
situation is to help educate Russian and
Commonwealth political officials as to the
importance of the problem, and to present
possible options, so that they ll not be
entirely dependent in their decision-
making on their ow-n solentis or military
advisers, who may hass-vested interests in

how to proceed As a consequence of the
extremely compartmentalized nature of the
former Soviet mibtary-induqnal-sientific
complex, fls', if any, of the new political
leaders with in the Commonwealth, or even
their scentilcand military advisers, neces-
sa ly hav e any independent knowledge of
the highly secret Sosmet nuclear weaponn
program

Undersecretary of State Reginald Bar-
tholomew met separately en mid-January
with Russian, Ukraanian, BeLarusian, and
Kazakh officials en the latest o a series of
meet on these issues The U S delega-
tion included US nuclear w capon espirls
who continued preioiu, teotimcal discus-
5ions on the transportation, storage, di,.
bbng, and disassembly of nuclear weapons
In addition, for several )ears sarous US
rongos ernmental organil2ations, in par-
ticolar the Natural Resources Defense
Council (NRDC), the Federation of
American Sciertists (FASI, and the Nation-
al Academy of -iencces (N/,S), have spon-
sored groups ihat discussed these and
closely related problems in meetings wilh
Soviet %cientflc and policy groups Most
recently, last Desember, ihe N RDC and FAS
held meetings in Mccoi, and Kiev in
which the US delegation isas 1

,
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United States has avoided any suggestion
that it would be prepared toaccepi recipro-
cal verification to ensure that the desig-
nated Russian warheads had actuatly been
destroved

Despite the reluctance of the Unitied
States and at least some Russian officials to
agree to the reciprocally motored
destruction of warheads, this could be ac-
eomplished relatively easily without
reveabng sensitive warhead design data

At the outset, the number and types of
warheads to be destroyed would be
declared, in order to avoid subsequent
charges of ad faith "Tagmig" of all war-
heads to be destroyed would be very
desirable, but not absolutely mandatory, in
order to faclita te management of the entire
ins entory of declared w weapons through the
destruction process, which would take
several years to complete Since all tactical
%s arheads will haie ben rcmo'.u -ron lie

eld to storage o. vs i s Ifun Russia btoto roi
agreed verification plan could be put into
effect, tagging of weapons b rimot teams
would not be a difficult operation Pror to
tagging, lthe i capons could be disabled by
host-country technicians, if tis had not
already been done Many expensive
lagging schemes which uniquely
"fingerprint" items have been dc% eloped,
such as speo paint ws ith suspended ghliter
particles or recording olf mnule suriacc ir,
regularities Tampe'r-prcvif seals, such as
bundles of optical fihvcrs which , when il
limlna.c, provide un-quec -irturc, ate
al- a afable to witlurc it ,iinllgrili of-oi 1
t cr , Ior arho d ,rb-, .r al.r-til

Dismantlement Step By Step

So far in ihese meetings, first Soviet
and then Russian ofhoals have taken the
position that lIe problem is under control,
technical assistance is not nec-ded, and
verification of warhead destructon c-an
only be considered on a reoproal basis
Wfule the Uruied States has encouraged
Russia to disable and then destroy the
declared tactical nuclear warheads, the

When transferred to a central storage
site, the warhead would be received by a
oint team, which would check the tags to
authenticate the weapon To confirm that
thewarhead was not a dummy, substituted
bor a real nuclear warhead, the pint team
could inspect it externally with both pas-
sive and active sensors, which can at close
range confirm the presence of plutonium
and highly ennched uranium Techmques
for accomplishing this were developed

some 40 years ago, in connection w-ith con-
cern over the possibility that nuclear
weapons might be smuggled into the
United States, more recenolt, they have
been studied in great detail by government
and nongovtrniment scientists If further
evidence were desired to confirm that a
nuclear weapon had in fadt been turned in,
a low-resolution X-ray could externally
confrn a weapon configutration without
revealing detailed weapon design informa-
lion The United States is already using
special X-ray machines under the INF
Treat , to detcrnine the general nature of
tie contents of containers leaving the Vot.
kinsk final assembly plant for ballistic mis-
siles At the completion ofthiseamnation,
the warhead could be placed in a secure
container itlh appropriate tamper-proof
seals to ensure against subsequent ex-
changevol contain ersor warheads Thecon-
I ncrs l% would thon citlier be sent directly to
a de,,Iructivin f.cilits or put in seCUre
sitorage under jint surveillance, with
pliccal security provided by the host
criunlrv pending the availability of space at
a dvstruciion falohty

The actual 'destruction" of the war-
heads would ta ke place a a limited number
of sp-cial facilities, is h~ch would probably
lbe the same facilities that proilousts as-
sinbled the iarieads (one in the United
States at t1e I'aniex plant in 1-sas and two
ir mote n Rusia) W'hile t,,- dJimantle-
Imilt (It the weapons i-ould b, carried out
bl ost-countr- p roinvl , ib,.rccrs
k, -,u rilt 'e st old ( cc thc togs oi alt

,rl,,ids rL' Iil Id Iroi 1.,rog rind is -ould

I,,,.-.,r r , ,, -, o-, --,

"Successful implementation of such a warhead
conitroI regime would have far-reaching significa nce
for world security, long after the current crisis over
tire security of the Soviet nuclear stockpile has
become only an alarming footnote to a turbulent
chapter in history."

A ,_V
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check all recovered materials leaving the
facility The faility tself ,ould be subct
to perimeter monitoring b sensors and
observers, to ensure that the weapons or the
fisslonable malcrials reentered from the

sneapons were not being clande tinely
withdrawn The fact that the destruchon
process would probably take place at
facilities that currently assemble warheads
might initially present a complication.
however, when warhead assembly was
also brought under control (as described
below) this collocation could prove ad-
vantageous, leaving fewer facibties to in-
spect

The "destruction' eta warhead would
actually consist of its d:sassembly into its
component parts The fissionable ma terran
and any other valuable retrievable
matenats, such as tritium (i it had not al-
ready been removed), natural uranium
metal, or berylihum would be separated
from the high explosives and other corn-
ponents unique to the weapon, such as
firing circuits, batteries, sensors, Casing, or
reentry vehicle. Then, in a restricted area,
host personnel would burn the high en-
plosi es and destroy the other non-nuclear,
weapon-related components by agreed
techniques to prevent the residual
materials from revealing sensirive design
information The host could convert the
recovered fissionable material into ingots
by crushing or melting to protect sensitive
design information The fissionable
materials and any other valuable materials
recovered in the destruchon process wou Id
then be passed on to a pint team, where
observers would check that the tN pes and
amounts of materials corresponded to the
number of weapons dismantled

Although conceptually straightfor-
ward, the process outlined here i, demand-
ing-both in tme and equipment-as a
result of the large numbers of so arheads
involved and the dangerous and sensitive
nature of the operation Sret officials
have indicated that their , Ltng faocltimes
could handle 1,500-4,000 .warheads per
year, depending on how' many shils of
workers were employed and the
a vadability of special equipment

A Problem of Fissionable Material

Once the hssionable mrenat has been
removed from a dismntled weapon, it
could be placed ling-term ev-u rc sltrage
or preferably furilhcr processed so that i
could not be dirclv rertlloris, o fir

,seapi uv-h, bu could stil ltv re d ii tis
hiSt ciiuntri'v pCroeUl nuI cor progi'

flighly ennched uranium can be dealt wth
in a straightforward nranner that rns-s
thewe requirements, plutonium presents a
much more difficult problem, but one that
has acceptable, if not ideal, solutions

Wcvapirn-grade uranium tenriched to
more Ihan 90 percent U-235) could be
blended with natural uranium (containing
onlyO 7 percent U-235)to produce uranium
enriched to about 3 percent U-235, which is
of no value in warheads but is optimized
for use as reactor fuel To be reused in
weapons, the material should have to be
highly enriched again in an isotope separa.
tion facility, an expensive and monitorable
step While storage as 3 percent enriched
material should continue to be secure aed
accountable, once the uranium was in this
form there would be little incentive to
reintroduce it back into the weapons pro-
gram The material could be held in storage
until needed as fuel for peaceful power
reaciors or sold abroad for hard currency

Tie isotope of plutonium used in
weapons (Pu-239) presents a much more
difficult problem, since there are no abun-
dant plutonium isotopes with which it can
be d ilued to make st unsuited for weapons,
use As a partial solution, the plutonum
metal could be converted to the oide form
and mixed with low-enriched uranium
oxide to provide an alternative "mixed
oside" fuel for nuclear reactors In this
form, plutonium would not be irmi-
ately available for use in weapons How-
ever, the plutonium could be reconverted
to a form usable in weapons by cherrucal
processing, a much easier barrier to over-
come than reenriching low-enriched
uranium

Alternatively, the recovered plu-
tonium could simply be greatly diluted in
combination with other reactor wastes for
irretnevabledeepundergound burial The
economics of using plutonium in the fuel
cicle and of breeder reactors may well be
suffilcientl unfavorable for the foreseeable
tulure that the custs of converting the
plutonium to rafer products and storig it
securely for an indefirute period cannot be
u,tIed, making disposal the more attac-
tre option However, given the natural
predilection to retain materials with per.
ceived future value, and the uruversal sorry
state of nuclear wasted disposal, there would
undoubtedly be resistance to this solution

The nominal economic value of the
fissionable material recoverable from war-
heads is many billions of dollars )el,

eoln,rmrc motives to convert that moterral
rin commercial nuclear fuel are eoak ta
number of reasons With lie tagn,irt
r,irsus rl IInl-nucleriower indulri, hirc

is no shortage of fuel, and the uranium
mining and uranium enrichment in-
dusries are underutil.zed In addition,
Only a few percent of the cost of electricity
from nuclear power ptnnorsderives from the
cost of fissionable material, the bulk of the
costs come from the very high capital cosis
and the time necessary to being a plant on
line, Thus, the primary motive for convert.
sion of weapon-grade fissionable material
to commercial fuel is arms control, not
economics Nevertheless, the destrucoon
process would provide Russia with large
stocks of low-enriched uranium, which
could eventually be utilized to generate
electric power or could be sold abroad for
hard currency To encourage warhead
destruction, and avoid charges of 'dump-
ing" in an already depressed market, the
United States and other Western European
countries might buy the material for
strategic energy reserves at fixed prices

Controlling Nuclear Stockpiles

The procedures discussed thus far
would guarantee that a subsantial number
of designated warheads had aclualy been
destrovid, and the astocated fssionable
materials either permanently removed
from the stockpile or segregated from it for
as long as it was monitored To go further,
and create a regime to control the total an.
sir; of nuclear weapons and the stockpile
of fissionable materials potentully avail-
able for weapons, would require measures
to ensure that these materiaLs could not be
obtained from existing military or civilian
stockpiles or by the production of new fis-
sionable materials Implementing such a
regime would require a magor effort How-
ever, with the change in the East-West
relationship and the verification prece-
dents cstabLshed by the START, CFE and
INF treaties, it now appears wirfun reach, if
the irlitical i, ill eksins ir, the United States,

usrla. and eventually in other nuclear
weapon states as well

A s criliable regime to control the total
nuclear warhead stockpile would require
the following measures, in addition to the
veriled destruction of declared warheads
discussed above

I) Declarations of all nuclear weapons
and stockpiles of fissionable material,

2) A cutoff in production Of veapon-
grade material.

