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OPENING STATEMENT OF SENATOR SAM NUNN, CHAIRMAN

Chairman NuUNN. 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tegic nuclear warheads that will be withdrawn from deployed in-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 volurne
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 resuli 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, inciuding the
total 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
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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
Wt(eilcoming 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 raisésome 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
dlscgss dtshe disposition of U.S. and Commonwealth of Independent States nuclear
warheads.

I am deep] “~*orested in what these gentlemen have to say about what will
happen to th sands of nuclear warheads which, over the next several years,
will be remor 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.

1, 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 wiﬁ 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-
mantling of the weapons delivery systems and into the crux of the disarmament
process: What happens to the nuclear warhead 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 HrppEL. 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 11, 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-
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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 discusstug 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
thendplace the recovered fissile materials under JAEA 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
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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 sorne 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 t};e 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-

Trched uranium for weapons. President Yeltsin 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 IJAEA 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 JAEA 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:]
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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 contro! became an official goal of the Moscow government,
senior members of the Foreign and Nuclear Ministries jeined 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 Natural Resources Defense Council has also been working on this subject and we have
collaborated in organizing joint US -C1S workshops

Verification of Nuclear Warhead Dismantlement and Special Nuclear Material Controls
(classified report to Congress with an unclassified summary, July 1991) My understanding 1s 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 Atemic Energy (now Minister), came to Senators Nunn and Lugar last October with a
request for $400 muillion in US assistance for the construction of a facility to store fissile materials
recovered from dismantled CIS warheads

*** These workshops were funded principally by the International Foundation The Bonn
workshop was orgamized jointly with the Frankfurt Peace Research Institute and the London workshop
with the Science Policy Rescarch Unit of Sussex University and the Center for Defense Studies of
Kings College, Londcn
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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 Administraticn 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 [HEU]) for weapons.? The Kennedy and Johnson
Administrations developed this proposa! further® 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
bonibers 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 they 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.
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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 warheads® 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.1.S. warheads and fissile materials.

Furthermore, the Nunn-Lugar Act requires the President to certify that, in
exchange for U.S. assistance, the CILS. is

* Following the March holdup of warkead 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

e o
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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 & 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 ready 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 opiion 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 warkeads.
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 wouid 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 }2 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

o e
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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
could 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 werheads
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 warhead components  As in the START verification
arrangements, the warheads, components and parts of associated equipment could be covered to
protect any sensitive information

Near Nizhnyaya Tura and Zlatoust i1n the Urals, and Penza and Arzamas, south of Nizhni
Novgorod (Gorkn
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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 JAEA-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 vranium (HEU).
for naval-propulsion reactors a;ld 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 twe 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 U, 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 gamama-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 1n a way 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 Evrcpe and Japan, as well as
parts of the Russian Ministry of Atomic Energy, 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 {uel 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 plutoaium 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 consumptior 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 many 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 arsenal was going to be greatly
downsized."

If President Bush would like to turn oun 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 cbjection 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 reprocessing plaats 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 i these plants relates to the design of the barriers which are
hidden inside the piping
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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 he creating the basis for &
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."

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.1.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 Sepate 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 safeguard[ed] 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.




(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 inventory 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 WORKING 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.”

B TIPS}



112

Ending the production of
fissile materials for weapons

Verifying the dismantlement
of nuclear warheads

A preliminary report
of the
Federation of American Scientists

in collaboration with the
Committee of Soviet Scientists for Global Security
and the
Center for Program Studies of the USSR Academy of Sciences

June 1991

The Federation of American Sciendsts (ras), founded 31 October 1945 as the
Federation of Atomic Sciendsts, is the oldest organization in the would devoted
to ending the nuclear arms race.

Democratically organized, the Fas is currently composed of 4,000 natural
and social scientists and engineers interested in problems of science and security.

The participation of US scientists in this project was done under the aus-
pices of the Federation of American Sdientists Fund, the tax-exempt arm of the
Fas, as part of the Cooperative Research Project on Arms Reductions. Funding
by the Carnegic Corporation of New York, the W. Alton Jones Foundation,
and an anonymous philanthropist is gratefully acknowledged.

- This repors was designed and produced by Fobn Shimwell



113
Contents
FOreword. .. ... i v
0] 0 210 o =1 oY 2 PN 1
[FaY {geTe ¥ o1 ¢ L1 o TS PRSP 7
Verifying a ban on the production of fissile materials for
(VY= F=1 0 Yo 1 o 1= 13
Verifying reductions of nuclear-warhead and
fissile-material stOCKpPIleS ... .ccocoiiiiii 27
Disposal of the fissile materials ........c.ccccooiiiiiiiiii L 39
Exchanges of information about the sizes
Of the StOCKPIIES e e 41
First SteP S o 43

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 Union ...............coceiiiiain... 45
appendix b

Participants in the 29 October—1 November Moscow workshop ...... 51
NoOtes and references ......occviiiiiiiiiiiieiiii e e 53

Ending the production of tissite materials for weapons




- - - ¢ - PUD - T e
. © o mme sy PR

114

Tables and figures

Table 1

Deployed US and Soviet strategic warh@ads.............cceeiviieiiiiiniiiiiiiniiiiiieeiineeeaines 8
Table 2

Deployed US and Soviet tactical nuclear warh@ads .........cc..ccccvviivienierieiiiinieerrianneiians 9
Table 3

Nuclear installations and materials under IAEA safeguards......................ons 20
Table 4

Estimated US onsite monitoring and compliance costs over the

13-year verification period of the INF treaty .................coooiii 34
Figure 1

History of the number of operating Soviet and US plutonium-production reactors .. 13
Figure 2

History of the numbers of warheads deployed by the US and USSR ..................... 14
Figure 3

Fissile material flows in civilian angd military reactor fuel cycles..............c................ 18
Figure 4

Interior of the Urenco centrifuge-enrichment facility at Almelo, the Netherlands..... 25
Figure 5

Safeguards arrangements for a nuclear-warhead dismantlement facility ..... .......... 28
Figure 6

Gamma-ray "“fingerprint” of a Soviet cruise-missile warhead ................................... 31
Figure 7

AOrial VIOWS Of PANTOX .. ...t e e 36

Veritying the dismantlement of nuclear warheads



Foreword

Since 1987, the Federation of American Scientists {FAs) and the Commit-
tee of Soviet Scientists for Global Security (css) have been cooperating on
a number of joint rescarch 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 nuclear warheads
and nuclear-weapon marerials.!

The Soviet and US governments are now both taking 2 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 cutoff of the production of plutonium and highly
enriched uranium for weapons. The US has ended its production of such
materials in any case, and in 1990 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 START 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 (sN¥F) 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 1990, 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 8.) 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 fully review the final
draft. It is possible, therefore, that, while there was agreement by all of the
participants on the general thrust of our recommendations, there might
still be some disagreement on details.

Verifying the dismantlement of nuclear warheads
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Summary

As a result of the INF and START treatics, 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 10,000 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 difficult-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 if the production of new fissile marerials for
weapons were unconstrained. We therefore precede our discussion of ver-
ified warhead dismantlement with a discussion of the technical basis for
the verification of a ban on the production of new fissile material for war-

heads.

In fact, the US has halved the production of fissile material for weap-
ons, and the Soviet Unijon is in the process of doing 5o, although the final
stages are currently not scheduled for completion until the year z000. As
both countries expect the numbers of warheads 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 Treary,

Ending the production of fissile materials for weapons
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under which about 140 countries have made internationally verifiable
commitments not to produce or divert fissilc 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 thz other nations.

The verification of 4 production ban would require International
Aromic Energy Agency (IA£A) type safeguards on civilian nuclear facilities
and materials. Indeed, this part of the bilateral verification arrangements
could be designed so that it could later be merged with the 1aEA system
of safeguards on the corresponding facilities in non-ruclear weapon
states. Safeguards would also be required on the fuel cycles of naval pro-
pulsion reactors and reactors producing tritium for nuclear weapors. 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 refucling naval propulsion reactors
might be difficult. However, there should be considerable latitude for
compromise, as the quantities of uranium-235 flowing annually through
the naval fuel cycles are less than 1 percent of the amounts currently in
nuclear warheads.

As in the case of the Nonproliferation Trearty, the primary task of de-
tection of any clandestine (undeclared) production facilitics would be left
to the national intelligence agencics of each country. However, as with
the verification arrangements for the proposed ban on chemical-weapon
production, onsite inspections at declared facilities could be supplement-
ed by chalienge inspections at suspect sites.

Verified reductions of the warhead stockpiles

We have considered three alternarive approaches to the venfied reduction
of the US and Soviet nuclear-warhead stockpiles:

¢ Shifting agreed quantities of fissile materials out of the control of the
weapon complexes to safeguarded nonweapon use or disposal. T'his
approach is simple. Its impact would be somewhar 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 warhcads. How-
ever, both the United States and Sovier 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 subjecr this
faciliry to portal-perimeter safeguards in order to assure itself that in-
tact warheads of the agreed types were brought to the dismantlement
facility and that all the fissile material that was removed was placed
under safeguards.

The priacipal 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 te 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 ¢mitted 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 approaclics, according 1o 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 cnst of the verification arrangements would probably be less
than the fuel value of the uranium-23s recovered from the dismantied
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 obsolcte warheads,
although in the past they have gencrally replaced them with “modern-
ized” versions. However, new dismantlement facilisies 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-im-
pact reviews.

Disposal of the fissile materials
Some of the fissile materials placed under safeguards could be kept in sc-
cure stockpiles under bilateral safeguards but under the physical control
of the owning country if there was concern that the other country might
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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 uranium to the low enrichment used in Soviet and US
nuclear power reactors. 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 of 50 percent or so, the
Soviet Union and United States will want to have an improved idea of the
sizes cach other’s nuclear stockpiles. We therefore suggest that they seri-
ously consider mutual declarations of the total amounts of fissile material
in their nuclear weapons and otherwise available to their nuclear-weapon
establishments, exchange production records, and undertake a program
of cooperative research (“nuclear archeology”) on physical evidence that
could be used 1o 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 of warheads 1o be retired in sealed, tagged containers; the ver-
ification of the shutdown status of plutonium production reactors; and
the placement under tAEA-type safeguards of key 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 ihe 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 Saviet government, since we have found in
carrying out our rescarch 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
20,000 nuclear warheads deployed-——about half with their strategic forces
and half with their general-purpose (“actical”) forces. If nuclear arms
control and unilateral retirements continue as currently planned, these
numbers could be reduced by very roughly 5o percent over the next de-
cade.

¢  The Intermediate-range Nuclear Forces (1NF) Treaty has already
climinated deployed and nondeployed US and Soviet missiles capa-
ble of carrying about 1,000 and 3,000 warheads respectively.

¢ The START treaty will cut the number of warheads deployed on US
and Soviet strategic ballistic missiles by about 2,800 and 5,000 re-
spectively, to 2 maximum of 4,900 on 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 z)fi

¢ 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.®

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

What will become of all the retired nuclear watheads? This question
was raised repeatedly in the US Senate hearings on the ratification of the
INF treaty. That treaty eliminated all Sovier and US land-based missiles
with ranges between 500 and §,000 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 11 intermediate-range mis-
sile into B-61 bombs.”

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 thar the forthcoming Short-range Nuclear
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Table 1

Deployed US and Soviet
strategic warheads

(end 1990)

us
ICBMs
Minuteman II
Minuteman Il|
MX
SLBMs
Poseidon
Trident |
Trident Il
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

S§8-24

SS-25
SLBMs

SS-N-6

SS-N-8

SS-N-17

SS-N-18

SS-N-20

SS-N-23
Total ballistic missiles

Bombers

Bear-H (Tu-142 with ALCMs)

Blackjack (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

85
21
2,354

2,620
100

Warheads

450
1,500
500

1,760
3,072

384
7,666

2,800
1,400

~ 12,000

3102
30
200
3,080
1,500
860
300

176 2
286
12
1,568
1,200
384
9,900

500
250

~ 11,000

3,000
100

a. Some have multiple but nonindependently targetable reentry

vehicles

Verifying the dismantlement of nuclear warheads

Source: Robert S. Norris,
Richard W. Fieldhouse,
Thomas B. Cochran and
William M. Arkin. World
Armaments and
Disarmament: SIPRI
Yearbook 1991, pp. 16, 18.
Numbers for bomber
loadings from H.A. Feiveson
and F.N. von Hippe!,
International Security 15
(Summer 1990), p. 163.
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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.

At the moment, uncertainties about the other country’s possible stor-
age ot 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 stuckpiling 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 START treaty.’

Table 2

Deployed US and
Soviet tactical nuclear
warheads

(end 1990)

us uUSsSsA
very rough estimates
Aircraft
Land-to-land 1,800 3,100
Carrier-based 1,350 o]
Anti-ship and submarine 850 1,360
Total aircraft 4,000 4,500
Short-range Ballistic Missiles 1,282 3,130
Surface-to-air Missiles o 520
Artillery 1,540 2,000
Naval Cruise missiles
Land-attack 325 136
Anti-ship [o] 434
Anti-submarine missiles 0 420
Torpedoes o] 520
TOTAL ~ 7,100 ~ 12,000

Ending the production of fissile materials for weapons

Source: SIPR! Yearbook
1991, pp. 17, 20-21. Not
included in this table are
the warheads on the
remaining missiles being
eliminated under the INF
treaty.
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It was cherefore timely for the US Congress to address the issue in the
Fiscal Year 1991 Defense Authorization Act (section 3151) as follows:

Should the President determinc that future international agreements
should provide for the dismantlement of nuclear warheads and a ban
on the further production of fissile material for weapons, then the Con-
gress urges him to seek co 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 o the
design and verification of [the) dismantement 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 nadonal
technical means that could be used by the United States to verify the
actions of other nations with respect to...a) dismantling of nuclear war-
heads...b) a murtual United Scates—Soviet ban, leading to 2 multilateral,
global ban, on the production of additional quanaties of plutunium
and highly enriched uranium for nuclear weapons [and] c) the end use
or uldmate 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 30 April 1ygr.

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 of these materi-

als. Modern “second generation” weapons, which would derive part of

their energy from thermonuclear “fusion” teactions, can only be ignited

by a fission explosive.

. Unanium-23s, the rare isotope of uranium (0.7 percent of natural uranium) is the
only natural chain-reacting fissionable (i.c. “Rssile”) material. It is ordinarily assumed that
its concentration in uranium must be enriched by isotope-separation techniques to more
than 20 percent w be used in a fission explosive. In practice, the highly ennched uranium
used in US and Soviet nuclear warheads contains about 9o percent uranium-23s. Plutoni-
um is an arificial fissile material that is produced in nuclear reactors as a result of the ab-
sorption of neutrons by uranium-238 (the other 99.3 percent of natural uranium). “Weap-
ongrde” plutonium contains more than 9y percent plutonium-239, but lower grades may
also be used to make nuclear explorives. Although other artificial fissile isotopes (notbly
urnium-233) can be produced in reactors, they have apparently not been used 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.

Verifying the dismantlement of nuclear warheads
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The US nuclear warhead arsenal of about 25,000 nuclear warheads
in the carly 1980s? contained about 100,000 kilograms of plutonium and
500,000 kilograms of highly enriched uranium.!®

The fact that a nuclear weapon cannot be made withour at least a few
kilograms of fissile material is the technical basis of the 1970 arrange-
ments for verifying the Nonproliferation Treaty (NeT). (As of the end of
1989, 42 non~-nuclear weapon states signatory to the NpT had opened
their nuclear facilities to the inspectors and safeguards arrangements of
the International Atomic Energy Agency.!!)

In the following three sections we discuss the basic elements of a set
of agreements 1o limit then verifiably reduce the amounts of fissile mate-
rial available for nuclear weapons:

® A verified halt in the production of new fissile marerial for warheads
(section 2). Such a halt would not prevent the production of new war-
heads using fissile material atready 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 ci-
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
s!orage.

