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ABSTRACT
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FOREWORD

CONGRESS OF THE UNITED STATES,

Washington, DC, June 27, .1985.

As the 40th anniversary of the first, and hopefully the last, use
of nuclear weapons draws near, we can be thankful that only five
nations today have nuclear arsenals and only one other nation has
tested a nuclear explosive. A world with more nuclear weapons
states would certainly be more dangerous and would pose a greater
threat to our national security and foreign policy interests. Nonetheless, many states are acquiring parts of the nuclear industrial
base needed to produce the materials to make nuclear weapons.
While some of these states have foresworn the acquisition of these
dread weapons, others are ambiguous in their attitude, or appear
to desire a capability to quickly make nuclear weapons. This expanding access to the technologies, facilities and materials of nuclear energy, as well as new technological developments, have made

the task of guarding against their diversion to military purposes

both more difficult and more important.
To provide a handy reference for those concerned with ways to
avoid the further spread, or proliferation, of nuclear weapons, the
House Committee on Foreign Affairs and the Senate Committee on
Governmental Affairs have since 1977 sponsored periodic publication of the Nuclear Proliferation Factbook. Now in its fourth edition, this factbook collects in one volume many of the most essen-

tial documents and data relating to risks of proliferation, and to
national and international means of avoiding it. The factbook has
stood the test of time as a useful aid to decisionmakers responsible
for the effectiveness of U.S. nonproliferation policies and their application. Past editions can be found in national and international
agencies, universities, and public interest groups throughout the
world.

This fourth edition was prepared by the Congressional Research
Service of the Library of Congress at the request of the House Committee on Foreign Affairs and the Subcommittee on Energy, Nuclear Proliferation and Government Processes of the Senate Committee on Governmental Affairs.

As with previous editions, the committees are grateful to the

Congressional Research Service, particularly Dr. Warren Donnelly
and his staff, for their fine work in preparing this fourth volume.
Of course, any views that might be inferred from the selection, or
Oh
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content of the materials should not be considered as representing
the views cf the Committee on Foreign Affairs, the Committee on
Governmental Affairs, or any of their members.
DANTE B. FASCELL,

Chairman, Committee on Foreign Affairs,
House of Representatives.
WILLIAM V. ROTH, Jr.,

Chairman, Committee on Governmental Affairs,
U.S. Senate.

LETTER OF SUBMITTAL

CONGRESSIONAL RESEARCH SERVICE,
THE LIBRARY OF CONGRESS,

Washington, DC, June 27, 1985.
Hon. DANTE B. FASCELL,

Chairman, Committee on Foreign Affairs, House of Representatives,
Washington, DC.
DEAR MR. CHAIRMAN: I am submitting this fourth edition of the

factbook on proliferation. It is the latest of a series begun at the
request of this subcommittee in 1975.
Included in this factbook is a wide selection of basic documents

and national and international statistical data pertinent to the proliferation of nuclear weapons. The factbook was prepared by Mark
Martel, Office of Senior Specialists, and Carol, A. Eberhard, now
with the Office of International Programs of the Nuclear Regulatory Commission, under the supervision of Dr. Warren H. Donnelly, Senior Specialist.

We wish to express our continuing appreciation to Dr. Frank

Blackaby, Director of the Stockholm International Peace Research
Institute, for his kind permission to draw upon SIPRI publications,
and also to the Ballinger Publishing Co., and the Ainerican Nuclear Society for allowing use of their materials in this factbook.
We hope that this fourth edition of the factbook will continue to
serve your needs and those of the Congress generally.
Sincerely,

GILBERT GUDE, Director.
(VII)
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INTRODUCTION
I. SOME HISTORY

The first nuclear weapon was exploded on July 16, 1945, near
Alamogordo, New Mexico. The first use of a nuclear weapon in war
came less than a month later at Hiroshima, Japan. Three days
later, the secondand so far the lastnuclear weapon used in war
fell on Nagasaki. The weapons used against Japan, while primitive
by today's standards, killed over 100,000 people. U.S. efforts to prevent the further spread, or proliferation, of nuclear weapons began
soon thereafter. In 1946 Ambassador Bernard Baruch, in an address to the newly established United Nations Atomic Energy Commission, proposed the establishment of international control over
nuclear energy, to be followed by the disposal of the U.S. nuclear
arsenal. Also in 1946 Congress passed the Atomic Energy Act,
which ended the wartime collaboration of England and Canada in
the U.S. nuclear weapons project and prohibited the export of
almost all nuclear equipment, materials and technology.
The 1946 act reflected the prevailing view that rigorous denial of
nuclear technology was the best way to avoid nuclear proliferation.
These early efforts to prevent the spread of nuclear weapons failed,
however. Disagreement between the United States and the Soviet
Union over whether the United States should dispose of its arsenal
before international control over nuclear energy was established
(the Soviet position) or vice versa (the American position) prevented the adoption of the Baruch proposal; and the U.S. policy of
denial did not prevent the development of nuclear weapons in
other nations. In 1949 the United States lost its nuclear monopoly
when the Soviet Union tested a nuclear device. The United Kingdom, France, and China followed suit in
1960, and 1964, respectively. All of these nations now have nuclear arsenals. The destructive power of nuclear arsenals took a quantum leap in the
1950's when both the United States and the Soviet Union tested
and began production of hydrogen fusion weapons.
The early U.S. policy of secrecy and denial in nuclear matters
was slightly relaxed in the early 1950's, primarily to improve U.S.
access to foreign uranium supplies. The end of this policy was signalled in 1953 with President Eisenhower's "Atoms for Peace" address before the U.N. General Assembly. In that speech, President
Eisenhower proposed open development of nuclear energy under
voluntary international inspection, and the creation of an interna-

tional agency to provide technical assistance and to conduct inspections. In 1954 Congr 2s rewrote the Atomic Energy Act to open the
way for development of commercial nuclear power and for U.S. nuclear exports and cooperation with other nations. The International Atomic Energy Agency was established in 1957.
(1)
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The subsequent rapid development of nuclear power technology
in Europe and the United States in the 1960's, however, revived
concern about possible spread of nuclear weapons. This led to the
negotiation of the Nuclear Non-Proliferation Treaty [NPT], which
took effect in 1970. The NPT remains the keystone of the collection

of treaties, understandings, and institutions that constitutes the
"nuclear nonproliferation regime". It commits nonnuclear-weapons
states not to acquire nuclear weapons; and nuclear-weapons states

not to help other nations acquire them. All parties to the treaty
commit themselves to facilitating the development of the peaceful

uses of nuclear energy. Finally, the treaty commits the nuclearweapons states to work toward nuclear disarmament.
The newly established nonproliferation regime was challenged in
the mid-1970's by India's 1974 test of a nuclear device and by contracts negotiated by European suppliers to provide sensitive nuclear equipment and technology to South Korea, Pakistan, Argentina,
and Brazil. These events led to a period of increased congressional
attention to nuclear proliferation, which culminated in the passage

of the Nuclear Non-Proliferation Act of 1978. This act set strict
new conditions on U.S. nuclear exports and cooperation. Congressional attention to nuclear proliferation abated in the early 1980's,
in part because there were no dramatic events comparable to the
Indian test, and in part because "vertical proliferation" (that is,
the arms race between the superpowers) overshadowed "horizontal
proliferation" (the spreading of nuclear weapons to more nations).
Nevertheless, as more nations acquire a nuclear industrial base capable of producing weapons-grade material, concern remains in
some congressional quarters and public interest groups that these
nations might produce nuclear weapons or that terrorists might
seize nuclear materials to make nuclear explosives.

II. THE CURRENT PROLIFERATION SITUATION

Today there are five nations with nuclear arsenals (the United

States, the Soviet Union, France, the United Kingdom, and China).
Five other nations are operating unsafeguarded facilities (that is,

facilities not open to international inspection) that can produce
weapons-grade material (Israel, South Africa, India, Pakistan, and
Argentina). Brazil may be in this category by the early 1990's.
Among these near-nuclear nations, India has tested a nuclear device
but apparently has not produced a nuclear arsenal; Israel and South

Africa are believed to be able to quickly manufacture nuclear

weaponsindeed, some say both countries may already have small
nuclear arsenals; Pakistan might be able to manufacture a nuclear
device within a few years; and Argentina is nearing this capability,
although it appears to lack the political and military incentives to
produce nuclear weapons. South Korea and Taiwan previously had
an interest in a nuclear weapons option, but U.S. pressure appears to
have dissuaded them from pursuing this interest for the time being.
The following section highlights the proliferation status of nations whose nuclear programs are of current interest for U.S. nonproliferation policy. It focuses on the possession of enrichment and
reprocessing facilities, which can be used to produce highly en-
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riched uranium and plutonium, the fissionable materials used in
nuclear weapons.'
A. PROLIFERATION STATUS OF KEY COUNTRIES

ArgentinaArgentina is not party to the Non-Proliferation
Treaty [NPT3 and has not ratified the Latin American Nuclear
Free Zone Treaty, the Treaty of Tlatelolco. Argentina has a substantial nuclear industrial base but is not now able to produce
highly enriched uranium or plutonium in quantities sufficient to
make a nuclear e.plosive, although it may have this ability within
a few years. In 1983 Argentina announced the completion of a
small enrichment plant; and it is nearing completion of a semicom-

mercial scale reprocessing plant which will be open to international inspection only when processing safeguarded spent fuel. Argentina has the general scientific and industrial base necessary to develop and produce nuclear weapons, although there is no indication
that it has decided to do so.
Brazil Brazil has not signed the NPT, and its ratification of the

Treaty of Tlateloloco has yet to take effect. Brazil has made the
treaty's entry into force contingent upon all Latin American nations joining the treaty and all elig;ble countries joining its protocols. This would require Argentina and Cuba to adhere to the
treaty, and completion of the pending French ratification of Protocol I. Brazil has a significant nuclear industrial base and has the
technical and scientific ability to produce nuclear weapons, but
does not have a source of plutonium or highly enriched uranium
and is unlikely to have one until 1990 at the earliest. Neither does
it appear to have any real incentives to develop nuclear weapons.
In 1975 Brazil signed a nuclear supply contract with West Germa-

ny which includes supply of reprocessing and enrichment technology. Under the contract, these facilities would be safeguarded. However, Brazil is also independently developing centrifuge enrichment
technology that will probably not be safeguarded.
IndiaIndia has not signed the NPT and has vehemently criticized the treaty as discriminatory toward nonnuclear-weapons
states. In 1974 India tested a nuclear explosive and could probably

produce a small nuclear arsenal if it chose to. India can now

produce small amounts of plutonium, and will be able to produce
significantly more in the next several years. India already has several unsafeguarded reactors and a reprocessing plant in operation
and will soon be operating unsafeguarded nuclear power plants of
a type than can easily produce high-quality plutonium. Indian leaders have disclaimed interest in nuclear weapons, but have hinted

that India would make them if Pakistan should test a nuclear
device. India's nuclear power industry is gaining experience in the
design, construction, and operation of nuclear power plants which
may enable it to supply technical assistance to other countries.
IsraelIsrael has not signed the NPT. It is a widely held view
that Israel either has a small nuclear arsenal or could produce nuclear weapons or, short notice. Israel has maintained an ambiguous
1For more detail, see Leonard Spector, Nuclear Proliferation Today, A Carnegie Endowment

Book, 1984.
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public posture regarding its nuclear weapon status, saying it will

"not be the first to ii.troduce nuclear weapons into the Middle

East". Israel has an unsafeguarded reactor (Dimona) which reportedly is capable of producing enough plutonium for a few bombs a
year. It is also thought to have an unsafeguarded reprocessing fa-

cility. Israel has conducted research in laser isotope separation

that, if successful, could give it a new, highly efficient, and easy-to-

conceal way to produce highly enriched uranium and perhaps to
purify low-grade plutonium. In 1981 Israel bombed an Iraqi research reactor which it claimed would be used to produce material
for nuclear weapons to be used against Israel.

Pakistan Pakistan has not signed the NPT, and has said it will

not do so unless India does. Some recent events have aroused suspicion that Pakistan may be working on a nuclear explosive. In 1984
a Pakistani citizen was arrested for attempting to smuggle krytons

out of the United States. One use for these devices is in nuclear
explosive detonators. Pakistan announced in 1984 that it had mastered enrichment technology. Its enrichment plant, which is not
safeguarded, has reportedly begun at least partial operation, although there is little information on the amount and grade of enriched uranium it can produce. Pakistan also has been trying to
complete construction of a reprocessing plant, which would not be
under safeguards. If Pakistan is able to produce highly enriched
uranium, it could probably produce a crude nuclear explosive
within a few years. However, if Pakistan were to test a nuclear
device, it would face a cutoff of U.S economic and military aid and
perhaps the resumption of Indian nuclear testing.

South AfricaSouth Africa has not signed the NPT. It is

be-

lieved by many to be able to quickly produce nuclear weapons, and
some say it may have a small nuclear arsenal. In 1977 a Soviet sat-

ellite discovered what appeared to be preparations for an underground nuclear test in the Kalahari desert. After strong pressures
by the United States and others, these activities were halted. In
1979 a U.S. satellite detected a flash of light characteristic of a nu
clear explosion over the ocean between South Africa and Antarctica. Some claimed this was a nuclear test conducted by South
Africa. The Office of Science and Technology reviewed information

on tais event and concluded that the flash may have been a natural phenomenon. Nonetheless, an element of suspicion remains.
South Africa currently can produce significant amounts of highly
enriched uranium. It has been operating an unsafeguarded pilot
enrichment plant since 1975 and is nearing completion of a commercial-scale plant which may be put under safeguards. According
to some estimates, South Africa may have already accumulated
enough highly enriched uranium for 15 to 25 nuclear devices, although this has not been confirmed. South Africa also has substantial uranium resources.
IraqIraq is a party to the NPT. In 1981 Iraq's large French-supplied research reactor, which was nearing completion, was destroyed by Israel in nn aerial bombing raid. Although the reactor
was under safeguards, Israel claimed it was to be used to produce
nuclear weapons material, a charge which Iraq denied. Israel's concerns stemmed from Iraq's insistence on using highly enriched uranium to fuel the reactor, from Iraq's purchase of large amounts of

14.

5

uranium in 1980, and from suspicion that Iraq could use the reactor to produce plutonium. Iraq's nuclear program has been dormant since the bombing, ahhough Iraq says it intends to rebuild
the reactor.
LibyaLibya has signed the NPT. However, some suspect
Libya's nuclear intentions because of reports that it has tried (unsuccessfully) to buy nuclear weapons. Libya has almost no nuclear
base, but it has been negotiating with the Soviet Union for several
years over supply of a nuclear power station. The United States
)ias pressed other Western suppliers not to help Libya develop nuclear power.

B. STATUS OF THE NON-PROLIFERATION REGIME

The term "Non-Proliferation Regime" refers to a loose collection
of treaties, bilateral and multilateral agreements, voluntary guidelines and understandings, and international institutions that collectively are intended to prevent the diversion of nuclear materials
and technology from civilian to military uses. The Nuclear NonProliferation Treaty [NPT] is the centerpiece of this regime. It commits non-nuclear-weapons members not to acquire nuclear weapons
and commits nuclear-weapons members not to help other nations
acquire them. The treaty currently has 124 members, although several important nations have not signed. These include Argentina,
Brazil, India, Israel, Pakistan, and South Africa. It appears unlikely that any of these states will sign the treaty in the foreseeable
future. In September 1985 NPT members will meet in a third quinquennial conference to review the performance of the treaty. The
1975 and 1980 review conferences were marked by disputes over su-

perpower arms control and the conditions placed on nuclear

supply. These disputes will probably arise again in the upcoming
conference. However, it appears unlikely that any states will withdraw from the treaty or propose its termination.
The working heart of the NPT is the International Atomic
Energy Agency (IAEA), which is charged with inspecting nuclear
facilities and auditing inventories of nuclear materials to insure
that no materials are diverted to make nuclear weapons. The creation of an international atomic agency was proposed by President
Eisenhower in his 1953 "Atoms for Peace" address. The IAEA grew
out of this proposal, and for many years the United States was the
strongest supporter of the Agency. However, the Agency has been
plagued by problems in recent years which threaten to reduce its
effectiveness and have tended to reduce U.S. support. Questions
have been raised about the Agency's ability to adequately safeguard sensitive nuclear facilities and to assure timely warning of
any diversions. Another concern is that the Agency's effectiveness
may be impaired by the bloc voting of developing nations who want
to see greater IAEA emphasis on technical assistance, and have
little interest in safeguards. In addition, some states have tended to
make the Agency's General Conference another arena for their disputes with other states on matters having little to do with the business of the Agency. The two prime examples of such introduction
of extraneous political issues are Arab bloc hostility toward Israel,
and African bloc hostility toward South Africa.
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In 1981 the Agency was caught up in an international crossfire
after Israel bombed Iraq's research reactor. Israel's contention that
the Agency's inspections were inadequate to detect diversions of
nuclear material from the reactor cast doubt on the effectiveness of
the Agency's safeguards system. A year after the bombing, and just

after the massacre of Palestinian refugees by ail Israeli-backed

Christian militia in Lebanon, the General Conference of the IAEA
voted to deny the credentials of the Israeli delegation. The United
States argued that the voting procedure had been illegal, walked
out of the Conference, and temporarily withdrew from the Agency

and cut off funding. The United States resumed participation in
the IAEA in 1983, but has reduced funding for the Agency, and has
threatened to withdraw again if Israel's participation in the
Agency is curtailed. Reduction of U.S. support and funding could
weaken the Agency, particularly since it has been operating on a

zero-growth budget although its safeguards workload has been
growing.

Another important part of the Non-Proliferation Regime is the
Nuclear Suppliers Guidelines. These guidelines constitute an informal agreement by major nuclear supplier nations committing them

to restraint in the export of sensitive nuclear technologies. The
Reagan administration has been attempting to persuade suppliers
to specify in greater detail the items covered, and to require fullscope safeguards (that is, inspection of all nuclear facilities) as a
condition for nuclear supply.
C. RECENT CHANGES IN U.S. NON-PROLIFERATION POLICY

Under the Carter administration, the United States significantly
tightened conditions on its nuclear exports and cooperation; cur-

tailed private reprocessing and pushed for cancellation of the

Clinch River breeder reactor demonstration; and sought to discourage reprocessing, breeder development and use of plutonium in
other countries. The Reagan administration has reaffirmed the prevention of nuclear proliferation as a fundamental foreign policy objective. However, it has applied nonproliferation policy on a caseby-case basis, and emphasizes the importance of the reliability of
the United States as a nuclear supplier. Regarding plutonium use,

President Reagan in his July 16, 1981, policy statement said it

would be U.S. policy not to inhibit civil reprocessing or breeder de-

velopment abroad in nations with advanced nuclear power pro-

grams where it does not constitute a proliferation risk. (Later statements indicated that the United States would continue to discourage reprocessing and plutonium use in countries that were viewed

as proliferation risks.) The administration has offered long term
prior approval for reprocessing to Euratom and Ja Dan and has included such prior approval arrangements in agreements for cooperation with Finland, Norway, and Sweden. As for domestic pluto-

nium use, the administration does not object to commercial production and use of plutonium in the United States provided no government subsidy is involved.
The Reagan administration has opposed additional conditions for

U.S. nuclear exports, arguing that this would weaken U.S. influence and encourage nuclear partners to build their own enrich-
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ment or reprocessing facilities. In general, administration officials
argue that since the United States is no longer the dominant supplier of nuclear technology, equipment, and materials, efforts to
impose U.S. policies on other suppliers are likely to be ineffective
and could jeopardize the cooperation that the United States now
needs to realize its nonproliferation objectives.
III. LOOKING AHEAD: SOME POSSIBLE NON-PROLIFERATION
INITIATIVES

The next 10 years are likely to be crucial for U.S. nonproliferation policy. In 1995 the parties to the NPT will meet to decide how
the treaty will be extended. The success of efforts to prevent the
spread of nuclear weapons, and the perception of nations that it is
in their interests to avoid it, will affect prospects for a renewed
mandate for the NPT in 1995. U.S. policies will play an important
role in shaping these perceptions. Conversely, how long the treaty
is extended in 1995 will have a major impact on U.S. nonproliferation policy. In addition, by 1995 the outlook for nuclear power
should be much clearer; the future of plutonium as a nuclear fuel
more visible; the success or failure of breeder reactors and laser
isotope separation better established; the fate of international storage of plutonium and spent fuel decided; and the linkage between
superpower arms control and proliferation more firmly established.
Also by 1995 the nuclear weapons interests of borderline countries
should be more apparent, although some countries viewed as safe
today might have an interest in acquiring nuclear weapons by that
time. All of these outcomes will affect the long-term role of the
IAEA as a supplier of technical assistance to developing countries
and as an international inspector of nuclear facilities.
U.S. officials can be expected to view the further spread of nuclear weapons as a threat to global security and to U.S. ;nterests.
Avoiding nuclear proliferation will remain an important, but probably not a foremost, U.S. foreign policy objective, barring unforeseen circumstances. It is commonly argued that the best way to
prevent more nations from acquiring nuclear weapons is to remove
or reduce the international tensions and conflicts which provide incentives, or at least perceived incentives, to develop nuclear weapons. However, the success of diplomacy cannot be guaranteed, and
same nations will likely have an interest in acquiring nuclear
weapons. Short-term measures to impede nuclear proliferation are
therefore relevaut. The following list of such measures is not intended to be deLinitive; its IA :Tose is to provide a starting point for
those who will be thinking about U.S. nonproliferation policy options in the years ahead.
STRENGTHEN THE WORLD PREDISPOSITION AGAINST NUCLEAR WEAPONS

Probably the most important barrier to the further spread of nu-

clear weapons is a general world public predisposition against
them. On a more concrete level, many, if not most, nations view
nuclear weapons as having little military utility and believe that

acquiring them would cause so much suspicion among other countries that their own security would be threatened, not enhanced.
Certainly most nations would view the acquisition of nuclear weep-

8

ons by their neighbors as dangerous. The United States and other

nations can be expected to try to convince nonnuclear-weapons
states that the drawbacks of acquiring nuclear weapons outweigh
any possible perceived advantages. However, for many countries,
the nuclear weapons states lack credibility in making this argument because of their large, and still growiug, nuclear arsenals.