"1 Safeguarded operation of the com-
mercial ntcar p or industry, and

41 Irti,ijohu or nimtort o.
1
r'raiion

s 111 rAto iv to totr al, and a,,,rnl,
Il vseIil %i 01s-11O
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In rstablishing such a cornprehensve
regime, the Unitid 4aites and Russia
shsald initially eschiange deetanaions o
the numtxsr of wA rheads in their a rsenal-h
tvp-, takin into ac-ount ans lh~l that in

tficprtixvesso,1tcugdesirstnod Dsslaratsir
of the arissnis of tiss3kitihl maIc-rial a
each warhead type would be very helpful.
but not absolutely necessary The siles
would also exchange declarations on the
total amounts of plutonium and enriched
uranium (by levels of etrichn ent) that had
been produced from thebegniri n of thesr
program, as well as the amounts of these
materials currently in their military and
civilian ins entories. taking Into account
amounts expended in tests, operation ol
reactors, eupoets, and so on In the case of
Russia, these estiMates Wi would have to take
into account materials now located else-
where in the Commonwealth

In the past, both the Uruted States and
the Soviet Union considered such decLara-
tions much too sensitive to discuss Tcday
however, such declarations wcul it be
out of lie with the detaded declarations
made in cornecton with the I'F, START,
and CFE treaties Along with these declara-
tions, a[ i tning nuclear warheads shuud
be tagged i a "inlop'ration Suchlagging
would provide a built-in mechanism for
validating and tracking i warhead sub-
sequently designated for destruction The

Process of applying the Lags would also
partially salidjie the declaration them-
sel"es Once taagg.i was compleld. any
untiagged warhead that was observed in
any inspelin p ociss, foe thisoranvyv o her
agretns.nt. wosald autonatically con-titule
a vsla I trn

A cutoff of production of weapon-
grade uranium and plutonium would
Fresent the introduction of new' fissionsble
materats to repLace those removed from
the military weapons programs as war-
hiads are destroyed Such a cutoff could be
versied reatively easily, and would not
impone any burden on either the United
States or Russia

Indeed, The United States discon-
inued the produ-fion of highly enriched
uranium foe weapons in 1964,closed down
the last Plutonium production reactor un
19S8. and has no plans to produce either
material in the future The Soviet Uruon
announced that it had stopped the prodac-
lon of highly inched uranium in 1989
and would close its last ptutonium produc-
tion reactor by the end of the century The
delay in the shutdown of the final Sos-tet
plutonium production reactors mauty he ex-
pLained by the fact that some of these reac-
lots are dual purpose, also supplying
substantial amounts of electric power
However, in the present situation, Russia
hasnoconcivable requuement forany ad-

Utiler a fissroitable iafteruil cotHrol regime, highly enriched uranium from dismantled tirafon

coilS & rnir n-il to tfitraf ioraimi to nitrke ihs er;rrifed reo hr (se Tfl nraterul coilf ,iot ILC
usd iii a f ti il-, it ;,o cc'ii ieclhf itu o.-ccOaf of'+qiHo f'rh st ht ai t-c 1191i' -

pi, tnifitc I iig i ii it- ,i I it iiii7'0, titl i tic' i/i. li , 1.r ths tJc lJio Jihe.-ti i

s,
1

i* ,, hr

ditional plulontum production, gren the
large number of nuckar warheads it L; al-
ready committed to eliminate from its ar-
se'nal in the near future

A Cutoff in Materials Production

A cutoff of fissionable materials for
weapons is not a new idea OniginaUy part
of the 1946 BaNruch Plan, the cutoff was
reintroduced by the United Slaiesn u the
mid-1950s, and was a central element us
U S arms control proposals during the
1960s While the Soviet Union originally
opposed the concept, in the 1990s the Soviet
Union supported the cruloff and the United
States opposed it The verification of such
an agreement has been studied in the
United States since World War II, and has
in recent years been reNsited by go',em-
meni and nongovernment scientists
Moreover, the international Atomic Energy
Agency (IAEAI has accumulated a great
deal of practical experience in related
verification practices, in the process of
monitoring the nuclear facilities of ali non-
nuclear-weapon states party tothe NlFT On
the basLs of this etended experience, there
should be lri problem in promptlI estab-
lishing an adequatel, ie iiid cutoff of
production of fissionable material

In the cae of uranium ennclmen, na-
tion.tl lechnical means of enficalion cats
determine whether a known plant Ls in
operation, and this can easily be positively
confirmed bv on-site inspection Under a
cutoff. s4ne enrichment plants would con.
tnut to produce low-enriched material for
power plants This would require on-site
personnel to confirm the level of enrch-
ment of the plants output Since some
isotope separation techniques (such as
centrifuge separaton) permit the lesel of
enrichment to be increasedl fairly rapidly by
changes at Piping and valving, intrusive
on site mpest ins of such plants tould

has e to be quilt irequeni ii not continuous
A piieiitial complication results from

lhe f i his current US nuclear- powered
submarine reactors require uranium en-
riched to weapon grade fHosever, highly
enriched uranium for submarine purposes
could be provided by utilizing material
recaptured from dismantled weapons If
additional highly enriched uraniurr for
ihe noniarhead purpries were needed.,

a rv-itlid mount cnud e pirkiuced in a
de i-.inaild fa(tlft and f.ifricatIndi nt fuel
cl mint, unrd r on sie iii '(titn tlie

i ,, iii, iir t o r,, ir o. ll

I , , , , , , ".4 1 , - i , r , j I '
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major expansion of the program, or a
neparale US-Commonicslth ienfciiti

program, would be a ,cry small ten mi the
present secunl budget

Warhead Production

A final barrier to the use of fissionable
matenals either from clandestine stocks or
from the peaceful program could be
provided by monitored control of warhead
production facilities Ideally, there would
be a completeban on the production of new
warheads; however, both sides may per-
ceive a need for some standby production
capability to permit refabricatton in the
event of unantiopated reliabiity or safety
problems with existing weapons

This capability could be pctijtled at a
stogie declared facility for the fabrication of
fissile components (not a trivial operation
for sophisticated weapnsl and a single.
final warhead assembly facility These two
facilities would beclosely monitored, along
the same lines as weapon disassembly
plants, with all matenals entering and lean-
tog the plant subject to detailed external
inspection with sensors and X-rays For
every new warhead produced, a declared
%arhead not already scheduled for
destruction would have to be destroyed.
and an agreed equivalent amount of fis-
sionable material from any permitted
resere assigned to the weapon production
program

While this approach would have to
allow a certain infrastructure of supplies of
weapon components to continue, these
could also be subject to periodic inspection
to ensure that the scale of the operation w-as
consistent with thus radically reduced level
of produchon Since a significant clandes-
tine warhead production lie would be en-
tremely difficult to keep secret under a
regime of ma ndatory inspections of suspect
sites, this provision ould subsianinllv
reduce the potential danger posvd b un-
certainties in the reseies of fissonable
materals However, one could ru.t rely on
it alone if the other elements vi the regime
were unconstrained and Ur erif iv

Reducing the Uncertainties

A fundamental problem with such a
comprehensive approach to the reduction
of total warhead inventories to agreed
levels is the uncertair-t a- to the eiisiing

Sot tet stockpile of highl enriched
uranium and plulon-um -[ c l

iniornilattl01 on lie Sc,,, ct ji i sn il blc

material production complex. present -
limates involve substantial urertainties
These, uncertainties are in part due to Ow.
uxtremle secrecy which has surrounded ts,
.Soviet nuclear program from its beginning
and i.hich. despite recent relaxation, oll
exisis. and in p,rt are inherent in the

production processes themselves Al-
though these uncertainties can be nar-
rowed with access to facilities through
on-site IAEA-type inspections, they will
still remain significant, due to the complex
operating history of the plants, some of
which have been substantially modified,
closed down, or even toan down over tle
past 45 years With our current knowledge
of the Soviet program, this uncertainty is
equivalent to thousands of nuclear war-
heads With purely technical assessments,
based on conventional on-site inspe ion, it
would probably stilt remain in the range of
a few thousand

However, while purely technical
verification measurescarnot beepectr to
reduce uncertainties to very small num-
bers, a combination of technical assess-
ments with auditing procedures appbed to
production records, reactor operation logs,
records of consumption of materials in
weapons tests, and power production
should prove very powerful Thre veracity
of such records can be checked by compar-
ing their consistency with the physical con-
ditions of the production facilities and
other historical data. How far such auditing
procedures can be pushed remains to be
seen, and depends on the degree of
cooperahon and openness between the two
sides At some point, the inspectors mas
decide on the basis of consistency and
validation that cectaM production records
are accurate. This conclusion could drasti-
calli- reduce the range of uncertainty A
honk auditor, after all, does not actually
count all the money or personally examine
every asset held by an institution

In any event, at present stockpile le% els
these uncertamtlies are not a major matter
of concern, since there are no operating
forces to deer an) excess warheads that
might exist Consequently, excess material.
if it exists, would not alfetl the military
balance However, as the amount of fis.
sionable material in permitted levels of
warheads approached the levels of uncer-
tainly, that uncertainty would take on
great significance

The successful implementa tion of such
a regime, with the amount of cooFeraton
and intrusive access involved, itould nub-
stantialls rV-duCe ConVern asui iC a11ual
e-islence of hidden rL-srtvs aind tuld
Icav. each side tar more ,curc miii...st

mcst of the other's slockpile Nevertlheiss,
at -ome point the thv-ti-ical uncentaititt
wiuuld place a Pltur on the re ie

' 
chn.c-

i'5n5's This may indicate the lcus to
hich nuclear stockpiles can be red uc ,or

suggi-s that a fisionlble material rcen
of that magitude should be held in
lmoinitored storage if nuclear waricad in-

ventories are eventually reduced to very
low levels

A Major Opportunity

Russia and the Commonwealth of In-
dependent States have reacted promptly
and sensibly to the critical problem of
achieving effective control os er the arsenal
of nuclear warheads belonging to the
former Soviet Union Despite the major un-
certainttes u- the political situation, the im-
mediate control problems will probably
have been at least temporarily addressed an

the nea r future, A major opportunity exists
to augment these unilateral actions with
agreed measures for the verified destruc-
tion of the substantial number of warheads
that the two sides have declared will be
elinated from their nuclear stockpiles,
However, realization of this important ob-
ecti, e will require US acceptance of
reciprocal verification procedures, since
Russian leaders will probably find it pobhi-
cally impossible to accept urulateral U S
inspection (See p 15 )

The collapse of the Soviet Union has
draw n atenlion to the broader problem of
bnngmg the entire U S and Russian stock-
piles of nuclear warheads unde verified
control Such a regime, wfsch now seems
technically and politically feasible, would
haetoinclude declaratiornson total stock-
piles of warheads and fissionable materials,
a cuff in fissionable material production
for weapons, fuU-scope safeguards on all
peaceful programs, and monitoring of any
permitted continued nuclear warhead
prisiuchion

The implementation of the full control
regime vill take some time, and will in due
course have to encompass the programs of
all of the nuclear weapon states However.
even its initiation by the United States and
Russia would be a malor contribuson to
reducing the threat of nuclear proliferation,
helpig to ensure the unlimited extension
of the Nonproifetation Treaty in 1995

Fisals; and most important, the or-
gantzAtion and implementation of such an
international regime is an indLspensable
COW~tllnL'1 Of any program to reduce
ntslv,ir unrtoads and nuclear \iepn

i cl r t hrt let'k xii
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THE WHITE HOUSE

W'ASHINGTON

October 7, 1991

Dear Mr. President:

I am transmitting with this letter a report to the Congress:
Verification of Nuclear Warhead Dismantlement and Special
Nuclear Materiel Controls, as required by section 3151 of th,
National Defense Authorization Act for Fiscal Year 1991. Th(
report reflects-the views of.a Technical Advisory Committee
the subject defined by Congress: on-site monitoring techniq
inspection arrangements, and national technical means that m
be useful to verify the dismantlement of nuclear warheads, a
on the production of plutonium and highly enriched uranium f(
nuclear weapons, and the disposition of these materials
recovered from dismantled nuclear warheads.

A distinguished panel of Government and nongovernment technic
experts was assembled, according to Federal Advisory Committ(
Act guidelines, to serve as the Technical Advisory Committee
under the requirements of the Act. They have summarized the:
,,findings in the unclassified Executive Summary, and approve
material presented in the classified full report, initially
prepared by the Department of Energy. The Technical Advisor
Committee had full independence in expressing their expert
opinions on these matters. The Committee was chaired by
Ambassador C. Paul Robinson who served as the U.S. Anbassado
to the Nuclear Testing Talks.

The mandate to the Cormittee in the legislation was challenge
it is difficult and potentially misleading to evaluate verify:
cation issues in isolation from the details of a potential
agreement. Since there are no such agreements drafted, the
adequacy cf the verification measures could only be discussed
:n broad and general terms. That said, the report makes cleL
the difficulties and risks involved. FA d bY o -0 Cczit
rep---th-U- ed;staes-ou ld n o-effec ively veri y--he

atlr;alp'currentlv- cn-hand.. N7 e;,-ikewise could- not have high
con'idene-in discovering clandestine warhead or special nuc:
atFrial-s:ockp:Des, :n. adizion,.the report notes the exr

difficdit.of-non tortng the many potential oaths in which
nu~e ar , y'heads or special nuclear material could be oroduc(

U1;C L k-S S:?IDI
SECRET - 5 et l x
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The Cornittee charter was limited to the assessment of
technical verification arrangements and techniques, and
therefore their report does not address the broader nationa
security implications of the possible outcomes defined in ti
legislation. The Committee was in unanimous agreement, howe
that for any controls regarding warhead demilitarization or
special nuclear material production, maintenance of an effect
and modern nuclear deterrent must not be compromised.