¢  Ulrimare 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 Sovier stockpiles of fissile material in
warheads and available for their manufarture 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 fissite material
out of the arsenals would therefore only make verifiable what appears to
be currently planned.”

*  Ifthereis concern that, in the future, some currently unforescen development might
require a new buildup, agreed amounts of the fissile material transferred out of the com-
plexes could be placed in stockpiles under bilateral safeguards but under the physical con-
trol of the owning country so that possession could be reestablished if the reduction agree-
ment should break down.

Ending the production of fissile matarials tor weapons
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The US nuclear warhead arsenal of about 25,000 nuclear warheads
in the early 1980s® contained about 100,000 kilograms of plutonjum and
500,000 kilograms of highly enriched uranium.!®

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-nuclcar weapon states signatory to the Npr had opened
their nuclear facilities to the inspectors and safeguards arrangements of
the International Atomic Energy Agency.!!)

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 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 che 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.”

*  Ifthercisconcern tha, in the future, some currently unforeseen development might
require a new buildup, agreed amounts of the fissile material transferred out of the com-
plexes could be placed in stockpiles under bilateral .afeguards but under the physical con-
trol of the owning country so that p ion could be blished if the reduction agree-
ment should break down.
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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 1964 and 1988 respectively, and the Bush adminis-
tration has recently dropped its plans to resume production in the fu-
ture.!? The Soviet Union announced that production of highly enriched
uranium for weapons would end in 1989‘ and has announced the shut-
down of seven plutonium-production reactors. ! Soviet Dcputy Foreign
Minister Vladimir Petrovsky 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 2000 (see hgure 1). "6 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

Wolfgang K. H. Panofiky’?
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One US and at least five of the Sovict plutonium-production reactors have been
used to produce stcam for clectric-power g ion as well as plutonium. However, there

appears to be no inclination in cither country 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 dedlining (see figure 2). 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 1969 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.!® The Soviet Union, whese stockpile was much smaller than that
of the United States during the 1950s and 1960s (sec 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 1989.2!

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 1991 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.?2 Now that these requests have been dropped, it
may be possible to move forward to a formalized cutoff agreement.

A production cutoff would 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
heat,” 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 1960s.23)

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. Once again, onsite in-
spections could easily verify that such facilities had been partially or com-
pletely dismantled and seals could be applied to key pieces of equipment
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 multigram 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.

*  Approximacely t kilogram of uranium-235 musc be fissioned to produce 1 kdogram
of plutonium, The fission of 1 kilogram of uranium-235 releases about 1 million kilowatt-
days or 2,700 kilowatt-years of heat. During the eardy 1980s each of the throe operating
US production reactors at the Savannah River site produced the equivalent of about s00
kilograms of plutonium per year and therefore had an average heat output of about s mil-
tion kilowatss,

1 One Soviet military reprocessing facility has been converted to reprocess spent civil-

ian power reactor fuel o recover plutonium for the Soviet plutonium-breeder reactor
demonstration program.

Ending the production of tissile materials for weapons 15
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The tritium is produced in reactors through the reaction
neutron + lithium-6 ~» 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 2 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 s:ocln(pile.24

Eventually, however, unless the stockpiles centinue to decline tozero,
it will be necessary to produce new tritium in production reactors—prob-
ably one production reactor operated at a low power in each country.’
These reactors might be fucled by highly enriched uranium, 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 fuel and the fuel itself would 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-239 has a halflife of about 24,000 years, and
uranium-235, 700 million years. Their longevities as weapon materials are therefore deter-
mined by processing losses and not radicactive decay.

t  If we assume, for example, that a total inventory of 5o kilograms of tritium would
have to be mainz@ined in 10,000 warheads, then it would be necessary to produce about 3
kilograms of tritium per year to offsct radioactive decay and other losses. This would re-
quire a production reactor to operate at an awcrage heat output of about 600 megawarts—
about 20 percent of the peak power output of onc of the US production reactors at Savan-
nah River. (Keith Schneider, "Nuclear Complex Becomes a Huge Magnet for Money,”

[ New York Times, 14 April 1991, p. 1] states that “Energy Department engincers here [the
Savannah River site] say thatonly one of the nuclear reactors operating at such 40 percent
of its capacity, is needed to meet all tritium needs.” The US nuclear stockpile currently
contains about 20,000 nuclear warheads.) The same power output would result in the pro-
duction of about the same number of atoms of weapon-grade plutonium—about 200 ki-
lograms per year. Since uranium-235 is consumed at a rate of 1.2 grams per thermal mega-
watt-day (MWe-d) (1.0 by fission and o.15 by nonfission ncutron capture) proviling an
average of 600 MWt for 365 days per year would consume about 260 kilograms of utani-
um-235. If the “driver” fuel is replaced when 50 percent of the uranium-235 is consumed,
then the annual replacement driver fuel would contin about 500 kilograms of
unnium-235—0.1 percent of the current stockpile.

3  Usinghighly enriched uranium minimizss the presence of uranium-238 in the reac-
tor. Uranium-238 competes for the capture of neutrons relcased from the fission of urani
um-23$, reducing the number of neutrons available to produce tritium. Prior to the shut-
down of the US Savannah River production reactors in 1988, they were fucled with highly
enriched uranium recovered from the reprocessing of their own fucl, and naval-reactor
and rescarch-reactor fuel at th: Savannah River site and the Jdaho National Engincering
Laboratory. Considering the much reduced demand for production-reactor fuel after a
plutonium production cutoffand the reduced demand flor critium, because of the reduced
size of the US warhead stockpile it might no longer be considered cconomical to operate
these two reprocessing plants. Freshly enriched uranium fuel might be used instead.

Verifying the dismantlement of nuciear warheads
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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 uranjum 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 ne uranium-238 from which plutonium
could be produced. Nordestructive 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-235 (about 3,000 kilograrmns and 2,500 kilograms
in fiscal years 1991 and 1992 rcspcc(ively).zs A Soviet official has stated
that Soviet naval-propulsion reactors are fueled with uranium enriched to
less than 10 percent—not directly useable in weapons. 28 However, at
10-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 enrichmens 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-23s 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 of developing a very-high-current
proton accelerator a5 an alternative to a production reactor to produce neutrons for tri-
tium breeding oc other purposes. (See for example Acvelesator Production of Tritium. Exec-
utive Report [Brookhaven and Los Alamos Nationa! Laborarorics, sNL/NpB-88- 143, 1989);
Allan Krass, The Tritism Problem and the Proton Accelerator [Cambridge, Massachuserts:
Union of Concerned Scientists, 1989).) I such acceleaators ax developed, then it will be
necessary to subject their target arcas and aargets to some type of inspection to verify that
they are not being used to produce plutonium or other fissile materials,

Ending the production of fissile materials for weapons
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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
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* Asnoted above, US naval reactor fuel has been reprocessed at the Idaho National
Engincering Laboratory to recaver highly enriched uranium o fuel prodection reactors.
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uranjum-235 that had been fissioned by measuring the quantity of urani-
um-236 in the residual uranium.”

The release of a 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 3,000 kilograms of ura-
nium-23s per year, that about 45,000 kilograms of uranium-235 would be
in the naval fuel cycle at any one time—equivalent to about 10 percent of
the uranium-235 in US weapons today.27 Of course, only a fraction of the
uranium-23s 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 obrain 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—although the quantities of uranium-
235 involved will be very much smaller than in the naval-reactor fuel cycle
for the foresceable future. Indeed, there have been no reactors operating
in SP;ZC since a Soviet space reactor almost reentered the atmosphere in
1988,

Civilian nuclear fuel cycles

Most of the procedures that would be required to verify the nondiversion
of fissile materials from Soviet and US civilian nuclear-reactor fuel cycles
have already been developed by the International Atomic Energy Agency.
The 1a£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. 14A 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” (U3Og) is separated from the ore, and con-
version facilities where the yellow cake is converted into uranium metal,
uranium dioxide (UO;) or uranium hexafluoride (UFg) for fuel fabrica-

*  Vhen a uranium-235 atom absorbs a slow ncutron in a reactor, the probability of
fission resulting is somewhat less than 9o percent. Nonfission absorption results in the for-
mation of the isotope uranium-236, which has a halflife of 24 million years. The percent-
age of uranium-236 in a sample of enriched uranjum therefore reflects the amount of ura-
aium-235 in that sample which has been fissioned. Since some of the uranium-236 will be
convered in the reactor by neutron absorption into uranium-237, which decays into nep-
tunium-237, which in tumn can absorb another neutron and become neptunium-238,
which decays into plutonium-238, more exact estimaces of the quantiics of uraniurm.-235
fissioned would involve measurements of some of these and other isotopes as well.

Ending the production of fissile materials tor weapons
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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
pIan(.'

Currently, the 1AEA 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-
procssing facilities, and fresh and spent fuel in transit and in storage (see
table 3).2

The 1a2A 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 butk 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 proscnt.30

The principal civilian nuclear facilities for which safeguards arrange-
ments have not yet been worked out are gaseous-diffusion enrichment
plants. The United States (and perhaps still the Soviet Union!) has en-
richment plants based on this technology. However, our review of the

Table 3

Nuclear instaliations
and materials under
IAEA safeguards
(end of 1989)

Installations

Power reactors 183
Research reactors and critical assemblies 173
Uranium chemical conversion plants 8
Fuel-fabrication plants 43
Enrichment plants (including pitot plants) 7
Reprocessing plants (including pilot plants) 5
Separate storage facitities 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

*  Undera production ban, consideration might be given 1o requiring declarations—
and perhaps some degree of inspection—of uranium mines and mills.

Veritying the dismantlemant of nuclear warheads
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techniques used by the Unired States to monitor the flows of uranium
through its own gascous diffusion enrichment plant indicates that it
should be relatively straightforward to use the basic safeguards approach
of the 1a2A to develop quite effect’ve safeguards for such facilities.

The Soviet Union, unlike the United States, has graphite-moderated
power reactors that are refueled while operating.32 Concern has been ex-
pressed that such power reactors could be opcrated as production reac-
tors. 33 The 1A has, however, developed safeguards for both heavy-
water and graphite-moderated reactors that are refueled while operat-
ing.f'4 This involves installing surveillance instruments to record the fuel
elements fed into and 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 1a2A uses quantitative goals for the de-
tection of diversions. For smaller facilities, these quantities are 25 kilo-
grams of uranium-23$ in uranium enriched to more than 20 percent, 75
kilograms of uranium-23s in low-enriched uranium, and 8 kilograms of
plutonium.35 Twenty five kilograms of uranium-23s in highly enriched
uranium or eight kilograms of plutonium are estimated to be comparable
to the amounts of such 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
achicvement of the IAFA’s detection goals. In these cases, the IAEA uses “ac-
countancy verification goal” quantities that range from 1 to 3 percent of
the material processed and stored in a facility.

Fortunatcly, however, the nuclear-power rcactors that account for al-
most all the flows of civilian fissile material in the Sovict Union and Unit-
ed States are currently fueled with low-enriched uranium. Therefore,
material diverted from the “front end” of power reactor fuel-cycles (i.e.

Plutonium production reacrors are refucled much more frequendly than power reac-
tors to prevent the percentage of plutonium-240 created by ncutron absorption in pluto-
nium-239 from building up above the G percent level, below which plutonium is consid-
ered "weapon grade” level. On-line nfucling would make frequent shutdowns
unnecessary.

t  Some rescarch reactoes are fueled by highly enriched uranium bur the flows involved
were only about 1,000 kilograms per year in the United States in 1982 (J.E. Matos [Ar-
gonne National Laboratory], RETR Program Summary September 1982). The US Re-
duced Ensichment for Research and Test Reactors program has demonstrated that most
such reactors can be converted 10 operate on low-enriched fuels, and the majority have
been converted, {Sec for example A. Travelli, “Changing Over to Low-enriched Fuels,”
Nuclear Engineering International3y, 419 [Junc 1989), pp. 72-74; and Milton M. Hoenig,
Eliminating Bomb-Grade Uranium from Research Reactors (Washington pc: Nuclear Con-
trol Institute, January 1991]).

Ending the production of fissile materials for weapons
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before the fuel is introduced into the reactors) would not be direcuy
weapon-useable.”

In the United States, the *back end” of the nuclear-power reactor fuel
cycle currently ends with the spent fuel in storage. The spent fuel would
have to be safeguarded primarily because of the large amount of ptutoni-
um it contains—currently accumulating at a rate of abo'it 20,000 kifo-
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-
pectations for nuclear power growth in the Soviet Union, the momentum
of both of these programs is declining, 36 As of 1989, the Soviet stockpile
of civilian plutonium {apparently obtained from the fucl ofli;h(-wa:er
moderated reactors) was reportedly about 20,000 k.iloglams.3 Undera
production ban, this stockpile and any reactor fuel containing recycled
plutonium wynld have to be placed under tight safeguards. The 1aEA 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 2 percent of
the plutonium. If the entire stockpile of 20,000 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 100,000 kilograms of military plutonium available to the Soviet
Union.3® Nevertheless, the complications of safeguarding separated plu-
tonium against diversion—Dby 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-
ty for an indefinite halt in such activities in the Soviet Union as well as
elsewhere.3?

. The US enrichment complex, for example, currently produces annually about 2.5
million kilograms of low-enriched fuel (assuming an average enrichment of 3.5 percent),
enouph to fuel the equivalent of the US nuclear-power capacity (about 100 GWe}, or more
than enaugh to fuel twice the nuclear-pawer capacity of the Soviet Union (based on sales
of 10.2 million kilogram-<sWUs in fiscal year 1989 [U.S. Department of Energy Fiscal Year
1992 Congressional Budges Requess, volume 3] and the fact that it takes 4.14 kilogram-swus
per kilogram to enrich uranium to3.5 percent for a tails assay of 0.35 percent.) If 2 percent
of this lov,-enriched uranium were somchow diverted without detection (probably a
worst-case scenario), it would contain1,700 kilograms of uranium-235. However, in order
to produce weapon-useable fissile material this uranium would have to be further enriched
in a clandestine enrichment plant or used to fuel a clandestine plutonium-production re-
actor.

Of course, it would also be necessary to verify that the enrichment plants were not
clandestincly reconfigured or operated 5o a5 to produce mare than the declared amounas
of highly enriched uranium. This would require a considerable degree of access to theic
interiors. Such access has been negotiated as part of the safeguards arrangements for the
West European and Japanese gascentrifuge enrichment plants. We sce no reason for
difficulies to arise in negotiating the necessary access at gaseous diffusion plans.

Verifying the dismantiement of nuclear warheads
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Safeguards responsibllities and costs
All facilities operated for nonmilitary purposes could, in principle, be
safeguarded by the International Atomic Energy Agency. 1AEA director
Hans Blix has stated that

I am...confident that, given adequate resources, the IAEA would have
the ability to verify that no usc for weapons purposes is made of any nu-
clear facility or fissionable material submiteed to its safeguards.
Hans Blex, IAEA direcior,
Report 1o the UN General Asembly a5 October 1989

The United States has already opened up its nonmilitary nuclear fa-
cilities to 1aEA safeguards, and the Soviet Union has similarly opened up
many of its nuclear-power and research reactors. The 1A4 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
1AEA’s safeguards task, which was funded at a leve! of 52 million in
1989.40 Even if the 1A were 10 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 5o that the two systems could eventually be
merged.#!