ACHIEVE UNIVERSAL VERIFICATION THAT NUCLEAR MATERIALS AND FACILITIES INTENDED FOR PEACEFUL PURPOSES ARE NOT USED TO MAKE
NUCLEAR WEAPONS

This would require all nonnuclear-weapons states to agree to

international inspection of all civil nuclear activities.

STRENGTHEN THE NON-PROLIFERATION TREATY

The NPT would be considerably strengthened by bringing in
some of the key holdout states, notably Argentina, Brazil, India,
Israel, Pakistan, and South Africa. Judging by past experience, this

will be difficult to do. One incentive would be to give preferences to
NPT parties in the supply of nuclear technology and cooperation,
which many developing nations value. If the NPT is to be extended
in 1995, a majority of its members will have to be convinced that
the access to peaceful nuclear technology and the security benefits
that they gain as parties to the treaty outweigh the costs of fore-

swearing nuclear weapons and of opening nuclear facilities to
inspection.
STRENGTHEN THE LATIN AMERICAN NUCLEAR FREE ZONE TREATY (THE
TREATY OF TLATELOLCO)

The Treaty of Tlatelolco would be a much more effective arms

control measure if it included all Latin American nations. To
achieve this goal, Argentina would have to complete ratification,
Brazil would have to lift its exceptions, and Cuba would have to
become a party.
STRONGLY SUPPORT AND PROTECT THE INTERNATIONAL ATOMIC ENERGY
AGENCY

The inspection function of the IAEA is vital if civil nuclear
power in nonnuclear-weapon states is not to cause suspicions in
neighboring countries. IAEA inspections can also help to deter di-

version of nuclear material through risk of detection. However, the
effectiveness of the Agency's safeguards system is threatened by
political divisions among Agency members; inadequate funding; differences among members over the proper balance between the
Agency's safeguards function and its technical assistance function;
and the introduction of extraneous political issues into the Agency's Board of Governors and General Assembly. Some feel the technical assistance and safeguards functions are inherently contradictory and that the Agency should therefore be split in two.
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STRENGTHEN AND EXPAND ACCEPTANCE OF THE NUCLEAR SUPPLIERS
GUIDELINES

While the Nuclear Suppliers Guidelines remain informal and
voluntary, they have proven quite durable. Ideally, in 1995 all of
the present members will be continuing to adhere to present or improved export guidelines. A key test for these guidelines will be
whether emerging supplier states, such as Argentina, Brazil, India,
and China, can be persuaded to adopt them.
ASSESS THE UTILITY OF INTERNATIONAL STORAGE OF PLUTONIUM AND
SPENT FUEL

Proposals were made in the mid-1970's for international storage
of spent fuel and plutonium aid for international supply of nuclear
materials. Such arrangements could help prevent the diversion of
nuclear materials by providing greater control over their use and
movement. However, these proposals have run aground in international committees and appear to have lost active U.S. support. By
1995 the fate of such international institutions may well be determined.

AVOID THE FURTHER SPREAD OF SENSITIVE NUCLEAR TECHNOLOGIES
AND MATERIALS

Whether a nonnuclear weapons state can quickly acquire nuclear
weapons depends greatly upon its ability to produce or otherwise

obtain highly enriched uranium or plutonium. For this reason,
avoiding the spread of these materials and the facilities that

produce them has been a major objective of U.S. nonproliferation
policy. Current technological trends appear to be diminishing the
possible advantages of highly enriched uranium as a nuclear fuel.

However, a number of countries, including France, Argentina,

Brazil, India, and Japan, remain interested in producing and using
plutonium as a nuclear fuel. Laser isotope separation techniques
are now being developed in some countries that, if proven feasible,
would pose a significant new challenge to nonproliferation policy,
since these technologies could produce highly enriched uranium or
upgrade low-quality plutonium to weapons grade, and could be
more easily concealed than conventional enrichment and reprocessing facilities. Countries developing these technologies could seek to
prevent their spread to non-nuclear-weapon states, or at least try
to insure that adequate safeguards procedures are developed for
them.
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BASIC DOCUMENTS
INTRODUCTION

U.S. nonproliferation policy is comprised of statutory requirements, congressional policy statements, and executive regulations,
policy statements, and practices. U.S. policy functions within an

international network of treaties, statutes, and understandings

termed the "international nonproliferation regime". The following
selection of documents provides basic information on the founda-

tion of that regime and on the legislative and executive branch
components of U.S. policy.
(13)
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PART I. INTERNATIONAL

United States Atomic Energy Proposals
Presented to the United Nations Atomic Energy Com-

mission by Bernard M. Baruch, the United States
Representative, June 14, 1946
Mr FELLOW MEMBERS or THE UNITED NATIONS ATOMIC ENERGY

COMMISSION, and Mr Frizow Crrizzzis or THE Woum :

We are here to make a choice between the quick and the dead.
That is our business.

Behind the black portent of the new atomic age lies a hope
which, seized upon with faith, can work our salvation. If we
fail, then we have damned every man to be the slave of Fear.
Let us not deceive ourselves: We must elect World Peace or
World Destruction.
Science has torn from nature a secret so vast in its potentialities

that our minds cower from the terror it creates. Yet terror is
not enough to inhibit the use of the atomic bomb. The terror
created by weapons has never stopped Allan from employing
them. For each new weapon a defense has been produced, in
time. But now we face a condition in which adequate defense
does not exist.

Science, which gave us this dread power, shows that it can be
made a giant help to humanity, but science does not show us how
to prevent its baleful use. So we have been appointed to obviate
that peril by finding a meeting of the minds and the hearts of our
peoples. Only in the will of mankind lies the answer.
It is to express this will and make it effective that we have been

assembled. We must provide the mechanism to assure that
atomic energy is used for peaceful purposes and preclude its use
in war. To that end, we must provide immediate, swift, and sure
punishment of those who violate the agreements that are reached
by the nations. Penalization is essential if peace is to be more
than a feverish interlude between wars. And, too, the United
Nations can prescribe individual responsibility and punishment
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on the principles applied at Niirriberg by the Union of Soviet

Socialist Republics, the United Kingdom, France, and the United
Statesa formula certain to benefit the world's future.

In this crisis, we 'represent not only our governments but, in
a larger way, we represent the peoples of the world. We must
remember that the peoples do not belong to the governments but
that the governments belong to the peoples. We must answer
their demands; we must answer the world's longing for peace and

security.

In that desire the United

States shares ardently and hopefully.
The search of science for the absolute weapon has reached

fruition

in this country. But she stands ready to proscribe and destroy
this instrumentto lift its use fro.il death to lifeif the world
will join in a pact to that end.
In our success lies the promise of a new life, freed from the

heart-stopping fears that now beset the world. The beginning

of victory for the great ideals for which millions have bled and

died
lies in building a workable plan. Now we approach
fulfilment
of the aspirations of mankind. At the end of the road lies the
fairer, better, surer life we crave and mean to have.
Only by a lasting peace are liberties and democracies strengthened and deepened. War is their enemy. And it will not do to
believe that any of us can escape war's devastation. Victor, vanquished, and neutrals alike are affected physically, economically,

and morally.
Against the degradation of war we can erect a safeguard. That
is the guerdon for which we reach. Within the scope of the formula we outline here there will be found, to those who seek it, the
essential elements of our purpose. Others will see only emptiness.
Each of us carries his own mirror in which is reflected hopeor determined desperationcourage or cowardice.
There is a famine throughout the world today. It starves men's
bodies. But there is a greater faminethe hunger of men's spirit.
That starvation can be cured by the conquest of fear, and the substitution of hope, from which springs faithfaith in each other,
faith that we want to work together toward salvation, and deter-

mination that those who threaten the peace and safety shall be

punished.
The peoples of these democracies gathered here have a particu-

lar concern with our answer, for their peoples hate war. They

will have a heavy %.Naction to make of those who fail to provide an
escape. They are not afraid of an internationalism that protects;
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they are unwilling to be fobbed off by mouthings about narrow sovereignty, which is today's phrase for yesterday's isolation.
The basis of a sound foreign policy, in this new age, for all the

nations here gathered, is that anything that happens, no matte
where or how, which menaces the peace of the world, or the economic stability, concerns each and all of us.
That, roughly, may be said to be the central theme of the United
Nations. It is with that thought we begin consideration of the
most important subject that can engage mankindlife itself.
Let there be no quibbling about the duty and the responsibility
of this group and of the governments we represent. I was moved,
in the afternoon of my life, to add my effort to gain the world's
quest, by the broad mandate under which we were created. The
resolution of the General Assembly, passed January 24, 1946 in
London, reads:
"Section V. Terns of Reference of the Commission
"The Commission shall proceed with the utmost despatch and
enquire into all phases of the problem, and make such recommendations from time to time with respect to them as it finds possible.
In particular the Commission shall make specific proposals:
"(a) For extending between all nations the exchange of basic
scientific information for peaceful ends;
"(b) For control of atomic energy to the extent necessary to
ensure its use only for peaceful purposes;
"(c) For the elimination from national armaments of atomic

weapons and of all other major weapons adaptable to mass

destruction;
"(d) For effective safeguards by way of inspection and other
means to protect complying States against the hazards of violations and evasions.

"The work of the Commission should p ..teed by separate

stages, the successful completion of each of which will develop
the necessary confidence of the world before the next stage is
undertaken. . .
Our mandate rests, in text and in spirit, upon the outcome of
the Conference in Moscow of Messrs. Molotov of the Union of
Soviet Socialist Republics, Bevin of the United Kingdom, and

."

Byrnes of the United States of America. The three Foreign
3

Department of State Bulletin, Feb. 10, 1046,
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Ministers on December 27, 1945 proposed the establishment of
this body.'
Their action was animated by a preceding conference in Washington on November 15, 1945, when the President of the United
States, associated with Mr. Attlee, Prime Minister of the United
Kingdom, and Mr. Mackenzie King, Prime Minister of Canada,

stated that international control of the whole field of atomic
energy was immediately essential. They proposed the formation
of this body. In examining that source, the Agreed Declaration,

it will he found that the fathers of the concept recognized the
final means of world salvationthe abolition of war. Solemnly
they wrote:

"We are aware that the only complete protection for the
civilized world from the destructive use of scientific knowledge
lies in the prevention of war. No system of safeguards that can
be devised will of itself provide an effective guarantee against
production of atomic weapons by a nation bent on aggression.
Nor can we ignore the possibility of the development of other
weapons, or of new methods of warfare, which may constitute

as great a threat to civilization as the military use of atomic
energy."'
Through the historical approach I have outlined, we find ourselves here to test. if man can produce, through his will and faith,
the miracle of peace, just as he has, through science and skill, the
miracle of the atom.

The United States proposes the creation of an International
Atomic Development Authority, to which should be entnisted all
phases of the development and use of atomic energy, starting with

the raw material and including1. Managerial control or ownership of all atomic-energy activities potentially dangerous to world security.

2. Power to control, inspect, and license all other atomic
activities.
3. The duty of fostering the beneficial uses of atomic energy.
4. Research and development responsibilities of an affirmative
character intended to put the Authority in the forefront of atomic
knowledge and thus to enable it to comrzehend, and therefore to

detect, misuse of atomic energy. To b effective, the Authority
must itself be the world's leader in the field of atomic knowledge
Department of State Bulletin, Dec. 30, 1945, p. 1031.
'Ibid., Nov. 18, 1945, p. 781.
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and development and thi.i.s supplement its legal authority with the

great power inherent in possession of leadership in knowledge.
I offer this as a basis for beginning our discussion.

But I think the peoples we serve would not believeand without faith. nothing countsthat a treaty, merely outlawing possession or use of the atomic bomb, constitutes effective fulfilment
of the instructions to this Commission. Previous failures have
been recorded in trying the method of simple renunciation, un-

supported by effective guaranties of security and armament
limitation. No one would have faith in that approach alone.
Now, if ever, is the time to act for the common good. Public
opinion supports a world movement toward security. If I read
the signs aright, the peoples want a program not composed merely
of pious thoughts but of enforceable sanctionsan international
law with teeth in it.
We of this nation, desirous of helping to bring peace to the
world and realizing the heavy obligations upon us arising from
our possession of the means of producing the bomb and from the
fact that it is part of our armament, are prepared to make our
full contribution toward effective control of atomic energy.
When an adequate system for control of atomic energy, including the renunciation of the bomb as a weapon, has been agreed
upon and put into effective operation and condign punishments

set up for violations of the rules of control which are to be
stigmatized as international crimes, we propose that1. Manufacture of atomic bombs shall stop;
2. Existing bombs shall be disposed of pursuant to the terms of
the treaty; and
3. The Authority shall be in possession of full information as
to the know-how for the production of atomic energy.
Let me repeat, so as to avoid misunderstanding: My country is
ready to make its full contribution toward the end we seek, subject
of course to our constitutional processes and to an adequate system
of control becoming fully effective, as we finally work it out.
Now as to violations: In the agreement, penalties of as serious
a nature as the nations may wish and as immediate and certain in

their execution as possible should be fixed for1. Illegal possession or use of an atomic bomb;
2. Illegal possession, or separation, of atomic material suitable
for use in an atomic bomb;
3. Seiiure of any plant or other property belonging to or licensed by the Authority;
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4. Wilful interference with the activities of the Authority;
5. Creation or operation of dangerous projects in a manner
contrary to, or in the absence of, a license granted by the international control body.
It would be a deception, to which I am unwilling to lend myself,
were I not to say to you and to our peoples that the matter of punishment lies at the very heart of our present security system. It
might as well be admitted, here and now, that the subject goes
straight to the veto power contained in the Charter of the United

Nations so far as it relates to the field of atomic energy. The
Charter permits penalization only by concurrence of each of the
five great powersthe Union of Soviet Socialist Republics, the
United Kingdom, China, France, and the United States.
I want to make very pla;9 that I am concerned here with the veto
power only as it affects this particular problem. There must be no
veto to protect those who violate their solemn agreements not to
develop or use atomic energy for destructive purposes.
The bomb does not wait upon debate. To delay may be to die.
The time between violation and preventive action or punishment
would be all too short for extended discussion as to the course to
be followed.
As matters now stand several years may be necessary for another

country to produce a bomb, de novo. However, once the basic
information is generally known, and the Authority has established
producing plants for peaceful purposes in the several countries, an
illegal seizure of such a plant might permit a malevolent nation to
produce a bomb in 12 months, and if preceded by secret preparation and necessary facilities perhaps even in a much shorter time.
The time requiredthe advance warning given.of the possible use
of a bombcan only be generally estimated but obviously will depend upon many factors, including the success with which the Authority has been able to introduce elements of safety in the design
of its plants and the degree to which illegal and secret preparation
for the military use of atomic energy will have been eliminated.
Presumably no nation would think of starting a war with only one
bomb.

This shows how imperative speed is in detecting and penalizing
violations.
The process of prevention and penalizationa problem of profound statecraftis, as T read it, implicit in the Moscow statement,

signed by the Union of Soviet Socialist Republics, the United
States, and the United Kingdom a few months ago.
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But before a country is ready to relinquish any winning weapons
it must have more than words to reassure it. It must have a guarantee of safety, not only against the offenders in the atomic area

but against the illegal users of other weaponsbacteriological,

biological, gasperhapswhy not Iagainst war itself.
In the elimination of war lies our solution, for only then will
nations cease to compete with one another in the production and
use of dread "secret" weapons which are evaluated solely by their
capacity to kill This devilish program takes us back not merely
to the Dark Age 3 but from cosmos to chaos. If we succeed in finding a suitable way to control atomic weapons, it is reasonable to
hope that we may also preclude the use of other weapons adaptable
to mass destruction. When a man learns to say "A" he can, if he
chooses, ]earn the rest of the alphabet too.
Let this be anchored in our minds:
Peace is never long preserved by weight of metal or by an armament race. Peace can be made tranquil and secure only by un-

derstanding and agreement fortified by sanctions. We must
embrace international cooperation or international disintegration.

Science has 'aught us how to put the atom to work. But to
make it work for good instead of for evil lies in the domain dealing
with the principles of human duty. We are now facing a problem

more of ethics than of physics.

The solution will require apparent sacrifice in pride and in
position, but better pain as the price of peace than death as the
price of war.
I now submit the following measures as representing the funda-

mental features of a plan which would give effect to certain of
the conclusions which I have epitomized.
1. General. The Authority should set up a thorough plan for

control of the field of atomic energy, through various forms of
ownership, dominion, licenses, operation, inspection, research,
and management by competent personnel. After this is provided
for, there should be as little interference as may be with the economic plans and the present private, corporate, and state relationships in the several countries involved.
2. Raw Material*. The Authority should have as one of its
earliest purposes to obtain and maintain complete and accurate
information on world supplies of uranium and thorium and to
bring them under its dominion. The precise pattern of control
for various types of deposits of such materials will have to depend
upon the geological, mining, refining, and economic facts involved
in different situations.
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The Authority should conduct continuous surveys so that it will
have the most complete knowledge of the world
geology of uranium and thorium. Only after all current information
on world
sources of uranium and thorium is known to us all can equitable
plans be made for their production, refining, and
distribution.
J. Primary Production Plants. The Authority should
exercise
complete managerial control of the production of fissionable
materials.

This means that it should control and operate all plants

producing fissionable materials in dangerous quantities and
must
own and control the product of these plants.
4. Atomic Explosives. The Authority should be
given sole and
exclusive right to conduct research in the field of atomic
explosives.
Research activities in the field of atomic explosives
are
essential
in order that the Authority may keep in the forefront of knowledge
in the field of atomic energy and fulfil the objective of
preventing
illicit manufacture of bombs. Only by maintaining its
position
as the best-informed agency will the Authority be able
to
determine the line between intrinsically dangerous and
non-dangerous
activities.