Sincerely,

/
The Honorable Dan Quayle
President of the Senate
Washington, D.C. 20510

OFP-ItL COMLhU tlI -, T tOU

rC-E!VED iN TH; OFFICE 0:

T p D :" S'OD IJI OF THE SENATE
, ,-'.',D RECEIVED iL T 0 7 99i

i E , -- , _-N,_CL7,_SS__

UN-CL'ASS1FTED ":TH jrt A-- 4 mYtTe1,}d

SICPST AT:Ac~~~
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REPORT TO CONGRESS

VERIFICATION OF NUCLEAR WARHEAD DISMANTLEMENT
AND SPECIAL NUCLEAR MATERIAL CONTROLS (U)

JULY 1991

EXECUTIVE SUMMARY. (U).

A. INTRODUCTION (U)

This report has been prepared In order to meet the requirements of Section 3151
of the National Defense Authorization Act of 1991, which mandates a report to the
Congress on the onsite monitoring techniques, inspection arrangements, and national
technical means of verification (NTM) that the United States could use to verify de
actions of other nations with respect to

Dismantlement of nuclear warheads in the event that a future
agreement between the United States and the Soviet Union
should provide for such dismantement to be carried out in a
mutually verifiable manner

A mutual United States-Soviet ban, leading to a mulilateral,
global ban, on the production of additional quantities of
plutonium (Pu) and highly-enriched uranium (HEU) for
nuclear weapons

The end-use or ultimate disposal of an) plutonium and
highly eriched uranium recovered from the dismantlement
of nuclear warheads. (U)

B. CONTEXT (U)

This report addresses onsite monitoring techniques, inspec6on arrangements, and
national technical means of verification that could be used to attempt to monitor
compliance if a decision to pursue such arms control measures were made. The status,
role, potential use, and possible further development of these verification techniques
and :nsnecujon arrangements are examined. "ne report also identfies other impacts
incu.,rtg 'he risk of comprrnoisLng sensitive, nuclear-wapon-related infor-nauon. The
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shot-ha.nd te.m SNM (spe-ia] nuclear material) is generally used throughout the repot
io designate fissile mater, such as Pu or HJEU, whicb can be used to build nuclear
weapons. (U)

This report does not address the policy issue of wh-,)v-r it would be in the US
national sec urity interest to seek agreements with either th .,'ict Union or other
nations that would require the dismantlement of nuclear wrap(. s, the disposition of the
returned nuclear materials, and/or controls on the production of plutonium or highly-
enriched uranium that could be used to build additional nu(.jear weapons. That issue
can only be decided on the basis of strategic, military, and political judgemems,
including a net assessment of the objectives and capabilities of other nations relatdve to
US secLurity, which lie beyond the scope of this report. (U)

The effectiveness of the verification methods, which would be used to verify
compliance with potential agreements in warhead dismantlement or matet-ial production
controls, art but one factor in that assessment. - The overarching queston is whether
such 2reemcns would support US national security interests, even if all pai-ties were
in full compliance with such agreements. In addition, all potential routes to produce
nuclear materials and assemble them into nuclear weapons would need to be addressed,
as well as the effectiveness of our ability to verify such activities. (U)

Assessing the adequacy of potential verificadon measures is extremely difficult.
Standards for verificadon would depend not only upon the objectives and the details of
specific agreements, but also upon their geopolitical context. The relationship with the
Soviet Union; the degree of openness of Soviet society; and the two sides' nuclear
force postures, including number and type of weapons and delivery vehicles, total
amount of SWM, and size of research, development, and testing progams, and
production and material pro- :ssing complexes would be -. Dong the factors that
inFluence verification st.andar,.., Therefore, the adequacy of verification measures can
be discussed here only in very broad and general tzms. (U)

Ve,-ificaion for compliance purposes o-s b-yond onsite monitoring techniques,
insp:c:ion a.-rangements, and 1\TM, necessarily including information frorn all
intelhence sources, and the political judgments that are made on the basis of this
intorrn ation. This repo., in keeping with the Congressional charter, emphasizes the
techni-a mo-:-ing and .T'M techniques, and does no* address Ln de,,ail vuiner-ablt:y
ot,,er-utcaor -"chnolog' to cheating, po'enial cheating scenarios, etc. (U)

a pror."se..,d a reemerit provides for dtsmant."ment of SneCited numbers of
'Veapors or to: s~ecilitd -edu:'ions of S.., in,:s'ones, th follow.ng venriation
issues ul,,Id n.e. to be addess-l

Acrua3 , andpr.-e nuclear weapons are dLsmanted

Nute.ar materials recovered from Wcsmantdt weapons aie
no: uec or prohhtbed p"-.s-ts
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S Pohubitcd existing fac~ics ar shut down

Allowed producton and prToessing facilities are not used to
produce prohibited nterials or warheads

Clandestinc/proh ibited producton and processing facilites do not
exist. (U)

While agreements on warhead dismantlement or on limits on production of SNIM
for weapons might be vicwe d as arms control measuwes in their own right, it would be
better to view them as supplements to support arms control measures that would control
the numbers of warheads and/or delivery vehicles. The reason is that it would be
difficult to significantly reduce the uncertainty in knowledge of total Soviet SNM and
warhead inventories with present or foreseeable verification techniques and
a]rrngements. (U) . ". .

S 6f-vWrhtads'-.and rbtall
w-.2pon.SNM stockpilis,-,'th'n kG6-eg-of.the:tot-21NM th.tcotddp6sb], bise
forweapsou.ldbe;.ssntfa1.* SNM of, or neazr, wea>ons-quality is also used for
other purposes, including breeder reactors, research reactors, and submarine power
plants. The importance of the uncertainty in our knowledge of the total SNrM stockpile
inventory would increase as the size of the weapons stockpil!=s were decreased. (U)

There are significant asymmeties between the US and Soviet nuclear aheadd
material production and processing infrastructures. In general the Soviet infras-ucrure
is considerably largcr and has more redundancy. This asycmmeLry would place a much
greater burden on US verification of Soviet nuclear activities than vice versa. The
negotiation of treaties including mcas,; "s for warhead destructon and SN."M controls
could (and, from a US perspective, should seek to) redress these asymmees. An
incentive for the Soviets to close such facilities is the fact that many of these facilities
are ol! and environmentalJy hazardous. (MD

Aside from the summary and introductory discussions, the main body of this
Report to Congress is divided into a section covering general vcriqiation measures, and
then three sections covering the prima.-y topics of inte:est: verification of
wisr,-nanleimnt, SNMN cont:ols/cutoff, and material dispositon. (U)

C. NTM, ONSITE MONITORING TECHNIQUES, AND LNSPECTION
ARRANGEMENTS (U)

The utiliiy and effectivn:ss of inspection arrangcrnents, onsite monitoring
tehniqus, and NTM would te highly dependent on the objectives and spec.flcs of a
neco:iat.d ac-rctme:nt and thc degree of dctail of the corresponding verit'-atton
pro:ols. he key obs-aons from this poron of th repor-e listed on he next
p Cge (U)
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For some of the verificadon tasks associated with warh.ad
dismandtcmcnt and SNM control (for example, monitoring
declared stocks, wArbead cUsmantlement, facility shutdown,
and acdviaes at permitted facilities) onsite inspection would
play a dominant role, with NTM playing a lesser role,

While simple techniques (such as visual monitoring or chain-
of-custody) can suffice for some verification tasks, more
complex monitoring techniques (such as acdve interrogation
of treary-limited items.[TLIs)), some of which have yet to be
developed, would be required for other tasks. (U)

Warhead dismantlement and material production have some
unique, externally observable signatures useful in other
monitoring efforts. However, these signatures have limited
value in monitoring by national technical means. NTM
could :id in monitoring some changes in the status of
declared facilities, particularly those declared to be inactve.
However, the detection and identification of undeclared
SNM and weapon-associated sites through N1-M could not
be relied upon at present and the prospects for developing
such detection and idcntilication capabditics : the fu-v arc
low. (U)

It is important that speci'ic treaty provisions should be
negotiated with adequate 1now]ge of the linritaudns of the
inspection and monitoring t.cnniques that would be
employed. (U)

D. VERIFICATION OF NUCLEAR WARHEAD DISMANTLEMENT
(U)

The warhead dismantlement process can be- reprcsc; t-d as threc separate
processes from a verificajon Potnt-o:-vcw. (U)

I. %\N'V-ha a ldenccartn - conl-radon that the unit to b. dismantled, in fact, is or
con:z.ins a nuclear warhead (and perhaps a specific t)pe of nuclear warhcad)
ra:h-r than a surrogate. (U)
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2. Chain.nf-Cu trLo - verification that the unit idendfied as containing a warhead
remains intact during transpon from the site where idenification took place to a
dismaotnrnlcnt site and during any temporary storage. There must be assurance
that the warhead was not removed and replaced by a surrogate during the
transport and an) temporary storage process. (UT)

3. Dismantlement - disassembly of the warhead-containing system to the degree
required. (U)

The key observations concerning verification of warhead dismantlement are as
follows. (U)

dismaen lemet:of;heu'd i,'cared. cbuuI & be:a ,-c mplished

involveL-in, ,th e:¢pro'cessYf'C. fi fyng'-'di s ahtle m 6t't
pinidularlythe risksofidisclosing.sensitiveinformation.
SuCh-disclosures could re, i_6tendal f nerabiliti'of our
nuclear forces or re-,eaI design information that could be
used b- others to develop or improve their own nuclear
weans. (U)

D te~km~i ni : -~jnj ti :.._ mb~,,.'6f.,w arh ea ds'. thba t.2: s d e
,osse-ar-the ic-d an--agreement .would -en t into, force

con~ ei m t .and. th. pa u .r 6f e x . ob s ab l s T h

w&Ul~&a'iSply to both warheads of a partcular' ty'epad to
total stock-piles. Uncertainties in initial inventories - ould
become more important as the size of the warhead stcpiles
decrease. (U)

SNM and nuclear weapons emit characteristc radiation
which could be used as the basis for detecting the presence
of these materials and their quan6ities under onsite inspection
az:-angements. It might be possible to develop techniques
that offer improvements in warhead identificaton with
reduced risks of disclosing sensitive information. (U)

Chain-oF.custody arrangements offer the possibility of
ve-ifyir.g ci.mantiement with a lower risk of divulging
sensitive information. Po'falT-p'eir'ter;rnfonitbrrrg
t ech n i q.cs';_'g h~.. .,a p plih'ed:to'Z.' _arhea d rdi-mi e t

facilie -,-rirrordertavoid, tenes
monsTonngc.pf.&,hdii.dsmaln ee ftproces In s ctor.ar-rn eenti s.tha t.usa .. ce~bin)a.tiofof ii i drafdorn-

58-610 - 0 - 93 - 9
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possibilities. evasion scenarios must be carefully and
thoroughly cvaluat-A. (U)

In order to segregate roew warhead production functions
from dismantlement functions, modified or dedicated
facilities, as well as new processes or procedures for
carrying out warhead dismantlement in onsite inspection
regimes, might have to be provided. (U)

The verified destrction of the non-nuclear parts of the
dismantled warheads would have little arms control
significance, since these parts could be reconstituted in a
clandestine manner with only modest efforts and costs. (TU)

E. VERIFICATION OF SNM PRODUCTION- CONTROLS/CUTOFF
(U)

Special nuclear materials are produced to serve both militar y, and civilian needs. It
is assumed That any agreement to control or ban the production of SNM for use in
nuclear weapons would be designed in such a way as to permit other uses. The key
observations from this section of the report are listed below. (U)

'I W~ou d: ber~e Fe'.q 7 i fi ulf t'-to-ye rif y;twi thob t,-a
si , fi~can 265 i" fe'f~',-fiF: 2"'.6f~thet S.NM.siio--i];

th a t:si d "po s. s t.fi-i t ireea0.: .e.... _ntw0.u~ld enter
into.,force. The resulting uncertainty would likely beco5e
more important as the total SNM stock-pile decreases.
Furthermore, monitor-ing techniques would be unable to
effectively reduce this uncertainty due to the ease of
concealment, the lack of external observables, and the
difficulty of determnLing the performance of past operations.
(U)

An integr-ated ci\,iJ iuit,-)' matr,Jl production complex,
sucb as in the Soviet Union and ot-hr courS-ics, would
complicate the verification of the inital inventories of
.ma--nal available for weapons. (U)

Li an)' aree-ment to limit production of S.NM, verficaon
would require monitoring of approp,'ate elements of the
c-iLian fuel cycle. (U)

Triturn production reactors would also n cd to bc onitored
to foreclose the possibility of prohibi:ed Pu production.
S -dral, all othe,- produz.on ard use of SNM (e.g., naval
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fuel, research reactors, breeders, and as tritium reactor fuel)
would need to be monitored. (U)