Safeguarding tritium-production reactors and naval propulsion reactor
fuel-cycle facilities might be inappropriate for the tAEA, whose statute (Article
111.A.5) 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 1aEAs safe-
guards in nonweapon states signatory to the NeT#2 contains a section (section
14) permitting certain nudear materials not subject to restrictions on use by
other intemational agreements to be withdrawn from under safeguards tem-
porarily “for non-proscribed military activity.” This provision apparendy 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.*3

To the extent that facilities are put under bilateral US—Soviet safe-
guards that would not J: ter be taken over by the 1a£4, 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 of a 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 1989 Arms
Contro} Impact Statement on Atomic-Vapor Laser Isotope Separation
(avLts) 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 meta} as feed, product and tails may provide

both structural indicators and nuclear signatu res. An additional detect-

able electromagnetic signature may be the pulsed operation [of] the

laser system atknz [kiloherwz) 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 staff es-

pecially the rapid buildup of a staff with this expertise: physicists and
chemists with experience in lasers and optical spectroscopy, electrical
engineers expericnced in electron optics and pulsed power systems, nu-
clear 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 casily detectable as to be conclusive

indicators of the presence or absence of an avis production faciliy.

However, a number of items can be identified which, observed togeth-

er, point strongly to the presence of an avuis production fadility. These

include: high average power lasers, large electron beam guns, spedial-

ized optics, and the specially fabricated process chambers in which the

uranium isotopes are scparated and collected.

The unique characteristics of nuclear 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
uraniem-enrichment fazilities 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 dara 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 1o exchange “data, includ-

*  Actinide elements are the heaviest elements in the periodic table, and include the
fissionable elements uranium and plutonium.

Veritying the dismantlement of nuclear warheads
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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.

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, 2 dandestine production operation would have to be huge to
have any impact on the US-Sovict balance. For example, about 10 mil-
lion kilograms of natural uranium feed—more than would be required to
fuc] all Soviet reactors for a year or all US reactors for more than half a
year—would be required to produce 50,000 kilograms of highly enriched
uranium—about 10 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 Figure 4
enrichment complexes and could not plausibly be concealed. Enrichment lntel’li'Or ot lhel Urenco

; : H H centrifuge-enrichment
of the same quantity of material over 10 years would require a production facility at Almelo, the
complex only one tenth as large but would have to be successfully (and Netherlands46
implausibly) concealed for many years, in addition to the several-year pe- Approximately 10,000 of

these centrifuges
operating for a year could
produce 1,000 kilograms
of weapon-grade uranium.
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25



LT L e e R e R RS e

141

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.

26 Vaeritying the dismantlement of nuciear warheads
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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 nuclear warheads that the United States and USSR are currently
planning. Indeed, it would be natural that warheads removed from stra-
tegic delivery vehicles as part of the START 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 dismantdement 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 treary 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:

¢ cheverified dismantlement of agreed numbers and types of warhcads
and the placement of the recovered fissile material under safeguards
for nonweapon use or disposal

*  Anobvious foll to verified warhead climination would be direct timits on nu-
clear-warhead stockpiles. This subject is not treated in this report. A preliminary discus-
sion may be found in Reversing the Arms Race (see endnote 1).

t  Itis possible chac one or both countries would wish to use some small fraction of the
Rissile materials in the warheads being retired 1o construct permitied new warheads or to
make up for recycling process losses. This would reduce somewhat the numbers of was-
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

¢ 2 combination of both approaches, in which warheads would be ver-
ifiably eliminated and agreed amounts of fissile material that mighe
be more or less than was originally in these warheads 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 (sce 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 w>uld not reveal sensitive information would all be done in
privacy by the owning country in its own facilities.

Warheads in tagged
sealed containers

DISMANTLEMENT
FA

from deployment sites
*

: Figure 5
o Safeguards

A arrangements for a
STORAGE nuciear-warhead

dismantlement facility4”

Warhead goritainer tag Tritum, empt
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warhead gdgelpﬂ?rgng return
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Highly enriched uranium and
plutonium storage

Inspectio rompacted
solid wastes
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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 undismantled 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 Contro! 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 of x-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.4?

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.>® 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 10 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 eariched uranium and plutoni-
um that it contains. This choice would be particularly appealing because
it would be directly related to one of the 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 of different types
of quite disparate warheads (for example, equal numbers of a specific type
of 1cm 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 7 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 geomettically, 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 coutd
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-23s and plutonium-239.

Analysis of the design information obtainable from measurements
taken with an uncollimated germanium detector at a single location near
2 Soviet warhead for a total time of approximately 20 minutes indicates
that sensitive design information was probably not revealed.33 If neces-
sary, the information revealed could be further limited by: designing the
dara processor to record data only in agreed energy bands; integrating the
data over selected energy bands; or even having the spectrum compared

with that of the reference warhead inside 2 computer without the inspec- Figure 6
tors having access to the raw data. Gamma-ray
“fingerprint” of a Soviet

cruise-missile warhead5!
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Neutron fingerprint The= intensity of the neutron emissions
from a warhead would reflect primarily the amount of the minor isotope,
plutonium-240, in the warhead and the neutron-multiplication proper-
ties of the geometry of the fissile material. >3 The INF 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-25 intercontinental ballistic missiles (1cBMs) so as to verify that the can-
isters do not contain banned threc-warhead ss-20 intermediate-range bal-
tistic missiles (1rBMs). 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-240 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.>* High-energy x-ray radiography is already used by the
US at the Soviet Votkinsk missite-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-20 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 tvpes of radiation emitted spontaneous-
ly by the fissile isotopes or to detect fissions induced by irradiation with
neutrons or gamma rays of appropriate energy.

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 of the warhead 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 of a warhead to be dismantled was identical, to within agreed tol-
erances, to that of the reference warhead. The performance of the 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 of 2 nuclear-warhead
stockpile, and fissile materials typically account for about one half of the

*  Thecomparison could be done eitherdircctly, using two sets of instruments, or with
an image or spectrum ded in the
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cost of a warhead. Itis 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 fissile 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 dfid possess large stock-
piles of surplus 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 therefore sec 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 of warhead 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 warkeads being dis-
mantled were less than the agreed amounts to be transferred, the differ-
ence could be made up by supplementary quantities of fissile marerial
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, 1o 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.

*  Toensure thatintact warheads were not being removed, the emovals could be made
in continen too small to contain 2 warhead.
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Costs of onsite monitoring and compliance
Verification of the dismantlement of nuctear warheads and/or the transfer
of fissile 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
(1NF) Treaty-—about a billion dollars over 13 years (see table 4).

Like the INF treary, 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 verlfication
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

Source: Michael O'Hanlon,
U.S. Costs of Vearification
and Compliance Under
Pending Arms Treaties

One-time Annual

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

Hosting arrangements (mostly security)

for permanent Soviet inspectors at a
US missile-production facility

10-20 annual short-nctice inspections

at Soviet sites

Hosting 10—20 annual Soviet
short-notice inspections

TOTAL

5- 15 516 (Congressional Budget
Office, 1990}, pp. 16—19.
50-100
30- 55
10— 55
55--135
45—~ 50 10-20
105-110 10-20
1- 2
1-10
~ 300-500 27-67
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pose of the visits to deployment sites was first to verify baseline inventorv
declarations, then later to verify that all missiles and launchers had been
removed. In the case of warhead dismantdement, 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 cf intermediate-range missiles had ceased. In the case of
verified warhead dismantement, 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 Energy’s Pantex plant about 20 miles
northeast of Amarillo, Texas. However, nuclear-warhead assembly an
quality-assurance activities are also carried out at Pantex and the disman-
tlement of obsolete waraeads 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 37

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 s¢ billion.>8)

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 marerials.

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 alf ¢ight proposed US destruction sites, at the Soviet site,
and ar 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

Ending the production of fissile materials for weapons
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Figure 7
Aerial views of Pantex>®

-
3

A W L

tntire site

3
H
¥
¥

w e

Warhead storage "igloos”

\3
]

wha i X

Warhead assembly and
dismantlement "bays"

Vernlying tho dismantlement of nucle v~ warheads

¥ U il
o>




152

dismantement 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 enviconmental consideration.

There aze 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-
sociated 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 of occupational health and environmental concerns, and it
is not clear whether it will be restarted. A facility such as the New Special
(Plutonium Scrap) Recovery Facilicy 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 otherwisc
portal-perimeter controls would be required at two sites.

The ultimate disposal of the recovered plutonium is discussed in sec-
tion 4

Ending the production of fissile materials for weapons
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Interim storage of warheads to be dismantied
Negotiating arrangements for verified warhead dismantement 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 ealed, 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.

38 Veritying the dismantiement of nuclear warheads
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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 contro! of the own-
ing country in order to assure that neither country would be caught ata
disadvantage should the other break out of the reduction agreement.

Highly enriched uranium
After any such stockpile requirements had been met, there 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 tonnes of HEU will become available—
much greater than the few tonnes per year required to fuel these reactors.
The Sovier 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 (0.711 percent uranium-23s)
or depleted uranium (0.2-0.3§ percent uranium-23s, in the case of the
US) down to the low-enriched grades (3-4 percent uranium-235) used by
power reactors. In the US, power reactors currently consume each year
fuel conraining approximately 100 tonnes of uranium-235 in low-en-
riched uranium.! 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 93.5 percent enrichmeat of US “weapon grade™ una-
nium. A small amount of additional cnrichment wok might thercfore be required to
bring the enrich of uranium d from US warheads up to Naval grade.

t  About BOO kilograms of uranium-23s in low-enriched (3-4 percent uranium-235)
uranium will fuel 2 standard large (1,000 megawart electric [MWe] or 3,000 megawatc
thermal} power reactor for about a year at 65-percent average capacity factor. If this low-
enriched uranium were produced by diluting weapon-grade (94 perceat uranium-235)
with natuzal uranium (0.7 percent uranium-235) uranium, about 8o percent of the urani-

. um-23§ would come from the weapon-grade uranium. The US nuclear generating capac-
ity in 1990 was about 100,000 MWe. In 1989, the USSR had 36,636 Mwe of nuclear-gen-
erating capacity in operation and 23,960 MWe under construction (Nuclear Engincering
Internationalys, [Junc 1989), pp. 72-74.}
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chain reaction, diluting highly enriched uranium down to low-enrich-
ment levels effectively “denatures™ 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
nuclear power-reactor fuel at a rate of about 20,000 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 of surplus plutonium recov-
ered from dismantled nudear warheads and plutonium in spent fuel
should therefore be developed as coordinated parss 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 1AEA safeguards.>®

Vaerifying the dismantiement of nuclear warheads
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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 rescarch
(“nuclear archeology”) on the physical evidence that could be used to
check and refine these production reconds.!

Other reasons to move forward promptly with such exchanges of
documentation and cooperative cvaluations 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 verify-
ing a given stockpile level. Intelligerce 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.2 The tonger the delay,
the more concerns wilt 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 dismandement of old production reactors has begun in both the Soviet Union
and United States, but the defucled graphite-moderated core structures are still intace.
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Even given a cooperative program of nuclear archeology, however, we
expect that uncertainties on the order of 10 percent will remain in esti-
mates of existing stockpiles based on the physical evidence of past pro-
duction.

42 Veritying the dismantiement of nuclear warheads
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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 include: 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 IAEA-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 a2 manner such that the integrity of the tags and seals
can be periodically checked.

The carlier 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 regand 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 list of the types of information already publicly available about
US nuclear-warhead production.

Ending the production of tissile materials for weapons
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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 Union®4

by Thomas Cochran and Christopher Paine

The types of information isted below, related to US nuclear warheads
and their production, have been released by the US government. Howev-
er, 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 probiems resuiting from nuclear weapon
production.

The nuclear-warhead stockpile and its history
The identification of each type of warhead in the active stockpile and the
associated delivery system or systerns (c.g. the comparable US list would
include: w87 - Mx; w88 - Trident 1, etc.). The total list would give the
total number of difierent 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 relacive 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

®  Its mission

®  Irs 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, naturaf or deplet-
ed uranium, other special nuclear materials, tritium, natural or en-
riched lithium, deuterium, lithium deuteride, or high-explosive ma-
terials

Whether it has facilities 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:

® ©® © o o o

® & & © o o ¢ o

Research, development and sesting
Nuclear-warhead or nuclear-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 safing, permissive action links, altimeters, and
other electrical circuits

Neutron-generator fission initiators

Plutonium components

Highly enriched, natural, and depleted uranium components
Beryllium components

Deuterium-containing components

Components containing enriched lithium and lithium deuteride
Components containing tritium

Assembly of thermonuclear secondaries

Verifying the dismantiement of nuclear warheads
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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:

Uranivum mining

Mine locations

Annual production from all mines {metric tons of ore/year)
Average annual ore concentration (percentage of uranium in the ore
by year)

Uranium mills

Name and location of each facility
Operating dates

Annual output (tonnes of U3Og by ycar)

Uranium fusel conversion and fabrication facilisies
Namie and location of cach 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 (rescarch and development, pilot plant, production plant)

Production history (annual values of: kilogram-separative work unit
[swu] capacity, kilogram-swu output, kilowatt-hours input; urani-
um feed, product and 1ails assay)

Size of workforce (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)

Ending the production of fissile materials foi weapons
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Products (weapon-grade plutonium, tritium, plutonium-238, by-
product steam for clectricity production, etc.)

Capacity 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 cach type of fuel and target element utilized
(i.e. enrichment and dimensions) and its date of introduction

Chemicalseparation facilities for plutonium production and nuclear fuel
recycling

Name and location of facility

Type (for US facificies it would be PUREX, REDOX, ¢lc.)

Mission (research and development, pilot ar 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 in 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

Naval fuel fabrication and assembly facilities

Name and location of facility

Purpose or mission

Operating dates

Puel enrichment (percent uranium-23s)

Annual enrichment requirements (kilogram-swus/year).

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

Locations 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 curic amounts of cesium-137, strontium-90, and plutonium-239
at each site.
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appendix b
Participants in the 29 October—1
Moscow workshop

Soviet Union

Academician Spartak Belyaev

Deputy Director for Physics, Kurchatov Institute of Atomic Energy
Moscow

General Viadimir Belous (retired)

Committee of Soviet Scientists for Global Security

Dr. Victor Kravetz

Center for Program Studies, USSR Academy of Sciences
Dr. Valentin Lebedev

Physics Division, Kurchatov Institute

Dr. Alexes Mitrophanov

Physics Division, Kurchatov Institute

Academician Karl K. Rebane

Institute of Physics of the 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 Volpi

Argonne National Laboratory (observer)

Professor Steve Fetter

School of Public Affairs, University of Maryland, College Park

Dr. William Higinbotham

Safeguards Group, Brookhaven National Laboratory (retired)
Christopher Paine

Arms-contro| adviser to Senator Edward Kennedy

(now at the Natural Resources Defense Council)

Dr. Theodore Taylor

Consultant

Professor Frank von Hippel

Princeton University, chairman of the research arm of the Federation of
American Scientists

Dr. David Wn"{f;

Federation of American Scientists
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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 defi-
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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 sclllould 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 sce 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 uccountability 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 cf
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 5% 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 commmunity 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 raality 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 te help design a secure storage and accounting system for Russia. If we accept
and gollow 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 wuy 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 weicome 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 NuUNN. 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 1 would
prefer to defer the answer to that to him in the next panel, Sena-
tor Nunn.

Chairman NunNN. 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
grise?s if we expect them to do it in the Middle East, why can’t we

0 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 1
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 1mplemented
and thet 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, Hut
aside from that do you believe that this kind of condition is verifia-
ble anyway?

Dr. BARkKER. 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,
we;lld 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 T 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. voNn HirpeL. 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
deggee. 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
{:)hir}k that it is 10 percent of how far we could go on a reciprocal

asis.

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 material 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 [ 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-
}ajnty if you get production records and can develop increased con-

idence.
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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.

hSerfl)ator 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 HipreL. There will always be an uncertainty.

Senator Mack. 5007

Dr. voN Hipper. 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 T 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 WaLLor. 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 WaALLoOP. 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
p}rl'og;‘ess rather than a greasing of a wheel. Could you comment on
that’

Dr. von HirpEL. 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
TAEA 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, everybody
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? 1
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 WALLoOP. 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 NuUNN. 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 HirpeL. 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 igrored 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. 1
mean, we negotiate agreements with allies all the time, as you
have just said. It is very common. We are trying to negotiate an
égreement with Mexico. We recently negotiated an agreement with

anada.