6. Strategic Distribution of Activities and Materials.
tivities entrusted exclusively to the Authority becatue The acthey are
intrinsically dangerous to security should be distributed
throughout the world. Similarly, stockpiles of
raw materials and fissionable materials should not be centralized.
6. Non-Dangerous Activities. A function of the
Authority
should be promotion of the peacetime benefits of atomic
energy.
Atomic research (except in explosives), the use of research
reactors, the production of radioactive tracers by means of non-dangerous reactors, the use of such tracers, and to some extent
the
production of power should be open to nations and their citizens
under reasonable licensing arrangements from the Authority.
Denatured materials, whose use we know also requires suitable
safeguards, should be furnished for such purposes by the
Authority
under lease or other arrangement.

Denaturing seems to have been
overestimated by the public as a safety measure.
7. Definition of Dangerous and Non-Dangerous Activities.
Although a reasonable dividing line can be drawn between dangerous
and non-dangerous activities, it is not hard and fast.
Provision
should, therefore, be made to assure constant re-examination
of the
questions and to permit revision of the dividing line as changing
conditions and new discoveries may require.
8. Operations of Dangerous Activities. Any plant dealing
with
uranium or thorium after it once reaches the potential of
dangerous
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use must be not only subject to the most rigorous and competent
inspection by the Authority, but its actual operation shall be under
the management, supervision, and control of the Authority.
9. Inspection. By assigning intrinsically dangerous activities
exclusively to the Authority, the difficulties of inspection are reduced. If the Authority is the only agency which may lawfully
conduct dangerous activitiez., then visible operation by others than
the Authority will constitute an unambiguous danger signal. Inspection will also occur in connection with the licensing functions
of the Authority.
10. Freedom of Access. Adequate ingress and egress for all
qualified representatives of the Authority must be assured. Many
of the inspection activities of the Authority should grow out of,
and be incidental to, its other functions. Important measures of
inspection will be associated with the tight control of raw materials,
for this is a keystone of the plan. The continuing activities of
prospecting, survey, and research in relation to raw materials will
be designed not only to serve the affirmative development functions of the Authority but also to assure that no surreptitious operations are conducted in the raw-materials field by nations or their
citizens.

11. Personnel. The personnel of the Authority should be recruited on a basis of proven competence but also so far as possible
on an international basis.
12. Progress by Stages. A primary step in the cteation of the
system of control is the setting forth, in comprehensive terms, of
the functions, responsibilities, powers, and limitations of the Authority. Once a charter for the Authority has been adopted, the
Authority and the system of control for which it will be responbible
will require time to become fully organized and effective. The plan
of control will, therefore, have to come into effect in successive
stages. These should be specifically fixed in the charter or means

should be otherwise set forth in the charter for transitions from
one stage to another, as contemplated in the resolution of the
United Nations Assembly which created this Commission.
13. Disclosures. In the deliberations of the United Nations
Commission on Atomic Energy, the United states is prepared to
make available the information essential, to a reasonable understarding of the proposals which it advocates. Further disclosures
must be dependent, in the intereets of all, upon the effective ratification of the treaty. When the Authority is actually created,
the United States will join the other nations in making available
72981G-47-7
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the further information essential to that organization for the
performance of its functions. As the successive stages of international control are reached, the United States will be prepared to
yield, to the extent required by each stage, national control of
activities in this field to the Authority.
14. International Control. There will be questions about the
extent of control to be allowed to national bodies, when the Authority is established. Purely national authorities for control and
development of atomic energy should to the extent necessary for
the effective operation of the Authority be subordinate to it. This
is neither an endorsement nor a disapproval of the creation of
national authorities. The Commission should evolve a clear demarcation of the scope of duties and responsibilities of such national authorities.
And now I end. I have submitted an outline for preeent discussion. Our consideration will be broadened by the criticism
of the United States proposals and by the plans of the other nations, which, it is to be hoped, will be submitted at their early convenience. I and my associates of the United States Delegation

will make available to each member of this body books and pamphlets, including the Acheson-Lilienthal report, recently made by
the United States Department of State, and the McMahon Com-

mittee Monograph No. 1 entitled "Essential Information on
Atomic Energy" relating to the McMahon bill recently passed by
the United States Senate, which may prove of value in assessing
the situation.'
All of us are consecrated to making an end of gloom and hopelessness. It will not be an easy job. The way is long and thorny,
but supremely worth traveling. All of us want to stand erect,
with our faces to the sun, instead of being forced to burrow into
the earth, like rats.
.
The pattern of salvation must be worked out by all for all.
The light at the end of the tunnel is dim, but our path seems to
grow brighter as we actually begin our journey. We cannot yet
light the way to the end. However, we hope the suggestions of
my Government will be illuminating.
Let us keep in mind the exhortation of Abraham Lincoln, whose
-words, uttered at a moment of shattering national peril, form a
'Department of State publication 2496; for excerpts from the AchesonLilienthal report see Department of State lunette, Apr. 7, 1949, p. 653. The
text ofthe McMahon bill 1. S. Rept. 1211, 79th Cong.

49-463 035-2
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complete text for our deliberation. I quote, paraphrasing
slightly :

"We cannot escape history. We of this meeting will be remembered in spite of ourselves. No`personal significance or insignifi-

cance can spare one or another of us. The fiery trial through
which we are passing will light us down in honor or dishonor to the
latest generation.

"We say we are for Peace. The world will not forget that we
say this. We know how to save Peace. The world knows that we

do. We, even we here, hold the power and have the responsibility.
"We shrll nobly save, or meanly lose, the last, best hope of earth.

The way is plain, peaceful, generous, justs way which, if followed, the world will forever applaud."

My thanks for your attention.
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Address by President Eisenhower Before the
General Assembly of the United Nations on
the Peaceful Uses of Nuclear Energy.
December 8, 1953
.

Madame President, Members of the General Assembly:
When Secretary General Hammarskjold's invitation to address

this General Assembly reached me in Bermuda, I was just beginning a series of conferences with the Prime Ministers and For-

eign Ministers of Great Britain and of France. Our subject was
some of the problems that beset our world.

During the remainder of the Bermuda Conference, I had constantly in mind that ahead of me lay a great honor. That honor
is mine today as I stand here, privileged to address the General
Assembly of the United Nations.
At the same time that I appreciate the distinction of addressing
you, I have a sense of exhilaration as I look upon this Assembly.

Never before in history has so much hope for so many people
been gathered together in a !Angle organization. Your deliberations P.::.0 decisions during these somber years have already
realized part of those hopes.

,

But the great tests and the great accomplishments still lie
ahead. And in the confident expectation of those accomplishments, I would use the office which, for the time being, I hold, to
assure you that the Government of the United States will remain
steadfast in its support of this body. This we shall do in the con-

viction that you will providc a great share of the wisdom, the
courage, and the faith which can bring to this world lasting peace
for all nations, and happiness and well-being for all men.
Clearly, it would not be fitting for me to take this occasion to
present to you a unilateral American report on Bermuda. Nevertheless, I assure you that in our deliberations on that lovely island
we sought to invoke those same great concepts of universal peace
and human dignity which are so clearly etched in your Charter.
Neither would it be a measure of this great opportunity merely
to recite, however hopefully, pious platitudes.
I therefore decided that this occasion warranted my saying +0

you some of the things that have been on the minds and hearts
of my legislative and executive associates and on mine for a great
many monthsthoughts I had originally planned to say primarily
to the American people.

I know that the American people share my deep belief that if

a danger exists in the world, it is a danger shared by alland
equally, that if hope exists in the mind of one nation, that hope
should be shared by all.
Finally, if there is to be advanced any proposal designed to ease
even by the smallest measure the tensions of today's world, what
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more appropriate audience could there be than the members of
the General Assembly of the United Nations?
I feel impelled to speak today in a language that in a sense is
newone which I, who have spent so much of my life in the military profession, would have preferred never to use.
That new language is the language of atomic warfare.

The atomic age has moved forward at such a pace that every
citizen of the world should have some comprehension, at least in
comparative terms, of the extent of this development of the utmost
significance to every one of us. Clearly, if the peoples of the world
are to conduct an intelligent search for peace, they must be armed
with the significant facts of today's existence.
My recital of atomic danger and power is necessarily stated
in United States terms, for these are the only incontrovertible
facts that I know. I need hardly point out to this Assembly, however, that this subject is global, not merely national in character.
On July 16, 1945, the United States set off the world's first
atomic explosion. Since that date in 1945, the United States of
America has conducted 42 test explosions.
Atomic bombs today are more than 25 times as powerful as the

weapons with which the atomic age dawned, while hydrogen
weapons are in the ranges of millions of tons of TNT equivalent.
Today, the United States' stockpile of atomic weapons, which,
of course, increases daily, exceeds by many times the explosive
equivalent of the total of all bombs and all shells that came from
every plane and every gun in every theatre of war in all of the
years of World War II.
A single air group, whether afloat or land-based, can izow
deliver to any reachable target a destructive cargo exceeding in
power all the bombs that fell on Britain in all of World War H.
In size and variety, the developn Jnt of atomic weapons has
been no less remarkable. The development has been such that
atomic weapons have virtually achieved conventional status within
our armed services. In the United States, the Army, the Navy,
the Air Force, and the Marine Corps are all capable of putting
this weapon to military use.
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But the dread secret, and the fearful engines of atomic might,
are not ours alone.

In the first place, the secret is possessed by our friends and
allies, Great Britain and Canada, whose scientific genius made
a tremendous contribution to our original discoveries, and the
designs of atomic bombs.
The secret is also known by the Soviet Union.
The Soviet Union has informed us that, over recent years, it has

devoted extensive resources to atomic weapons. During this
period, the Soviet Union has exploded a series of atomic devices,
including at least one involving thermo-nuclear reactions.
If at one time the United States possessed what might have been
called a monopoly of atomic power, that monopoly ceased to exist
several years ago. Therefore, although our earlier start has per-

mitted us to accumulate what is today a great quantitative advantage, the atomic realities of today comprehend two facts of
even greater significance.

First, the knowledge now possessed by several nations will
eventually be shared by otherspossibly all others.
Second, even a vast superiority in numbers of weapons, and
a consequent capability of devastating retaliation, is no preventive, of itself, against the fearful material damage and toll of
human lives that would be inflicted by surprise aggression.
The free world, at least dimly aware of these facts, has naturally
embarked on a large program of warning and defense systems.
That program will be accelerated and expanded.

But let no one think that the expenditure of vast sums for
weapcls and systems of defense can guarantee absolute safety for
the citii.-5 and citizens of any nation. The awful arithmetic of the
atomic bomb does not permit of any such easy solution. Even
against the most powerful defense, an aggressor in possession of
the effective minimum number of atomic bombs for a surprise
attack could probably place a sufficient number of his bombs on
the chosen targets to cause hideous damage.
Should such an atomic attack be launched against the United
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States, our reactions would be swift and resolute. 's ,t: for me to
say that the defense capabilities of the United States .&C such that
they could inflict terrible losses upon an aggressor for me to say
that the retaliation capabilities of the United States are so great
that such an aggressor's land would be laid wasteall this, while
fact, is not the true expression of the purpose and the hope of the
United States.
To pause there would be to confirm the hopeless finality of a
belief that two atomic colossi are doomed malevolently to eye
each other indefinitely across a trembling world. To stop there
would be to accept helplessly the probability of civilization destroyedthe annihilation of the irreplaceable heritage of man-

kind handed down to us generation from generationand the
condemnation of mankind to begin all over again the age-old
struggle upward from savagery toward decency, and right, and
justice.

Surely no sane member of the human race could discover
victory in such desolation. Could anyone wish his name to be
coupled by history with such human degradation and destruction.
Occasional pages of history do record the faces of the "Great
Destroyers" but the whole book of history reveals mankind's
never-ending quest for peace, and mankind's God-given capacity
to build.
It is with the book of history, and not with isolated pages, that
the United States will ever wish to be identified. My country
wants to be constructive, not destructive. It wants agreements,
not wars, among nations. It wants itself to live in freedom, and
in the confidence that the people of every other nation enjoy
equally the right of choosing their own way of life.

So my country's purpose is to help us move out of the dark
chamber of horrors into the light, to find a way by which the
minds of men, the hopes of men, the souls of men everywhere,
can move forward toward peace and happiness and well being.
In this quest, I know that we must not lack patience.
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I know that in a world divided, such as ours today, salvation
cannot be attained by one dramatic act.
I know that many steps will have to be taken over many months
before the world can look at itself one day and truly realize that

a new climate of mutually peaceful confidence is abroad in the
world.

But I know, above all else, that we must start to take these

stepsnow.
The United States and its allies, Great Britain and France,
have over the past months tried to take some of these steps. Let
no one say that we shun the conference table.
On the record has long stood the request of the United States,
Great Britain, and France to negotiate with the Soviet Union the
problems of a divided Germany.

On that record has long stood the request of the same three
nations to negotiate an Austrian P-ace Treaty.
On the same record still stands the request of the United Nations to negotiate the problems of Korea.
Most recently, we have received from the Soviet Union what is
in effect an expression of willingness to hold a Four Power Meeting. Along with our allies, Great Britain and France, we were

pleased to see that this note did not contain the unacceptable preconditions previously put forward.
As you already know from our joint Bermuda communique,

the United States, Great Britain, and France have agreed
promptly to meet with the Soviet Union.

The Government of the United States approaches this conference with hopeful sincerity. We will bend every effort of our
minds to the single purpose of emerging from that conference
with tangible results toward peacethe only true way oflessening
international tension.
We never have, we never will, propose or suggest that the Soviet Union surrender what is rightfully theirs.

We will never say that the peoples of Russia are an enemy
with whom we have no desire ever to deal or mingle in friendly
and fruitful relationship.
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On the contrary, we hope that this coming Conference may
initiate a relationship with the Soviet Union which will eventually

bring about a free intermingling of the peoples of the East and
of -the Westthe one sure, human way of developing the understanding required for confident and peaceful relations.
Instead of the discontent which is now settling upon Eastern
Germany, occupied Austria, and the countries of Eastern Europe,
we seek a harmonious family of free European nations, with none
a threat to the other, and least of all a threat to the peoples of
Russia.

Beyond the turmoil and strife and misery of Asia, we seek
peaceful opportunity for these peoples to develop their natural
resources and to elevate their lives.

Tb' ,e are not idle words or shallow visions. Behind them lies
a story of nations lately come to independence, not as a result I
war, but through free grant or peaceful negotiation. There is a
record, already written, of assistance gladly given by nations of
the West to needy peoples, and to those suffering the temporary
effects of famine, drought, and natural disaster.
These are deeds of peace. They speak more loudly than promises or protestations of peaceful intent.
B,,-,t I do not wish to rest either upon the reiteration of past pro-

posals or the restatement of past deeds. The gravity of the time
is such that every new avenue of peace, no matter how dimly
discernible, should be explored.

There is at least one new avenue of peace which has not yet
been well exploredan avenue now laid out by the General Assembly of the United Nations.
In its resolution of November riith, 1953, this General Assem-

bly suggestedand I quote"that the Disarmament Commission
study the desirability of establishing a sub-committee consisting of
representatives of the Powers principally involved, which should
seek in private an acceptable solution . . . and report on such
a solution to the General Assembly and to the Security Council
not later than i September 1954."
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The United States, heeding the suggestion of the General Assembly of the United Nations, is instantly prepared to meet privately with such other countries as may be "principally involved,"
to seek "an acceptable solution" to the atomic armaments race
which- overshadows not only the peace, but the very life, of the
world.

We shall carry into these private or diplomatic talks a new
conception.

The United States would seek more than the mere reduction
or elimination of atomic materials for military purposes.

It is not enough to take this weapon out of the hands of the
It must be put into the hands of those who will know
how to strip its military casing and adapt it to the arts of peace.
The United States knows that if the fearful trend of atomic
soldiers.

military buildup can be reversed, this greatest of destructive forces
can be developed into a great boon, for the benefit of all mankind.

The United States knows that peaceful power from atomic
energy is no dream of the future. That capability, already proved,

is herenowtoday. Who can doubt, if the entire body of the
world's scientists and engineers had adequate amounts of fissionable material with which to test and develop their ideas, that this
capability would rapidly be transformed into universal, efficient,
and economic usage.
To hasten the day when fear of the atom will begin to disappear
from the minds of people, and the governments of the East and
West, there are certain steps that can be taken now.
I therefore make the following pL vposals:
The Governments principally involved, to the extent permitted
by elementary prudence, to begin now and cont...-ue to make joint
contributions from their stockpiles of normal uranium and fission-

able materials to an International Atomic Energy Agency. We
would expect that such an agency would be set up under the aegis
of the United Nations.

The ratios of contributions, the procedures and other details
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would properly be within the scope of the "private conversations"
I have referred to earlier.
The United States is prepared to undertake these explorations

in good faith. Any partner of the United States acting in the
same good faith will find the United States a not unreasonable
or ungenerous associate.
Undoubtedly initial and early contributions to this plan would
be small in quantity. However, the proposal has tl.e great virtue

that it can be undertaken without the irritatio

and mutual

suspicions incident to any attempt to set up a conic ietely acceptable system of world-wide inspection and control.
The Atomic Energy Agency could be made responsible for the
impounding, storage, and protection of the contributed fissionable
and other materials. The ingenuity of our scientists will provide
special safe conditions under which such a bank of fissionable
material can be made essentially immune to surprise seizure.
The more important responsibility of this Atomic Energy
Agency would be to devise methods whereby this fissionable material would be allocated to serve the peaceful pursuits of mankind. Experts would be mobilized to apply atomic energy to the
needs of agriculture, medicine, and other peaceful activities. A
special purpose would be to provide abundant electrical energy
in the power-starved areas of the world. Thus the contributing
powers would be dedicating some of their strength to serve OA'
needs rather than On fears of mankind.
The United States would be more than willingit would be
proud to take up with others "principally involved" the development of plans whereby such peaceful use of atomic energy would
be expedited.

Of those "principally involved" the Soviet Union must, of
course, be one.

I would be prepared to submit to the Congress of the United
States, and with every expectation of approval, any such plan that
would:
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Firstencourage world-wide investigation into the most effective peacetime uses of fissionable material, and with the certainty

that they had all the material needed for the conduct of all experiments that were appropriate;
Secondbegin to diminish the potential destructive power of
the world's atomic stockpiles;

Thirdallow all peoples of all nations to see that, in this enlightened age, the great powers of the earth, both of the East and
of the West, are interested in human aspirations first, rather than
in building up the armaments of war;

Fourthopen up a new channel for peaceful discussion, and
initiate at least a new approach to the many difficult problems
that must be solved in both private and public conversations, if
the world is to shake off the inertia imposed by fear, and is to
make positive progres toward peace.
Against the dark background of the atomic bomb, the United
States does not wish merely to present strength, but also the
desire and the hope for peace.

The coming months will be fraught with fateful decisions.
In this Assembly; in the capitals and military headquarters of
the world; in the hearts of men everywhere, be they governors
or governed, may they be the decisions which will lead this world
out of fear and into peace.