1'v6ic 1d be very'difficlt to detect &,d identify productionj
from undeclared errichment plants.$,Although detection of
undeclared reactors would be somewhat less difficult, it
would not be assured. (U)

lThepotential-of-ncwtechnolog. suchl'as laser, isotopesSepar a t i 6"rifu ran ium'.a.dPu r- or- mod ern:- centrifuge,

enrichment," would open up significant new opp6rt=- ies for,
S KM-'f' du Hi6hWi-*2*,Lh mim -otsevables. - (U)

Possible benefits that would arise from the monitoring of
SNN and related faciliies include opportunities for onsite
presence at the correspondingly larger number of Soviet
facilities as well as a sri nt-he'niii"ngof,'co'maitrnen'ts to.the
Non'lP proliferation fTreary:(NPT): (U)

F. VERIFICATION OF SNM DISPOSITION (U)

The disposition options for SNM recovered from warhead dismantlement include
its reuse in weapons programs; use for naval or space reactors; use in commercial
reactors; monitoed storage; and irretrievable disposal. T'ne SNM returned from
dismante.d weapons has substantial value that would represent major cost savings if
these materials could be used in permitted programs, such as to fuel commercial power
reactors. The key observa,'.ns from this section are provided below. (U)

Most disposition options would be reversible a some cost.
(U)

Blending high.y-cruriched uranium with appropriate amounts
of depleted uranium would significantly reduce the weapon
utility of such -atet-ial, such that it would require re-
eri:ichment along with those attendant costs. However,
additiona e-,riche.d uranium would then have to be produced
in order to provide mate,ial for permited uses, such as naval
r-actors. (U)

The weapon utility of Pu can be signilicantly reduced by
adding highly r'adioa.:ive material (denoruring) which would
renuLre subse quent reprocessing in shielded facilities to
retmnve the aced material in ord-r to reuse it in weapons.
.A] tough this denatured plutonium would be difficult to
hand iEt, is couLd be p-urifi d for r-u s- in existing reproessing
plans, a a lower cost tLan for producing new plutonium.
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Other less reversible processes for preventing plutonium
musc might be developed, such as incorporation in a glass
matrix, th&i would increase the costs for Tecovery and reuse.(u)

tha g.&ib1o'otr ,matei tofff'oseolher.'progrms,

Long-term storage of material would likely b,- possible,, to
monitor using stadard safeguards technologies. However,
th-_ form and location of the mater i would be a critical
paarneer since some forms (full-up-weapons systems or"
intact components, for example) would easily b-- retured totheir military function with niman-l cost and rimr penajtis,
to facibltatp, a breakouL (U)

G. MULTILATERAL CONSIDERATIONS (U)

The potenrdal for muJtiJat.-aJ,.n,'olvemcnt in warhr-ad and matwr/,.J conL-o] regimesincludes some addir~onal consider rations. These art summariml below. (U)

The allowed margin of error in dctcrnining thr- size,- and
d~sposidon of weapons or SNMv s*o.:kpiles would dtpe.nc onth: specific 1c panri:s involved and the degree of mati--ity of
their nuclear weapons programs, and of course whh er
these pa.,',.ts even had such programs. (UI)

US obligations urd.r the Non-Proliferation Treaty would
n--c to b,_ considcrcd if inspectors from prolifcrant or non.
nuclear wr-tzpon s:.t-.s would be involved in tht inspcz:ion OfUS nucl~a~r wapon Afacidcis. Tht ]1',el of int--usivenss of
vtrmrcapJon arrangcm:ns v,.'ould bcom: more i Mpo.";ant if it
compromised design information or other weapon

10 0 --1 o: S. (U)

Po:tndal ;osinivc innpacts wo Ild include: 2 cno-mn of
n:-_:nar.onaJ pt'rc~puon) of th-. I'lin: of Wh^ czrv, pa-u:s to

2a5ed : by.A cle.-Vi of thc.Non-Proift-ation Trta. ,. (U-)
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Senator LEVIN. Now we will stand adjourned and thank you all.
[Questions for the record with answers supplied follow:]

QUKaTIONS SUBMIFrED BY SENATOR SAM NUNN

SEkator Nuw . Dow the State Department believe that the arrangements for ver-
ification that are currently in place under Nunn-Lugar program are adequate in
promoting our non-proliferation interests or would it favor putting CIS nuclear dis-
mantlement activities under some form of reciprocal or international control?

Mr. GALLUCCl. We believe that our current efforts are adequate in promoting our
non-proliferation interests. International control over nuclear dismantlement activi-
ties is unnecessary, would prove difficult to arrange since they may require detailed
negotiations, and could slow the process of dismantlement. Reciprocal measures are
unnecessary, since the problem is safeguarding fissile material in the former Soviet
Union, and ensuring that it is not diverted to other countries. The United States
already has adequate safeguards in place for its own fissile material.

Senator NUNN. One outstanding Nunn-Lugar issue is whether the United States
should assist Russia financially in the construction of a storage facility for fissile
material extracted from CIS nuclear warheads until decisions are made on the ulti-
mate disposition of these materials. Do you think such a linkage should be made,
and if so, what is the timetable and procedure for reaching an understanding with
Russia on the ultimate disposition of the fissile material?

Mr. GALLUCCI. The administration sees a direct linkage between the size of a stor-
age facility for fissile material and the resolution of the ultimate disposition issue.
Because there is currently little prospect for a cost-effective civilian use of plutoni-
um in the near term, a storage facility will be needed at a minimum to store 50 tons
of plutonium declared by Russia to be in excess of its defense needs. In addition,
even if we can reach agreement with the Russians to sell their excess highly en-
riched uranium (HEU) for conversion to low enriched uranium (LEU) for civilian
nuclear power plants, some fraction of the HEU will need to be stored temporarily,
pending conversion to LEU. Because of these considerations, a sizable storage facili-
ty will be needed even if the ultimate disposition discussions result in HEU being
converted and sold into the civilian market.

The United States is still evaluating possible assistance to Russia in the construc-
tion of such a facility. Without prejudice to a decision on U.S. assistance for con-
struction, we are seeking an agreement on a joint U.S.-Russian design effort for the
proposed facility.

It is our intention to press forward on discussions on ultimate disposition in the
next few months to reach agreement. Such an agreement will permit the United
States to make a better decision as to the extent of assistance that might be provid-
ed in construction of the proposed fisile material storage facility.

Senator NUNN. During our first panel, Dr. von Hippel maintained that "there are
limits on how far we can ask Russia to go unilaterally---even in exchange for finan-
cial assistance." Do you anticipate that if the United States offers a level of finan-
cial assistance sufficient for Russia to agree to move the START II deadline up to
the year 2000 Russia will also insist on reciprocal verification rights vis-a-vis .S.
nuclear weapons dismantlement activities?

Mr. GALLUCCL. No. Both Russia and the United States recognize a common inter-
est in moving the completion of the reductions mandated by the June 17 Joint Un-
derstanding from the year 2003 to the year 2000. In the discussions leading to the
Joint Understanding the only condition for such acceleration was U.S. assistance.
There was no discussion by either party of warhead dismantlement or of inspection
rights with respect to such dismantlement. We would resist any attempt to combine
the subject of warhead dismantlement with the treaty codifying the June 17 Joint
Understanding.

Senator NUNN. Do you agree with Dr. von Hippel's assertion that START II could
be blocked by "Russian conservatives" if the United States keeps open the option of
recycling fissile material from our warheads while insisting pursuant to the Nunn-
Lugar program that Russia not recycle theirs?

Mr. GALLUCCL Neither Russia nor the United States has linked fissile material
controls to the implementation of the June 17 Joint Understanding. We intend to
move rapidly to codify the Joint Understanding in a treaty. While, for various rea-
sons, some Russian conservatives have reservations about the June 17 Joint Under-
standing, we anticipate that both the United States and Russia will ultimately find
the future treaty in their interest and will act to bring it into force.

Senator NUNN. How concerned do you believe Russia is about its nuclear weapons
ending up in some Third World country?
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Mr. GALLUCCL. The Russian Government and the military establishment of the
Commonwealth of Independent States have stated that they are very interested in
preventing the transfer of any nuclear weapons to third states, and that they have
taken all possible measures to prevent such transfers. Such transfers would be of
great concern, both to Russia and to the United States. We further believe that the
danger of proliferation of former Soviet nuclear weapons or components is a serious
concern in Russia and is a significant factor in the cooperative Russian approach we
have experienced on these matters.

Senator NUNN. Secretary Gallucci, what safeguards has Russia put in place to
guard against such proliferation?

Mr. GALLUCC. [Deleted.]
Senator NUNN. Do you believe that the United States can confidently certify pur-

suant to the Nunn-Lugar legislation that the nuclear warheads we are assisting
Russia to destroy are actually being destroyed and not recycled or transferred to
other countries?

Mr. GALLUCCl. Our judgment is that Russia is committed to foregoing any use in
new nuclear weapons, and preventing the transfer to other countries, of fissile mate-
rial and other components of dismantled nuclear weapons. On April 8, 1992, Acting
Secretary Eagleburger provided the appropriate certification pursuant to the Nunn-
Lugar legislation. The administration stands by this certification.

Senator NUNN. Mr. Claytor, in your statement you say: "with respect to onsite
inspections of U.S. nuclear production facilities, we are still evaluating whether or
not such monitoring can be implemented in a fashion consistent with U.S. security
interests and our statutory requirements under the Atomic Energy Act of 1954 for
the protection of nuclear weapons." When will the Department complete this eval-
uation.

Mr. CLAYTOR. Although at the present time there are no ratified nuclear arms re-
duction agreements which would require onsite inspections of U.S. nuclear weapons
production facilities, the Department, in order to prepare for such inspections under
future treaties (e.g., the CWC) has been studying this issue. We have completed an
initial review which has shown, primarily, how much more work we have to do to
address the issue. As noted, we must look at the question in the context of the legal
requirements under the Atomic Energy Act to protect secret restricted data (SRD)
and SRD is involved in all aspects of the Department's nuclear weapons program. In
addition, at some DOE facilities, monitoring raises safety issues which must be care-
fully reviewed. We do not believe that it is Congress intent to have monitoring
result in a significant slow down of the dismantlement program or substantially in-
crease its costs. The review is more of a continuum than a set point in which we
must look at each type of operation, identify serious problems, explore the feasibili-
ty of overcoming those problems and assess the cost in time and money of the poten-
tial solution. As a consequence of these complexities, we cannot provide a specific
end date.

Senator NUNN. In your February 25 appearance before this committee, you testi-
fied as follows: "The accelerated rate of weapon retirements resulting from changes
in Department of Defense requirements has produced a formidable challenge to the
DOE transportation fleet and to the disassembly and disposal operations conducted
at the Pantex plant." Since that testimony, the United States and Russia have
agreed to a much more far-reaching nuclear arms reduction drawdown.

What additional workload, storage requirements, and funding, will be necessitated
as a result of the summit agreement?

Without getting into a classified area, can you give us a rough idea of what per-
centage of the strategic nuclear warheads we will be withdrawing from deployed in-
ventories as a result of START I and START II will be destroyed, what percentage
will be recycled into other nuclear weapons, and what percentage will be main-
tained intact?

Mr. CLAYTOR. The impact of the summit agreement is that the dismantlement
workload will continue at the planned level for a longer period of time. This is con-
sistent with the currently planned resource requirements.

As I indicted in my prepared statement, the precise number of each type of
weapon being retained and being scheduled for dismantlement is reflected in the
Nuclear Weapons Stockpile Plan approved by the President. The President has di-
rected that the plan be modified to reflect the June 17, 1992, U.S./Russian Joint
Understanding, and the Nuclear Weapons Council is working on the revision. Until
we have completed that effort, and the President approves it, it would be premature
to comment on the disposition of the warheads affected by the Joint Understanding.

Senator NUNN. A July 23 article in the Washington Post reported that the admin-
istration was deeply divided over the proposal by Russia to sell Russian weapons-
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grade uranium to us for use as fuel in civilian nuclear reactors. According to the
article, the Departments of Energy and Defense oppose the proposal out of concern
that accepting it could create pressure for us to agree to dispose of our fissile mate-
rial, rather than retain it for recycling into other nuclear devices.

a. Is this article accurate?
Mr. CLAY 'OR. The article was inaccurate. The Department of Energy does not

oppose the proposal to seek an agreement with Russia concerning the disposition of
highly enriched uranium from dismantlement of nuclear weapons in Russia. Under
such an agreement, uranium from weapons in Russia could be sold to the United
States for use as fuel in civilian nuclear reactors. Also, it is our understanding that
the Department of Defense shares this view.