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. BArRkER. 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 LEvVIN. No, I did not say that you said it. I am saying
surely it would not be demeaniing 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 LEvVIN. My time is up, but Dr. von Hippel do you have
any comment on that? Do you agree with that last comment?

Dr. voNn 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. voNn 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-
1rial they produced for weapons within a couple of hundred tons at
east.

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
auarter 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 HippiL. 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 HippgL. 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 HippiL. 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 HiprEL. 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 NuNnN. 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 [ depart.

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

Mr. GarLrucct. 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.



189

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. GaLrucct. 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 storage 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 identity 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 d.lute 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 protectionof 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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tion or weapons stockpiles risks at least a delay and possibly the
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. Qur 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 challerges and opportunities
beginning with ﬂis 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
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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 apnroximately 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-
i!ied warheads. Initial deliveries of armored blankets have already taken place in

oscow,

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
government 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 lacied 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 he
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 los3 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 socalled “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

iTre, 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 tc 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 for 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 immense
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
. . . 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. Qur review of this aspect of the Senate 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. Qur 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
beingl 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. CrAyTor. 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
Fortions of the weapon in accordance with State and Federal regu-
ations.

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. Cravror. 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 shert period of time.

Senator WaLLop. It would put some safety modernizations
beyond reach, would it not?

Mr. CrLayTor. 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 speciall gesigned 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.

{ ;v;ll 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 Elan is the responsibility of the joint DOD/DOE Nuclear Weapons Council, of
which I am a member. The %resident 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.

* Dirmantlement 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 1 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 menticned. Studies are also being initiated both
within and outside DOE to examine the options for the long-term disposition of plu-
tonium removad 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

lI 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-
(Siuced since 1988. Thus there is no fissile material production going on in the United

tates.

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.
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With respect to on-site inspections of U.S. nuclear production facilities, we are
still evaluating whether or not such moniioring 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 D:é)artment of Energy rovided to the Corigress in July 1991 a classified res)ort
entitled “Verification o I\ruclear Warheads Dismantlement and Special Nuclear
Material Controls.” This report describes some of the cumplexities 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 NuUNN [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 tesiified 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 Secretary Cheney that it is in our interest to try to
achieve this earlier date for START implementation—2003 to 2000?

Mr. GaLLuccr. 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. GaLrucct. Yes, indeed.

Chairman NuUNN. 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. GaLrucct. 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 NuUNN. 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 how* we 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 NuUNN. 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. GrRaHAM. 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 NuUNN. 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. -

Chairman NuNN. Without objection, it will be.

Mr. GRaAHAM. 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-
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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
dijussions 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 mat@rial 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-
qulézse% continuation of the work that we have ongoing in the area
0 .

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 DoucLas R. GRAHAM, DEPUTY ASSISTANT SECRETARY OF
DErENSE FOR STRATEGIC DEFENSE, SPACE, AND VERIFICATION PoLicy

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
groduce new warheads. While production of new warheads is permitted under

TART, it would not be cost effective. Further, we currently have no operational
czg;ability to produce such new warheads, given the status of our production com-
pkex.

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 ty 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 i8 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. Suring 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
groduce 10,000 fissile material containers and deliver them to Russia over the next

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
?nﬁi joint testing. Production of modification kits and their delivery to Russia would
ollow.

With regard to the question of inventory control of the fissile material from dis-
mantled weapons, the administration will work to ensure effective material conttol
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 matzrial 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 urantum. 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 fissiie
material production or warhead stockpiles risks at least a delay and possibly the
unraveling of the important accoraplishments 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 the 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 negotiiated. 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 weapoas 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
rgtflrd, 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-
Barency of the Russian inventory of such weapons and material. Russia and the

nited 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
pursuingoin 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.

Ch}:a.irman 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. CLayTOoR. 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. GAarLucclr. 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 contrel agree-
ments in history.

Senator WARNER. Bottom line, you are not in favor of it?

Mr. GaLrucct. I think that is a fair summary, Senator.

Chairman NuUNN. 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 i)lrou 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 warheuds 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 WaLLor. 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 WaLLor. 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. | 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. GRaAHAM. 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. GrRaHAM. 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. GaLrucct, 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. GaLruccr. 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 J?une 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 thcat.

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. GaLLuccl. 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 'tfhe 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 Y&;‘eapons 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. GaLLucct. 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. GaLLucct. Senator, I will certainly report that.

Senator WARNER. Would you? Thank you.

Mr. GRaAHAM. 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 sgreement.

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 tﬁe 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 thcse 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 here. [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. Garrucct. 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. GarLucct. Senator, ] 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. Qur 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. GaLLuccl. 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 theefour, 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 legaliy 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 cxvpdate 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. GaLruccl. 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/reiiability standpoint that
this is very important, that any nation that has nuclear weapons
feeli thle 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 LEvVIN. 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. CrLayTor. 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 LEvVIN. 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
bas really said?

Mr. CLAYTOR. All | know is that they are prepared to restart.

Mr. GaLrucct. Senator, if I might, my appreciation for this is
that the Russians are in fact in a moratorium, and I believe their
deciaratory 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. Qur 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. BirReLy. 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 arnd 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. BIrReLy. 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
ir}l1 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-
{'%ct glas coming up this afternoon until Senator Warner raised it.

r. Claytor.

Mr. CrAyToR. 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 18 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
on’}y about that.

hings 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 dé'iving force, not jobs. I would like to leave that, sir, on the
record.

Senator LeEviN. 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. CrayTOR. 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. Crayror. 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. CLAaYTOR. 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 tr
to constrain in 3% years, from Juf'y 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 LEvVIN. 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. Crayror. Well, it could take that many, yes, sir. It might
take more than that.

Senator LEvIN. But your best estimate is 25 tests.

Mr. CrayTOR. 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. CrAaytor. 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 well beyond September 30, 1996.

Senator LevIN. Has it been decided to add all these safety fea-
tures to all five systems?

Mr. CrayTor. No, sir, it has not been decided.

Senator LEvIN. When will that decision be made?

Mr. CrayTor. 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. Crayror. I respectfully disagree with you, sir.

Senator LEVIN. You think it is unsafe?

Mr. Crayror. 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 LEvVIN. 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.”

T}l;le United States agreed to that. You apparently do not agree
with it.

Mr. GrAHAM. ] 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. Garrucct. 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. | 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.



221

Mr. GaLLuccl. 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 powers are represented, as it
hes experience in dealing 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
irsue 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. GrAaHAM. [ 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. GrRaHAM. Right, whether it would involve revealing classified
information.

Senator LEVIN. No, no. Whether we would be willing to swap
that information.

Mr. GrRaHAM. 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. CrayTor. 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

ror more information, contact:
(July 16, 1992) Chnstopher 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, t0 the resolution of ratification for START. It directs the President to seek an
approprisie arrangement, “in connection with any further agreement reducing strategic arms,” that
would permit monitoring of nuclear stockpile weapons and fissile material production facilides,
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 commitee apparendy does not intend that
such arrangements must be incorporated in the expected deMIR Ving treaty codifying the results of
the June 1992 Bush-Yeltsin summit. However, in connecton with the submission of such a treaty
to the Senate, the committee apparently expects the President to be in a position to certfy that such
a verification arrangement, however accomplished, will be in place at the time the new wearty 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 condnued 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

announcei that it will not produce either material for weapons purposes for the foresecable future.
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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 negodadons 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 reducdons 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 1o have the right to produce it.” This position is without merit. Given that the radioactive
"half-life" of the existing U.S. fissile matenial inventory is measured in tens of thousands of years,
Secretary Baker's staternent implies that the Executive Branch is seeking to reserve "the right " 1o
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

capabilides.

While supporting prompt conclusion of a deMIRVING reary, the committee majority was
less than sympathetic to the Administracion’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 favoring inclusion of conmrols on nuclear weapon disposition and fissile
material production facilities in agreements beyond START. The govemment 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 adminiswations.

Today, the case for such controls is even more compelling. They would reduce

significanily the uncenainties which now surround the disposition of nuclear weapons material in

o
2
‘ ,‘xi
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the new natons formed from the former Soviet Union, and they would provide a firm political
basis for reaching agreement on szrengthened proliferation conwols 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
verificadon arrangements whenever such controls were judged to be both technically essential and
politically feasible. That time has arrived, and many in Congress expect the Execudve to swifily
demonstrate to the American people that they have received full value for their large investment in
ixnpm‘{cd verification techniques.

Russian officials estimate that as much as 60 mewic tons of plutonium and 300-500 tons of
highly-enriched uranium will be released from weapons before the year 2000. As Ambassador
Robent Gallucci, the State Department’s Senior Coordinator for nuclear nonproliferadon assistance
to the CIS, recendy 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.”! We differ with Ambassador
Gallucci in only one resp:ct -- there is every reason to be concerned about the shornt-term problem
of nuclear material diversivn 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 resoludon.

A global ban on the producticn 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 swengthened intemational inspecton system
assuring permanent deep reductions in nuclear weapons stockpiles. The Committee notes that on
May 29, 1991, the President called on 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
facilides in the region under International Atomic Energy Agency safeguards.”2

' Quoted in William Broad, *Nuciear Accords Bring New Fears on Arms Disposal,” New York
Times, July 6, 1992, p. A1, . -

2 Whitg House Fact Sheet on the Middle East Arms Control initiative, May 29, 1991.
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Agreement between the United States and the appropriate states of the CIS on the desired
verificadon arrangements would lend momentum and credibility 1o the President’s important -- but
neglected -- inidadve. The extensive on-site inspection measures needed to verify a production ban
would guard against a recurtence 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 data between all nuclear weapon powers on inventories of
nuclear weapons and fissile materials, and on nuclear weapons production, storage, and
eliminadon facilides. 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 1o this constructve

proposal.

In light of the above considerations, the Senate Foreign Reladons Committee condidon
requiring nuclear 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 dawa exchange, ircluding the toial number of warheads of each type, and the total

masses of plutonium and highly-enriched uranium metal within and outside of

nuclear weapons;

.- an exchange of serial numbers and storage locadons of warheads and bombs,

which could be updated at six- or twelve-month intervals;

- application by the owning panty 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 party 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;

internatonal 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 strategic 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) towual stockpiles;

(ii) strategic ballistic missile warheads;

(iii) strategic bomber weapons;

(iv) noastrategic ground-to-ground! weapons;

(v} nonstrategic land-based air-delivered weapons;
(vi) surface-to-air weapons;

(vii) nonstrategic naval weapons.

(2) the current status, fissile material inventories, and ourput 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 t0

peaceful use.
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(4) the total masses of CIS/Russian and U.S. plutonium and highly-enriched uranium;
(i) in weapons on strategic nuclear delivery vehicles;
(ti) in all other nuclear stockpile weapons;
(iv) in stored weapons committed for dismantement;
(v) in stored components of previously dismanted weapons;
(vi) removed from dismanted weapons and irrevocably committed to non-weapons
use;
(vii) in naval fuel cycles;

(vili) in civil program stocks.

In developing the verification arrangements required by the Biden conditicn, we
recommend that the Executive Branch seek to engage nuclear weapon experts of the former Soviet
Union in the joint development and implementadon of:

(1) reliable techniques and arrangements for verifying a global ban on the producton 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 LAEA to aid in the accomplishment of its global

safeguards and inspection responsibilides.

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 monitonag

arrangements.

s
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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 inventory3 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 [} 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.

2j.e any agreement beyond START .

3 i.e. the fissile material inventory.
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B E R W)

Controlling Nuclear Warheads and Materials:
Steps Toward a Comprehensive Regime

Spurgeon M. Keeny, Jr.and Wolfgang K.H. Parofsky

he abrupt collapse of the Soviet
I Union has focused world attention
on the future status of some 25,000
t0 30,000 Soviet nuclear warheads The pos-
sibulity that command and control mightbe
lost nver even a portion of this immense
nuclear arsenal has raised the specter not
only of thousands of nuclear warheads
proliferating to unstable new states, but
als0 of “loose nukes” falling into the hands
of irresponsible groups or even becoming
items of clandestine commerce with
nuclear aspirants tn the developing world
This new s:tuation has dramatically under-
scored the importance of actually destroy-
ing the vast excess of nuclear warheads as
part of the arms control process
Until the Soviet Uruon went into free
fall after the defeat of the August coup,
most arms control thinking had focused on
hinuting and destroying the launchers or
delivery vehicles for nuclear warheads
Witheut their associated delivery systems,
nuclear warheads were not seen Lo pose as
immediate a military threat, and they were
viewed as being much more difhcult to
monitor than their associated delivery
vehicles The Intermediate-rar.ge Nuclear
Forces (INF) Treaty, which required the
destruchion of the entire class of US and
Soviet intermediate-range missiles, did not
require the destruction of anv of the as-
sociated nuclear warheads Even the
Strategic Arms Reduction Treaty (START),
which s formulated in terms of himits on
warheads, places no abligation on the par-
tiestodestroy warheads made cacessby the
elimination of their associated delisery

Spurgeon M Keeny, Jr, former deputy director
of the US Arms Control and Disarmament
Agency. 1s presdent and execidive director of
the Arms Control Associatron Woljsang K H
Panofsky 1s director emeritus of the Stantord
Lnear Accelerator Center aind chuirmuin of the
Natimal Acadenti of Scunces’ Comenltee for
Dnteratianal Secuerity aond Armes Control

Ao Combrd Tty sniirn fiderin iy 1992

“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
toward 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 convenient
“mine” of fissionable material for new war-
heads, these additional warheads and
matenals were notconsidered to have great
military signthicance, given the superabun-
dance of nuclear warheads in the arsenals
of the two superpowers Now, with the
withenng away of the Soviet threat and the
potential loss of central control over the
vast Soviet stockpile of nuclear warheads,
the huture of those w arheads has become a
central security issue The control and
eluminabion of these warheads has emerged
not only as a critical barrier to nudear
prolifcranon, 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, combined with the
long standing need to Lt and reduce

nuclear arsenals, has created three quite
distinct nuclear control 1ssucs, First, thereis
the time-urgent problem of preventing any
part of the enormous nuclear arsenal of the
former Soviet Union from adding & new
d:mension to the threat of nuclear proluera-
tion. Second, there 1s the unique oppor-
tunily to ensure the destruction of
thousands of warheads that might other-
wise be the source of future proliferaton, or
provide a basis for “breakout” from agree-
ments on deep reductions in strategic ard
tactical nuclear arsenals. Third, there 1s the
possibility of venfably reducing, to as 16w
a level and as urreversibly as possible, the
total number of nuclear warheads in the
arsenals of each of the nuclear weapon
states

The United States and both the fadirg
Soviet Unuon and the new Russian state
properly focused their attention on the im-
mediate problem of ensuning the secunty of
nuclear weapons dusing the difhcult tran-
sition to the shill vaguely defined post
Soviet world A solution ta this problem
will not require any formal intemational
agreement, since it is dependent on
unilateral actions by Russia and under-
standings between 1t and the other former
republics in the new Commonwealt™s of In-
dependent States Although a satisfactory
long-term resolution cannot yet be guaran-
teed, at this writing Russia and the Com-
monwealth, with active prodding from the
Un:ited States, appear to be moving ex-
paditiously toward a satisfactory sclubon
of the first problem

Accomplishing the second objective,
verduably destroying warheads, will take
considerably mare time, and will require
bilatera) agreements 1o establish proce-
durcs to cor fsrm that designated warheads
have 1n fact been destroyed This process
would ensure that the warheads could not
praliferateif controlis lostin the future and
would prevent redeplos ment of the desig-
nated warheads by a poswble successor
regime Successful implementation of such

-
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a regime would not, however, constrain
Russia from making new weapons from
cxicting or newly produced stacks of fis-
sionable matenial