To the making of these fateful decisions, the United States
pledges before youand therefore before the worldits determination to help solve the fearful atomic dilemmato devote its
entire heart and mind to find the way by which the miraculous inventiveness of man shall not be dedicated to his death, but consecrated to his life.
I again thank the delegates for the great honor they have done
me, in inviting me to appear before them, and in listening to me
so courteously. Thank you.
Non: The President's opening words

referred to Mme. Vijaya Pandit,

President of the United Nations Gen.
eral Assembly.
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STATUTE OF THE INTERN.CIONAL ATOMIC ENERGY AGENCY
ARTICLE I
Establishment of the Agency
The Fatties hereto establish an International Atomic Energy Agency (hereinafter
referred to u "the Agency") upon the terms and conditions hereinafter set forth.
ARTICLE II
Objectives

The Agency shall seek to accelerate and enlarge the contribution of atomic energy
to peace, health and prosperity throughout the world. It shall ensure, so far as it is
able, that assistance provided by it or at its request or under its supervision or control
is not used in such a way as to further any military purpose,
ARTICLE III

Functions
A. The Agency is authorized:
1. To encourage and assist research on, and development and practical application
of, atomic energy for peaceful uses throughout the world; and, if requested to do so,
to act as an nitermediary for the puposes of securing the performance of services or
the supplying of materials, equipment, or facilities by one member of the Agency for
another; and to perform any operation or service useful in research on, or development
or practical application of, atomic energy for peaceful purposes;
2. To make provision, in accordance with this Statute, for materials, services,
equipment, and facilities to meet the needs of research on, and development and practical application of, atomic energy for peaceful purposes, including the production of
electric power, with due consideration for the needs of the under-developed areas of
the world;
3. To foster the exchange of scientific and technical information on peaceful uses
of atomic energy;
4. To encourage the exchange and training of scientists and experts in the field of
peaceful uses of atomic energy;
5. To establish and administer safeguards designed to ensure that special fissionable and other materials, services, equipment, facilities, and information made available by the Agency or at its request or under its supervision or control are not used
in such a way u to further any military purpose; and to apply safeguards, at the request of the parties, to any bilateral or multilateral arrangement, or at the request of
a State, to any of that State's activities in the field of atomic energy;
6. To establish or adopt, in coasultation and, where appropriate, in collaboration
with the competent organs of the United Nations and with the specialized agencies
concerned, standards of safety for protection of health and minimization of danger
to life and property (including such standards for labour conditions), and to provide
for the application of these standards to its own operations as well as to the operations making use of materials, services, equipment, facilities, and informsoion made
available by the Agency or at its request or under its control or supervision; and to
provide for the application of these standards, at the request of the parties, to operations under any bilateral or multilateral arrangement, or, at the request of a State, to
any of that State's activities in the field of atomic energy;
7. To acquire or establish any facilities, plant and equipment useful in carrying out
its authonzed functions, whenever the facilities, plant, and equipment otherwise available to it in the area concerned are inadequate or available only on terms it deems unsatisfactory.
B. In carrying out its functions, the Agency shall:

1. Conduct its activities in accordance with the purposes and principles of the
United Nations to promote peace and international co-operation, and in conformity
with policies of the United Nations furthering the establishment of safeguarded worldwide disarmament and in conformity with any international agreements entered into
pursuant to such policies;
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2. Establish control over the use of special fissionable materials received by the
Agency, ir. order to ensure that these materials are used only for peaceful purposes;
3. Allocate its resources in such a manner as to secure efficient utilization and the
greatest possible general benefit in all areas of the world, bearing in mind the special
needs of the under-developed areas of the world;
4. Submit reports on its activities annually to the General Assembly of the United
Nations and, when appropriate, to the Security Council: if in connexion with the activities of the Agency there should arise questions that are within the competence of
the Security Council, the Agency shall notify the Security Council; u the organ bearing the main responsibility for the maintenance of international peace and security,
and may also take the measures open to it under this Statute, including these provided

in paragraph C of article XII;
5. Submit reports to the Economic and Social Council and other organs of the
United Nations on matters within the competence of these organs.
C. In carrying out its functions, the Agency shall not make assistance to members
subject to any political, economic, military, or other conditions incompatible with
the provisions of this Statute.
D. Subject to the provisions of this Statute and to the terms of agreements concluded between a State or a group of States and the Agency which shall be in accordance with the provisions of the Statute, the activities of the Agency shall be carried
out with due observance of the sovereign rights of States.
ARTICLE IV
Membership

A. The initial members of the Agency shall be those States Members of the United
Nations or of any of the specialized agencies which shall have signed this Statute withn ninety days after it is opened for signature and shall have deposited an instrument

t ratification.
B. Other members of the Agency shall be those States, whether or not Members of
the United Nations or of any of the specialized agencies, which deposit an instrument
of acceptance of this Statute after their membership has been approved.by the General
Conference upon the recommendation of the Board of Governors. In recommending
and approving a State for membership, the Board of Governors and the General Conference shall determine that the State is able and willing to carry out the obligations
of membership in the Agency, giving due consideration to its ability and wiuingneu to
act in accordance with the purposes and principles of the Charter of the United Nations.
C. The Agency is based on the principle of the sovereign equality of all its members,
and all members, in order to ensure to all of them the rights and benefits resulting
from membership, shall fulfil in good faith the obligations assumed by them in accordance with this Statute.
ARTICLE V
General Conference

A. A General Conference consisting of representatives of all members shall meet in
regular annual session and in such special sessions u shall be convened by the Director
General at the request of the Board of Governors or of a majority of members. The
sessions shall take place at the headquarters of the Agency unless otherwise determined by the General Conference.
B. At such cessions, each member shall be represented by one delegate who may be
accompanied by alternates and by advisers. The cost of attendance of any delegation
shall be borne by the member concerned.
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C. The General Conference shall elect a President and such other officers as may be
required at the beginning of each session. They shall hold office for the duration of
the session. The General Conference, subject to the provisions of this Statute, shall
adopt its own rules of procedure. Each member shall have one vote. Decisions
pursuant to paragraph H of article XIV, paragraph C of article XVIII and paragraph B of
article XIX shall be made by a two-thirds majority of the members present and voting.
Decis.orts on other questions, including the determination of additional questions
or
categories of questions to be decided by a two-thirds majority, shall be made by a majority of the members present and voting. A majority of members shall constitute a
quorum.
D. The General Conference may discuss any questions or any matters within the
scope of this Statute or relating to the powers and functions of any organs provided
for in this Statute, and may make recommendations to the membership of the Agency or to the Board of Governors or to both on any such questions or matters.
E. The General Conference shall:
1. Elect members of the Board of Governors in accordance with article VI;
2. Approve States for membership in accordance with article IV;
3. Suspend a member from the privileges and rights of membership in accordance
with article XIX;
4. Consider the annual report of the Board;
5. In accordance with article XIV, approve the budget of the Agency recommended by the Board or return it with recommendations as to its entirety or parts
to the Board, for resubmission to the General Conference;
6. Approve reports to be submitted to the United Nations as required by the reintionship agreement between the Agency and the United Nations, except reports referred to in paragraph C of article XII, or return them to the Board with its recommendations;
7. Approve any agreement or agreements between the Agency and the United
tions and other organizations as provided in article XVI or return such agreementsNawith its recommendations to the Board, for resubmiuion to the General Conference;
8. Approve rules and limitations regarding the exercise of borrowing powers by
the Board, in accordance with paragraph G of article XIV; approve rules regarding the
acceptance of voluntary contributions to the Agency; and approve, in accordance with
paragraph F of article XIV, the manner in which the general fund referred to in that
paragraph may be used;
9. Approve amendments to this Statute in accordance with paragraph C of article
XVIII;
10. Approve the appointment of the Director General in accordance with paragraph A of article VII.
F. The Genet.' Conference shall have the authority.
1. To take decisions on any matter specifically referred to the General Conference
for this purpose by the Board;
2. To propose matters for consideration by the Board and request from the Board
reports on any matter relating to the functions of the Agency.
ARTICLE VI

Board of Governors

A. The Board of Governors shall be composed as follows:
1. The outgoing Board of Governors (or in the case of the first Board, the Preparatory Commission referred to in Annex I) shall designate for membership on the Board
the five members most advanced in the technology of atomic energy including the production of source materials and the member most advanced in the technology of atom-
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is energy including the production of source materials in each of the following areas
not represented by the aforesaid five:

(1) Nortn America
(2) Latin America
(3) Western Europe
(4) Eastern Europe
(5) Africa and the Middle Fast

(6) South Asia
(7) South East Asia and the Pacific
(8) Far East.
2. The outgoing Board of Governors (or in the case of the first Board, the Preparatory Commission referred to in Annex I) shall designate for membership on the Board
two members from among the following other producers of source materials: Belgium,
Czechoslovakia, Poland, and Portugal; and shall also designate for membership on the
Board one other member as a supplier of technical assistance. No member in this category in any one year will be eligible for redesignation in the same category for the following year.
3. The General Conference shall elect twelve members to membership on the Board
of Governors, with due regard to equitable representation on the Board as a whole of
the members in the areas listed in sub-paragraph A-1 of this article, so that 0-1 Board
s:_aU at all times include in this category three representatives of the area of Latin
America, three representatives of the area of Africa and the Middle East and a representative of each of the remaining areas except North America. Except for the five
memuers chosen for a term of onp year in accordance with paragraph D of this article,
no member in this category in any one term of office will be eligible for re-election in

the same category for the following term of office.
B. The designations provided for in subparagraphs A-1 and A-2 of this article shall
take place not less than sixty days before each regular annual session of the General
Conference. The elections provided for in sub-paragraph A-3 of this article shall take
place at regular annual sessions of the General Conference.
C. Members represented on the Board of Governors in accordance with sub-pans.

graphs A-1 and A-2 of this article shall hold office from the end of the next regular
annual session of the General Conference after their designation until the end of the
following regular annual session of the General Conference.
D. Members represented on the Board of Governors in accordance with sub-paragraph A-3 of this article shall hold office from the end of the regularannual session of
the General Conference at which they are elected until the end of the second regular
annual session of the General Conference thereafter. In the election of these membeis
for the first Board, however, five shall be chosen for a term of one year.
E. Each member of the Board of Governors shall have one vote. Decisions on the
amount of the Agency's budget shall be made by a two-thirds majority of those present and voting, as provided in paragraph H of article XIV. Decisions on other questions, including determination of additional questions or categories of questions to be
decided by a two-thirds majority, shall be made by a majority of those present and
voting. Two-thirds of all members of the Board shall constitute a quorum.
F. The Board of Governors shall have authority to carry out the functions of the
Agency in accordance with this Statute, subject Li its responsibilities to the General
Conference as provided in this Statute.
G. The Board of Governors shallaneet at such times as it may determine. The
meeting shall take place at the headquarters of the Agency unless otherwise determined by the Board.
H. The Board of Governors shall elect a Chairman and other officers from among
its members and, subject to the provisions of this Statute, shall adopt its own rules
of procedure.
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I. The Board of Governors may establish such committees as it deems advisable.
The Board may appoint persons to represent it in its relations with other organizations.
J. The Board of Governors shall prepare an annual report to the General Confer
ence concerning the affairs of the Agency and any projects approved by the Agency.
The Board shall also prepare for submission to the General Conference such reports
as the Agency is or may be required to make to the United Nations or to any other
organization the work of which is related to that of the Agency. These reports, along
with the annual reports, shall be submitted to members of the Agency at least one
month before the regular annual session of the General Conference.
ARTICLE VII

Staff

A. The staff of the Agency shall be headed by a Director General. The Director
General shall be appointed by the Board of Governors with the approval of the General Conference for a term of four years. He shall be the chief administrative officer
of the Agency.
B. The Director General shall be responsible for the appointment, organization, and
functioning of the staff and shall be under the authority of and subject to the control
of the Board of Governors. He shall perform his duties in accordance with regulations
adopted by the Board.
C. The staff shall include such qualified scientific and technical and other personnel
as may be required to fulfil the objectives and functions of the Agency. The Agency
shall be guided by the principle that its permanent staff shall be kept to a minimum.
D. The paramount consideration in the recruitment and employment of the staff
and in the determination of the conditions of service shall be to secure employees of
the highest standards of efficiency, technical competence, and integrity. Subject to
this consideration, due regard shall be paid to the contributions of members to the
Agency and to the importance of recruiting the staff on as wide a geographical basis
as possible.
E. The terms and conditions on which the staff shall be appointed, remunerated,
and dismissed shall be in accordance with regulations made by the Board of Governors,
subject to the provisions of this Statute and to general rules approved by the General
Conference on the recommendation of the Board.
F. In the performance of their duties, the Director General and the staff shall not
seek or receive instructions from any source external to the Agency. They shall re
frain from any action which might reflect on their position as officials of the Agency;
subject to their responsibilities to the Agency, they shall not disclose any industrial
secret or other confidential information coming to their knowledge by reason of their
official duties for the Agency. Each member undertakes to respect the international
character of the responsibilities of the Director General and the staff and shall not
seek to influence them in the discharge of their duties.
G. In this article the term "staff" includes guards.
ARTICLE VIII

Exchange of information

A. Each member should make available such information as would, in the judgement of the member, be helpful to the Agency.
B. Each member shall make available to the Agency all scientific information developed as a result of assistance extended by the Agency pursuant to article XI.
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C. The Agency shall assemble and make available in an accessible form the information made available to it under paragraph A and B of this article. It shall take positive steps to encourage the exchange among its members of information relating to the
nature and peaceful uses of atomic energy and shall serve as an intermediary among its
members for this purpose.

ARTICLE IX
Supplying of materials
A. Members may make available to the Agency such quantities of special fissionable
materials u they deem advisable Ind on such terms as shall be agreed with the Agency.
The material made available to the Agency may, at the discretion of the member making them available, be stored either by the member concerned or, with the agreement
of the Agency, in the Agency's depots.
B. Members may also make available to the Agency source materials as defined in
article XX and other materials. The Board of Governors shall determine the quantities of such materials which the Agency will accept under agreements provided foe in

article XIII.
C. Each member shall notify the Agency of the quantities, form, and composition
of special fissionable materials, source materials, and other materials which that member is prepared, in conformity with its laws, to make available immediately or during
a period specified by the Board of Governors.
D. On request of the Agency a member shall, from the materials which it has made
available, without delay deliver to another member or group of members such quantities of such materials as the Agency may specify, and shall without delay deliver to
the Agency itself such quantities of such materials u are really necessary for opera.
tions and scientific research in the facilities of the Agency.
E. The quantities, form and composition of materials made available by any member may be changed at any time by the member with the approval of the Board of
Governors.
F. An initial notification in accordance with paragraph C of this article shall be
made within three months of the entry into force of this Statute with respect to the
member concerned. In the absence of a contrary decision of the Boar,' cf uovemors,
the materials initially made available shall be for the period of the calendar year succeeding the year when this Statute takes effect with respect to the member concerned.
Subsequent notifications shall likewise, in the absence of a contrary action by the
Board, relate to the period of the calendar year following the notification and shall be
made no later the first day of November of each year.
G. The Agency shall specify the place and method of delivery and, where appropriate, the form and composition, of materials which it has requested a member to deliver from the amounts which that member has notified the Agency it is prepared to
make available. The Agency shall also verify the quantities of materials delivered and
shall report those quantities periodically to the members.
H. The Agency shall be responsible for storing and protecting materials in its possesion. The Agency shall ensure that these materials shall be safeguarded against (1)
hazards of the weather, (2) unauthorized removal or diversion, (3) damage or destruction, including sabots', and (4) forcible seizure. In storing special fissionable materials in its possession, the Agency shall ensure the geographical distribution of these
materials in such a way as not to allow concentration of large amounts of such mate-

rials in any country or region of the world.
I. The Agency shaU u soon as practicable establish or acquire such of the following
u may be necessary:
1. Plant, equipment, and facilities for the receipt, storage, and issue of materials;
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2. Phrical safeguards;
3. Adequate health and safety measures;
4. Control laboratories for the analysis and verification of materials received;
5. Housing and administrative facilities for any staff required for the foregoing.
J. The materials made available pursuant to this article shall be used as determined
by the Board of Governors in accordance with the provisions of this Statute. No member shall have the right to require that the materials it makes available to the Agency
be kept separately by the Agency or to designate the specific project in which they
must be used.
ARTICLE X
Services, equipment, and facilities

Members rm.*. make available to the Agency services, equipment, and facilities which
may be of assistance in fulfilling the Agency's objectives and functions.
ARTICLE XI
Agency projects

A. Any member or group of members of the Agency desiring to set up any project
for research en, or development or practical application of, atomic energy for peaceful
purposes may request the auistance of the Agency in securing special fissionable and
other materials, services, equipment, and facilities necessary for this purpose. Any
such request shall be accompanied by an explanation of the purpose and extent of the
project and shall be considered by the Board Governors.
B. Upon request, the Agency may also assist any member or group a members to
make arrangements to secure necessary financing from outside sources to carry out
such projects. In extending this assistance, the Agency will not be required to provide
any guarantees or to assume any financial responsibility for the project.
C. The Agency may urange for the supplying of any materials, services, equipment,
and facilities necessary for the project by one or more members or may itself undertake to provide any or all of these directly, taking into consideration the wishes of the
member or members making the request.
D. For the purpose of considering the request, the Agency may send into the territory of the member or group of members making the request a person or persons qualified to examine the project. For this purpose the Agency may, with the approval
of the member or group of members making the request, use members of its own staff
or employ suitably qualified nationals of any member.
E. Before approving a project under this article, the Board of Governors shall give
due consideration to:
1. The usefulness of the project, including its scientific and technical feasibility;
2. The adequacy of plans, funds, and technical personnel to assure the effective
execution of the project;
3. The adequacy of proposed health and safety standards for handling and storing
materials and for operating facilities;
4. The inability of the member of group of members making the request to secure
the necessary finances, materials, facilities, equipment, and services;
5. The equitable distribution of materials and other resources available to the
Agency;
6. The special needs of the under-developed areas of the world; and
7. Such other matters u may be relevant.
F. Upon approving a project, the Agency shall enter into an agreement with the
member or group of members submitting the project, which agreement shall:
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1. Provide for allocation to the project of any required special fissionable or Jther
materials;

2. Provide for transfer of special fissionable materials from their then place of custody, whether the materials be in the custody of the Agency or of the member making
them available for use in Agency projects, to the member or group of members submitting the project, under conditions which ensure the safety of any shipment required
and meet applicable health and safety standards;
3. Set forth the terms and conditions, including charges, on which any materials,
services, equipment, and facilities are to be provided by the Agency itself, and, if any
such materials, services, equipment, and facilities are to be provided by a member, the
terms and conditions as arranged for by the member or group of members submitting
the project and the supplying member;
4. Include undertakings by the member or group of members submitting the project: (a) that the assistance provided shall not be used in such a way as to further any
military purpose; and (b) that the project shall be subject to the safeguards provided
for in article XII, the relevant safeguards being specified in the agreement;
5. Make appropriate provision regarding the rights and interests of the Agency and
the member or members concerned in any inventions or discoveries, or any patents
therein, arising from the project;
6. Make appropriate provision regarding settlement of disputes;
7. Include such other provisions as may be appropriate.
G. The provisions of this article shall also apply where appropriate to a request for
materials, services, facilities, or equipment in connexion with an existing project.
ARTICLE XII
Agency safeguards

A. With respect to any Agency project, or other arrangement where the Agency is
requested by the parties concerned to apply safeguards, the Agency shall have the following rights and responsibilities to the extent relevant to the project or arrangement:
1. To examine the design of specialized equipment and facilities, including nuclear

reactors, and to approve it only from the viewpoint of assuring that it will not further
any military purpose, that it comphes with applicable health and safety standards, and
that it will permit effective application of the safeguards provided for in this article,
2. To require the observance of any health and safety measures prescribed by the
Agency;
3. To require the maintenance and production of operating records to assist in en
surfing accountability for source and special fissionable materials used or produced in
the project or arrangement;
4. To call for and receive progress reports;
5. To approve the means to be used for the chemical processing of irradiated mate.
nals solely to ensure that this chemical processing will not lend itself to diversion of
materials for military purposes and will comply with applicable health and safety standards; to require that special fissionable materials recovered or produced as a by-product be used for peaceful purposes under continuing Agency safeguards for research or
in reactors, existing or under construction, specified by the member or members con
cerned; and to require deposit with the Agency of any excess of any special fissionable
matenals recovered or produced as a byproduct over what ts needed for the above.
stated uses in order to prevent stock-piling of these materials, provided that thereafter
at the request of the member or members concerned special fissionable materials so
deposited with the Agency shall be returned promptly to the member or members con
cerned for use under the same provisions as stated above;
6. To send into the temtory of the recipient State or States inspectors, designated
by the Agency after consultation with the State or States concerned, who shall have
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access at all times to all places and data and to any person who by reason of his occupation deals with materials, equipment, or facilities which are required by this Statute
to be safeguarded, as necessary to account for source and special fissionable materials
supplied and fissionable products and to determine whether there is compliance with
the undertaking against use in furtherance of any military purpose referred to in sub
paragraph F4 of article XI, with the health and safety measures referred to in subparagraph A2 of this article, and with any other conditions prescribed in the agreement between the Agency and the State or States concerned. Inspectors designated by
the Agency shall be accompanied by representatives of the authorities of the State concerned, if that State so requests, provided that the inspectors shall not thereby be delayed or otherwise impeded in the exercise of their functions;
7. In the event of non compliance and failure by the recipient State or States to
take requested corrective steps within a reasonaole time, to suspend or terminate assistance and withdraw any matenals and equipment made available by the Agency or a
member in furtherance of the project.
B. The Agency shall, as necessary, establish a staff of inspectors. The staff of inspectors shall have the responsibility of examining all operations conducted by the Agency
itself to determine whether the Agency is complying with the health and safety measures prescribed by it for application to projects subject to its approval, supervision or
control, and whether the Agency is taking adequate measures to prevent the source and
special fissionable materials in its custody or used or produced in its own operations
from being used in furtherance of any military purpose. The Agency shall take reme
dial action forthwith to correct any non - compliance or failure to take adequate measures.
C. The staff of inspectors shall also have the responsibility of obtaining and verifying the accounting referred to in sub-paragraph A6 of this article and of determining
whether there is compliance with the undertaking referred to in sub-paragraph F4 of
article XI, with the measures referred to in sub-paragraph A-2 of this article, and with
all other conditions of the project prescribed in the agreement between the Agency
and the State or States concerned. The inspectors shall report any non-compliance to
the Director General who shall thereupon transmit the report to the Board of Governors. The Board shall call upon the recipient State or States to remedy forthwith any
non - compliance which it finds to have occurred. The Board shall report the non-compliance to all members and to the Security Council and General Assembly of the
United Nations. In the event of failure of the recipient State or States to take fully
corrective action within a reasonable time, the Board may take one or both of the follovnng measures. direct curtailment or suspension of assistance being provided by the
Agency or by a member, and call for the return of materials and equipment made available to the recipient member or group of members. The Agency may also, in accordance with article XIX, suspend any noncomplying member from the exercise of the
privileges and rights of membership.