Senator NUNN. For many years the Department of Energy has taken back and
reprocessed spent research reactor fuel from foreign research reactors. The Depart-
ment of Energy did this when it had provided the new fuel for these foreign re-
search reactors. This was done to reduce the proliferation potential of the fuel pro-
vided. Proliferation was a particular concern in the Department of Energy program
to take back natural uranium reactor fuel used in CANDU reactors (when reproc-
essed this fuel yields plutonium). Will this program stop? What is the proliferation
potential of such a decision?

Mr. CLAYTOR. The Department has accepted spent research reactor fuel of U.S.-
origin for reprocessing since 1968. No such fuels have been accepted since 1988. We
have also accepted natural uranium spent fuel from the Taiwan Research Reactor.
No natural uranium spent fuel from CANDU power reactors has been accepted by
the Department.

The vast majority of U.S.-origin spent research reactor fuels are located in coun-
tries with which we have no proliferation concern. While some U.S.-origin highly
enriched uranium, which has been irradiated, is located in countries of proliferation
concern, the quantities themselves are not of major significance. The Department is
presently reviewing its policy for acceptance of U.S.-origin spent research reactor
fuels in light of the changing situations involving reconfiguration of Departmental
facilities as a result of the end of the Cold War.

Senator NUNN. Mr. Claytor, when was the last time a test was conducted primari-
ly for stockpile evaluation and not in response to a specific pre-identified problem?

Mr. CLAYTOR. [Deleted.]
Senator NUNN. In your statement you indicate that the stockpile memo in re-

sponse to the June 17, 1992, understanding is still being prepared, and thus, you do
not respond to the question asking what weapons will be in the stockpile. However,
you state "it should be noted that most of the weapons in the planned smaller stock-
pile do not have all of the desired safety features. What are the weapons in the
planned stockpile?

Mr. CLAYTOR. Regardless of the actual stockpile composition, the statement that
.. most of the weapons . . . do not have all of the desired safety features" is ac-

curate. Until we determine the stockpile composition and warhead disposition fol-
lowing the June 17, 1992, Joint Understanding, the DOE and the DOD are studying
the desirability of making safety enhancements to the warheads which might
remain in the stockpile.

Senator NUNN. In your statement you say that "there are no current plans to
build any new weapons or remanufacture existing weapons."

How does this statement fit With the Department of Energy's efforts possibly to
reuse pits from retired weapons in the weapons safety modification program?

How does this statement fit with the amended budget reqaiest?
Mr. CLAYrOR. In my prepared statement, I said "A limited number of the plutoni-

um pits have potential application in a pit reuse concept in potential safetyen-
hancements to weapons being planned for retention in the stockpile; this is being
considered in the safety enhancement studies previously mentioned." These studies
have not progressed to the point of identifying specific design modifications.

The amendment to the fiscal year 1993 budget request reflects the reduced work-
load which resulted from cancellation of the W88 and other warhead production
programs.

Senator NUNN. In 1989, the Director of the IAEA proposed that the former Soviet
Union store the fissile materials extracted from its surplus nuclear warheads w:th
the Agency. Did the Department of Energy support this proposal or have any posi-
tion on it?

Mr. CLA'rOR. We are not aware of such a proposal in 1989 by the Director of the
IAEA. In 1989, Soviet Foreign Minister Shevardnadze gave a speech at the 44th
U.N. General Assembly, in which he called upon all nuclear states to commence
preparation for conclusion of an agreement to stop and ban the production of fis-
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sionable material for military purposes and in which he suggested that IAEA safe-
guards could be used in verifying such an agreement. The Director of the IAEA
noted that a reduction in the production of such material for weapons purposes
would be very broadly welcomed and that, given adequate resources, tle IAEA
would have the ability to verify that no use for weapons purposes is made of any
nuclear facility or fissionable material submitted to its safeguards. However, no pro-
posal was made by the Director of the IAEA for the Agency to store fissile materials
extracted from former Soviet Union surplus nuclear warheads.

In any case, as a result of the dramatic changes that have occurred in the former
Soviet Union, we are now addressing the issues associated with fissile materials re-
covered from former Soviet Union in our ongoing discussions with Russia. These dis-
cussions include use of Nunn-Lugar Act funds to assist the Russians in building a
safe and secure storage facility for recovered highly enriched uranium (HEU) and
plutonium and establishing an effective material control and accounting and physi-
cal protection system for such a facility. In addition, on August 28, 1992, the United
States and the Russian Federation initialed an agreement to ensure that HEU from
dismantled nuclear weapons in Russia will be used only for peaceful purposes. The
agreement provides for the conversion of this material into ci% in reactor fuel and
establishes measures to ensure that the nonproliferation, phys I security, material
accounting and control, and environmental requirements covei ing this material are
met. Specifically, the agreement states that the HEU and the low enriched uranium
(LEU) acquired by the United States under the agreement will be subject to safe-
guards in accordance with the agreement between the United States of America and
the International Atomic Energy Agency (IAEA) for the Application of Safeguards
in Connection with the Treaty for the Non-Proliferation of Nuclear Weapons. In ad-
dition, the agreement states that the United States and the Russian Federation
maintain physical protection of the HEU and LEU acquired by the United States.
At a minimum, this protection should be comparable to the recommendation set
forth in IAEA document INFCIRC/225/REV.2 concerning the physical protection of
nuclear material. In addition, we are assessing a full range of policy options for the
disposition and management of the excess weapons plutonium (Pu).

REGARDING DISPOSITION OF EXCESS U.S. FISSILE MATERIAL

Senator NUNN. In your statement, you say: "Studies are also being initiated both
within and outside DOE to examine the options for the long-term disposition of plu-
tonium removed from U.S. weapons." At U.S. insistence, Article XII.A.5 of the
IAEA statute requires that any fissile material extracted from excess nuclear war-
heads that is surplus to the civilian nuclear reactor fuel requirements of its member
nations be deposited with the IAEA for safekeeping.

a. Is the United States considering turning over to the IAEA any excess U.S. fis-
sile material that will be freed up as a result of the START I and II Treaties?

b. Does the Department of Energy still think it important that other nations do
so?

Mr. CLAYTOR. a. The United States has made no decisions at this time on what
materials will be made excess from its weapons stockpile. Similarly no decisions
have been made concerning the long-term disposition of any nuclear materials de-
clared to be excess. Pursuant to Article XII of the IAEA Statute, the United States
has no agreement with the IAEA under which it could deposit with the IAEA U.S.
fissile material resulting from START I and II.

b. Although the IAEA statue provides for the storage of excess plutonium under
IAEA auspices, such an international plutonium storage system has yet to be estab-
lished. We would be prepared to work with other member states of the IAEA to
define such a system.

Senator NUNN. In your statement you state that the Department of Energy will
phase out all fuel reprocessing at Savannah River except for reprocessing spent re-
actor fuel for waste management purposes. I was under the impression that reproc-
esing generates substantial additional waste, including high level waste. Why is the
Department of Energy reprocessing for waste management purposes?

Mr. CiAYTOR. The portion of my statement which you reference was meant to
convey our intent to conduct stabilization and spent fuel management activities. My
statement was not meant to imply a change in mission for the reprocessing plants.
The decision to phase out reprocessing and bring the plants to a stable, shut down
condition is clear, the details and specific schedules for achieving the phase out are
in the process of being finalized. Activity at the Savannah River Site's H-Canyon
will continue over the 5- to 6-year time period required to process plutonium-238 in
support of a scheduled National Aeronautics and Space Administration mission and
stabilize, by conversion to oxides, solutions currently being stored at the reprocess-
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ing facility. Whether or not spent fuels will continue to be reprocessed in the facili-
ties during the phaseout is under the early stages of consideration. Any decision will
be made consistent with the NEPA process.

Senator NUNN. a. In your statement, you say: "We are unsure how many war-
heads the former Soviet Union has produced." Can you give us a range of uncertain-
ty here; in other words, how many warheads do we think they still have, plus or
minus what?

b. As I noted in my opening statement, as part of the Nunn-Lugar program, the
United States has offered to assist Russia by giving them a sophisticated computer
system that can be used to establish an accounting and inventory control system for
their nuclear stockpile. Does this mean the U.S. questions whether Russia knows
how many nuclear warheads the former Soviet Union has produced and how many
are still retained?

c. In February, Russia proposed a data exchange among the nuclear powers with
regard to their respective nuclear weapons inventories. With what degree of confi-
dence would we view such data declaration by Russia, compared, say, to the Soviet
Union's data declarations under the START, INF, and CFE treaties?

Mr. GRAHAM. [Deleted.]
The United States has no reason to doubt that Russia knows how many nuclear

warheads were produced by the former Soviet Union, and how many are still re-
tained. During the Safety, Security, and Dismantlement discussions, the Russians
informed us that Russia had an effective accounting and control system for nuclear
weapons in place, and that no U.S. assistance was required in this area. However,
they did indicate that U.S. assistance would be welcome in the area of accounting
for nuclear materials. Therefore, the United States offered to help Russia to estab-
lish an accounting system for nuclear material. We offered not only to share our
experience but also to provide the necessary computers, software, measurement de-
vices, and training at U.S. cost.

Only data that the United States itself measures or obtains directly using its own
resources can be used reliably in making compliance judgments. Any unverifiable
exchange can serve only as a confidence building measure. Declared data would
have to be treated as unverified information. However, some data, like numbers of
silo launchers, could be confirmed by national technical means and used with confi-
dence. Any verification measures that would be consistent with U.S.--or Russian-
requirements for protection of nuclear weapons design information would be woeful-
ly inadequate to ensure that all weapons or facilities were declared. Acceptable veri-
fication measures probably could be devised to allow us to monitor declared weap-
ons and facilities. However, additional measures would be needed for verification of
undeclared weapons and facilities. Such measures would be exceedingly intrusive,
expensive, and complex. Based on the level of intrusiveness alone, such measures
would most likely be unacceptable to both the United States and Russia. Moreover,
they would not be sufficient to ensure that all nuclear weapons, fissile material, and
nuclear facilities located on the territory of the Russian Federation were declared
and accounted for.

Senator NUNN. Some of the proposals discussed today involve placing all facilities
in Russia and the United States capable of producing significant quantities of fissile
material under a joint or international verification and control regime. The July
1991 report of a Federal Advisory Committee on warhead dismantlement includes
the following conclusion:

"There are significant asymmetries between the U.S. and Soviet nuclear warhead
production and processing infrastructures. In general, the Soviet infrastructure is
considerably larger and has more redundancy. This asymmety would place a much
greater burden on U.S. verification of Soviet nuclear activities than vice versa." Can
you elaborate?

Mr. GRAHAM. The Russian nuclear weapons production complex is more redun-
dant than ours and portions of all production capabilities remain functional. Russia
has announced plans to phase out production of weapons-grade plutonium but has
indicated that this may not be accomplished until the year 2000, whereas U.S. capa-
bilities in this area has been shut down since 1988. Furthermore, unlike the United
States, which has laws prohibiting the use of civilian reactors for producing materi-
als for weapons, Russia could use its civilian nuclear program to augment military
production. Normal and proper operation of some of Russia's power reactors, for in-
stance, produce weapons-grade plutonium. Clandestine production would be very dif-
ficult to detect; weapons-grade uranium could be produced in relatively small facili-
ties using advanced technologies. Finally, the Russians have acknowledged that they
have more than one facility for weapons assembly/disassembly, whereas the United
States has only one. The United States would have to monitor all of Russia's weap-
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ons production complexes and a significant portion of its civilian nuclear industryunder a comprehensive regime.

Senator NuNN. What can you tell us about the kinds of verification arrangementsRussia has agreed to establish with Ukraine in response to Ukrainian demands thatit know what was happening to nuclear warheads currently on its soil that arebeing shipped to Russia for elimination?
MW.G t A copy of the agreement, its protocol, and the annex

is attached fr your information.
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DEPARTMENT OF STATE
OFFICE OF LANGUAGE SERVICES

LSNo. 138094
PH/AO
Russian

AGREEMENT

between Ukraine and the Russian Federation concerning
the Procedure for Movement of Nuclear Munitions from
the Territory of Ukraine to Central Pre-Factory Bases

of the Russian Federation for the Purpose of
Dismantling and Destroying'Them

Ukraine and the Russian Federation, h rafter referred to as

the Parties,

Taking into account the Agreement on Joint Measures with

respect to Nuclear Weapons of December 21, 1991, the Agreement

between the Member Ststes of the Commonwealth of Independent

States on Strategic Forces of December 30, 1991, and also the

Agreement between the Member States of the Comuonwealth of

Independent States on the Status of Strategic Forces of February

14, 1992,

Reaffirming their adherence to the Treaty on the

Non-Proliferation of Nuclear Weapons of March 1, 1968,

Guided by the objective of eliminating nuclear weapons,

Considering the consequences of possible accidents with

nuclear weapons during their movement,

Have agreed as follows:

Article 1

For the purposes of this Agreement, the terms cited below

have the following meanings:

"Nuclear munitions': standard nuclear munitions for tactical

and strategic nuclear weapons; ? sets of spare parts,

instruments, and accessories [Russian acronym: -ZIP"]) and

accompanying documentation for these munitions.