Thethird, much more ambitious objec-
tive would establish a comprehensive
regime to control the total stockpiles of
nuclear warheads, witially of the United
States and Russia and then of cach nuclear-
weapon state This would permit radical
reductions in the nuclear arsenals of all
nuclear-wcapon states, with confidence
that another state would not be able to
retain or secretly produce militanly sig-
nificant numbers of illegal warheads
Venfable constraints would have to be
placed on the manufacture of new war-
heads from existing stocks, or from newly
produced hissionable material Such a
regime 15 techaically possible, since all
nuclear warheads require highly enriched
uranium or plutonium, both of which can
only be produced in highly spcaalized
plants whose operation and product flow
can be monutored. THE prodlem is compls-
cated; however, by the fact that once
produced, the two fissionable materials for
all practical purposes last forever, and con-
siderable uncertainty exists asto 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-

proiched (ncrementally, contributing B
U.S. secunty st each step while presenting
litthe danger. Saccessful implementation of
such a regime would have far-reaching sig-
nificance for world secunty, long after the
current crsis over the secunty of the Soviet
nuclear siochpile has become only an
alarming footnote to a turbulent chapter in
history

Control in the Post-Soviet World

A bnef review of the response to the
current nuclear control cnsis in the post-
Saviet Commonwealth undcrscores the
difference between this immediate prob-
lem and the larger problem of developing
a regime to control nuclear warheads
When 1t became apparent after the failed
August coup that the Soviet Union’s ability
to control its huge and widely dispersed
nucleararscnal could no longerbetaken for
granted, President Bush took the imaguna-
tine and courageous iniiative of announc-
ing on September 27 that the United States
would unilaterally destroy all land-based
tactical nuclear warheads, after withdraw-
ing those currently deployed overseas, he
also announced that all sea-based tactical
warhcads would be returned to the United
States, where some would be destroyed
This action provided then-Soviet President

Mussile recntry vehicles crushed under the terms of the Intermedute-range Nuclear Forces Tronty
Smlarly, under @ verified warhead demantionent regume, mspectors conld check that cribcal
warhead components had been destrowed, and fissde matcrals o warieads placed wnder
safequards, without revealing secrct toeapor design mformaton

Mikhail Gorbachev with the needed ration-
ale to announce a week later that the Soviet
Union would also unilaterally destroy all
land-based tactical nuclear warheads Gor-
bachev also proposed lo destroy sea-based
tactical nuclear warheads and 10 move aur-
dehivered tactical warheads to central
storage President Bush’s iniative, which
dramatically broke with past US insis-
tence on el{ective venhication of all nuclear
arms reductions, roveived almost unani-
mous approval here and abroad

With the creation of the Common-
wealth, US policy has focused on cstab-
lishing (he legal framework for the
succession of nuclear responsibility. The
United States has emphasized that the
puclear warheads of the former Soviet
Union must remain under the sinct control
of a single autherity. with no prohiferation
of independent command or control. To
thisend, US representatives have made 1t
clear that the United States expects the
ncwly tndependent non-Russian states to
join the Nonprolferation Treaty (NI'T) as
non-nuclear-weapan states, and to support
the obligations of START and the Conven-
tional Armed Forces in Europe (CFE)
Trcaty Under the NPT, Russia would be
considered the sole successor nuclcar-
weapon state to the Soviet Union So far. all
former republics appear to have agreed to
this approach, aithough final details have
yet to be worked out, particularly 1n the
ca<e of Kazakhstan

According to U'S officials, the process
of moving tactical nuclcar warhcads to
Russia 15 going forward rapidly Semior
Russian officials have stated that, as of the
end of January this year, all tactical nuctear
warheads have been removed to Russw
from all republics except Ukraine and
Belarus, from which all rematning tactical
warheads will be removed by July 1
Strategic warheads w il also be removed to
Russia in accordance with schedules still
under discussion

As the situation in the Soviet Unon
detencrated after the failed coup, interest
grew in the possibility of not anly moving
warheads to sccure storage, but also
promptly disabling warhcads thatmight be
at risk, and establishing procedures to en-
sure that weapons slated for destruchon
were actually destroyed Congress
demonstrated its concern about the prob-
lem by appropriating $400 milhon of
Defense Department funds to assist the
Soviet destruction program

The US debate on how to proveed 1n
this effort has boen confusad by the noton
Mat US screniints walb somehos have Lo
teach Russian seseatiste how by disable or
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dixassemblenuclear warhcads Such proce-
dures, which are highly dependent on
specific weapon designs, are relatively
straightforward, and can best be carned out
by the technicians who eniginally as-
sembled and maintained the weapons For
example, nuclear warheads, many of which
may already be protected by effective “per-
missive action links” (PALs), can easdy be
physically disabled by the remova! of such
cntical components as the trntium reser-
voirs, special battenes, electronic finng
units, or arming sensors The warheads will
remain unusable indefinitely unless the
possessor has access to "spare parls” or the
capability to manufacture them—nol a
simple process, particularly in the case of
tntium Full disassembly is more time con-
suming, and Involves reversing the initial
warhead assembly process Nevertheless,
thisis a relatively straightforward exercise
fortechnicians famiLar with the weapon, in
an appropnately equipped facility

A proper role for US scientists in this
situation 1s Lo help educate Russian and
Commonwealth political officials as to the
importance of the problem, and to present
possible options, so that they wul not be
entirely dependent in their decision-
making on their own sacntists or military
advisers, who may have vested interests in
how to proceed As a consequence of the
extremely compartmentalized nature of the
former Soviet military-industnal-scientific
complex, few, 1l any, of the new political
Jeaders withun the Commonwealth, or even
thew scientific and military advisers, neces-
sanly hayeany independent knowledge of
the highly seaet Soviet nuclear weapon
program

Undersecretary of State Reginald Bar-
tholomew met separately in mid-January
with Russian, Ukrawuan, Belarusian, and
Kazakh officials in the latest of a series of
meetings on these issues The U'S delega-
tion included US nuclear weagon experts
who continued previous techmical discus-
sions on the transportabun, storage, disa-
blng. and disassembly of nuclear weapons
[n addition, for several years vanous US
nengosernmental organizations, 1n par-
ticular the Natural Resources Defense
Council (NRDC), the Federation of
American Saentists (FAS), and the Nation-
al Academy of Siences (NAS), have spon-
sored groups that discussed these and
closely related problems in mectings with
Soviet scientific and policy groups Mot
recently, last December, the NRDC and FAS
held mectings in Moscow and Kiev i
which the US delegation was joined by
past and present screntists from the LS
nuclear weapon program (see p 13)
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Dismantlement Step By Step

So far in these meetings, first Soviet
and then Russian ofhcials have taken the
position that the problem is under conirol,
technical assistance 1s not needed, and
vertheation of warhead desiruction can
only be considered on a reaprocal basts
Whule the Uruted States has encouraged
Russia to disable and then destroy the
declarcd tactical nuclear warhcads, the

When transferred to a central storage
site, the warhead would be recaived by a
joint team, which would check the tags to
authenticate the weapon To confirm that
the warhead was not a dummy, substituted
for a real nuciear warhcad, the joint team
could inspect 1t externally with both pas-
sive and active sensors, which can at close
range confirm the presence of plutonium
and highly ennched uranium Techniques
for accomphishing (his were developed

“Successful implementation of such a warhead
control regime would have far-reaching significance
for world security, long after the current crisis over
the security of the Soviet nuclear stockpile has
become only an alarming footnote to a turbulent

chapter in history.”

United States has avorded any suggestion
thatit would be prepared to accepl recipro-
cal venfication to ensure that the desig-
nated Russian warheads had actually been
destroved

Despite the reluctance of the United
States and at least some Russian officials to
agree to the reciprocally monitored
destruction of warheads, this could be ac-
complished relatively easily without
revealing 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 bad faith “Tagging” of alt war-
heads to be destroyed would be very
desirable, but not absolutely mandatory. 1n
order 1o facdntate management of the entire
inventory of declared weapons through the
destruction process, which would take
sevcral years to complete Since all 1actical
warheads will have been remot ed {rom the
lield to storage sites withun Russiabetorean
agreed verification plan could be put into
eflect, tagging of weapons by joint teams
would not be a difficult operation Pnor to
tagging, the weapons could by disabled by
hostcountry technicians, if this had not
alrcady been done Many inexpensive
tagging schemes which umiquely
“fingerpnnl” atems have been des eloped,
such as speaial paint with suspended glitter
particles or recording of minute surtace it
regularittes Tamper-proof seals, such as
bundies of optical fivers which, when il
luminated, provide umique sipnatures, are
also avarlable toansure the mtepnn of con
taners for warheads or materialy

some 40 ycars ago, in connection with con-
cern over the possibility that nuclear
weapons might be smuggied into the
United States, more recently, they have
been studied in great detail by government
and nongovernment saientists | further
evidence were desired to confinm that a
nuciear weapon had in fact been turned in,
a Jow-resolution X-ray could externally
confin a weapon configuration without
revealing detailed weapon design informa-
tion The United States 15 already using
spucial X-ray machines under the INF
Treaty to detenmine the general nature of
the conlents of containers leaving the Vot-
kinsk final assembly plant for ballistic mus-
siles Atthe completion of this examinahon,
the warhead could be placed in a secure
container with appropnate tamper-proof
svals to ensure against subsequent ex-
changeof containers or warheads Thecon-
tainers would then either be sent directly to
a destruction facility or put an secure
storage under joint surveillance, with
physical secunity provided by the host
counlry pending the availability of space at
a destruchion faahity

The actual “destruction” of the war-
heads would take place ata imited number
of special facilitzes, which would probably
be the same facliies that previausly as-
sembled the warheads (one in the United
Stetes al the Pantex plantin Tovas and two
or moie in Russia) While too dismantles
ment ot the weapons would be carried out
by host-country personnel, observers
would recerve and cheek the tags on all
warheads receiy ed Tramstorage and woald
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check all recovered matenals leaving the
facility The faality iselfl would be subpect
to perimeter monitoring by sensors and
observers, toensure that the weapans or the
lissionable materials recovered from the
weapons were not being clandestinely
withdrawn The fact that the destruction
process would probably take place at
facilities that currently assemble warhcads.
might initially present a complication,
however, when warhead assembly was
also brought under control (as descnbed
below) this collocation could prove ad-
vantageous, leaving fewer facibties to in-
spect.

The “destruction”™ of a warhcad would
actually consist of its disassembly into its
component parts The fissionable materials
and any other valuable retrievable
matenals, such as triium {1/ 1t had not al-
ready been removed), natural uranium
metal, or berylhium would be separated
from the high explosives and other com-
ponents unique to the weapon, such as
firing circuits, battenes, sensors, casing, or
reentry vehicle. Then, 1n a restricted area,
host personne! would bum the hugh ex-
plosives and destroy the other non-nuclear,
weapon-related comporents by agreed
techniques to prevent the residual
matenals from revealing sensitive design
information The host could convert the
recovered fissionable matenal into ingots
by crushing or melting to protect sensitive
design information The fissionable
matenals and any other valuable materials
recovered \n the destruchon process would
then be passed on to a joint team, where
observers would check that the 1y pes and
amounts of materials corresponded to the
number of weapons dismantied

Although conceptually straightfor-
ward, the process outlined here 1 demand-
ing—both 1n time and equipment—as a
result of the large numbers of warheads
involved and the dangerous and sensitive
nature of the operation Seviet officials
have indicated that their existing facilitics
could handle 1,500-4,000 warhcads per
year, depending on how many shifts of
workers were emploved and the
avadabibty of spectal equipment

A Problem of Fissionable Material

Once the hssionable matenal has been
removed from a dismantled weapon, it
could be placed in long-term secure storage
or preferahly further processed so that i
could not be directly retabricated for
weapons use, but could still be used 1 the
host country’c pc‘\cotul nurlcar program

Highly ennched uranium can be dealt with
n a straghtfarward manncr that meets
these requirements, plutonium presents a
much more difficult problem, but one that
has acevplable, if not 1dea), solutions
Weapon-grade uranmum (enniched to
more than 90 percent U-235) could be
blended with natural uranium (containing
only 0 7 percent U-235) to produce uranium
ennched to about 3 percent U-235, which i
of no value in warheads but s opumized
for use as reactor fuel To be reused in
weapons, the material v/ould have 1o be
highly ennched againin anisotope separa-
tion facility, an expensive and monitorable
step While storage as 3 percent ennched
matenal should continue to be secure and
accountable, once the uranium was in this
form there would be little incentive 1o
reintroduce 1t dack into the weapons pro-
gram The material could be held in storage
until needed as fuel for peaceful power
reactors or sold abroad for hard currency
Toe 1sotope of plutonium used in
weapons (Pu-239) presents a much more
difficult problem, since there are no abun-
dant plutoryum 1sotopes with which 1t can
be diluted to make st unsuited for weapons
use As a partal solution, the plutonium
metal could be converted to the oxide form
and mixed with low-ennched uranium
oxide lo provide an alternstive “muxed
oxide” fuel for nudlear reactors In this
form, plutonium would not be immedi-
ately avauable for use in weapons How-
ever, the plutonium could be reconverted
10 a form usable 1n weapons by chemucal
processing, 2 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
irretnevable deep underground bunal The
economics of using plutonium in the fuel
cycle and of breeder reactors may well be
sufficiently unfaverable for the foreseeable
tuture that the costs of converting the
plutonium to safer products and storing 1t
securely for an indefirute penod cannot be
justified, making disposal the more attrac-
tive option However, given the natural
predilection to retain materials with per-
ceived future value, and the uruversal sorry
state of nuclear waste disposal, there would
undoubtedly be resistance to this solution
The nomunal economic value of the
fissionable material recoverable from war-
heads is many bilhons of dollars Vet
¢copumIc motives 1o convert that matenat
into commeraial nuclear fuel are weak fora
number of reatons With the stagnant
status of the nuclear poser industny, there

15 no shorlage of fuel, and the uranium
miming and uranium enfichment in-
dustries are underutil.zed tn addition,
only a few percent of the cost of ekctnaty
from nuclear power plants derives from the
cost of hssionable matenal, the bulk of the
costs come (rom the very high capital costs
and the ime necessary 10 bring a planton
hine. Thus, the pnmary motive for conver-
sion of weapon-grade fissionable material
to commercisl fuel 1s arms control, not
economics Nevertheless, the destruction
process would provide Russia with large
stocks of low-enriched uranium, which
could eventually be utilized to generate
electric power of could be sold abroad for
hard currency To encoursge warhead
destruction, and avoid charges of “dump-
ng” 1n an already depressed market, the
United States and other Western European
countries might buy the maternal for
strategic energy reserves at fixed prices

Controlling Nuclear Stockpiles

The procedures discussed thus far
would guarantee thata substantal number
of designated warheads had actuzlly been
destroved, and the assoqated hssionable
materials either permanently removed
from the stuckpue or segregated from it for
as long as it was morutored To go funther,
and create a regime to control the tota) ar-
senai of nuclear weapons and the stockpile
of fissionable matenals potentially avail-
able for weapons, would require measures
to ensure that these materials could not be
obtawned from existing military or civilian
stockpiles or by the production of new fis-
sionable materals Implementing such a
regime would require a major effort How-
ever, with the change in the East-West
relationship and the verification prece-
dents cstablished by the START, CFE and
INF treatics. it now appears withun reach, if
the political will enists in the United States,
Russia, and eventually in other nuclear
weapon states as well

A verifiable regyme Lo control the total
nucicar warhcad stockpile would require
the following measures, 1n addition to the
venthed destruction of declared warheads
discussed above

1) Declarations of all nuclear weapons
and stockpiles of fissionable materal.