ARTICLE XIII

Reimbursement of members
Unless otherwise agreed upon between the Board of Governors and the member
furnishing to the Agency materials, services, equipment, or facilities, the Board shall
enter into an agreement with such member providing for reimbursement for the items
furnished.

51

43
ARTICLE XIV

Finance

A. The Board of Governors shall submit to the General Conference the annual budget estimates for the expenses of the Agency. To facilitate the work of the Board in
this regard, the Director General shall initially prepare the budget estimates. If the
General Conference does not approve the estimates, it shall return them together with
its recommendations to the &card. The Board shall then submit further estimates to
the General Conference for its approval.
B. Expend Nies of the Agency shall be classified under the following categories:
1. AdminisLative expenses: these shall inctude:
(a) Costs of the staff of the Agency other than the staff employed in connexion
with materials, services, equipment, and facilities referred to in subparagraph B-2
below; costs of meetings; and expenditures required for the preparation of Agency
projects and for the distribution of information;
(b) Costs of implementing the safeguards referred to in article XII in relation to
Agency projects or, under sub-paragraph A5 of article III, in relation to any bilateral
or multilateral arrangement, together with the costs of handling and storage of special
fissionable material by the Agency other than the storage and handling charges referred
to in paragraph E below;
2. Expenses, other than those included in sub-paragraph 1 of this paragraph, in
connexion with any materials, facilities, plant, and equipment acquired or established
by the Agency in carrying out its authorized functions, and the costs of materials, services, equipment, and facilities provided by it under agreements with one or more
members.
C. In fixing the expenditures under subparagraph B-1 (b) above, the Board of Governors shall deduct such amounts as are recoverable under agreements regarding the
application of safeguards between the Agency and parties to bilateral or multilateral
arrangements.
D. The Board of Governors shall apportion the expenses referred to in sub-paragraph B-1 above, among members in accordance with a scale to be fixed by the General Conference. In fixing the scale the General Conference shall be guided by the
principles adopted by the United Nations in assessing contributions of Member States

to the regular budget of the United Nations.
E. The Board of Governors shall establish periodically a scale of charges, including
reasonable uniform storage and handling charges, for materials, services, equipment,
and facilities furnished to members by the Agency. The scale shall be designed to produce revenues for the Agency adequate to meet the expenses and costs referred to in
sub-paragraph B-2 above, less any voluntary contributions which the Board of Governors may, in accordance with paragraph F, apply for this purpose. The proceeds of
such charges shall be placed in a separate fund which shall be used to pay members
for any materials, services, equipment, or facilities furnished by them and to meet
other expenses referred to in sub-paragraph B.2 above which may be incurred by the
Agency itself.
F. Any excess of revenues referred to in paragraph E over the expenses and costs
there referred to, and any voluntary contributions to the Agency, shall be placed in a
general fund which may be used as the Board of Governors, with the approval of the
General Conference, may determine.
G. Subject to rules and limitations approved by the General Conference, the Board
of Governors shall have the authority to exercise borrowing powers on behalf of the
Agency without however, imposing on members of the Agency any liability in respect
of loans entered into pursuant to this authority, and to accept voluntary contributions
made to the Agency.
H. Decisions of the General Conference on financial questions and of the Board of
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Governors on the amount of the Agency's budget shall require a twothirds majority
of those present and vcting.
ARTICLE XV
Privileges and immunities

A. The Agency shall enjoy in the territory of each member such legal capacity and
such privileges and immunities as are necessary for the exercise of its functions.
B. Delegates of members together with their alternates and advisers, Governors
appointed to the Board together with their alternates and advisers, and the Director
General and the stalf of the Agency, shall enjoy such privileges and immunities as are
necessary in the independent exercise of their functions in connexion with the Agency.
C. The legal capacity, privileges, and immunities referred to in this article shall be
defined in a separate agreement or agreements between the Agency, represented for
this purpose by the Director General acting under instructions of the Board of Governots, and the members.
ARTICLE XVI
Relationship with other organizations

A. The Board of Governors, with the approval of the General Conference, is authorized to enter into an agreement or agreements establishing an appropriate relationship
between the Agency and the United Nations and any other organizations the work of
which is related to that of the Agency.
B. The agreement or agreements establishing the relationship of the Agency and the
United Nations shall provide for:
1. Submission by the Agency of reports as provided for in sub-paragraphs B-4 and
8-5 of article III;
2. Consideration by the Agency of resolutions relating to it adopted by the General
Auembly or any of the Councils of the United Nations and the submission of reports,
when requested, to the appropriate organ of the United Nations on the action taken
by the Agency or by its members in accordance with this Statute as a result of such
consideration.
ARTICLE XVII
Settlement of disputes

A. Any questions or dispute concerning the interpretation or application of this
Statute which is not settled by negotiation shall be referred to the International Court
of Justice in conformity with the Statute -4 the Court, unless the parties concerned
agree on another mode of settlement.
B. The General Conference and the Board of Governors are separately empowered,
subject to authorization from the General Assembly of the United Nations, to request
the International Court of Justice to give an advisory opinion on any legal question
arising within the scope of the Agency's activities.
ARTICLE XVIII
Amendments and withdrawals

A. Amendments to this Statute may be proposed by any member. Certified copies
of the text of any amendment proposed shall be prepared by the Director General and
commun'ated by him to all members at least ninety days In advance of its consideration by the General Conference.
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B. At the fifth annual session of the General Conference following the coming into
force of this Statute, the question of a general review of the provisions of this Statute
shall be placed on the agenda of that session. On approval by a majonty of the memben present and voting, the review will take place at the following General Conference.
Thereafter, proposals on the question of a general review of this Statute may be submitted for decision by the General Conference under the same procedure.
C. Amendments shall come into force for all members when:
(i) Approved by the General Conference by a two-thirds majority of those present
and voting after consideration of observations submitted by the Board of Governors
on each proposed amendment, and
(ii) Accepted by two-thirds of all the members in accordance with their respective
constitutional processes. Acceptance by a member shall be effected by the deposit of
an instrument of acceptance with the depository Government referred to in paragraph

C of article XXI.
D. At any time after five years from the date when this Statute shall take effect in
accordance with paragraph E of article XXI or whenever a member is unwilling to
accept an amendment to this Statute, it may withdraw from the Agency by notice in
writing to that effect given to the depositary Government referred to in paragraph C
of article XXI, which shall promptly inform the Board of Governors and all members.

E, Withdrawal by a member from the Agency shall not affect its contractual oblipations entered into pursuant to article XI or its budgetary obligations for the year in
which it withdraws.
ARTICLE XIX
Suspension of privileges

A. A member of the Agency which is in arrears in the payment of its financial contributions to the Agency shall have no vote in the Agency if the amount of its arrears
equals or exceeds the amount of the contributions due from it for the preceding two
years. The General Conference may, nevertheless, permit such a member to vote if
it is satisfied that the failure to pay is due to conditions beyond the control of the
member.

B. A member which has persistently violated the provisions of this Statute or of
any agreement entered into by it pursuant to this Statute may be suspended from the
exercise of the privileges and rights of membership by the General Conference acting
by a two-thirds majority of the members present and voting upon recommendation
by the Board of Governors.
ARTICLE XX

Definitions
As used in this Statute
1. The term "special fissionable material" means plutonium-239; uranium-233;
uranium enriched in the isotopes 235 or 233; any material containing one or more
of the foregoing; and such other fissionable material u the Board of Governors shall
from time to time determine; but the term "special fissionable material" does not
include source material.
2. The term "uranium enriched in the isotopes 235 or 233" means uranium containing the isotopes 235 or 233 or both in an amount such that the abundance ratio
of the sum of these isotopes to the isotope 238 is greater than the ratio of the isotope
235 to the isotope 238 occurring in nature.
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3. The term "source material" means uranium containing the mixture of isotopes
occurring in nature; uranium depleted in the isotope 235; thorium; any of the foregoing in the form of metal, alloy, chemical compound, or concentrate; any other material containing one or more of the foregoing of such concentration as the Board of
Governors shall from time to time determine; and such other material as the Board of
Governors shall from time to time determine.
ARTICLE XXI

Signature, acceptance, and entry into force
A. This Statute shall be open for signature on 26 October 1956 by all States Members of the United Nations or of any of the specialized agencies and shall remain open
for signature by those States for a period of ninety days.
B. The signatory States shall become parties to this Statute by deposit of an instrument of ratification.
C. Instruments of ratification by signatory States and instruments of acceptance
by States whose membership has been approved under paragraph B of article IV of
this Statute shall be deposited with the Government of the United States of America,
hereby designated as depositary Government.
D. Ratification or acceptance of this Statute shall be effected by States in accordance with their respective constitutional processes.
E. This Statute, apart from the Annex, shall come into force when eighteen States
have deposited instruments of ratification in accordance with paragraph B of this article, provided that such eighteen States shall include at least three of the following
States: Canada, France, the Union of Soviet Socialist Republics, the United Kingdom
of Great Britain and Northern Ireland, and the United States of America. Instruments
of ratification and instruments of acceptance deposited thereafter shall take effect on
the date of their receipt.
F. The depositary Government shall promptly inform all States signatory to this
Statute of the date of each deposit of ratification and the date of entry into force of
the Statute. The depositary Government shall promptly inform all signatories and
members of the dates on which States subsequently become parties thereto.
G. The Annex to this Statute shall come into force on the first day this Statute is
open for signature.
ARTICLE XXII

Registration with the United Nations

A. This Statute shall be registered by the depositary Government pursuant to Article 102 of the Charter of the United Nations.
B. Agreements he -ween the Agency and any member or members, agreements between the Agency and any other organization or organizations, and agreements between members subject to approval of the Agency, shall be registered with the Agency.
Such agreements shall be registered by the Agency with the United Nations if registration is required under Article 102 of the Charter of the United Nations.
ARTICLE XXIII

Authentic texts and certified copier
This Statute, done in the Chinese, English, French, Russian and . panish languages,
each being equally authentic, shall be deposited in the archives of the depositary Government. Duly certified copies of this Statute shall be transmitted by the depositary
Government to the Governments of the other signatory States and to the Governments
of States admitted tb membership under paragraph B of article IV.
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In witness whereof the undersigned, duly authorized, have signed this Statute.
DONE at the Headquarters of the United Nations, this twenty-sixth day of October,
one thousand nine hundred and fifty-six.

ANNEX

Preparatory Commission
A. A Preparatory Commission shall come into existence on the first day this Statute is open for
signature. It shall be composed of one representative each of Australia, Belgium, Brazil, Canada,
Czechoslovakia. Fance. India. Portugal. Union of South Africa. Union of Soviet Socialist Republics.
United Kingdom of Great Britain and Northern Ireland, and United States of America, and one
representative each of six other States to be chosen by the International Conference on the Statute
of the International Atomic Energy Agency. The Preparatory Commission shall remain in existence
until this Statute comes into force and thereafter until the General Conference has convened and a
Board of Governors has been selected in accordance with article VI.
B. The exponent of the Preparatory Commission may be met by a loan provided by the United
Nations and for this purpose the Preparatory Commission shall make the necessary arrangements
with the appropriate authorities of the United Nations. including arrangements for repayment of the
i011/1 by the Agency. Should these funds be insufficient. the Preparatory Commission may accept
advances from Governments. Such advances may be set off spinal the contributions of the Gov't
merits concerned to the Agency.
C. The Preparatory Commission shall:
1. Elect ita own officers. adopt its own rules of procedure. meet u often as necessary. determine
its own place of meeting and establish such committee" as it deems necessary;
2. Appoint an executive secretary and staff u shall be necessary. who shall exercise such pov,ers
and perform such duties as the Commission may determine;
3. Make arrangements for the first session of the General Conference. including the prepar.tion
of a provisional agenda and draft rules of procedure, such session to be held u soon u poesible after

the entry into force of this Statute;
4. Make designations for membership on the first Board of Governors in accordance with sub.
paragraphs A.1 and A2 and paragraph B of article VI;
5. Make studies. reports, and recomnrsendstions for the first session of the General Conference
and for the rust meeting of the Board of Governors on subjects of concern to the Agency requiring
immediate attention, including (a) the financing of the Agency; (b) the programmes and budget
for the tint year of the Agency; (c) technical problems relevant to advance planning of Agency
operations; (d) the establishment of a permanent Agency staff; and (e) the location of the permit
nent headquarters of the Agency;
6. Make recommendation' for the first meeting of the Board of Governors concerning the pro.
visions of a headquarter agreement defining the status of the Agency and the rights and obligations
which will exist in the relationship between the Agency and the host Government;
7. (a) Enter into negotiations with the United Nations with a view to the preparation of a draft
agreement in accordance with article XVI of this Statute, such draft agreement to be submitted to
the rust session of the General Conference and to the rust meeting of the Board of Governors; and
(b) make recommendations to the first session of the General Conference and to the rust meeting
of the Board of Governors concerning the relationship of the Agency to other international orpni.
unions as contemplated to article XVI of this Statute.

56

48

INF
INECIPC/2/Rov.34
January 1914

International Atomic Energy Agency

GENERAL Distr.

INFORMATION CIRCULAR

Original:

ENGLISH

MEMBERS OF THE AGENCY

On 1 January 1914 the 112 Members of the Agency were as follows:
Afghanistan
Albania
Algeria
Argentina
iostralia
Austria
Bangladesh
Belgium
Bolivia
Brazil
Bulgaria
Burma
Byelorussian Soviet
Socialist Republic
Canada
Chile
China
Colombia
Costa Rica
Cuba
Cyprus
Cz2choslovakia
Democratic Kampuchea
Democratic People's
Republic of Korea
Denmark
Uneinican Republic
Ecuador
Egypt
El Salvador
Ethiopia
Finland
France
Gabon
German Democratic
Republic
Germany, Federal
Republic of
Ghana
Greece
Guatemala
84 -0353

Wei
Holy See
Hungary
Iceland
India
Indonesia
Iran, Islamic
Republic of
Iraq
Ireland
Israel
Italy
Ivory Coast
Jamaica
Japan
Jordan
Fenya
Korea, Republic of
Kuwait
Lebanon
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Luxembourg
Madagascar
Malaysia
Mali
Mauritius
Mexico
Monaco
Mongolia
Morocco
Namibia
Netherlands
New Zealand
Nicaragua
Niger
Nigeria
Norway

Paraguay
Peru
Philippines
Poland
Portugal
Qatar
Romania
Saudi Arabia
Senegal
Sierra Leone
Singapore
South Africa
Spain
Sri Lanka
Sudan
Sweden
Switzerland
Syrian Arab Republic
Thailand
Tunisia
Turkey
Uganda
Ukrainian Soviet Socialist
Republic
Union of Soviet Socialist
Republics
United Arab Emirates
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Treaty for the Prohibition of Nuclear
Weapons in Latin America
OPENED FOR SIGNATURE AT MEXICO CITY: 14 February 1967

ENTERED INTO FORCE: For each Government individually
THE DEPOSITARY GOVERNMENT: Mexico

PREAMBLE

In the name of their peoples and faithfully interpreting their desires

and aspirations, the Governments of the States which sign the Treaty
for the Prohibition of Nuclear Weapons in Latin America,
Desiring to contribute, so far as lies in their power, towards
ending the armaments race, especially in the field of nuclear weapons,
and towards strengthening a world at peace, based on the sovereign
equality of States, mutual respect and good neighbourliness,
Recalling that the United Nations General Assembly, in its Resolution 808 (IX), adopted unanimously as one of the three points of
a coordinated programme of disarmament "the total prohibition of the
use and manufacture of nuclear weapons and weapons of mass destruction of every type",
Recalling that militarily denuclearized zones are not an end in
themselves but rather a means for achieving general and complete
disarmament at a later stage,
Recalling United Nations General Assembly Resolution 1911
(XVIII), which established that the measures that should be agreed
upon for the denudearization of Latin America should be taken "in
the light of the principles of the Charter of the United Nations and
of regional aga.ements",
Recalling United Nations General Assembly Resolution 2028
(XX), which established the principle of an acceptable balance of

mutual responsibilities and duties for the nuclear and non-nuclear
powers, and

Recalling that the Charter of the Organization of American
States proclaims that it is an essential purpose of the Organization to
strengthen the peace and security of the hemisphere,
Convinced:

That the incalculable destructive power of nuclear weapon:: has
made it imperative that the legal prohibition of war should be strictly
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observed in practice if the survival of civilization and of mankind
itself is to be assured,
That nuclear weapons, whose terrible effects are suffered, indiscriminately and inexorably, by military forces and civilian population
alike, constitute, through the persistence of the radioactivity they release,
an attack on the integrity of the human species and ultimately may even
render the whole earth uninhabitable,
t general and complete disarmament under effective international control is a vital matter which all the peoples of the world equally
demand,
That the proliferation of nuclear weapons, which seems inevitable
unless States, in the exercise of their sovereign rights, impose restrictions on themselves in order to prevent it, would make any agreement
on disarmament enormously difficult and would increase the danger of
the outbreak of a nuclear conflagration,
That the establis'Ament of militarily denuclearized zones is closely
nce of peace and security in the respective
linked with the mr.
regions,

That the military denuclearization of vast geographical zones,
adopted by the sovereign decision of the States comprised therein, will
exercise a beneficial influence on other regions where similar ,:onditions
exist,

That the privileged situation of the signatory States, whose territories are wholly free from nuclear weapons, imposes upon them the
inescapable duty of preserving that situation both in their own interests
and for the good of mankind,
That the existeocr, of nuclear weapons in any country of Latin
America would make it a target for possible nuclear attacks and would
inevitably set off, throughout the region, a ruinous race in nuclear
weapons which would involve the unjustifiable diversion, for warlike
purposes, of the limited resources required for economic and social
development,

That the foregoing reasons, together with the traditional peaceloving outlook of Latin America, give rise to an inescapable necessity
that nuclear energy should be used in that region exclusively for peaceful
purposes, and that the Latin American countries should use their right
to the greatest and most equitable possible access to this new source
of energy in order to expedite the economic and social development of
their peoples,
Convinced finally:
That the military denuclearization of Latin Americabeing understood to mean the undertaking entered into internationally in this Treaty
to keep their territories forever free from nuclear weaponswill constitute a measure which will spare their peoples from the squandering of
their limited resources on nuclear armaments and will protect them
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against possible nuclear attacks on their territorieS, and will also constitute a significant contribution towards preventing the proliferation of
nuclear weapons and a powerful factor for general and complete disarmament, and
That Latin America, faithful to its tradition of universality, must

not only endeavour to banish from its homelands the scourge of a
nuclear war, but must also strive to promote the well-being and advancement of its peoples, at the same time co-operating in the fulfilment of
the ideals of mankind, that is to say, in the consolidation of a permanent
peace based on equal rights, economic fairness and social justice for all,
in accordance with the principles and purposes set forth in the Charter
of the United Nations and in the Charter of the Organization of American States,

Have agreLi as follows:
OBLIGATIONS

Article

1

I. The Contracting Parties hereby undertake to use exclusively
for peaceful purposes the nuclear material and facilities which are
under their jurisdiction, and to prohibit and prevent in their respective
territories:
(a) The testing, use, manufacture, production or acquisition by
any means whatsoever of any nuclear weapons, by the Parties themselves, directly or indirectly, on behalf of anyone else or in any other
way, and
(b) The receipt, storage, installation, deployment and any form
of possession of any nuclear weapons, directly or indirectly, by the
Parties themselves, by anyone on their behalf or in any other way.
2. The Contracting Parties also undertake to refrain from engaging in, encouraging or authorizing, directly or indirectly, or in any
way participating in the testing, use, manufacture, production, possession
or control of any nuclear weapon.
DEFINITION OF THE CO:iTRACTING PARTIES

Article 2

For the purposes of this Treaty, the Contracting Parties are those
for whom the Treaty is in force.
DEFINITION OF TERRITORY

Article 3

For the purposes of this Treaty, the term "territory" shall include
the territorial sea, air space and any other space over which the State
exercises sovereignty in accordance with its own legislation.
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ZONE OF APPLICATION

Article 4
1.