'Special equipment': training and practice nuclear weapons,

their simulators and ? loading mockups, operational and

technological equipment, operational documentation,, special

transport and hoisting equipment intended for transporting

nuclear. munitions, [for] working with them in field conditions,

and also for use in eliminating accidents.
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Article 2
Ukraine will exercise the rights and fulfill the obligations

arising from this Agreement with reference to her territory a-nd
taking into account her interests connected with implementing- the
Agreement on doint Measures with respect to Nuclear Weapons of
December 21, 1991. She will carry out monitoring of the movement
of nuclear munitions located on her territory, and jointly with
the Russian Federation will ensure their removal to central
pre-factory bases located on the territory of the Russian
Federation, for dismantling and destruction.

The Parties will carry out monitoring of the eliminationaof
nuclear munitions according" to a procedure defined by the
Protocol to this Agreement.

Article 3
Any movement ? of nuclear munitions on the territory of

Ukraine and removal thereof to the territory of the Russia.n
Federation will be carried out according to plans agreed upon
with the agencies authorized by the Parties' governments.

Monitoring of movement ? of nuclear munitions on the

territory of the Parties will be carried out by their authorized

agencies. They will monitor the actual quantity and designation

of the nuclear munitions being removed in transport vehicles, and

will maintain a documentary accounting of the nuclear munitions

turned over for subsequent dismantling and destruction.
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Article 4

Each Party will ensure secure and unimpeded movement of
transports with nuclear munitions on its territory. In the
planning aa4ggaization of transports of nuclear munitions, the

PrOWWoM 48 t" releva4, TQllatory documents for these
munitions are in effect. The Parties will ensure the unimpeded

crossing of their borders by transports with nuclear munitions

without the conducting of a Customs inspection.

For the transport of nuclear munitions, special vehicles are

used, the escort and guarding of which will be carried out only

by the personnel of nuclear ? technical forces and units.

Article 5

In case of an accident on the territory of Ukraine, the

consequences of such an accident will be eliminated by the

Parties.

Issues connected with liability for compensation of damages

caused by an accident, including compensation of damages to

natural and juridical persons of third states, will be reviewed

by a special commission of the Parties, created on a basis of

parity.

If an accident occurs with nuclear munitions, the Party on

whose territory the accident took place will immediately notify

the governments of the Commonwealth of Independent States and the

International Atomic Energy Agency.

Best Available Copy
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Article 6

During the entire period in which nuclear munitions are

loqatsde'i'd [or) moved 7 on their territory, the Parties will

- .ea~io'k#Proprit@ regulatory documents for'activities of

troops (of naval forces) and of special units in connection with

possible accidents with nuclear weapons.

The designation of the special equipment located in nuclear

technical forces and units deployed on the territory of Ukraine,

and subject to removal, and the procedure for its removal, will

be defined in a separate Agreement.

Article 7

The Parties will hold consultations by mutual arrangement to

review issues connected with implementing the provisions of this

Agreement, and also the possible introduction of amendments to it.

Article 8

The provisions of this Agreement are without prejudice to the

sovereign rights of the Parties, including those deriving from

their current laws and international agreements.

Article 9

The Agreement becomes effective on the date of its signing,

and remains effective until the measures for which it provides

have been carried out.

Done at ..... ... ........... on ................... 1992,

in two originals, each in Ukrainian and Russian, both texts being

equally authoritative.

For Ukraine: For the Russian Federation:
C--1 C--]
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PROTOCOL

to the Agreement between Ukraine and the Russian Federation
"Concerning the Procedure for Movement of Nuclear Munitions
from the Territory of Ukraine to Central Pre-Factory Bases of

the Russian Federation for the Purpose of
Dismantling and Destroying Them'

Concerning the Procedure for Monitoring the Destruction of
Nuclear Munitions, Removed from the Territory of Ukraine,

at Industrial Enterprises of the Russian Federation

Ukraine and the Russian Federation, hereafter referred to as

the Parties,

In accordance with the provisions, and in- implementation of,

the Agreement concerning the Procedure for Movement of Nuclear

Munitions from the Territory of Ukraine to Central Pre-Factory

Bases of the Russian Federation for the Purpose- of Dismantling

and Destroying Theme* hereafter referred to as the Agreement,

Have agreed as follows:

Article 1

For the purposes of this Agreement, the terms cited below

have the following meanings:

"Observer": a person appointed by a Party to carry out the

activity of observation and monitoring of the dismantling and

destruction of nuclear munitions at industrial enterprises;

oDiamantling*: the process of disassembling nuclear

munitions into their component parts with extraction of the

'warhead;

"Industrial enterprise": an enterprise of the Russian

Federation that manufactures nuclear munitions, at which the

dismantling and destruction of nuclear munitions are carried out)

"Destruction": the process of physical demolition or

irreversible deformation of the casing and component parts and

the extraction from the warhead of the fissionable materials in

order to rule out the possibility of reuse in nuclear munitions.

Article 2

Ukraine will carry out monitoring of the dismantling and

destruction of nuclear munitions, removed from her territory, at

industrial enterprises of the Russian Federation with the

participation of the Republic of Byelarus. and the Republic of

Kazakhstan, with the consent of the latter.
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Article 3
The Russian Federation will give Ukraine the necessary data

on the scope of monitoring. The Procedure for monitoring the
dismantling and destruction of nuclear munitions is defined by
the Annex to this Protocol on Procedures for Observation and the
Activity of Monitoring the Destruction of Nucluar Munitions at
Industrial Enterprises of the Russian Federation.

Article 4
Ukraine will create her agency for monitoring the dismantling

and destruction of nuclear munitions. Direct observation and
monitoring of the dismantling and destruction of nuclear
munitions at industrial enterprises will be carried out by
observers. The observers will carry out their activity in the'
interests of the Party that appoints them, and are accountable to
its monitoring agency.

Article 5
The Russian Federation, to enable the observers to carry out

their functions effectively during the entire period of their
stay at the industrial enterprises, will create suitable
conditions for them for the purpose of assisting their activity.
In this connection, the,observers, without prejudice to their
activity, are obligated to respect the current laws of the
Russian Federation and not to interfere in the technological
processed of the dismantling and destruction of nuclear munitions
which are carried out in accordance with the requirements of the
regulatory and technical documentation.

(no signatures]

Article 6

The Russian Federation shall provide the observers with

appropriate material-technical, 'lodging and'medical support

during the entire period of their presence at the industrial

enterprises.

The expenses for the-maintenance and support for the

activities of the observers at the industrial enterprises of

the Russian Federation shall be dealt with in accordance with

the Annex to this Protocol.
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Article 7

The Sides shall conduct consultations by mutual agreement

for considering questions connected with the implementation of

this Protocol and possible amendments to it.

Article 8

The Qrovisi6ns of this Protocol shall not affect the

sovereign rights of the Sides including the valid legislation

and international obligations resulting from them.

Article 9

This Protocol shall he an integral part of the Agreement.

It shall enter into force simultaneously with the entry into

force of the Agreement.

Done at on 1992 in two

originals each in the Ukrainian and Russian languages, both

text being equally authoritative.

For the Russian Federationroc Ukraine
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ANNEX TO TtE PROTOCOL

between Ukraine and the Russian Federation 'on the Monitoring
Procedures for the Destruction of Nuclear Munitions

Removed from the Territory of Ukraine to Industrial Plants
of the Russian Federationo on the procedures and activities

concerning the monitoring of the destruction of nuclear
munitions at industrial plants of the Russian Federation

In accordance with the provisions and in implementation of

the Agreement on the Procedures of the Transfer of Nuclear

Munitions from the Territory of Ukraine to the Central

Pre-Factory Bases in the Russian Federation, for the Purpose of

Dismantling and Destroying them, and of the Protocol on the

Monitoring Procedures in the Destruction of Nuclear Munitions-,

removed from the territory of Ukraine to industrial plants of

the Russian Federation, hereinafter referred to respectively as

the Agreement and the Protocol, the Sides herewith agree o6n the

procedures regulating the implementation of the monitoring of

the destruction of nuclear munitions at industrial plants of

the Russian Federation.

I. GENERAL PROVISIONS

The e imination of nuclear munitions removed from the

territory of Ukraine shall be carried out in industrial plants

of the Russian Federation.

For the purposes of ensuring monitoring of compliance with

the provisions of the Agreement and the Protocol, the Russian-

Federation shall cooperate in carrying out monitoring

activities of the destruction of nuclear munitions removed from

the territory of Ukraine.

II. OBERVERS' LEGAL STATUS

The monitoring is carried out by observers from the two

Sides who conduct the observation.

The observers may be Ukrainian citizens carrying out the

monitoring 'functions, or citizens of the Russian Federation

hired on contract. The observers are designated from among the
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munitions.

Ukraine shall have the right to designate no.more than

three observers at every industrial plant. It shall provide a

list of its observers to the Russian Federation for approval.

This list shall contain the first ind last name, patronymic,

day, month, year, and place of birth, as well as the number of

the candidate's identity papers.

A person included in the list of observers ray be removed

from it by the Russian Federation only if criminal proceedings

have been instituted against him/her on the territory of the'

Russian Federation, or if he/she has been convicted by the

courts of the Russian Federation.

The observers carry out their functions in accordance with

this Annex.

The observers shall not disclose information received in

the course of their activity as observers. They shall continue

to be bound by this obligation even after the end of their

activities as observers.

While carrying out their functions, the observers shall

deal with the personnel of the industrial plant only through

the administration and the competent personnel of the military

'representation.

Except as provided in this Annex, the observers shall not

interfere in the activity carried out at the place of

observation and the observed work. They shall not cause

hindrances or delays in the work of the plant and shall not

undertake any actions affecting their safe functioning.

In carrying out their activities, the observers comply with

the safety rules established at the place of observance,

including the rules for personal and equipment safety.

if the observers in carrying out their functions violate

the rules and procedures which govern their observation

activities, the administration of the industrial plant may
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inform the leader of the group of observers of this in order

that he may take appropriate measures. If absolutely necessary,

the administration of the industrial plant may include a

description of such activities in the observation report, and

the leader of the group of observers may include an answer to

that description.

The Russian Federation shall ensure that the observers ire

able to maintain contact with the authorized bodies of the

Sides du, ing the entire course of their presence at the

industrial plants, and it also shall provide transport in order

to resolve official questions.

III. PROCEDURES FOR TI{Z DISXANTLIWG AND

DESTRUCTION OF NUCLEAR MUNITIONS

The initial data on the extent of the monitoring of the

dismantling and destruction of nuclear munitions removed from

the territory of Ukraine shall consist of designation, type,

and number of the munitions as well as the manufacturer's

serial number, according to the delivery papers presented to

the control organ.

The dismantling plan for nuclear munitions shall be

submitted by the industrial plant to the'chief of the group of

observers in good time, but no later than 30 days before its

implementation.

The representatives of the military receiving unit at the

industrial plant shall furnish the observers with.records of

the nuclear munitions to be dismantled and destroyed.

The dismantling of the nuclear munitions into their

component parts, and their destruction shall be carried out in

strict adherence to the requirements of the appropriate

manufacturing documents. The observers shall control step by

step the dismantling of nuclear munitions into their component
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parts and their destruction, .the extraction and dismantling 94

the charge.

IV. EXPENSES OF THE ACTIVITIES

OF THE OBSERVERS AT THE

INDUSTRIAL PLANTS

For the entire duration of the observers' presence at the

industrial plants, the R4suian Federation shall provide the

observers with food, quarters, and work space, and where

necessary, official vehicles, and medical and other services at

conditions and prices which may not be less advantageous than

those applied to citizens of the Russian Federation.

The expenses of these services shall be distributed as

follows:

United States Department of State

expenses for official vehicles l

services shall be borne by the Russian Federation;

b) expenses for food and use of living space as well as for

temporary and permanent work space. including common services

and operating expenses for these places shall be borne by

Ukraine;

c) expenses for transporting the observers, their personal

effects and equipment shall be borne by Ukraine

This Annex shall be an integral part of the Agreement. It

shall enter into force simultaneously with the entry into force

of the Agreement.

Done at on 1992

in two originals, each in the Ukrainian and Russian language,

both texts being equally authoritative.

For the Russian FederationF~r Ukraine
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Senator Nurn-. Some experts have recommended that the United States and
Russia disable all warheads now that are on systems scheduled for dismantlement
under START I and START I. What is the Defense Department's assessment of the
merits and risks of such an approach.