2) A cutoffan production of weapon-
grade matenal,

31 Safeguarded operation of the com-
meraial nuclear power industry. and

A Protbition or monstored operation
of all taclines ta Labtwate and asswembh

HUCea weapens
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En estabishing such » caomprebhensive
segime, the United States and Russia
should intally exchange declarations of
the numbur of warhcadsintherarsenals by
SYRe, Laking into account any that were in
the proves<of being destroyod. D laraton
of the amounts of hssionable matenals in
each warhcad lype would be very helpful,
bul not absolulely necessary The sides
would also exchange declarations on the
total amounts of plutoreum and ennched
uranium (by levels of enrichment) that had
been produced from the begunning of thewr
programs, as well as the amounts of these
rmatenals currently in their military and
cavihan inventories, 1aking into account
amounts expended 1n tests, operation of
reaclors, exports, and so on In the casc of
Russia, these estimates would have ta take
Inlo account matenals now located else-
where in the Commonw eatth

1n the past, both the Uruted States and
the Soviet Union considerad such declara-
bons much 100 sensitive 1o discuss Today.
however, such declarabons would not be
out of line with the detaded declarations
made In connection with the INF, START,
and CFE treaties Along with these declara-
tions, all exsuing nuclear warheads should
be tagged 1n 2 jointoperation Such tagging,
would provide a built-in mechanism for
vahdating and trackung any warhead sub-
sequently designated for destrucuon The

process of applying the Lags would also
pertally validate the declarations them-
selves Once tagging was completed, any
untagged warhead that was obscrved in
any inapection peacess, for this or any other
agrevment, would automatically constitute
2 vicdahon

A cutoff of production of weapon-
grade uranium and plutonium would
prevent the introd uction of new fissionable
materials to replace those removed from
the mulitary weapons programs as war-
heads are destroyed Such a cutoff could be
venfred relatively easily, and would not
impose any burden on either the United
States or Russia

indeed, The United States discon-
tinued the production of highly enrnched
uranium for weapons in 1964, closed dawn
the last plutonium produchon reactor in
1988, and has no plans to produce either
matenal in the future The Soviet Urnion
announced that it had stopped the produc-
ton of highly ennched uranium in 1989
and would close its last plutoruum produc-
tion reactor by the end of the century The
delay in the shutdown of the final Soviet
plutonium production reaciors may be ex-
plained by the fact that some of these reac-
tors are dual purpose, also supplying
substantial amounts of electric power
However, in the present situation, Russia
has no conceivable requuement forany ad-

Under a fissionable material control regume, highly enriched wrannum from dismantied weapons
could be mnaed wrth natural wrornm to make fore-eniriched reactor fuel That material coudd not be

wsed prweapons ol it e
g~ contrfiege plant o the N,
<ateguands

ArCed Ta el

recnniched nina lirge and obseriatble factinty stadras tie URTNCO
Iedinds st abone These phots wondid v aonder votennation!

ditional plutonium production, given the
large number of nuclear warheads it 1s al-
ready commitied to ciminate from its ar-
scnal in the ncar future

A Cutoff in Materials Production

A culoff of fissronable matenals for
weapons 15 not a new tdea Onginally part
of the 1946 Baruch Plan, the cutoff was
reintroduced by the United States in the
mid-1950s, and was 2 central element in
US arms control proposals during the
1960s While the Soviet Uruon origunally
opposed the concept, 1n the 1980s the Soviet
Union supported the cutalf and the United
Slates opposed 1t The venfication of such
an agreement has been studied in the
United States since World War 11, and has
in recent years been revisited by gosern.
ment and nongovernment scientists
Morcover, the Internabonal Atomic Energy
Agency (JAEA) has accumulated a great
deal of practical experience in related
venfication practices, in the process of
monitoring the nuclear facihties of all non-
nuclear-weapon states party tothe NPT On
the hasis of this extended experience, there
should be no problem in promptly estab-
Tishung an adequately ventied cutoff of
praduction of hissionable material

inthe case of uramum ennchment, na-
tional techrucal means of venhicaton can
determine whether a known plant s 1n
operation, and this can easily be positively
confirmed by on-site inspection Under a
cutof, some enfichment plants would con-
tinue to praduce low-ennched matenal for
power plants This would require on-site
personnel to confirm the level of ennch-
ment of the plants’ outputl Since some
1sotope separation lechniques {such as
centrifuge separation) permit the level of
ennchment tobeincreased fairly rapidly by
changes in piping and valving, intrusive
on site ihspev ons of such plants would
has ¢ tobe quite trequent it not continuous

A potential comphcation results from
the fact that current US nuclear-powered
submanine reactors require uranium en-
nched to weapon grade However, lughly
ennched uranium for submanne purposes
could be provided by utihizing matenal
recaptured from dismantled weapons [f
additional hughly enriched uranium for
thew nonwarhead purposes were needed,
a specined amount coutd be produced ina
desiznated facthty and fabricated into fuel

clements under on site mspection The
burt upet e matenatcould bemon oned
by raues secordaing sencny producion
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agency’s revord has been remarkably pood
Some criticnm kas surfacd as a conse
quence of the dandesune Jray weapon
program However itmust be remembserod
that in the past e TATA was linated 1)
spection ol Tdedared” bt Sthopsare
now undsnway o exdend mandale 1o
nspect Csuspect Bahtes s woll Sinee
US intelligence was aware af the existence
of most ot the Iragr facihties 4l not the
speaifics of all of their actinaties, JALA n-
spection uf these sites would have revealad
the exvent and nature of thase activities, or
ifdemied would have created a much ear-
lier international recogmition that a sub-
stantial allegal program was probably
underway

In the caw ot the U'S and Cemmon-
wealth programs inspections could becon-
ducted cither bilaterally or through the
1AEA [fthe [AEA were utihized for roubine
inspectians, the inspection procedures
could be supplemented by a separate
bitateral agreement between the United
States and each of the independent Come
monwealth <tates cathag for mandaton
bulaters SUspect
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major expansion of the program, or a
separate US -Commonw calth venfication
program, would be a very small item in the
present secunty budget

Warhcad Production

A final barrier to the use of fissionable
matenals esther from clandestine stocks or
from the peaceful program could be
provided by monitored control of warhead
production faclities 1deally, there would
bea completeban on the production of new
warheads; however, both sides may per-
ceve a need for some standby production
capability to permit refabrication in the
event of unantiapated rehability or safety
problems with existing weapons

This capability cauld be permutied at a
single dedared facility for the fabrication of
fissle components (not a Irivial operation
for sophisticated weapons), and a sirgle,
final warhead assembly facuity These two
faqities would be closely monitored. along
the same lines as weapon disassembly
plants, withall matenalsentering and leav-
ing the plant subject to detailed external
inspection with sensors and X-rays For
every new warhead produced, a declared
warhead not already scheduled for
destruction would have to be destroyed,
and an agreed equivalent amouant of fis-
sionable material from any permitted
reserve assigned to the weapon production
program

Whule this approach would have to
allow a certain infrastructure of supples of
weapon components to cont:nue, these
could also be subject to periodic tnspection
toensure that the scale of the operation was
consistent with this radically reduced level
of production Since a significant clandes-
tine warhead production line would be ex-
tremely d:fficult to keep secret under a
regime of mandatory inspections of suspect
sites, this provision would substantially
reduce the potential danger posed by un-
certainties in the rescries of hssionable
matenals However, one could nut rely on
1t alone if the other elements of the regime
were unconstrained and unyenified

Reducing the Uncertainties

A fundamental problem with such a
comprehensive approach to the reduction
of total warhead i1nventones to agreed
levels 1s the uncertainty as to the exishing
Soviet stochpile of highly enriched
uramumand plutoium Despiteestensine
intorniatron on the Soviet fissionable

Arve s Conrrt Taatog funs g {o iy 1997

matenal production compiex, proesent s
nmates involve substantial uncertasnties
These uncertaintics are an part due o the
extreme secrecy which has surrounded the
Sovict nuclear program from its beginning
and which, despite rocent relaxation, suil
exists, and in port are inherent in the
production processes themsclves Al
though these uncertainties can be nar-
rowed with access to facihities through
on-site IAEA-type inspections, they wall
shll remain sigruficant, due to the complex
operating history of the plants, some of
which have been substantally modified,
closed down, or even torn down over the
past 45 years With our current knowledge
of the Soviel program, this uncertainty s
equivalent to thousands of nuclear war-
heads With purely technical asscssments,
based on conventional on-site inspection, it
would probably still remain in the range of
a few thousand

However, while purely technical
verification measures cannot be expectad to
reduce uncertainhies to very small num-
bers, a combination of technical assess-
ments with auditing procedures applied to
production records, reactor operabon logs,
records of consumption of materials 1n
weapons tests, and power production
should prove very powerful The veraaty
ol such records can be checked by compar-
1ng their consistency with the physical con-
ditions of the production facilities and
other lustonical data. How far suchauditing
procedures can be pushed remains to be
seen, and depends on the degree of
cooperation and openness between the two
sides At some point, the imnspectors may
decide on Lhe basis of consistency and
vahidation that certain production records
are accurate. This conclusion could drash-
cally reduce the range of uncertainty A
bank auditor, after all, does not actually
counl all the money or personally examine
every asset held by aninstitution

Inany event, at present stockpilelesels
these uncertainties are not a major matter
of concern, since there are no operating
forces to deliver any excess warheads that
might exist Consequently, excess matenal,
if 1t exists, would not altect the muitary
balance However, as the amount of fis-
sionable matenal 1in permitted levels of
warhcads approached the levels of uncer-
tainty, that uncertainty wauld lake on
greater sigruficance

The successfulimplementation of such
a regime, with the amount of cooperalion
and intrusive access involved, would sub-
stantially reduce concern about the actual
eustence of fudden reserses and would
leave each side far more securean s dssess-

mentof the other's stockpile Nevertheloss,
at <ome point the theoretical uncertainty
would place a floor on the regime’s cfice-
taeness This may indicate the fevel 1o
which nuclear stock piles can bereduced, or
sugpest that a fissionable malerial resene
of that magnitude should be held in
monitored storage o nuclear warhead in-
ventones 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 cnitical problem of
achieving cffective controt over the arsenal
of nuclear warhcads belonging to the
former Soviet Union Despite the majpr un-
certaintics 1n the political situation, the sm-
mediate control problems wall probably
have been at least temporardy addressed in
the near future. A major opportunity exists
to augment these unilateral actions with
agreed measurcs for the verified destruc-
tion of the substantial number of warheads
that the two sides have declared will be
eluminated from their nuclear stockpiles
Howcver, realization of thus important ob-
Jective will require US acceptance of
reciprocal venfcation procedures, since
Russian leaders will probably find it polita-
cally impossible 1o accept urulateral US
mnspection. {See p 15)

The collapse of the Soviet Union has
drawn attention to the broader problem of
bnnging the entire US and Russian stock-
piles of nuclear warheads under veriied
control Such a regime, which now seems
techmcally and politically feasible, would
havetoinclude declarations on total stock-
puesof warheads and fissionable materials,
a culoff in fissionable matenal production
for weapons, full-scope safeguards on all
peacetul programs, and monitoring of any
permutied continued nuclear warhead
production

Theimplementathion of the full control
regime willtake some ime, and will in due
course have to encompass the programs of
all of the nuclear weapon states However,
even its iniiation by the United States and
Russia would be a major contribution to
reducing the threatof nuclear proliferation,
helping 1o ensure the unlimited estension
of the Nonproliferation Treaty in 1995

Finally, and most important, the or-
ganization and implementation of such an
international regime s an andispensable
compaonent of any program to reduce
nuclear warheads and nuclear weapon
deliven systems o very Jow levels &
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THE WHITE KOUSE
ASHINGTON

October 7, 1991

Dear Mr. President:

I am transmlttlng with this letter a report to the Congress:
Verification of Nuclear Warhead Dismantlement and Special
Nuclear Material 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 cf nuclear warheads, a
on the production of plutonium and highly enriched uranium £«
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 Committe
Act guidelines, to serve as the Technical Advicory Committee
‘under the reguirements of the Act. They have summarized the:
+findings in the unclessified Executive Summary, and approve 1t
material presented in the classified full report, initially
prepared by the Department of Znergy. The Technical Advisox)
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. Ambassado:
to the Nuclear Testing Talks.

The mandate to the Committee in the legislation was challengi
It is difficult and potentially misleading to evaluate verif:
cation issues in isolation from the details of a potential
agreement. Since there are noc such agreenents drafted, the
eadeguacy ci the veriflication measures could only be discussec
in broad end general terms. That said, the report makes clec
the difficulties end risks involved. HEEXIHETAdVISOryLCommity
_HegUn1‘n~’S atesacouldinotreffectively v verify-the

] lstlng-warheads orsther amounﬁzqﬁfspec1al ‘nuclear
atercal: cu rently-cn-hand: Swefllrewlsg Gould-not have. high

Ege
conL)uence'An discover lng clandestine warhead or special nuc:
ial-stockpirles. Iniaddition, - the Ieport rnotes the extr

- e
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drificulty. ot .nonxtoring the nany pot ential paths in which -
ni¢le?’ warhadds' ox 'sbecidl nuclear mater:zl could be produce
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The Cormittee charter was limited to the assessment of
technicel verification arrangements and technigues, and
therefore their report does not address the broader nationa.
security implications of the possible outcomes defined in ¢t}
legislation. The Committee was in unanimous agreement, howe
that for any controls regarding warhead demilitarization or
special nuclear material production, maintenance of an effec
and modern nuclear deterrent must not be compromised.

Sincerely,

4.9

The Honorable Dan Quayle
President of the Senate
Washington, D.C. 20510

07AICIAL COMMUNICATION
RCCIIVED IN THE GFFICE Oi
7ut PRISIDINT OF THE SENATE

071 Rulv L

) RECEIVED NCT.0 7 199

——e

T RICIND

DATE CEABEPED  ————

_ sl_gnt Mrachment Deleted




Cx ey, .
.