The zone of application of this Treaty is the whole of the
territories for which the Treaty is in force.
2. Upon fulfilment of the requirements of article 28, paragraph 1,
the zone of application of this Treaty shall also be that which is situated
in the western hemisphere within the following limits (except the con-

tinental part of the territory of the United States of America and its
territorial waters): starting at a point located at 35° north latitude,
75° west longitude; from this point directly southward to a point at
30° north latitude, 75° west longitude; from there, directly eastward
to a point at 30° north latitude, 50° west longitude; from there, along
a loxodromic line to a point at 5° north latitude, 20° west longitude;
from there, directly southward to a point at 60° south latitude, 20° west
longitude; from there, directly westward to a point at 60° south latitude,

115° west longitude; from there, directly northward to a point at
0 latitude, 115° west longitude; from there, along a loxodromic line

to a point at 35° north latitude, 150° west longitude; from there,
directly eastward to a point at 35° north latitude, 75° west longitude.
DEFINITION OF NUCLEAR WEAPONS

Article 5
For the purposes of this Treaty, a nuclear weapon is any device
which is capable of releasing nuclear energy in an uncontrolled manner
and which has a group of characteristics that are appropriate for use
for warlike purposes. An instrument that may be used for the transport
or propulsion of the device is not included in this definition if it is
separable from the device and not an indivisible part thereof.
MEETING OF SIGNATORIES

Article 6

At the request of any of the signatory States or if the Agency
established by article 7 should so decide, a meeting of all the signatories
may be convoked to consider in common questions which may affect

the very essence of this instrument, including possible amendments
to it. In either case, the meeting will be convoked by the General
Secretary.
ORGANIZATION

Article 7
1.

In order to ensure compliance with the obligations of this

Treaty, the Contracting Parties hereby establish an international organi-

zation to be known as the Agency for the Prohibition of Nuclear
Weapons in Latin America, hereinafter referred to as "the Agency".
Only the Contracting Parties shall be affected by its decisions.
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2. The Agency shall be responsible for the holding of periodic
or extraordinary consultations among Member States on matters relating to the purposes, measures and procedures set forth in this Treaty
and to the supervision of compliance with the obligations arising there-

from.
3. The Contracting Parties agree to extend to the Agency full
and prompt co-operation in accordance with the provisions of this

Treaty, of any agreements they may conclude with the Agency and of
any agreements the Agency may conclude with any other international
organization or body.
4. The headquarters of the Agency shall be in Mexico City.
ORGANS

Article 8
1. There are hereby established as principal organs of the Agency
a General Conference, a Council and a Secretariat.
2. Such subsidiary organs as are considered necessary by the

General Conference may be established within the purview of this
Treaty.
THE GENERAL CONFERENCE

Article 9
1. The General Conference, the supreme organ of the Agency,
shall be composed of all the Contracting Parties; it shall hold regular
sessions every two years, and may also hold special sessions whenever
this Treaty so ?rovides or, in the opinion of the Council, the circu::istances so require.
2. The General Conference:
(a) May consider and decide on any matters or questions covered
by this Treaty, within the limits thereof, including those referring to
powers and functions of any organ provided for in this Treaty;
(b) Shall establish procedures for the control system to ensure
observance of this Treaty in accordance with its provisions;
(c) Shall elect the Members of the Council and the General

Secretary;

(d) May remove the General Secretary from office if the proper
functioning of the Agency so requires;
(e) Shall receive and consider the biennial and special reports
submitted by the Council and the General Secretary.
(f) Shall initiate and consider studies designed to facilitate the
optimum fulfilment of the aims of this Treaty, without prejudice to
the power of the General Secretary independently to carry out similar
studies for submission to and consideration by the Conference.
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(g) Shall be the organ competent to authorize the conclusion
of agreements with Governments and other international organizations
and bodies.
3. The General Conference shall adopt the Agency's budget and
fix the scale of financial contributions to be paid by Member States,
taking into account the systems and criteria used for the same purpose
by the United Nations.
4. The General Conference shall elect its officers for each session
and may establish such subsidiary organs a it deems necessary for
the performance of its functions.
5. Each Member of the Agency shall have one vote. The decisions of the General Conference shall be taken by a two-thirds majority
of the Members present and voting in the case of matters relating to
the control system and measures referred to in article 20, the admission
of new Members, the election or removal of the General Secretary,
adoption of the budget and matters related thereto. Decisions on other

matters, as well as procedural questions and also determination of
which questions must be decided by a two-thirds majority, shall be
taken by a simple majority of the Members present and voting.
6.

The General Conference shall adopt its own rules of pro-

cedure.
THE COUNCIL

Article 10
The Council shall be composed of five Members of the Agency
elected by the General Conference from among the Contracting Parties,
due account being taken of equitable geographic distribution.
1.

2. The Members of the Council shall be elected for a term of
four years. However, in the first election three will be elected for two
years. Outgoing Members may not be re-elected for the following
period unless the limited number of States for which the Treaty is in
force so requires.
3. Each Member of the Council shall have one representative.
4. The Council shall be so crganized as to be able to function

continuously.
5. In addition to the functions conferred upon it by this Treaty
ant: to those which may be assigned to it by the General Conference,
the Council shall, through the General Secretary, ensure the proper
operation of the control system in accordance with the provisions of
this Treaty and with the decisions adopted by the General Conference.
6. The Council shall submit an annual report on its work to the
General Conference as well as such special reports as at deems necessary or which the General Conference requests of it.
7. The Council shall elect its officers for each session.

8.

The decisions of the Council shall be taken by a simple;

majority of its Members present and voting.
9. The Council shall adopt its own rules of procedure.
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THE SECRETARIAT

Article 11
1. The Secretariat shall consist of a General Secretary, who shall
be the chief administrative officer of the Agency, and of such staff as
the Agency may require. The term of office of the General Secretary
shall be four years and he may be re-elected for a single additional
term. The General Secretary may not be a national of the country in
which the Agency has its headquarters. In case the office of General
Secretary becomes vacant, a new election shall be held to fill the office
for the remainder of the term.
2. .The staff of the Secretariat shall be appointed by the General
Secretary, in accordance with rules laid down by the General Con-

ference.
3.

In addition to the functions conferred upon him by this
Treaty and to those which may be assigned to him by the General
Conference, the General Secretary shall ensure, as provided by article 10, paragraph 5, the proper operation of the control system
established by this Treaty, la accordance with the provisions of the
Treaty and the decisions taken by the General Conference.
4. The General Secretary shall act in that capacity in all meetings of the General Conference and of the Council and shall make an

annual report to both bodies on the work of the Agency and any
special reports requested by the General Conference or the Council or
which the General Secretary may deem desirable.
5. The General Secretary shall establish the procedures for distributing to all Contracting Parties information received by the Agency
from governmental sources and such information from non-governmental sources as may be of interest to the Agency.
6. In the performance of their duties the General Secretary and
the staff shall not seek or receive instructions from any Government
or from any other authority external to the Agency And shall refrain
from any action which might reflect on their position as international
officials responsible only to the Agency; subject to their responsibility
to the Agency, they shall not disclose any industrial secrets or other
confidential information coming to their knowledge by reason of their
official duties in the Agency.
7. Each of the Contracting Parties undertakes to respect the
exclusively international character of the responsibilities of the General

Secretary and the staff and not to seek to influence them in the discharge of their responsibilities.
CONTROL SYSTEM

Article 12
For the purpose of verifying compliance with the obligations
entered into by the Contracting Parties in accordance with article 1,
1.
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a control system shall be established which shall be put into effect in
accordance with the provisions of articles 13-18 of this Treaty.
2. The control system shall be used in
particular for the purpose
of verifying:
(a) That devices, services and facilities intended for peaceful
uses of nuclear energy are not used in the testing or manufacture of
nuclear weapons;
,

(b; That none of the activities prohibited in article 1 of this
Treaty are carried out in the territory of the Contracting Parties with
nuclear materials or weapons introduced from abroad, and
(c) That explosions for peaceful purposes are compatible with
article 18 of this Treaty.
IAEA SAFEGUARDS

Article 13
Each Contracting Party shall negotiate multilateral or bilateral
agreements with the International Atomic Energy Agency for the application of its safeguards to its nuclear activities. Each
Contracting
Party shall initiate negotiations within a period of 180 days after the
date of the deposit of its instrument of ratification of this Treaty. These
agreements shall enter into force, for each Party, not later than eighteen
months after the date of the initiation of such negotiations except in
case of unforeseen circumstances or force majeure.
REPORTS OF THE PARTIES

Article 14
1.

The Contracting Parties shall submit to the Agency and to
the International Atomic Energy Agency, for their information, semiannual reports stating that no activity prohibited under this Treaty
has occurred in their respective territories.
2. The Contracting Parties shall simultaneously
transmit to the
Agency a copy of any report they may submit to the International
Atomic Energy Agency which relates to matters that are the subject
of this Treaty and to the application of safeguards.
3. The Contracting Parties shall also transmit to the Organization
of American States, for its information, any reports that may be of
interest to it, in accordance with the obligations established by the
Inter-American System.
SPECIAL REPORTS REQUESTED BY THE GENERAL SECRETARY

Article 15
1. With the authorization of the Council,
the General Secretary
may request any of the Contracting Parties to provide the Agency
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with complementary or supplementary information regarding any event
or circumstance connected with compliance with this Treaty, explaining
his reasons. The Contracting Parties undertake to co-operate promptly
and fully with the General Secretary.
2.

The General Secretary shall inform the Council and the

Contracting Parties forthwith of such requests and of the respective
replies.
SPECIAL INSPECTIONS

1.

Article 16
The International Atomic Energy Agency and the Council

established by this Treaty have the power of carrying out special inspections in the following cases:

(a) In the case of the International Atomic Energy Agency, in
accordance with the agreements referred to in article 13 of this Treaty;
(b) In the case of the Council:
(i) When so requested, the reasons for the request being stated,
by any Party which suspects that some activity prohibited by
this Treaty has been carried out or is about to be carried
out, either in the territory of any other Party or in any other

place on such latter Party's behalf, the Council shall immediately arrange for such an inspection in accordance with
article 10, paragraph 5;
When requested by any Party which has been suspected of

(ii)

or charged with having violated this Treaty, the Council
shall immediately arrange for the special inspection requested

in accordance with article 10, paragraph 5.
The above requests will be made to the Council through the General
Secretary.

2.

The costs and expenses of any special inspection carried out

under paragraph 1, subparagraph (b), sections (i) and (ii) of this
article shall be borne by the requesting Party or Parties, except where
the Council concludes on the basis of the report on the special inspection

that, in view of the circumstances existing in the case, such costs and
expenses should be borne by the Agency.
3. The General Conference shall formulate the procedures for
the organization and execution of the special inspections carried out
in accordance with paragraph 1, subparagraph (b), sections (i) and (ii)
of this article.
4. The Contracting Parties undertake to grant the inspectors
carrying out such special inspections full and free access to all places
and all information which may be necessary for the performance of
their duties and which are directly and intimately connected with the
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suspicion of violation of this Treaty. If so requested by the authorities
of the Contracting Party in whose territory the inspection is carried out,
the inspectors designated by the General Conference shall be accompanied by representatives of said authorities, provided that this does
not in any way delay or hinder the work of the inspectors.
5. The Council shall immediately transmit to all the Parties,
through the General Secretary, a copy of any report resulting from

special inspections.
6. Similarly, the Council shall send through the General Secretary

to the Secretary-General of the United Nations, for transmission to
the United Nations Security Council and General Assembly, and to

the Council of the Organization of American States, for its information,
a copy of any report resulting from any special inspection carried out
in accordance with paragraph 1, subparagraph (b) , sections (i) and (ii)
of this article.
7. The Council may decide, or any Contracting Party may request, the convening of a special session of the General Conference
for the purpose of considering the reports resulting from any special
inspection. In such a case, the General Secretary shall take immediate
steps to convene the special session requested.
8. The General Conference, convened in special session under
this article, may make recommendations to the Contracting Parties and
submit reports to the Secretary-General of the United Nations to be
transmitted to the United Nations Security Council and the General
Assembly.

USE OF NUCLEAR ENERGY FOR PEACEFUL PURPOSES

Article 17
Nothing in the provisions of this Treaty shall prejudice the rights
of the Contracting Parties, in conformity with this Treaty, to use nuclear
energy for peaceful purposes, in particular for their economic development and social progress.
EXPLOSIONS FOR PEACEFUL PURPOSES

Article 18
The Contracting Parties may carry out explosions of nuclear
devices for peaceful purposesincluding explosions which involve de1.

vices similar to those used in nuclear weaponsor collaborate with
third parties for the same purpose, provided that they do so in accordance with the provisions of this article and the other articles of the
Treaty, particularly articles 1 and 5.
2. Contracting Parties intending to carry out, or to co-operate
in carrying out, such an explosion shall notify the Agency and
the
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International Atomic Energy Agency, as far in advance as the circumstances require, of the date of the explosion and shall at the same time
provide the following information:
(a) The nature of the nuclear device and the source from which
it was obtained;
(b) The place and purpose of the planned explosion;
(c) The procedures which will be followed in order to comply
with paragraph 3 of this article;
(d) The expected force of the device, and
(e) The fullest possible information on any possible radioactive
fall-out that may result from the explosion or explosions, and measures
which will be taken to avoid danger to the population, flora, fauna
and territories of any other Party or Parties.
3. The General Secretary and the technical personnel designated

by the Council and the International Atomic Energy Agency may
observe all the preparations, including tic expivsion of the device, and

shall have unrestricted access to any area in the vicinity of the site
of the explosion in order to ascertain whether the device and the procedures followed during the explosion are in conformity with the infor-

mation supplied under paragraph 2 of this article and the other provisions of this Treaty.
4. The Contracting Parties may accept the collaboration of third
parties for the purpose set forth in paragraph 1 of the present article,
in accordance with paragraphs 2 and 3 thereof.
RELATIONS WITH OTHER INTERNATIONAL ORGANIZATIONS

Article 19
1. The Agency may conclude such agreements with the International Atomic Energy Agency as are authorized by the General Conference and as it considers likely to facilitate the efficient operation of
the control system established by this Treaty.
2. The Agency may also enter into relations with any international organization or body, especially any which may be established
in the future to supervise disarmament or measures for the control of
armaments in any part of the world.
3. The Contracting Parties may, if they see fit, request the advice

of the Inter-American Nuclear Energy Commission on all technical
matters connected with the application of this Treaty with which the
Commission is competent to deal under its Statute.
MEASURES IN THE EVENT OF VIOLATION OF THE TREATY

Article 20
1. The General Conference shall take note of all cases in which,
in its opinion, any Contracting Party is not complying fully with its
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obligations under this Treaty and shall draw the matter to the attention
of the Party concerned, making such recommendations as it deems
appropriate.
2. If, in its opinion, such non-compliance constitutes a violation
of this Treaty which might endanger peace and security, the General
Conference shall report thereon simultaneously to the United Nations

Security Council and the General Assembly through the SecretaryGeneral of the United Nations, and to the Council of the Organization
of American States. The General Conference shall likewise report to
the International Atomic Energy Agency for such purposes as are
relevant in accordance with its Statute.

UNITED NATIONS AND ORGANIZATION OF AMERICAN STATES

Article 21
None of the provisions of this Treaty shall be construed as impairing the rights and obligations of the Parties under the Charter of the
United Nations or, in the case of States Members of the Organization
of American States, under existing regional treaties.
PRIVILEGES AND IMMUNITIES

Article 22
The Agency shall enjoy in the territory of each of the Contracting Parties such legal capacity and such privileges and immunities
as may be necessary for the exercise of its functions and the fulfilment
of its purposes.
2. Representatives of the Contracting Parties accredited to the
Agency and officials of the Agency shall similarly enjoy such privileges
and immunities as are necessary for the performance of their functions.
3. The Agency may conclude agreements with the Contracting
Parties with a view to determining the details of the application of
paragraphs 1 and 2 of this article.
1.

NOTIFICATION OF OTHER AGREEMENTS

Article 23
Once this Treaty has entered into force, the Secretariat shall be
notified immediately of any international agreement concluded by any
of the Contracting Parties on matters with which this Treaty is concerned; the Secretariat shall register it and notify the other Contracting
Parties.

SETTLEMENT OF DISPUTES

Article 24
Unless the Parties concerned agree on another mode of peaceful
settlement, any question or dispute concerning the interpretation or

t
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application of this Treaty which is not settled shall be referred to the
International Court of Justice with the prior consent of the Parties to
the controversy.
SIGNATURE

Article 25
This Treaty shall be open indefinitely for signature by:
(a) All the Latin American Republics, and
(b) All other sovereign States situated in their entirety south
of latitude 35° north in the western hemisphere; and, except as provided in paragraph 2 of this article, all such States which become
sovereign, when they have been admitted by the General Conference.
2. The General Conference shall not take any decision regarding
the admission of a political entity part or all of whose territory is the
subject, prior to the date when this Treaty is opened for signature, of
a dispute or claim between an extra-continental country and one or
more Latin American States, so long as the dispute has not been settled
by peaceful means.
1.