Mr. GRAHAM. During the discussions at the time of the Washington Summit
agreement between the United States and Russia, which was signed on June 17,
1992, the United States raised the concept of early deactivation of land-based
MIRVed missiles and other systems that would be reduced under START and the
new agreement, to include the removal of their warheads. We are very interested in
the concept of early deactivation, particularly for land-based MIRVedmissiles, as a
means of removing the systems' immediate potential for accidental, unauthorized,
or deliberate use. We intend to pursue further discussions with the Russians on this
topic. The United States has already taken off alert its Minuteman II missiles. We
will eliminate these systems under the START Treaty, and are now in the process
of removing their warheads to safe and secure central storage areas. To date, the
topic has not been discussed with the other three former Soviet republics with nu-
clear weapons on their territories.

QUESTiONS SUBMITTED BY SENATOR JOHN W. WARNER

Senator WARNER. Dr. Gallucci, do you believe it is dangerous to the United States
if the Russians were to retain the pits from dismantled weapons. Is it possible they
would rebuild their strategic forces?

Mr. GALLUCCI. Russian retention of the pits from dismantled weapons would not
pose an unacceptable danger to the United States. Rebuilding Russian strategic
forces requires far more than reassembling warhLads; our primary tool for reducing
those forces is START and the new treaty implementing the June 17 Joint Under-
standing, which will reduce the number of launchers, and thus the number of de-
ployed missiles and deployed warheads, in the former Soviet Union. Since we are
not depending on warhead dismantlement to reap the security benefits of reducing
the former Soviet arsenal, the risk of wi-rhead reassembly does not unduly threaten
our security.

At the same time, Russian officials have informed us that they do not plan to re-
cycle for military uses plutonium and highly enriched uranium resulting from nu-
clear weapons destroyed during the dismantlement process. Hence, the two sides
have begun discussions on a possible U.S.-Russian design effort for a long-term stor-
age facility for fissile materials from dismantled weapons, and on the ultimate dis-
position of those materials. Our program of assistance, which will include a thor-
ough material control and accounting system and associated transparency measures,
should provide added assurance that the fissile materials from Russian nuclear
weapons are not being recycled.

Senator WARNER. Dr. Gallucci, as you know the resolution of START, which was
approved by the Senate Foreign Relations Committee on July 1, contains a condi-
tion that subsequent strategic arms reduction treaties provide for an inventory and
verification of both warheads and fissionable material.

Dr. Gallucci, as someone who has first hand experience as an on-site inspector,
what is your professional judgment of the verifiability of an agreement which re-
quires an inventory and monitoring of stockpiled fissionable material and war-
heads?

In general, Dr. Gallucci, what would be the most important inspection require-
ments and activities to be able to verify a baseline inventory of fissile material and
warheads, if such an arrangement were to be reached?

Mr. GALLUCCl. The verifiability of such an agreement concerns me. While accepta-
ble verification measures could probably be devised to monitor declared weapons
and facilities, the additional inspection measures needed to detect undeclared weap-
ons and facilities would be exceedingly intrusive, complex, and expensive. Even with
intrusive verification provisions for undeclared facilities they may still not be suffi-
cient to ensure that all nuclear weapons, fissile material, and nuclear facilities in
Russia were declared and accounted for.

For these reasons, the administration has not determined baseline inspection re-
quirements for such an agreement.

Senator WARNER. Have the Russians shown any indication that they will need to
retain the pits from dismantled weapons for the purpose of maintaining their stock-
pile?

Mr. GALLUCCI. According to Russian officials, they have historically not needed
long-term storage facilities for weapons grade materials, because the fissionable ma-
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terial from dismantled warheads was recycled into new warheads. Recent state-
ments indicate that Russia now plans to store rather than recycle plutonium and
highly enriched uranium resulting from nuclear weapons destroyed during the dis-
mantlement process-hence the requirement to build long-term storage facilities.
Russian willingness to allow U.S. participation in the construction and joint Rus-
sian-U.S. operation and control of this storage facility (even to the extent of a dual-
key access system) demonstrates their intent not to reuse this fissionable material
in weapons.

Senator WARNER. Mr. Claytor, the Senate yesterday adopted a limitation on nu-
clear testing which requires the submission to Congress of an extensive report relat-
ing to the U.S. nuclear weapons stockpile. What is the current status of the ongoing
stockpile plan update as a result of the June 17 summit agreements on strategic
arms reduction? When can we reasonably expect to receive that report? And, to the
extent that you are familiar with the report required in the provision adopted yes-
terday in the Senate, will the stockpile update include all the requested informa-
tion?

Mr. CLAYTOR. The President requested that the fiscal years 1993-1998 Nuclear
Weapons Stockpile Memorandum (NWSM) be submitted to update the existing
stockpile plan in response to the June 17, 1992, summit. The Joint Chiefs of Staff
have been updating the nuclear weapons requirements with the Commanders in
Chief in the field, and the results have been put into a draft NWSM. The NWSM is
projected to be ready for the signatures of the Secretary of Defense and the Secre-
tary of Energy by the end of September 1992.

If required, the "extensive report" relating to the U.S. nuclear weapons stockpile
will be submitted by March 1, 1993.

The fiscal years 1993-1998 NWSM will contain the following information, which
supports the proposed "extensive report" specified on pages S11195-Sl1196 of the
August 3, 1992, Congressional Record--Senate, concerning discussions of the Senate
Appropriations bill:

1. The number and type of nuclear warheads that will remain in the United
States stockpile of active nuclear weapons on September 30, 1996.

2. The number and type of nuclear warheads that will remain in the U.S. stock-
pile of nuclear weapons and that-

(i) will not be in the U.S. stockpile of active nuclear weapons;
(ii) will remain under the control of the Department of Defense (DOD); and
(iii) will not be transferred to the Department of Energy (DOE) for dismantle-

ment.
Information provided by 1 and 2 above would enable us to know which warheads

to provide safety-feature descriptions. Other information for the extensive report
will have to be collected from within DOE and DOD in order to complete a final
report to Congress.

CORRECTION OF TESTIMONY

Senator WARNER. Mr. Claytor, in your prepared statement you indicate uncertain-
ty about the ultimate disposition of highly enriched uranium not needed for weap-
ons. It was my understanding that a decision had been announced to use this HEU
to produce naval nuclear reactor fuel.

Has there been a change in that decision, or is your testimony not correct?
Mr. CLAYTOR. The Department did announce last year that highly enriched urani-

um (HEU) returned from weapons would be used to meet the needs of the Naval
Nuclear Propulsion Program.

In my prepared statement I was referring to the fact that no plans have been
made for use of this material for commercial fuel for nuclear power plants.

Senator WARNER. Mr. Claytor, the July 1991 report to Congress contains the fol-
lowing statement, in the midst of a number of serious cautions concerning the ver-
ifiability of a fissile material control regime:

"The importance of the uncertainty in our knowledge of the total SNM (special
nuclear material) stockpile inventory would increase as the size of the weapons
stockpiles were decreased."

What was the projected size of the U.S. stockpile and the Russian stockpile when
this report was prepared?

Mr. CLAYTOR. During the preparation of this report, a stockpile level of approxi-
mately 20,000 weapons was assumed for the United States and the U.S.S.R. each.

Senator WARNER. Please elaborate on this statement, in light of the significant
anticipated reductions in both stockpiles.
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Mr. CLAY-OR. The uncertainty in our knowledge of the stockpiles of the former
Soviet Union (FSU) in units of metric tonnes would amount to material available
for a very large number of nuclear weapons. As the declared number of deployed
and stockpiled warheads decreases, the equivalent warhead uncertainty becomes a
larger fraction of the declared number and therefore assumes a greater significance
in the verification regime.

Senator WARNER. Mr. Claytor, the July 1991 report to Congress on the verifiabil-
ity issues associated with warhead dismantlement and fissile material inventory, and
controls contains a number of serious cautions concerning the verifiability of war-
head controls and dismantlement. What were the assumptions about the availability
of on-site inspection of warhead and fissile material production and dismantlement
facilities which were used in making the assessments included in the report? If on-
site inspections are factored out of the monitoring regime, would the conclusions of
the report change significantly?

Mr. CLAYTOR. The assessments in the report were offered in the context that on-
site monitoring techniques, inspection arrangements, and national technical means
could somehow be applied in synergism or independently to attempt verification,
since this was the actual topic of the report.

The conclusions of the report would not change significantly if on-site inspections
are factored out of the monitoring regime, because it was concluded that monitoring
with high confidence would be very difficult at best, and accurate SNM and war-
head stockpile initializations would be practically impossible. If anything, because
the capability of NTM to accomplish the task was questioned, monitoring without
on-site inspections would make matters somewhat worse.

Senator WARNER. Mr. Claytor, the July 1991 report also states that, "In any
agreement to limit production of SNM, verification would require monitoring of a-
propriate elements of the civilian fuel cycle." This sounds like a monumental task,
both from our perspective and that of Russia. Could you comment on this observa-
tion please.

Mr. CLAYroR. Very large quantities of fissile material, relative to that required to
manufacture a nuclear weapon, are available from normal nuclear electrical and
thermal power production in the United States, FSU, and throughout the world. To
ignore this fact and only monitor declared shutdown weapons, material production
facilities would significantly decrease a country's confidence that another is not
stockpiling weapons or weapons material clandestinely.

Senator WARNER. Mr. Claytor, if the U.S. decides to store the complete pits at
PANTEX, as has been suggested, do you envision any problem in having interna-
tional inspectors monitor the deposit and withdrawal of pits from the storage facili-
ty? Would that be in our interest?

Mr. CLAYToR. Although there would certainly be security and operational prob-
lems resulting from international inspections at a facility such as PANTEX, accom-
modation can be made if such inspections were included in the agreement.

First, it must be recognized that we are legally bound under the Atomic Energy
Act (AEA) to protect sensitive nuclear weapons design information (restricted data).
Presently there is no demonstrated and accepted way to certify that an object is a
pit without revealing restricted data, and knowledgeable observers could readily
gain useful nuclear weapons design information from viewing pits. This would not
be permitted under current prohibitions of the AEA and would conflict with U.S.
responsibilities under the Nonproliferation Treaty.

There would also be significant operational impacts that would affect schedules
and costs. Under present circumstances and procedures, and without providing new
or renovated facilities, the United States would have to disrupt on-going work to
provide for the international inspectors and the dismantlement rate we are current-
y able to achieve for U.S. nuclear warheads may be negatively affected. Thus, we

not think the presence of international inspectors at our storage facilities would
be in our interest.

Senator WARNER. Mr. Graham, assume for a moment that the Biden Condition is
adopted by the Senate as a condition for ratification of START I.

e What is the current status of our ability to verify the accuracy of initial data
provided by Russia on their existing stockpile of nuclear warheads and fissile mate-
rial, as well as their current production capacity?

@ Assuming this data can be proven accurate, what is required in terms of on-site
inspection and other measures to ensure against covert or clandestine production of
such material, as well as disarmament of nuclear warheads and accounting for fis-
sile material?

* What are the practical problems and potential security risks of on-site monitor-
ing of warhead dismantlement?
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Mr. GRAHAM. [Deleted.] The former Soviets have announced that they have shut

down most of the plutonium production reactors and plan to shut down the rest by
the year 2000. [Deleted.]

A verification regime that would require measures for detection of undeclared
weapons and facilities would be exceedingly int-usive, expensive, and complex. [De-
leted.] However, the benefits of any such regi ne would only be marginal, as any
inspections for undeclared weapons and facilities could only improve our chances,
but could never guarantee, that all nuclear weapons, fissile material and nuclear
facilities located on the territory of the Russiai' Federation were declared and ac-
counted for. Further, highly intrusive inspections of U.S. facilities would raise secu-
rity concerns about revealing national security information or nuclear weapons
design information protected under the 1954 Atomic Energy Act.

Moreover, experience suggests that the Russians would likely be unwilling to
accept such highly intrusive inspections. Russia would likely require re. procity in
any inspection regime negotiated in a START or new agreement context. Given this
possibility, the administration would be unwilling to propose a monitoring scheme
that we were unprepared to accept ourselves because it was inimical to U.S. security
interests.

Senator WARNER. Mr. Graham, if the United States were required to dismantle
nuclear warheads and destroy the fissile material from those warheads, do you be-
lieve that the United States ought to reassess the recently announced Presidential
policy on nonproliferation, which bans the production of plutonium and highly en-
riched uranium?

Mr. GRAHAM. The U.S. requires an assured availability of fissile material to main-
tain a modernized nuclear stockpile in a safe, reliable state. The Presidential policy
clearly assumed the ability to use the fissile material from dismantled warheads to
maintain the U.S. nuclear stockpile.