240

REPORT TO C?NGRESS

VERIFICATION OF NUCLEAR WARHEAD DISMANTLEMEN
AND

SPECIAL NUCLEAR MATERIAL CONTROLS (U)

JULY 1991




e

T TR Vo LU

241

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 10 the
Congress on the onsite monitoring techniques, inspection arrangements, and national
technical means of verificaion (NTM) that the United States could use 1o verify the
actions of other natons with respect to

. Dismanudement of nuclear warheads in the event that 2 future
agreement between the United States and the Soviet Union
should provide for such dismantdement to be carried outin a
mutually verifiable manner

. A mutual United States-Soviet ban, leading 10 2 muldlateral,
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 any plutonium and
highly enrichzd uranium recovered from the dismandement
of nuclsar warhzads. (U)

B. CONTEXT (U)

This report addresses onsite monitoring techniques, inspection arrangemants, and
naiional technical means of verification that could be used to attempt 10 monitor
compliance if a decision to pursuc such armos control measures were made. The stars,
role, potengal use, and possible further development of these verificaton techniques
and :nspscion arrangements are examined. The repon also idennfies other impacts
including the risk of compromising sensigve, nuclear-weapon-related informanon. The



shori-hand 12mm SNAY (special nuclear material) is generally used throughout the repom
to dzsignate fssile matenii, such as Pu or HEU, whicb can be used 1o build nuclear

weapons. (U)

This r.port does not address the policy issue of whether it vsould be in the US
nationa) security interest to seek agreements with cither ths ¥ ,viet Union or other
nagons that would require the dismantement of nuclear weapn. s, the dispositon of the
returned nuclear materials, and/or controls on the product'on of plutonium or highly-
enriched uranivm that could be used to build additonal nuclear weapons. That issue
can only be decided on the basis of strategic, military, and polidcal judgements,
including a net assessroent of the objectives and capabilites of other nations relzdve to
US security, which lie beyond the scope of this report. {U)

The effectiveness of the verification mzthods, which would be used to verify
compliance with potendal agreements in warhead dismantemsnt or material production
‘controls, are but one factor in that assessment.” The overarching questdon is whether
such agreemznts would suppont US national security interests, even if all partes were
in full compliance with such agreements. In addition, all potential routes to producs
nuclear materials and assemble them into nuclear weapons would need 10 be addresszd,
as well as the effecdveness of our ability 10 verify such acdviges. (U)

Assessing the adequacy of potental verificatdon measures is extrernely difficult.
Standards for verificaton would depend not only upon the objectves and the details of
specific agreements, but also upon their geopolidcal context. The relatnonship 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 SNM, and size of research, development, and testng programs, and
production and material pro- :ssing complexes would bz 2.nong the factors that
influence venficauon standare.. Therefore, the adeguacy of verification measures can
be discussed here only in very broad and general erms. (U)

Venficadon for compliance purposes gozs beyord onsitz monitoring techniquss,
inspsciion 2:tengements, and NTM, nezcessanly including information from all
intelhgence sources, and the political judgments that are mads on ths basis of this
informziion. This report, in keeping with the Congressional chanter, emphasizes ths
technical moniioring and NTM techniques, and dozs not address in detal vuinzrabiliny
of verificedon izchnology to cheadng, poisniial chsedng scananos, ets. (U)

fizd nuzmbers of

I 2 propeosed agreement provides for dismantement of spec
ication

weapons or for speaifizd reduciions of SNM inveniones, the following ve
15sues would nezd to be addresszd

. Azwal and 2ppronnate nuclzar weapons are dismanted
. Nutizar matenials recovered from dismanted weapons are

nOLLied for prohibited purposes




248

. Prohibited exisdng facilites are shut down

. Allowed producnon and processing facilides arc not used 1o
produce prohibited matenials or warheads

. Clandestine/prohiditzd production and processing facilies do not
exist (U)

While agreements on warhead dismantlement or on Limits on production of SNM
for weapons might be viewed as arms control measures in their own right, it would be
better 10 view them as supplements to support arms conwol measures that would conol
the numbers of warheads and/or delivery vch:clc, The reason is that it would be
difficult to sngmﬁcandy reduce the uncerainty in knowledge of total Soviet SNM and
warhead inventories with present or forcsc:ablc VCnf'canon tcchmqucs and
arrengements. (U) - A

If:one.wouldiseek 10" imiposes limitstonzroral: numbers '6f:Warheads, and rotal
weapon, SNM stockpilésithen kriowled getof the total SNM thit could Possibly beised
for;weapons wouldibe.essential# SNM of, or near, weasons-quality is also used for
other purposes, including breeder reactors, research resctors, and submarine power
plants. The imponance of the uncertainty in our imowledge of the total SNM steziopile
inventory would increase as the size of the weapons stocl'pﬂ's were decreased. (U)

There are significant asymmeties between the US and Soviet nuclear warhead
material prodvcdon and prozessing infrestrucrures. In general the Sovietinfrastructure
is considerably larger and has more redundancy. This asymmery would place 2 much
greater burden on US verification of Soviet ruclear activites than vice versa. Ths
negodation of treades including measy s for warhead desoucdon and SNM congols
could (and, from a US perspecdve, should seek to) redress these asymmemiss. An
incentive for the Soviets 1o closs such facilities is the fact that many of thess facilites
arc old and environmentally hazardous. (U)

Aside from the sumumary and inwoductory discussions, the main body of this
Repori 1o Congress is divided into a ssction covering gencral verification measures, and
then three ssciions covering the primary topics of imtersst: verification of
dismendement, SNM conols/cutoff, and matenal disposidon. (U)

C. NTM, ONSITE MONITORING TECHNIQUES, AND INSPECTION
ARRANGEMENTS (U)

The uglity and eflectivensss of inspection arrangements, onsite moniton’ﬂg
techniguss, 2nd NTM would be high]v dcpcnd'm on the objecuves and specifics of a
negotiated agrezment and th: gzgree of deiall of the corresponding verifization
proiozols. Tne key obsznesons from this porvon of the repornt are Lisied on the next

pags (U)
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For some of the verification tasks associated with warhead
dismantiement and SNM control (for example, monitoring
declared stocks, warbead dismandement, facility shuidown,
and activines at permitted facilities) onsite inspection would
play & dominant role, with NTM playing a lesser role.
ERVEVET R eve nRIN Rt o] It suit e @O RNTM neins peeti
aHHEERents XAt brsiteymonitoring rtecimig eI probab
cOmAGHEpravideverificatonlofitotAlISNMmuantifics onthey
suxenseRofyglandesHEprod RUDHELAIiticsayi O T
siguificantimargin of:erfora Uy

While simple techniques (such as visual monitoring or chain-
of-custody) can suffice for some verification tasks, more
complex monitoring techniques (such as active 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 zid in monitoring some changes in the status of
declared facilities, paricnlarly thoss declared to be inacdve.
However, the detection and identification of undeclared
SNM and weapon-associated sites through NTM could not
be relied upon at present and the prospects for developing
such detection and identification capabilities 1 the futun: are

low. (U)

It js important that spscisic treaty provisions should be
negotated with adequate knowledge of the limitatioas of the
inspection and monitoring tecnniques that would be
employed. (U)

VERIFICATION OF NUCLEAR WARHEAD DISMANTLEMENT

)

The warhead dismantiemznt process can be represented as three scparate

processss from a veniicadon point-of-view. (U)

1.

Wp-head Id=nnficanon - conflrmadon that the unit 1o be dismanted, in facy, is or

coniiins a nuclzar warhcad (and perheps a specific type of nuclear warhead)
re:hsr than a swrogate. (U)
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2. Chain-of-Cpstady - verification that the unit idendified 2s containing a warhead
remains intact during ranspon from the site where idenufication took place 10 a
dismantlement sitz and during any temporary storage. There must be assurance
that the warhead was not removed and replaced by a surrogate during the
ransport and any !emporary storage process. (U)

3. Dismantlement - disassembly of the warhead-containing system to the degree
required. (U)

The key observations concerning verification of warhead dJsmam]cmcm are as
foUows ) .

. From~a7narfow technical ] Perspective L verificationmof - the:
dismantement:of: nuclcir-warhcad&could.bcaccomphshcd
MUPh:gh.conﬁdencc&bowcv:r.‘:thcr ‘areicostsTandirisks
involvedsinsthe® proccss*’of.LVcnfymg‘-‘dlsmamlcmcm
pamcularly, the risksiofrdisclosing:sensitiverinformation.
Such disclosures could reveal potendal vulnerabilides of our
nuclear forces or reveal design information that could be
used by others to develop or improve their own nuclear
weapons. (U)

. Derermining:thezinitial . number.of .warheads thatzagside
possesses:at-the:timezan:agreement - would-enter; into; forcc

wonld; bean: cxucmc]y ‘difficult. prob]cm ‘due to- thc casc of
conccalmcm and.the! palicity”of-extémmal’ obscrvablcs: This
would apply to both warheads of 2 pamcular rypc and 10
total stockpiles. Uncertainties in initial inventonirs - ould
become more important as the size of the warhead siceApiles

decrease. (U)

. SNM and nuclear weapons emit charactznisdc radiadon
which could be used as the basis for detecting the presence
of these materials and their quantties under onsite inspection
arrangements. It might be possible to develop techniques
that offer improvements in warhead identficagon with
reduced risks of disclosing sensidve informadon. (U)

. Chain-of-custody arrangements offer the possibility of
verifying aizmemtiement with a lower risk of divulging
sensitive information. RGrfalsperiméteriTmonitoring
teghniquestmightyberapplicdrtowarhead disiddntl erisent
fa.xhucsﬂmordcrﬂcﬁavoxd’mc‘?mtrusr\'cncss’of"duccx
mmnonng.iof,lbc*dxsmamlcm'ni. process? Insp_‘_cuon
aTangemenis: -thap.usere combination of tAgENg and.nmdom
s21E oM pLS v,'z.m,aas‘f .,fxmhcr..momw'mgmxght”rcduc::
mn_rrgzposts'md.also\hmxt‘mmww:ssf‘For thesz

58-610 - 0 - 93 -9
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possibilitics, evasion scenarios must be carefully and
thoroughly evaluated. (U)

. In order to segregare new warhead production functions
from dismantement 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 destruction 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, (1)

E. VERIFICATION OF SNM PRODUCTION CONTROLS/CUTOFF -
U;

Special nuclear materials are produced to serve both military and civilian needs. It
is 2ssumed 1hat any agreement to control or ban the production of SNM for vse in
nuclear weapons would be designed in such a way as to permit other uses. The key
observatons from this section of the report are listed below. (U)

. Jizwoulidzber chtrcch "dlffcult storverify; twithoutiza

sx,_.nﬁ'cam_margn " Of-€Tror S the’size. 6f:.the SNM: szockpxlc-
tharzz sids!possessesiatithe ume;an e greementiw woqu enter
intoforce, The resulting uncenainty would likely become
more important as the total SNM stockpile decreases.
Furthermore, monitoring techniques would be unable to
effectively reduce this uncertainty due to the ease of
concealment, the lack of external observables, and the
difficulry of dstermining the performance of pasz Optratons,

()

. An integrated civilian/military matesial producton complex,
such as in the Sovicl Union and other counmes, would
complicate the verification of the initial inventorics of
roatenial availadle for weapons. (U)

In 20y agrezment to limit productdon of SNM, verificaton
would require monitoring of appropriate elements of the
civitian fuzl cycle. (U)

. TriZuro producdon reactors would also need 1o be monitored
1o foreclose the possibility of prohibited Pu producdon.
» wmlarly, ali othes produzson z2nd use of SNM (e.g., naval
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N fuel, research reaciors, breeders, and as witum reactor fuel)
would need to be monitored. (U)

. It would be very difficult 1o detect and identify production;
from undzclared enrichment plants. gAlthough detection of
undeclared reactors would be somewhar less difficult, it

would not be assured. (U)

. Thespotental of-new:technologyy suchvas Hlaser-isotope
separatidnzof#uranivm~and Puy-or- modern- centrifuge
enrichment; would open up significant new oppdrtinites fors
SNM productionwith minimalobservabless (U)

. Possible benefits that would arise from the monjtoring of
SNM and related facilides include oppontunites for onsite
presence a2t the correspondingly la:gcr number of Soviet
facilities as well as a strefgthenin g of commitments to the ¥
Non-Proliferation«Treaty: (NPT):¥ (U)

F. VERIFICATION OF SNM DISPOSITION (U)

The dispositon opdons for SNM recovered from warhead dismantement include
its reuss in weapons programs; use for naval or space rzactors; uvse in commercial
reactors; monitored storage; and uretrievable disposal. Tne SNM retumned from
dismantled wezpons has substantial value that would represent major cost savings if
these matenials could be vsed in permitied programs, such as to fuel commercial power
reactors. The key observatons from this section are providzd below. (U)

. Most disposidon optons would bz reversible ai some cost.
)
. Blending highly-enriched uranivm with appropriate amounts

of dcplcrcd wanium would significandy reduce the weapon
utility of such maztsrial, such that it would require re-
errichment along wath those anendant costs. However,
2dditiona) enriched uranium would then have to be p'roduccd
in order 1o provide matzrial for perminted uses, such 25 naval
reaciors, (U)

. Tne weapon utility of Pu can be significanly reduced by
2dding highly radioazdve material (denanwing) which would
T2quire subsequent reprocessing in shiclded facilides to
remove the aad d material in order Lo reuse it in weapons,
Although this denatured plulonu.m would be difficult to
nandiz, itcould be purified for reuse in exisang reprocessing
planis, at 2 lower cost than for producing new plutonium.



Sl e

G.

The potendal for multiateral ‘mivolvement in warhead and mater:
includes some additional considcragons. These are summanzed belo
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Other less reversible processes for preventing plutonium
rzuse might be developed, such as incorporation in a glass
matrix, that would increase the costs for recovery and reuse.,

)

Malenelidispo sm'on'o"ia‘ﬁbn""iﬁh'a’fﬂﬁma;nm:SNMnQ-nQD-
w’a)b‘gn's;pzo‘gnms:(domiﬁ’cra.al*an“dgdgfg{\_s_c)i\vyouldmp;_(;,r
themfecaptmonitor e miErialts those othersprograms,
WHIEHR G0 4 enlar g *the ToOniIOHN g 12 s EsTan d* i noaduce
c:pnp_c.ms’.m“giﬁ‘dih'g’ipfdtéé'dWdf»’éc“ﬁ's‘ttii'c.informatipng(y)

Long-term storage of material would likely be possiblz 10

monitor using standard safeguards technologies. However,
the form and locaton of the material would be a critical

parameter since some forms (full-up-weapons systems or -

iniact components, for example) would easily be rerumed 10
their military funerion with minimal cost and ime penalies,
1o facilitate a breakout. (U)

MULTILATERAL CONSIDERATIONS )

The allowed margin of error in determining the size and
disposition of wezpons or SNM stockpiles would dzpend on
the specific parties involved and the degree of maturity of
their nuclear wezpons programs, and of course whether
these pantizs even had such programs. (U)

US obligadons undzr the Non-Proliferation Treary would
nzed 10 be considered if inspzciors from proliferant or noa-
nuclear weapon siates would be involved in the inspecton of
LS nuclzar weapon facilities. The Jevel of intrusiveness of
verification amrangemsnts would bezoms more Lmporiant if it
compromised design information or other weapon
ihnolonies. (U)

Poiendal posidve impacts would includs 2 reinforce ment of
niemmadonal percepuon of the wniens of the Ueaty parizs 1o
25:de by Amicle™VI of the Non-Proliferation Treary. (U)=

.
"&(.

2 conwol regimes
w. (U7)
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Senator LEvIN. Now we will stand adjourned and thank you all.
[Questions for the record with answers supplied follow:]

QUESTIONS SUBMITTED BY SENATOR SAM NUNN

._Senator NunN. Does the State Department believe that the arrangements for ver-
ification that are currently in place under Nunn-L 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. GarLuccl. We believe that our current efforts are adequate in promoting our
non-proliferation interests. International control over nuclear dismantlement activi-
ties 18 unnecessary, would prove difficult to arrange since they may require detailed
negotiations, and could slow the process of dismantlement. Reciprocal measures are
um_xecessa?, 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. GaLLuccl. 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 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 ment. 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 fissile 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 unilaterarl —even in exchange for finan-
cial assistance.” Do you anticipate that if the UnitedyStates 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 U.S.
nuclear weapons dismantlement activities?

Mr. GarLucct. 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. GaLrucci. Neither Russia nor the United States has linked fissile material
controls to the implementation of the June 17 Joint Understanding. We intend to
move rapida 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. Hew concerned do you believe Russia is about its nuclear weapons
ending up in some Third World country?
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Mr. Garrucclr. 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. GaLLucct. (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. Gairuccl. 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. Crayror. 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-
tiaé 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 %ieve us a rough idea of what per-
centage of the strategic nuclear warheads we will 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. Craytor. 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 tﬁg 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-



251

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. CLavtor. 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 suc{l 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. CLAaYTOR. 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 req:iest?

Mr. CLAYTOR. In my prepared statement, I said “A limited number of the plutoni-
um pits have potentiar application in a pit reuse concept in potential saet[‘;een-
hancements to weapons being planned for retention in tge 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 Agengy. Did the Department of Energy support this proposal or have any posi-
tion on it?

Mr. CLAYTOR. 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 JAEA
noted that a reduction in the production of such material for weapons purposes
would be very broadly welcomed and that, given adequate resources, the 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 niaterial into civ  n reactor fuel and
establishes measures to ensure that the nonproliferation, phys .l security, material
accounting and control, and environmental requirements coveiing 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 Aﬁplication 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 poficy 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 XILA.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 JAEA any excess U.S. fis-
sile material that will be freed up as a result of the START I and II Treaties?

'E). Does the Department of Energy still think it important that other nations do
807

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 JAEA U.S.
fissile material resulting from START I and II.

b. Although the IAEA statue provides for the storage of excess plutonium under
TIAEA 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 JAEA 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 pur s. I was under the impression that reproc-
essing generates substantial additional waste, including high level waste. Why is the
Department of Energy reprocessing for waste management purposes?

Mr. CravTor. 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 chanse 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
sgst:em 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?