RATIFICATION AND DEPOSIT

Article 26
1. This Treaty shall be subject to ratification by signatory States
in accordance with their respective constitutional procedures.
2. This Treaty and the instruments of ratification shall be deposited with the Government of the Mexican United States, which is
hereby designated the Depositary Government.
3. The Depositary Government shall send certified copies of this
Treaty to the Governments of signatory States and shall notify them
of the deposit of each instrument of ratification.
RESERVATIONS

Article 27
This Treaty shall not be subject to reservations.
ENTRY INTO FORCE

Article 28
Subject to the provisions of paragraph 2 of this article, this
Treaty shall enter into force among the States that have ratified it as
soon as the following requirements have been met:
(a) Deposit of the instruments of ratification of this Treaty
with the Depositary Government by the Governments of the States
mentioned in article 25 which are in existence on the date when this
1.
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Treaty is opened for signature and which are not affected by the provi-

sions of article 25, paragraph 2;
(b) Signature and ratification of Additional Protocol I annexed
to this Treaty by all extra-continental or continental States having

de jure or de facto international responsibility for territories situated
in

the zone of application of the Treaty;
(c) Signature and ratification of the Additional Protocol II

annexed to this Treaty by all powers possessing nuclear weapons;
(d) Conclusion of bilateral or multilateral agreements on the
application of the Safeguards System of the International Atomic
Energy Agency in accordance with article 13 of this Treaty.
2. All signatory States shall have the imprescriptible right to
waive. wholly or in part, the requirements laid down in the preceding
paragraph. They may do so by means of a declaration which shall be
annexed to their respective instrumew of ratification and which may
be formulated at the time of deposit of the instrument or subsequently.
For those States which exercise this right, this Treaty shall enter into
force upon deposit of the declaration, or as soon as those requirements
have been met which have not been expressly waived.
3. As soon as this Treaty has entered into force in accordance
with the provisions of paragraph 2 for eleven States, the Depositary
Government shall convene a preliminary meeting of those States in
order that the Agency may be set up and commence its work.
4. After the entry into force of this Treaty for all the countries
of the zone, the rise of a new power possessing nuclear weapons shall
have the effect of suspending the execution of this Treaty for those
countries which have ratified it without waiving requirements of para-

graph 1, subparagraph (c) of this article, and which request such
suspension; the Treaty shall remain suspended until the new power,
on its own initiative or upon request by the General Conference, ratifies
the annexed Additional Protocol II.
AMENDMENTS

Article 29
1.

Any Contracting Party may propose amendments to this
Treaty and shall submit its proposals to the Council through the
General Secretary, who shall transmit them to all the other Contract-

ing Parties and, in addition, to all other signatories in accordance
with
article 6. The Council, through the General Secretary, shall immediately
following the meeting of signatories convene a special session of the
General Conference to examine the proposals made, for the adoption
of which a two-thirds majority of the Contracting Parties present and
voting shall be required.
2. Amendments adopted shall
enter into force as soon as the
requirements set forth in article 28 of this Treaty have been complied
with.
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DURATION AND DENUNCIATION

Article 30
1.
This Treaty shall be of a permanent nature and shall remain
in force indefinitely, but any Party may denounce it by notifying the
General Secretary of the Agency if, in the opinion of the denouncing
State, there have arisen or may arise circumstances connected with
the content of this Treaty or of the annexed Additional Protocols I
and II which affect its supreme interests or the peace and security of
one or more Contracting Parties.
2. The denunciation shall take effect three months after the
delivery to the General Secretary of the Agency of the notification by
the Government of the signatory State concerned. The General Secretary shall immediately communicate such notification to the other
Contracting Parties and to the Secretary-General of the United Na-

tions for the information of the United Nations Security Council
and the General Assembly. He shall also communicate it to the
Secretary-General of the Organization of American States.
AUTHENTIC TEXTS AND REGISTRATION

Article 31

This Treaty, of which the Spanish, Chinese, English, French,
Portuguese and Russian texts are equally authentic, shall be registered
by the Depositary Government in accordance with article 102 of the
United Nations Charter. The Depositary Government shall notify the
Secretary-General of the United Nations of the signatures, ratifications
and amendments relating to this Treaty and shall communicate them
to the Secretary-General of the Organization of American States for
its information.
Transitional Article

Denunciation of the declaration referred to in article 28, paragraph 2, shall be subject to the same procedures as the denunciation

of this Treaty, except that it will take effect on the date of delivery of
the respective notification.
IN WITNESS WHEREOF the undersigned Plenipotentiaries, having

deposited their full powers, found in good and due form, sign this
Treaty on behalf of their respective Governments.
DONE at Mexico, Distrito Federal, on the Fourteenth day of
February, one thousand nine hundred and sixty-seven.

Additional Protocol I
The undersigned Plenipotentiaries, furnished with full powers by
their respective Governments,
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Convinced that the Treaty for the Prohibition of Nuclear Weapons
in Latin America, negotiated and signed in accordance with the recommendations of the General Assembly of the United Nations in Resolution 1911 (XVIII) of 27 November 1963, represents an important
step towards ensuring the non-proliferation of nuclear weapons,
Aware that the non-proliferation of nuclear weapons is not an end

in itself but, rather, a means of achieving general and complete disarmament at a later stage, and
Desiring to contribute, so far as lies in their power, towards ending

the armament' race, especially in the field of nuclear weapons, and
towards suet gthening a world peace, based on mutual respect and
sovereign eoaality of States,
Have -greed as follows:

Article 1

To undertake to apply the statute of denuclearization in respect
of warlike purposes as defined in articles 1, 3, 5 and 13 of the Treaty
for the Prohibition of Nuclear Weapons in Latin America in territories
for which, de lure or de facto, they are internationally responsible and
which lie within the limits of the geographical zone established in that
Treaty.
Article 2

The duration of this Protocol shall be the same as that of the
Treaty for the Prohibition of Nuclear Weapons in Latin America of
which this Protocol is an annex, and the provisions regarding ratification and denunciation contained in the Treaty shall be applicable to Sit.

Article 3

This Protocol shall enter into force, for the States which have
ratified it, on the date of the deposit of their respective instruments of
ratification.

IN WITNESS WHEREOF the undersigned Plenipotentiaries, having

deposited their full powers, found in good and due form, sign this
Protocol on behalf of their respective Governments.

Additional Protocol II
The undersigned Plenipotentiaries, furnished with full powers by
their respective Governments,
Convinced that the Treaty for the Prohibition of Nuclear Weapons
in Latin America, negotiated and signed in accordance with the recommendations of the General Assembly of the United Nations in Reso-
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lution 1911 (XVIII) of 27 November 1963, represents an important
step towards ensuring the non-proliferation of nuclear weapons,

Aware that the non-proliferation of nuclear weapons is not an
end in itself but, rathcr, a means of achieving general and complete
disarmament at a later stage, and
Desiring to contribute, so far as lies in their power, towards ending

the armaments race, especially in the field of nuclear weapons, and
towards promoting and strengthening a world at peace, based on mutual
respect and sovereign equality of States,
Have agreed as follows:

Article 1

The statute of denuclearization of Latin America in respect of
warlike purposes, as defined, delimited and set forth in the Treaty for
the Prohibition of Nuclear Weapons in Latin America of which this
instrument is an annex, shall be fully respected by the Parties to this
Protocol in all its express aims and provisions.
Article 2
The Governments represented by the undersigned Plenipotentiaries
undertake, therefore, not to contribute in any way to the performance of

acts involving a violation of the obligations of article 1 of the Treaty
in the territories to which the Treaty applies in accordance with article 4
thereof.

Article 3
The Governments represented by the undersigned Plenipotentiaries

also undertake not to use or threaten to use nuclear weapons against
the Contracting Parties of the Treaty for the Prohibition of Nuclear
Weapons in Latin America.
Article 4

The duration of this Protocol shall be the same as that of the
Treaty for the Prohibition of Nuclear Weapons in Latin America of
which this Protocol is an annex, and the definitions of territory and
nuclear weapons set forth in articles 3 and 5 of the Treaty shall be
applicable to this Protocol, as well as the provisions regarding ratification, reservations, denunciation, authentic texts and registration contained in articles 26, 27, 30 and 31 of the Treaty.
Article 5
This Protocol shall enter into force, for the States which have
ratified it, on the date of the deposit of their respective instruments of
ratification.
IN WITNESS WHEREOF, the undersigned Plenipotentiaries, having

deposited their full powers, found to be in good and due form, hereby
sign this Additional Protocol on behalf of their respective Governments.
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STATES THAT HAVE SIGNED OR RATIFIED THE
TRSATT FOR THE PRONIBITICN OF NUCLEAR WEAlaONS
IN LATIN AMERICA

Country

Antigua and Barbuda
Argentina
Bahamas, The
Barbados
Bolivia
Brazil
Chile
Colombia
Costa Rica
Dominican Republic
Ecuador
El Salvador
Grenada
Guatemala
Haiti
Honduras
Jamaica
Mexico
Nicaragua
Panama
Paraguay
Peru
Suriname
Trinidad and Tobago
Uruguay
Venezuela

Date of
Signature

10/11/83
9/27/67

2/16/76_1/
10/18/68
2/14/67
5/9/67
2/14/67
2/14/67
2/14/67
7/29/67
2/14/67
2/14/67
4/29/75
2/14/67
2/14/67
2/14/67
10/26/67
2/14/67
2/15/67
2/14/67
4/26/67
2/14/67
2/13/76
6/27/67
2/14/67
2/14/67

Date of
Deposit of
Ratification

10/11/83

4/25/69
2/18/69
1/29/68 2/

10/9/742/
8/4/72
8/25/69
6/14/68
2/11/69
4/22/68
6/20/75
2/6/70
5/23/69
9/23/68
6/26/69
9/20/67
10/24/68
6/11/71
3/19/69
3/4/69
6/10/77
12/3/7Q_2/
8/20/68
3/23/70

1

This is date of notication of succession. The declaration of waiver was
deposited 4/26/77, which is date of entry into force for The Bahamas.

2

Not in force.

3

No declaration of waiver under Art. 28, para. 2.

The declaration of waiver was deposited 6/27/75, which is date of entry into
force for Trinidad and Tobago.

Source: U.S. Department of State, Office of the Legal Adviser, May 1985.
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STATES THAT HAVE SIGNED
Additional Protocol I to the Treaty for
The Prohibition of Nuclear Weapons
in Latin America

Country

Date of
Signature

Date of
Deposit of
Ratification

Prance
Netherlands
United Kingdom
United State*

3/2/79
4/1/68
12/20/67
5/26/77

7/26/71
12/11/69
11/23/81

STATES THAT HAVE SIGNED
Additional Protocol II to the Treaty for
The Prohibition of Nuclear Weapons
in Latin America

.5.251512

Date of
Signature

Date of
Deposit of
Ratification

China
France
USSR
United Kingdom
United States

8/21/73
7/18/83
5/18/78
12/20/67
4/1/68

6/12/74
3/22/74
'/8/79
1/11/69
5/12/71

Source:

U.S. Department of State, Office of the Legal Adviser, May 1985.
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Treaty on the NonProliferation of Nuclear Weapons
OPENED FOR SIGNATURE AT LONDON, MOSCOW AND WASHINGTON:

1 July 1968

ENTERED INTO FORCE: 5 March 1970
THE DEPOSITARY GOVERNMENTS: The Union of Soviet Socialist Repub-

lics, the United Kingdom of Great Britain and Northern Ireland
and the United States of America

The States concluding this Treaty, hereinafter referred to as the
"Parties to the Treaty",
Considering the devastation that would be visited upon all mankind by a nuclear war and the consequent need to make every effort
to avert the danger of such a war and to take measures to safeguard
the security of peoples,
Believing that the proliferation of nuclear weapons would seriously

enhance the danger of nuclear war,

In conformity with resolutions of the United Nations General
Assembly calling for the conclusion of an agreement on the prevention
of wider dissemination of nuclear weapons,

Undertaking to co-operate in facilitating the application of International Atomic Energy Agency safeguards on peaceful nuclear activities,

Expressing their support for research, development and other
efforts to further the application, within the framework of the International Atomic Energy Agency safeguards system, of the principle
of safeguarding effectively the flow of source and special fissionable
materials by use of instruments and other techniques at certain strategic
points,

Affirming the principle that the benefits of peaceful applications
of nuclear technology, including any technological by-products which
may be derived by nuciear-weapon States from the development of
nuclear explosive devices, should be available for peaceful purposes
to all Parties to the Treaty, whether nuclear weapon or non-nuclearweapon States,
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Convinced that, in furtherance of this principle, all Parties to the
Treaty are entitled to participate in the fullest possible exchange of
scientific information for, and to contribute alone or in co-operation
with other States to, the further development of the applications of
atomic energy for peaceful purposes,
Declaring their intention to achieve at the earliest possible date
the cessation of the nuclear arms race and to undertake effective
measures in the direction of nuclear disarmament,
Urging the co-operation of all States in the attainment of this
objective,

Recalling the determination expressed by the Parties to the 1963
Treaty banning nuclear weapons tests in the atmosphere, in outer space
and under water in its Preamble to seek to achieve the discontinuance
of all test explosions of nuclear weapons for all time and to continue
negotiations to this end,

Desiring to further the easing of international tension and the
strengthening of trust between States in order to facilitate the cessatici.

of the manufacture of nuclear weapons, the liquidation of all their
existing stockpiles, and the elimination from national arsenals of
nuclear weapons and the means of their delivery pursuant to a Treaty
on general and complete disarmament under strict and effective internatinnal control,

Recalling that, in accordance with the Charter of the United
Nations, States must refrain in their international relations from the
threat or use of force against the territorial integrity or political independence of any State, or in any other manner inconsistent with the
Purposes of the United Nations, and that the establishment and maintenance of international peace and security are to be promoted with
the least diversion for armaments of the world's human and economic
resources,

Have agreed as follows:

Article I
Each nuclear-weapon State Party to the Treaty undertakes not to
transfer to any recipient whatsoever nuclear weapons or other nuclear
explosive devices or control over such weapons or explosive devices

directly, or indirectly; and not in any way to assist, encourage, or
induce any non-nuclear-weapon State to manufacture or otherwise
acquire nuclear weapons or other nuclear explosive devices, or control
over such weapons or explosive devices.

Article II
Each non-nuclear-weapon State Party to the Treaty undertakes
not to receive the transfer from any transferor whatsoever of nuclear
weapons or other nuclear explosive devices or of control over such

'10

weapons or explosive devices directly, or indirectly; not to manufacture
or otherwise acquire nuclear weapons or other nuclear explosive devices;
and not to seek or receive any assistance in the manufacture of nuclear
weapons or other nuclear explosive devices.

Article III
1.

Each non-nuclear-weapon State Party to the Treaty undertakes
to accept safeguards, as set forth in an agreement to be negotiated
and
concluded with the International Atomic Energy Agency in
accordance
with the Statute of the International Atomic Energy Agency and
the
Agency's safeguards system, for the exclusive purpose of verification
of the fulfilment of its obligations assumed under this Treaty

a
view to preventing diversion of nuclear energy from peacefulwith
uses
to =clear weapons or other nuclear explosive devices. Procedures
for the safeguards required by this Article shall be followed with
respect to source or special fissionable material whether it is being
produced, processed or used in any principal nuclear facility or is
outside any such facility. The safeguards required by this Article
shall be applied on all source or special fissionable material in
all
peaceful nuclear activities within the territory of such State, under
its jurisdiction, or carried out under its control anywhere.
2. Each State Party to the Treaty
undertakes not to provide:
(a) source or special fissionable material, or (b) equipment or material
especially designed or prepared for the processing, use or production
of special fissionable material, to any non-nuclear-weapon
State for
peaceful purposes, unless the source or special fissionable material
shall
be subject to the safeguards required by this Article.
3. The safeguards required by this
Article shall be implemented
in a manner designed to comply with Article IV of this
Treaty, and to
avoid hampering the economic or technological development of
the
Parties or international co-operation in the field of peaceful
nuclear
activities, including the international exchange of nuclear material and
equipment for the processing, use or production of nuclear material

for peaceful purposes in accordance with the provisions of this
and the principle of safeguarding set' forth in the Preamble Article
of the
Treaty.
4. Non-nuclear-weapon States Party to the
Treaty shall conclude agreements with the International Atomic Energy Agency to
meet the requirements of this Article either individually or together
with other States in accordance with the Statute of the International
Atomic Energy Agency. Negotiation of such agreements shall com-

mence within 180 days from the original entry into force of this

Treaty. For States depositing their instruments of ratification or accession after the 180-day period, negotiation of such agreements shall
commence not later than the date of such deposit. Such agreements
shall enter into force not later than eighteen months after the date
of initiation of negotiations.
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Article

IV

1. Nothing in this Treaty shall be interpreted as affecting the
inalienable right of all the Parties to the Treaty to develop research,
production and use of nuclear energy for peaceful purposes without
discrimination and in conformity with Articles I and II of this Treaty.
2. All the Parties to the Treaty undertake to facilitate, and have
the right to participate in, the fullest possible exchange of equipment,
materials and scientific and technological information for the peaceful
uses of nuclear energy. Parties to the Treaty in a position to do so
shall also co-operate in contributing alone or together with other States

or international organizations to the further development of the applications of nuclear energy for peaceful purposes, especially in the territories of non-nuclear-weapon States Party to the Treaty, with due consideration for the needs of the developing areas of the world.
Article V

Each Party to the Treaty undertakes to take appropriate measures
to ensure that, in accordance with this Treaty, under appropriate international observation and through appropriate international procedures,
potential benefits from any peaceful applications of nuclear explosions

will be made available to non-nuclear-weapon States Party to the
Treaty on a non-discriminatory basis and that the charge to such
Parties for the explosive devices used will be as low as possible and
exclude any charge for research and development. Non-nuclear-weapon
States Party to the Treaty shall be able to obtain such benefits, pursuant

to a special international agreement or agreements, through an appropriate international body with adequate representation of nonnuclear-weapon States. Negotiations on this subject shall commence as
soon as possible after the Treaty enters into force. Non-nuclear-weapon

States Party to the Treaty so desiring may also obtain such benefits
pursuant to bilateral agreements.
Article VI

Each of the Parties to the Treaty undertakes to pursue negotiations
in good faith on effective measures relating to cessation of the nuclear

arms race at an early date and to nuclear disarmament, and on a
treaty on general and complete disarmament under strict and effective
international control.
Article VII

Nothing in this Treaty affects the right of any group of States to
conclude regional treaties in order to assure the total absence of nuclear
weapons in their respective territories.
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Article VIII
1. Any Party to the Treaty may propose amendments to this
Treaty. The text of any proposed amendment shall be submitted to
the Depositary Governments which shall circulate it to all Parties to
the Treaty. Thereupon, if requested to do so by one-third or more

of the Parties to the Treaty, the Depositary Governments shall convene
a conference, to which they shall invite all the Parties to the Treaty,
to consider such an amendment.
2. Any amendment to this Treaty must be approved by a majority
of the votes of all the Parties to the Treaty, including the votes of all
nuclear-weapon States Party to the Treaty and all other Parties which,

on the date the amendment is circulated, are members of the Board
of Governors of the International Atomic Energy Agency. The amendment shall enter into force for each Party that deposits its instrument
of ratification of the amendment upon the deposit of such instruments
of ratification by a majority of all the Parties, including the instruments
of ratification of all nuclear-weapon States Party to the Treaty and all
other Parties which, on the date the amendment is circulated, are
members of the Board of Governors of the International Atomic Energy
Agency. Thereafter, it shall enter into force for any other Party upon
the deposit of its instrument of ratification of the amendment.
3.

Five years after the entry into force of this Treaty, a con-

ference of Parties to the Treaty shall be held in Geneva, Switzerland, in

order to review the operation of this Treaty with a view to assuring
that the purposes of the Preamble and the provisions of the Treaty are
being realised. At intervals of five years thereafter, a majority of the
Parties to the Treaty may obtain, by submitting a proposal to this
effect to the Depositary Governments, the convening of further conferences with the same objective of reviewing the operation of the
Treaty.

Article IX
1. This Treaty shall be open to all States for signature. Any
State which does not sign the Treaty before its entry into force in
accordance with paragraph 3 of this Article may accede to it at any

time.

2.

This Treaty shall be subject to ratification by signatory States.

Instruments of ratification and instruments of accession shall be deposited with the Governments of the United Kingdom of Great Britain
and Northern Ireland, the Union of Soviet Socialist Republics and the
United States of America, which are hereby designated the Depositary
Governments.
3. This Treaty shall enter into force after its ratification by the
States, the Governments of which are designated Depositaries of the
Treaty, and forty other States signatory to this Treaty and the deposit
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of their instruments of ratification. For the purposes of this Treaty, a
nuclear-weapon State is one which has manufactured and exploded
a nuclear weapon or other nuclear explosive device prior to 1 January, 1967.
4. For States whose instruments of ratification or accession are
deposited subsequent to the entry into force of this Treaty, it shall enter
into force on the date of the deposit of their instruments of ratification
or accession.
5.