Senator WARNER. Mr. Graham, why does the June 17 Joint Statement on START
completely relax the difficult-to-negotiate warhead "downloading" constraints of
START, specifically, the important requirement that modernized missiles which
have been "downloaded" have a new "front section"?

Is the June 17 Joint Statement on START actually a step backward in the long
U.S. effort to constrain the number of warheads that former Soviet missiles can po-
tentially carry? Is it inconsistent or unrealistic for the full Senate to adopt the
Biden Condition in the Senate Foreign Relations Committee's START resolution of
ratification encouraging the negotiation in the June 17 Summit Joint Statement of
a requirement for the destruction of nuclear warheads on both sides?

Mr. GRAHAM. Under START, the Soviets sought significantly more downloading
than the United States wanted to permit. Our concern was not simply the extent of
Soviet breakout capability, but also that significant downloading would have al-
lowed the Soviets to field a much larger force structure than would otherwise have
been possible. The disintegration of the Soviet Union, the move to democratic rule
in Russia and the other republics, and the severe economic problems in the former
Soviet Union have diminished, to a certain extent, these earlier U.S. concerns.

The United States sought relief under the new agreement from START download-
ing constraints in order to meet the limits on SLBM RVs. We wanted to be able to
download more than 500 RVs from U.S. SLBMs-all that START would allow-and
more than a total of 1250 RVs, given that downloading of 500 Minuteman Ills to a
single-RV configuration would account for .1000 warheads under the START down-
loading limit. Finally we did not want to have to destroy the RV platforms on Tri-
dent missiles, and deploy new ones--which START would require if a missile were
downloaded by more than two RVs. The START provision requiring reentry vehicle
platforms to be destroyed when ICBMs or SLBMs are downloaded by more than two
reentry vehicles was included at Soviet insistence to conform with claimed Soviet
practices. The United States did not seek the provision and has based no verification
or breakout decisions upon it. We regard this requirement, which has no verifica-
tion provisions associated with it, as, at best, a confidence building measure. Thus,
we do not consider Russian acceptance of our proposal that platform destruction not
be required under the Joint Un erstanding increases the risk of breakout. The new
agreement when codified would afford us relief in each of these areas, while not
modifying the downloading provisions in the START Treaty itself, as these provi-
sions apply under START.

The June 17 Summit Statement is not a step backward on downloading-it pro-
vides substantial flexibility for the United States and still results in the elimination
of all Russian MIRVed ICBMs. Under the new agreement when codified, the Rus-
sians will not be able to download their SS-18s. While they could potentially down-
load their SS-19s and SS-24s by up to 4 RVs, these systems would still have more
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than one warhead-and would therefore have to be eliminated by the end of the
second phase of the new agreement, i.e., by the year 2003 (or by the year 2000, if the
United States can assist Russia in the elimination of its strategic offensive arms).
With regard to SLBMs, we doubt that Russia will conduct any downloading beyond
that allowed by START. Given their probable force structure, there would appear to
be little reason for them to do so.

With regard to the Biden Condition, the administration is concerned that we not
delay codification, ratification, or implementation of the agreement on additional re-
ductions in strategic offensive arms and the elimination of all MIRVed ICBMs re-
corded in the June 17 Washington Summit Joint Understanding. The Joint Under-
standing represents an extremely important agreement of immense benefit to the
United States. All substantive areas associated with the Joint Understanding have
been resolved. The only remaining task is to turn the agreement into appropriate
treaty language. Any interpretation of the Senate Foreign Relations Committee con-
dition that would require new provisions, thus reopening the scope of the new
treaty, or that links the implementation of the new treaty to an agreement on fis-
sile material production or weapons stockpiles, risks at least a delay and possibly
the unraveling of the important accomplishments of the Washington Joint Under-
standing. Thus, the administration would oppose any interpretation of this condition
that required the administration to seek an additional agreement within the new
treaty, or that linked the ratification or implementation of the new treaty to the
requirement for an additional agreement to be negotiated.

Senator WARNER. Mr. Graham, in your prepared statement, you say that "We
could not . . . identify a practical way to effectively verify actual warhead elimina-
tion even with an unacceptable degree of intrusiveness." Is it possible, in open ses-
sion, for you to elaborate on the requirements for on-site inspection, for example,
which violate a threshold of intrusiveness into the U.S. nuclear weapons program?

Mr. GRAHAM. The basic problem is one of nuclear weapons design information.
Any verification method capable of clearly identifying that the warhead to be dis-
mantled is a specific type of operational warhead, or perhaps even a specific war-
head itself, would require such intrusive techniques that two types of national secu-
rity information could be compromised. The first involves design information which
is of proliferation value in that such information would increase another country's
technical capabilities for developing or improving weapons. The second involves
design information which might be used to exploit potential U.S. weapons vulnera-
bilities, thereby undermining the effectiveness of the U.S. nuclear stockpile.

Senator WARNER. Mr. Graham, in his statement before the Armed Services Com-
mittee last week, General Powell stressed the verification and monitoring measures
available to ensure compliance by Russia and the other three new states with the
START Treaty. However, I think you will agree that a key element of monitoring is
access to sites and systems. What happens to the verifiability of the treaty if this
access is denied because Russia and the three new states are unable to reach agree-
ment on the issues covered by the Lisbon Protocol.

Mr. GRAHAM. While our primary vehicle for monitoring compliance with START,
as with all arms control agreements, ;s NTM, the START verification regime was
built on the assumption that the United States would be able to exercise its inspec-
tion and monitoring rights. The United States has fully exercised its inspection and
monitoring rights under the arms control treaties it concluded with the former
Soviet Union. The monitoring and inspection rights of the United States under
START will be necessary to help verify treaty compliance. Thus, the verifiability of
START would be reduced if access to facilities were denied.

We do not expect such access to be denied, however, as we expect that the four
states will have agreed on implementing arrangements before entry into force. This
does not mean, however, that the conclusion of a formal agreement among the four
states on implementing the Lisbon Protocol is a prerequisite for START entry into
force. The treaty could function effectively if an agreement were delayed, or even in
its absence as long as the other Parties concerned permit the United States to exer-
cise its rights on their territories. We have, for example, continued to exercise our
rights under the INF Treaty even though we do not have the equivalent of the
Lisbon Protocol for INF, let alone a formal INF implementing agreement among the
States of the former Soviet Union that we regard as successors to the Soviet Union's
obligations under the INF Treaty.

Senator WARNER. Mr. Graham, the nuclear testing language adopted by the
Senate last night requires for the first time that the U.S. identify the weapons in
the inactive stockpile reserve. Is it in the national interest to identify these weap-
ons?
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Second, will the weapons in the inactive reserve be kept ready with tritium for
use if needed?

Mr. GRAHAM. No, it is not in the U.S. national interest to identify weapons in the
inactive stockpile reserve. Such information compromises 3ome of the uncertainty
that complicates potential opponents targeting strategies.

By definition, the inactive stockpile reserve weapons are not equipped with triti-
um reservoirs. The Department of Energy maintains a capability, upon notification
and with Department of Defense priorities identified, to re-equip the weapons with
tritium reservoirs should they be required.

Senator WARNER. In the absence of maintaining a capability to deliver covertly
produced and/or stored warheads, does it make much sense to maintain ;uch a
stockpile? What does a requirement for an inventory and verification of warheads
and fissionable material bring to the table?

Mr. GRAHAM. Elimination of the means to deliver warheads is the most meaning-
ful and verifiable way of reducing strategic nuclear forces. Once launchers are
eliminated, missiles and their warheads no longer pose the same imminent threat to
U.S. security that they do today. For this reason, we chose, in drafting START, to
limit the means to deliver warheads, such as ICBM and SLBM launchers and heavy
bombers. Rebuilding such delivery means would be extremely expensive, would take
a long time, and, in comparison with warheads, would be relatively easy to monitor.

We found that we cannot effectively verify compliance with inventory limits or
production constraints on warheads or fissile material, even with levels of intrusive-
ness that would pose serious and unacceptable risks of disclosure of sensitive U.S.
technologies. We are unsure how many warheads the former Soviet Union has pro-
duced and we are not completely sure of the numbers a nd capacity of production or
storage facilities of warheads in the former Soviet Union. Given that nuclear weap-
ons are nearly two orders of magnitude smaller and lighter than ICBMs, which are
themselves difficult enough to monitor, it would be virtually impossible to verify
compliance with a warhead limitation regime.

Senator WARNER. Dr. Birely, the issues addressed in the Biden Condition are
being discussed in the context of the SSD discussions with Russia. Significant
progress has been made in some areas of those discussions to allow unprecedented
access by the United State to Russian facilities and information, such as the agree-
ments relating to the science centers. What progress has been made in achieving
Russian agreement for on-site access to warhead production or dismantlement facili-
ties? And what is your prognosis for future progress in the area within the context
of the SSD talks?

Mr. GRAHAM. The Russian side has from the beginning of discussions, stated that
they had no need for U.S. technical assistance in dismantlement or disablement of
warheads.

However, the Russians have recognized the requirement for "transparency" in
those areas where they have requested U.S. aid. For example, the overall agreement
with Russia provides for a U.S. ability to examine the use of any material, training,
or other services provided by the United States and to inspect related documents
and records. Similarly, Russian representatives have acknowledged that the United
States will require certain monitoring rights with regard to a fissile material stor-
age facility, should the United States decide to support construction of tip fiwility.
The extent of these rights would be part of the agreement concerning the funding
and construction of the facility.

QUESTIONS SUBMI~rED BY SENATOR STROM THURMONL'

Senator THURMOND. Secretary Gallucci, tne START Treaty prohiLits the tra fpr
of ICBMs or launchers, heavy bombers, and long range nuclear air lamu..hed cruise
missiles to third countries.

Considering the current state of affairs in the former Soviet Unirn. were hard
currency will buy almost anything, together with recent comments of Russian offi-
cials about the need to obtain hard currency through arms s.les, can we prevent the
sale or transfer of thesc systems? Does the START Treaty contain any provisions
which will help prevent arms transfers?

Mr. GALLUCCL STAR,' has no provisions designed to verify directly the ban on
transfer of strategic offensive arms. However, we believe that those transfers
banned by START would not go unnoticed. In addition, START requires notifica-
tions on the number, location, and movements of heavy bombers and ballistic mis-
siles. This information is subject to confirmation by on-site inspection. While these
provisions provide no guarantees, they could act as a deterrent to the widespread
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illegal transfer of strategic offensive arms to third countries. Although not original-
ly intended for this purpose, these START provisions can provide an additional in-
ventory control mechanism that might help alert START parties to the possible un-
authorized, illegal transfer of heavy bombers and ballistic missiles to third countries
by individuals or groups within the former Soviet Union.

Senator THURMOND. Mr. Graham, in accordance with the treaty, the Parties agree
not to interfere with the National Technical Means of verification. The treaty fur-
ther provides for cooperative measures to enhance National Technical Means What
are the cooperative measures that the Department is considering to enhance the use
of National Technical Means in the verification process?

Mr. GRAHAM. Article XII of the treaty specifically provides for cooperative meas-
ures that a Party must carry out upon request to assist the other Party in its verifi-
cation efforts using reconnaissance satellites. Article XII provides for cooperative
measures applicable to road-mobile launchers of ICBMs, rail-mobile launchers of
ICBMs, and heavy bombers. A Party may request up to seven cooperative measures
per year. Such measures include displays in the open without concealment and
opening roofs on fixed structures for road-mobile ICBMs. The administration in-
tends to avail itself of all types of cooperative measures to assist our verification
efforts.

Senator THURMOND. Mr. Graham, the July 1991 report to the Congress on Verifi-
cation of Nuclear Warhead Dismantlement and Special Nuclear Materials Control
states: "However, even the full suite of National Technical Means, inspection ar-
rangement, and site monitoring techniques probably could not provide verification
of Special Nuclear Materials quantities or the absence of clandestine production fa-
cilities without a significant margin of error."

Based on this assessment, what steps if any is the administrAtion taking to correct
this significant verification problem?

Mr. GRAHAM. The administration's priority has been on implementing the SSD
effort with the former Soviet Union, which is proceeding without a formal verifica-
tion regime. We do not expect any near-term breakthroughs that would advance the
prospect of an effectively verifiable agreement on special nuclear material invento-
ries or production with any acceptable degree of intrusiveness.

Senator THURMOND. Virtually every report I see on the size of the Soviet nuclear
stockpile includes a cautionary footnote indicating that the figures are only esti-
mates. To what degree of accuracy do we know the size of the Soviet Nuclear Stock-
pile to be?

Mr. GRAHAM. (Deleted.]

[Whereupon, at 4:55 p.m., the committee adjourned.]