¢. 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 asymmet1y 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 industry
under a comprehensive regime.

Senator NUNN. What can you tell us about the kinds of verification arrangements
Russia has agreed to establish with Ukraine in response to Ukrainian demands that

it know what was happening to nuclear warheads currently on its soil that are .

being shipped to Russia for elimination?

. Mr. WA co :
is attac| or your information.

A

%WA copy of the agreement, its protocol, and the annex Wﬁm% '
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DEPARTMENT OF STATE
. OFFICE OF LANGUAGR SERVICES

LS No. 138094
PH/AOC
Rusafan

AG REEM ENT

between Ukraine and the Rus®ian FPederation concerning
the Procsdure 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 Dastroying Them

Ukraine and the Ruasian Federation, hureafter referred to as
the Parties, .

Taking into sccount the Agreement on Joint Measures with .
respect to Nuclear Weapons of Decamber 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 batween the Member States of the Commonwealth of
Independent States on the S8tatus of Strategic Porces of Februsry
14, 15992,

Reaffirming their adherence to the Treaty on the
Non-Proliferation of Nuclear Weapons of March 1, 1968,

" Guided by the objective of eliminating nuclesr weapons,

Considering the consequences of possible accidents with
nuclear weapons during their movement,

Have agreed as follows:

Article 1

Por the purposes of this Agreement, the terms cited belog ’
have the following meanings:

*Nuclear munitions“: standard nuclear munitions for tactical
and strategic nuclear weapons; ? sets of spare parta,
instrumenta, and sccessocies [Russlian acronym: "2IP"]; and

. accompanying docunmentation for these munitions.

*gpecial equipment”: training and practice nuclaear weapons,
their simulators and ? loading mockups, operational and
technologicasl equipment, operational documentation,. :pacial
tranaport and hoisting equipment intendad for t:lnspo:tinq
nuclear munitions, [for] working with them in field conditlons,
and also for use in eliminating sccidents.
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Article 2

Ukraine will exercise the rights and fulfill the obligations
arising from this Agreement with reference to her territory and
tnking into account her interests connected with implomantinq the
Aq:s-monb 6n Joint Measures with’ roapect to Nuclear Weapons of
Decamber 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 tarritory of the Russian
Pederation, for dismantling and destruction.

The Parties will carry out monitoring of the eliminationl of

‘nuclear munitions mccording 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 Russian
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 dasignation
of the nuclear munitiona being remcved in transport vehicles, and
will maintain & documentary accounting of the nuclear munitions
turned over for subsequent dismantling and destruction,
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Article 4

Each Party will ansure secure and unimpeded movemaent of
transports with nuclear munitions on its territory. 1In the
flonning apd-prganization of transports of nuclear munitions, the
provisions of the relevant reyulatory documents for these
munitions are in effact. Tha 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 ? techniéal 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 a3 special commission of the Parties, created on a basis of
parcity.

I1f an accident occurs with nuclear munitions, the Party on
whose territory the accident took place will immediately notify
the governmaents 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
lo tts&*(nn for) movad ? on thailr territory, the Parties will

Jcnpio,wthé‘l#proprilto regulatory documents for activities of

troops (of naval forces) and of special units in connaction with
possible accidants with muclear weapons, .

The designation of tha spacial equipment located in nuclear
technical forces and units deployed on the ter:ito:y of Ukrains,
and subject to removal, and the procedure for its temoval, will
be dafined in a separate Agreement., :

Article 7
The Parties will hold consultations by mutual arranqemant'tg
review iasues connected with implementing the praovisions of this
Agreement, and slso the possible introduction of amendments to it.

Article 8
The provisions of this Agreement are without prejudice to the
soversign rights of the Parties, {ncluding those deriving f:om
their current laws and international agreements.

. Article 9
Tha Agraeemant Secomas .affective on the date of its signing,
and remains effective until the measures for which it providaa
have been carried out.

DONB At...veeensersreasccnas ONiieecassaransssns, 1992,
in two originals, each in Ukrainian and Russian, both texts being
equally authoritative,

Fer ﬂkraine: For the Russian Pede:ation:‘
[(--] (--]
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PROTOCOL

to the Agreement betwean Ukraine and the Russian Federation
"Concerning the Procedure for Movement of -Nuclear Munitions
from the Territory of Ukraine to Central Prae-Factory Bases of
the Russian Federation for the Purpose of
Dismantling and Dastroying Than"
Concerning the Procedura for Monitoring the Destruction of
Nuclear Munitions, Removed from tha Territory of Ukraina,
at Industrial Enterprises of the Rusasian Federation

Ukraine and the Russisn Fedaration, hereafter referred to 85
the Partias, ’
In accordance with the provisions, and in imnplementation of,
the Agreement cbnce:ninq the Pracedura for Movement of Nuclear
Munitions from the Territory of Ukraine to Central Pre-Pactory
Bases of the Russian Federation for the Purposefof Dismantling
and Destroying Tham,” hereafter referred to as the Agreemant,
Have agreed as follows:

Article 1

For the purpoaes of this Agreement, the terms cited baelow
have the following meanings:

“Observer”: & person npfoinbed by a Perty to carry out the
activity of observation and monitoring of the dismantling and
destruction of nuclear mﬁnitions at industrial enterprises;

"Dismantling®: the process of di:assembling nuclear
rnunitions into their component parts with extraction of the
warhead; - ’ : ’

'Industrial'entetprise'i "an entaerprise of the Russian
Federation that manufactures nuclear munitions, at which the
dismantling and destruction of nuclear munitions are carried out)

"Dastruction®: tha process of physical demolition or
irreversible deformation of the casing and component parts and
the extraction from the warhead of the fissionable materisls in
oxder to rule out the possibllity of reusa in nuclaar munitiqns.

Article 2
Ukreine'wili carry out monitoring of the dismantling and
destruction of nuclear munitions, removed from her territory, at
industrial enterprises of ths Russisn Federation with the
participation of the Republic of Byelarus and the Republic of
xazakhstan,~zigh the consent of the latter.
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Article 3 .

The Russian Federation will give Ukrasina the necessary data
on the acope ot_monftotinq. The Procedure for monitoring the
dismantling and destruction of nuclear munitions is definead by
the Annex to this Protocol on Procedures for Obserxvation and the
Activity of Monitoring the Destruction of Nuclear Munitions at
Industrial Enterprises of the Russian Federation. ’

Article 4

Ukrsine will greate her agency for monitoring the dismantling
and dpstrhction of nuclesr munitions. Direct observation and
monitoring of the dismantling and destruction of nuclear
munitions at induatrial enterprises will be carried out by
obsarvers. The observers will carry out their activity in tnd
interasts of the Party that appoints them, and are accountable to
its monitoring agency.

Article 5
The Russian Federation, to enable tha observers to carry out
their functions effectively during the entirs pariod of thair
stay at the induatrial enterprises, will craate suitable
conditions for them for the purpose of assisting their activity.
In this connection, the,obaservers, without prejudice to their
activity, are obligated to respect the current laws of the

.Russian Federation and not to interfere in the technoliogicsal

processes of the dismantling and destruction of nuclear munitions
which are carried out in accordance with the raquirements of the
ragulatory and technical ‘documentation.

{no signatures]

Article 6

The Russian Federation shall provide the ob;efvers with
‘appropriate material-technical, "lodging and ‘medical support
dutlnq the entire period of their presence at the industrial
entarprises. ’

The expenses £ot.the~mainfenanca and aupport for the
activities of the observers at the in&u:trinl entarprises of
the Rusglan Federation shall be dealt with in accordance with

the Annex to thia Protocol.
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Article 7
Tha Sides shall conduct congultations by mutual agresment
for considering questions connected with the implementstion of

this Protocol and possible amendments to it.

- . Article 8
The provigidng of this Protocol shall not affect the :
sovereign riqhti of the Sides including the valid legliaslation

]nd internationsl obligations resulting from them.

Article 9
Thié Protocol shall be sn integral part of the Agreement.
It shall enter 4into torcF aidultaneouuly with the entry into

force of the Agreement.

Done at on 1992 in two
originalas each in the Ukrainian and Russisn languages, both

text being equally authoritative.

‘ro: Ukraine . For the Russian Pederation
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ANNEX TO THE PROTOCOL

between Ukraine and the Russian Federation "on the Monitoring
Procedures for the Destruction of Nuclear Munitions
Removed from the Tarrxitory of Ukraine to Industrial Plants
of the Russian FPederation" 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 Centrsl
Pra-Factory Bases in the Russian Faderation for the Purpose of
Dismantling and Destroylng 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 Russien Federation, hereinafter referred to respectively as
the Agreement and the Protocol, the S8ides herswith agree on éhe
procedures regulating the implementation of the monitoring of
the destruction of nuclear mdnitions at industrial plants of

the Russian Federation.

I. GENERAL PROVISIONE

The e.imination of nuclear munitions removed £rom the
tarritory of Ukraine shall be carried out in industrial plants
of éhe Russian Federation.

Por the purposas of ensuring monitoring of compliance with
the provisions of the Aq:;ement and the Protocol, the Rusaisn.
Federation shall cooperate in cafryinq out monitoring
activities of the deatruction of nuclear munitionsnremoved from

the territory of Ukraine.

II. OBERVERS' LEGAL STATUS
The monitoring is‘carried out by observers from the twe
Sides who conduct the observation.
The observers may be Ukrainian citizens carrying out the
monitoring functions, or citizens of the Russlian Fedaeration

hired on contract., The observers are designated from smong the



officer ocorps having practical work experfence with nuclear
munitions.

Ukraine shall have gﬂa right to designate no.more than
three observars &t avery industriai plant. It shall provida a
liat of its obsasrvers to the Russian Pederacion for spproval.
This list shall contain the first and last neme, patronynic,
day, month, year, snd place of birth, as well as the number of
the candidnta'n identity papersn.

A person included in the list of observers may be removead
from it by the Russian Pedaration only if criminal procaedian
have bean instituted against him/her on the territory of the
Rusaian Fedsration, or if he/she has bean coﬁv!cted by the
courts of the Russian Federation. .

The observers carry out their functions in accordance with
this Annex. _

. . Tha observers shall not disclose information received in
the course of their activity as observers. Thay shall continue
to be bound by this obliéntion even after the end of thelr .
activities as observers. .

While carrying out their functions, the observers shall
deal with the ﬁarsonnel of the industrial plant only through
the adnminiatration and the competent peraonnel of the miliéury

‘repreaentation.

Excapt as provided in this Annex, the observers shall ngt
interfere in the activity carried out at the place of
observation and the observed work. They_ghall not cause
hindrances or delays in the work of the plaAt and ‘shall not
undertake any actions sffecting their safe functioning.

In ca::&inq out their act;viéies, Fhe observers comply with
the safety rules established at tha plsca of observance,
including the rules for parsonal and aequipment safety.

If the observers in carrying out thelr functions violste
the rules and procedure§ which goverxn their observation

activities, the adninistration of the industrisl plant may




inform the leader of the yroup of observers of this in order .
that he may take appropriate measures. If absolutaly necessary,
the adminigstration of the industrial plant may include a o
description of such activities in tha observation report, and
the leader of the group of observers may include an anawer eb;
that description.

The Russian Federation shall ensure that the obaarvers are
able to maintain contact with the autho:ized bodies of the
Sides du, ing the entire course of thelt presence at the
industrial plants, and it also shall provide transport in order
to resolve official questions.

! .
IXI. PROCEDURES FOR THE DISMANTLING AND
DESTRUCT’ION OF NUCLEAR MUNITIONS

The initial data on the extent of the monitoxiﬂq of the

dismantling and destruction of nuclear punitions renoved from

the territory of Ukraine shall consist of designation, type,

and number of the munitions as wall as the manufsacturer's
gerial number, according to the delivery papers presentad to
the control organ. 4

The dismantling plan for npclear 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 recelving unit at the
industrial plant shall furnish the observers with records of
the nuclear munitions to be dismantled and destfoyad.

The dismantling of the nuclear munitions into their
component parts, and thelr destruction shall be carried out in
strict sdharence to the requirements of the appropriate
manufacturing documenta. The observers shall control atep by

step the di=mantling of nuclear munitions into their component
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parts and their deatruction, 'tha extraction and diamantling of
the charge.
) 1V, EXPENSES OF THE ACTIVITIES
OF THE OBSERVERS AT THE
. INDUSTRIAL PLANTS

For the entire duration of the observers' presance at the
induatrial plants, the Rqssinﬁ Federation shall provide the
observars with food, quarters, snd work spaca, and where -
necessary, official vehicles, and medical ana othe; services at
conditions and prices which may not be less udvant?geouu than ’
those applied to citizens of.tha Rusaian Faderation.

The expenses of these services shall be distributed as

follows:

United States Department of State

xpenses for official vehicles Kk&ﬂ$%€&$£9cyf%§§91ca1
garvices shall be borne by the Russian Federation;

b) expenses.for Eqbd and use of living space ag well as for
temporary and permenent work space. including common services
and operating expensss for thesa places shall be ﬁorne by
Ukraine;

c) expenses for transporting the observers, their personal

effects and equipment shall be borne by Ukraine

This Annex shell be an integrasl part of the Agreement. It
shall entar into force mimultaneously with the entry into force

of tha Agreement.

Done at on 1992
in two originals, each in the Ukrainian snd Russian language,

both texts being equally authoritativa.

FQr Ukraine For the Russian Federation

=
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Senator NUNN. 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 II. 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 MIRVed missiles, 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 (hese 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. GaLrucct. 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 warheads; 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 warhead reassembly does not unduly threaten
our security.

At the same time, Russian officials have informed us that they do not plan to re-
Cfcle 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-
guir;s an inventory and monitoring of stockpiled fissionable material and war-

eads?

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. Garruccr. The verifiability of such an agreement concerns me. While accepta-
ble verification measures could probably be devised to monitor declared weapons
and farilities, 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
rglta?in 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-
terdgy in the Senate, will the stockpile update include all the requested informa-
tion?

Mr. CrayTor. 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-S11196 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. Craytor. 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. Craytor. 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 uncertaintv 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 woul?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
ggopriate elements of the civilian fuel cycle.” This sounds like a monumental task,

th from our perspective and that of Russia. Could you comment on this observa-
tion please.

Mr. CLayTOR. 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.
reglponsibilities under the Nonproliferation Treaty.

here 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-
(lf’ able to achieve for U.S. nuclear warheads may be negatively affected. Thus, we
o 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 .

* 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 ge 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 mrasures for detection of undeclared
we:gons 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 facilit'es could only improve our chances,
but could never guarantee, that all nuclear w2apons, fissile material and nuclear
facilities located on the territory of the Russiun Federation were declared and ac-
counted for. Further, highly intrusive inspections of U.S. facilities would raise secu-
rity concerns about revea{ing 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.iprocity 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 missiies 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. GrRaHaM. 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 IIls 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 wour:i 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 Understanding 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 eement 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 remaininy 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
regléirement for an additional agreement to be negotiated.

nator 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. GrRaHAM. 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, is 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 effectiveiy 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
theoinactive stockpile reserve. Is it in the national interest to identify these weap-
ons?

31
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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 some of the uncertzinty
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 celiver covertly
produced and/or stored warheads, does it make much sense to maintain such 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 intrnsive-
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 & nd capacity of production or
storage facilities of warheads in the former Soviet Union. Given tgat 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 the farility,
The extent of these rights would be part of the agreement concerning the funding
and construction of the facility.

QUESTIONS SUBMITTED BY SENATOR STROM THURMONL

Senator THURMOND. Secretary Gallucci, tne START Treaty prohitits the tra.:sfer
of ICBMs or launchers, heavy bombers, and long range nuclear air laur:.hed cruisc
missiles to third countries.

Considering the current state of affairs in the former Sovier Union, wiere 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. GaLLucct. START 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 baliistic 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-
t?ft}ds 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 Dismarntlement 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. GrRaHAM. The administraticn’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. Tq7 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.]
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