The Depositary Governments shall promptly inform all signa-

tory and wading States of the date of each signature, the date of
deposit of each instrument of ratification or of accession, the date of the

entry into force of this Treaty, and the date of receipt of any requests
for convening a conference or other notices.
6.

This Treaty shall be registered by the Depositary Govern-

ments pursuant to Article 102 of the Charter of the United Nations.

Article X
1. Each Party shall in exercising its national sovereignty have
the right to withdraw from the Treaty if it decides that extraordinary
events, related to the subject matter of this Treaty, have jeopardized the
supreme interests of its country. It shall give notice of such withdrawal
to all other Parties to the Treaty and to the United Nations Security
Council three months in advance. Such notice shall include a statement
of the extraordinary events it regards as having jeopardized its supreme

interests.

2. Twenty-five years after the entry into force of the Treaty, a
conference shall be convened to decide whether the Treaty shall continue in force indefinitely, or shall be extended for an additional fixed
period or periods. This decision shall be taken by a majority of the
Parties to the Treaty.

Article XI

This Treaty, the English, Russian, French, Spanish and Chinese
texts of which are equally authentic, shall be deposited in the archives
of the Depositary Governments. Duly certified copies of this Treaty
shall be transmitted by the Depositary Governments to the Governments
of the signatory and acceding States.
IN WITNESS WHEREOF the undersigned, duly authorized, have
signed this Treaty.
DONE in triplicate, at the cities of London, Moscow and Washington, the first day of July, one thousand nine hundred and sixty-eight.
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SPATES THAT HAVE SIGNED, RATIFIED OR ACCEDED TO THE
NON - PROLIFERATION TREATY

Date of

Date of
Deposit of
Ratification

Country

a9111Et

Afghanistan
Antigua and Barbuda
Australia
Austria
Bahamas, The
Bangladesh
Barbados
Belgium
Belize
Benin
Bhutan
Bolivia
Botswana
Brunei
Bulgaria
Burkina Faso
Burundi
Cameroon
Canada
Cape Verde
Central African Republic
Chad
Colombia
Co
scat Rica
Cyprus
Czechoslovakia
Denmark
Dominica
Donin-can Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Ethiopia
Fiji
Finland
Gabon
Gambia, The
German Democratic Republic
Germany, Federal Republic of

7/1/68

2/4/70.11

2/27/70
7/1/68

1/23/73
6/27/69

7/1/68
8/20/68

2/21/80
5/2/75

7/1/68

10/31/72

7/1/58
7/1/68

5/26/70
4/28/69

7/1/68
11/25/68

9/5/69
3/3/70

7/17/68
7/23/68

1/8/69
1/8/69

Date of
Deposit of
Accession(A) or
Successions(S)

11/4/81_i/

8/11/76(G)
8/31/79(A)

9/29/82_1/
5/23/85(A)

3/26/85(A)

3/19/71(A)

10/24/79(A)
10/25/70(A)
7/1/68
7/1/68

3/10/71

7/1/68
7/1/68
7/1/68
7/1/68

3/3/70
2/10/70
7/22/69
1/3/69

7/1/68
7/9/68
7/1/68
7/1/68

7/24/71
3/7/69

9/5/68

2/5/70

7/1/68

2/5/69

5/4/68
7/1/68
11/28/69

5/12/75
10/31/69
5/2/75_t/ 2/

10/23/78(A)

8/10/841S)

3/26/811/
7/11/72
11/1/84(A)

7/14/72(S)
2/19/74(A)
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Country
Ghana
Greece
Grenada
Guatemala
Guinea
Guinea-Bissau
Haiti
Holy See
honduras
Hungary
Iceland
Indonesia
Iran
Iraq
Ireland
Italy
Ivory Coast
Jamaica
Japan
Jordan
Kampuchea
Kenya
Kiribati
Korea, Republic of

Kuwait
Laos
Lebanon
Lesotho
Liberia
Libya
Liechtensteir
Luxembourg
Madagascar
Malaysia
Maldives
Mali
Malta
Mauritius
Mexico

Date of
Signature

Date of
Deposit of
Ratification

7/1/68
7/1/68

5/4/70
3/11/70

7/26/68

9/22/70

Date of
Deposit of
Accession (A) or
Successions(E)

9/2/75(s)

4/29/85(A)
8/20/76(A)
7/1/68

6/2/70

7/1/68
7/1/68
7/1/68
3/2/70
7/1/68
7/1/68
7/1/68
1/28/69
7/1/68
4/14/69
2/3/70
7/10/68

5/16/73
5/27/69
7/18/69
7/12/79 1/
2/2/70
10/29/69
7/1/68
5/2/75 1/
3/6/73
3/5/70

7/1/68

6/11/70

7/1/68
8/15/68
7/1/68
7/1/68
7/9/68
7/1/68
7/18/68

4/23/75

8/14/68
8/22/68
7/1/68
9/11/68
7/14/69
4/17/69
7/1/68
7/26/68

5/2/75
10/8/70

2/25/71(A)1/

6/8/761/
2/11/70
6/2/72(A)

9/11/79 4/

2/20/70
7/15/70
5/20/70
3/5/70
5/26/75
4/20/78(A) _if

i///r(177/13.%

2/6/70
4/8/69

1/21/691/
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Date of
Signature

Country
Mongolia
Morocco
Nauru
Nepal
Netherlands
New Zealand
Nicaragua
Nigeria
Norway
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Poland
Portugal
Romania
Rwanda
San Marino
Sao Tome and Principe
St. Lucia
St. Christopher and Nevis
St. Vincent and the Grenadines
Senegal
Seychelles
Sierra Leone
Singapore
Solomon Islands
Scralia
Sri Lanka
Sudan
Suriname
Swaziland
Sweden
Switzerland
Syrian Arab Republic

Date of
Deposit of
Ratification

7/1/68
7/1/68

5/14/69
11/27/70

7/1/68
8/20/68
7/1/68
7/1/68
7/1/68
7/1/68
7/1/68

1/5/70
9/10/69
3/6/73
9/27/68
2/5/69
1/13/77

7/1/68
7/1/68
7/1/68
7/1/68

2/4/70
3/3/70
10/5/72
6/12/69

7/1/68

2/4/70

7/1/68

08/10/70

Date of
Deposit of
Accession (A) or
Succession(S)

6/7/82(A)
5/2/75- -3/

1/13/82(A)

12/15/77(A)
5/20/75(A)
7/20/83(A)
12/28/79(4)
11/2/81_!!
11/6/84(5)
7/1/68

12/17/70
4/8/85(A)
2/26/75(A)

2/5/70

3/10/76

7/1/68
7/1/68
12/24/68

3/5/70
3/5/79
10/31/73

6/24/69

12/11/69
1/9/70
3/9/77 I!,
9/24/69-21

6/17/81(5)

6/30/76(S)

8/W68
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11/27/69
7/1/68
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Country

Date of
Signature

Thailand
Tugo
7/1/68'
Tonga
Trinidad and Tobago
8/20/68
Tunisia
7/1/68
Turkey
1/28/69
Tuvalu
Uganda
Union of Soviet Socialist
Republics
7/1/68
United Kingdom
7/1/68
United States
7/1/68
Uruguay
7/1/68
Venezuela
7/1/68
Vietnam, Socialist Republic of
western Samoa
Yemen Arab Republic (Sane)
9/23/68
Yemen, People's Democratic
Republic of (Aden)
11/14/68
Yugoslavia
7/10/68
Zaire
7/22/68
TaiwanS
7/1/68

Date of
Deposit of
Ratification

Date of
Deposit of
Accession (A) or
Succession(S)
12/2/72(A)

2/26/70
7/7/71(S)

2/26/70

4/17/801/
1/19/79(5)
10/20/82(A)
3/5/70
11/27/68-2/
3/5/70
8/31/70
9/25/75
6/14/82(A)
3/17/75(A)

6/1/79
3/4/70_1/
8/4/70

1/27/70S

Dates given are the earliest dates on which a country signed the Treaty or
deposited its instrument of ratification or accession -- whether in
Washington, London, or Moscow. In the case of a country that was a dependent
territory which became a party through succession, the date given is the date
on which the country gave notice that it would continue to be bound by the
terms of the Treaty.
1

With Statement.

2

Applicable to Berlin (West).

3

Extended to Netherlands Antilles.

4

5

6

Date of general declaration to the Secretary General of the UN concerning
continuing treaty obligations applicable prior to independence. The United
States considers each of these countries bound by the obligations in the
treaty in accordance with its general declaration, but not a party pending
deposit of an instrument of succession or accession.
Extended to Anguilla and territories under the territorial sovereignty of the
United Kingdom.
On January 27, 1970, an instrument of ratification was deposited in the name
of the Republic of China. Effective January 1, 1979, the United States
recognized the People's Republic of China as the sole legal government of
China. The authorities on Taiwan state that they will continue to
abide by
the provisions of the Treaty and the United States regards them as bound by
its obligations.

Source: U.S. Deparbnent of State, Office of the Legal Adviser, May 1985.
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STATES THAT HAVE NOT SIGNED THE NPT
(January 1984)
Nuclear-Weapon states
China

France

Non-Nuclear Weapon States
Albania
Algeria
Argentina
Bahrain
Bhutan
Brazil
Burma
Chile
Comoros
Cuba
Democratic People's
Republic of Korea
Democratic Republic
of Vietnam

Guiana
Guyana
India
Israel

Malawi
Mauritania
Monaco
Mozambique
Niger
Oman
Pakistan
Qatar

Saudis Arabia
Socialist Republic
of Vietnam
South Africa
Spain
United Arab Emirates
United Republic
of Tanzania
Zambia

STATES THAT HAVE SIGNED THE NPT, BUT NOT YET RATIFIED
Colombia
Kuwait

Trinidad and Tobago

Yemen Arab Republic

NUCLEAR - WEAPONS STATES THAT HAVE RATIFIED THE NET

The Union of Soviet Socialist Republics
The United Kingdom
The United States
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Convention on the Physical Protection of Nuclear Material
Signed at New York March 3, 1980
Ratification advised by U.S. Senate My 30, 1991
Ratified by U.S. President &pawky, 4, 1981
The States Parties to This Convention

Recognizing the right of all States to develop and apply nuclear energy for peaceful
purposes and their legitimate interests in the potential benefits to be derived from the
peaceful application of nuclear enorgF,

Convinced of the need for facilitating international cooperation in the peaceful application of nuclear energy,
Desiring to avert the potential dangers posed by the unlawful taking and use of nuclear
material,
Convinced that offenses relating to nuclear material are a matter of grave concern and

that there is an urgent need to adopt appropriate and effective measures to ensure 14
prevention, detection and punishment of such offenses,

Aware of the Need for international cooperation to establish, in conformity with the
national law of each State Party and with this Convention, effective measures for the
Physical protection of nuclear material,
Convinced that this Convention should facilitate the sale transfer of nuclear material,
Stressing also the importance of the physical protection of nuclear material in domestic
use, storage and transport,
Recognizing the importance of effective physical protection of nuclear material used

for military purposes, and understanding that such material is and will continue to be
accorded stringent physical protection,
Have Agreed as follows:

Article 1
For the purposes of this Convention:
:.2)
"nuclear material" means plutonium except that with isotopic concentration
exceeding 11016 in plutonium238; uranium233; uranium enriched in the isotopes 235
or 233: uranium containing the mixture of isotopes as occurring in nature other than in
the form of ore or oreresidue; any material containing one or more of the foregoing;
lb) "uranium enriched in the 235 or 233" means uranium containing the isotopes
235 or 233 or both in an amount such that the abundance ratio of the sum of these
isotopes to the isotope 238 is greater than the ratio of the isotope 235 to the isotope 238
occurring in nature;
(c) "international nuclear transport" means the carriage of a consignment of nuclear
material by any means of transportation intended to go beyond the territory of the State
where the shipment originates beginning with the departure from a facility of the shipper
in that State and ending with the arrival at a facility of the receiver within the State of
ultimate destination.

Article 2
1. The Convention shall apply to nuclear material used for peaceful purposes while in
international nuclear transport.
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2. With the exception of articles 3 and 4 and paragraph 3 of article 5, this Convention
shall also apply to nuclear material used for peaceful purposes while in domestic use,
storage and transport.
3. Apart from the commitments expressly undertaken by States Parties in the articles
covered by paragraph 2 with respect to nuclear material used for peaceful purposes while

in domestic use, storage and transport, nothing in this Convention shall be interpreted
as affecting the sovereign rights of a State regarding the domestic use, storage and transport of such nuclear material.
Article 3
Each State Party shall take appropriate steps within the framework of its national law
and consistent with international law to .rnsure es far as practicable that, during internetional nuclear transport, nuclear material within its territory, or on board a ship or aircraft
under its Jurisdiction insofar as such ship or aircraft is engaged in the transport to or from
that State. is protected at the levels described in Annex I.

Article 4
1.' Each State Party shall not export or authorize the export of nuclear material unless
the State Party has received assurances that such material will be protected during the
international nuclear transport at the levels described in Annex I.
2. Each State Party shall not import or authorize the import of nuclear material from
a State not party to this Convention unless the State Party has received assurances that
such material will during the international nuclear transport be protected at the levels
described in Annex I.
3. A State Party shall not allow the transit of its territory by.land or internal waterways or through its airports or seaports of nuclear material between States that are not
parties to this Convention unless the State Party has received assurances as far as plancable that this nuclear material will be protected during international nuclear transport at
the levels described in Annex I.

4. Each State Party shall apply within the framework of its national law the levels of
physical protection described in Annex Ito nuclear material being transported from a part
of that State to ant..ner part of the same State through international waters or airspace.
5. The State Party responsible for receiving assurances that the nuclear material will be
protected at the levels described in Annex I according to paragraphs 1 to 3 shall identify
and inform in advance States which the nuclear material is expected to transit by land or
internal waterways, or whose airports or seaports it is expected to enter.
6. The responsibility for obtaining assurances referred to in paragraph 1 may be transferred, by mutual agreement, to the State Party involved in the transport as the importing
State.

7. Nothing in this article shall be interpreted as in any way affecting the territorial
sovereignty and poiscliction of a State, including that over its airspace and territorial
sea.

Article 5
1. States Parties shall identify and make known to each other directly or through the
International Atomic Energy Agency their central authority and point of contact having
responsibility for physical protection of nuclear material and for coordinating recovery
and response operations in the event of any unauthorized removal, use or alteration of
nuclear material or in the event of credible threat thereof.
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2. In the case of theft, robbery or any other unlawful taking of nuclear material or of
credible threat thereof, States Parties shall, in accordance with their national law, provide
cooperation and assistance to the maximum feasible extent in the recovery and protection
of such material to any State that so requests. In particular:
(a) a State Party shall take appropriate steps to inform as soon as possible other
States, which appear to it to be concerned, of any theft, robbery or other unlawful tak-

ing of nuclear material or credible threat thereof and to inform, where appropriate,
international organizations;
(b) as appropriate, the States Parties concerned shall exchange information with
each other or international organizations with a view to protecting threatened nuclear
material, verifying the integrity of the shipping container, or recovering unlawfully taken

nuclear material and shall:

(i) coordinate their efforts through diplomatic and other agreed channels;
(ii) render assistance, If requested;
(iii) ensure the return of nuclear material stolen or missing as a consequence of
the abow-mentioned events.

The means of implementation of this cooperation shall be determined by the States
Parties concerned.

3. States Parties shall cooperate and consult as appropriate, with each other directly
or through international organizatioos, with a view to obtaining guidance on the design,
maintenance and improvement of systems of physical protection of nuclear material in
international transport.

Article 6
1. States Parties shall take appropriate measures consistent with their national law to
protect the confidentiality of any information which they receive in confidence by virtue
of the provisions of this Convention from another State Party or through participation
in an activity carried out for the implementation of this Convention. If States Parties
provide ir.:.dmation to international organizations in confidence, steps shall be taken to
ensure that the confidentiality of such information is protected.
2. States Partin shall not be required by this Convention to provide any Information
which they are not permitted to communicate pursuant to national law or which would
jeopardize the security of the State concerned or the physical protection of nuclear
material.

Article 7
1. The intentional commission of:
(a) an act without lawful authority which constitutes the receipt, possession, use,
transfer, alteration, disposal or dispsal of nuclear material and which causes or is likely

to cause death or serious Injury to any person or substantial damage to property;
(b) a theft or robbery of nuclear material:
(c) an embezzlement or fraudulent obtaining of nuclear material;
(d) an act constituting a demand for nuclear material by threat or use of force or by

any other form of intimidation;
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(e)

a threat:

(i) to use nuclear material to cause death or serious injury to any person or
substantial property damage, or

(ii) to commit an offense described in subparagraph (b) in order to compel a
natural or legal person, international organization or State to do or to refrain from
doing any act;
10
(g)

an attempt to commit any offense described in paragraphs la), lb) or lc); and

an act which constitutes participation in any offense described in paragraphs
(a) to (f) shall be made a punishable offense by each State Party under its national law.
2. Each State Party shall make the offenses described in this article punishable by
appropriate penalties which take into account their grave nature.

Article 8
1. Each State Party shall take such measures as may be necessary to establish its
jurisdiction over the offenses set forth in article 7 in the following cases:
(a)

when the offense is committed In the territory of that State or on board a ship

or aircraft registered in that State;
(b) when the alleged offender is a national of that State.
2. Each State Party shall likewise take such measures as may be necessary to establish

its jurisdiction over these offenses in cases where the alleged offender Is present In its
territory and it does not extradite him pursuant to article 11 to any of the States men.
boned in paragraph 1.
3. This Convention noes not exclude any criminal jurisdiction exercised in accordance

with national law.
4. in addition to the State Parties mentioned in paragraphs 1 and 2, seen State Party
may, consistent with international law, establish its jurisdiction over the offenses set forth
in article 7 when it is involved in International nuclear transport as the exporting or
importing State.

Article 9

Upon being satisfied that the circumstances so warrant, the State Party in whose
territory the alleged offender is present shall take appropriate measures, including detail

tion, under its national law to ensure his presence for the purpose of prosecution or
extradition. Measures taken according to this article shalt be notified without delay to the
States required to establish jurisdiction pursuant to article $ and, where appropriate, all
other States concerned.

Article 10
The State Party in whose territory the alleged offender i; present shall, if it does not
extradite him, submit, without exception whatsoever and without undue delay, the case

to its competent authorities for the purpose of prosecution, through proceedings in
accordance with the laws of that State.
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Article 11

1. The offenses in article 7 shall be cleansed to be included as extraditable offenses
in any extradition treaty existing between States Parties. States Parties undertake to include those offenses as extraditable offenses in every future extradition treaty to be conchided between them.
2. If a State Party which ',sakes extradition conditional on the existence of a treaty
receives a request for extradition from another State Party with which it has no extraditic n treaty, it may at its option consider this Convention as the legal basis for extradition
in reiziect of those offenses. Extradition shall be subject to the other conditions provided
by the law of the requested State.

1. States Parties which do not make extradition conditional on the existence of a
treaty shall recoenoze thou offenses as extraditable offenses between themselves subject
to the conditions provided by the law of the requested State.
4. Each of the offenses shall be treateol,Cor the purpose of extradition between States
Parties, as if it had been committed not only in the place In which it occurred but also in
the territories of the States Parties requiiite. :o establish their jurisdiction in atcordance
with paragraph 1 of article t.

Article 12
Any person regarding whom proceedings are being carried out in connection with any
of the offenses set forth in article 7 shall be guaranteed fair treatment at all stern of the
Proceedings. .

Article 13
1. States ranks shall afford one another the greatest measure of assistance in connec-

tion with criminal proceedings brought In respect of the offenses set forth in article 7,
including the supply of evidence at their dise,44a: weenies! for the proceedings. The law
of the State requested shall apply in all cases.

2. The provisions of paragraph 1 shall sot effect obligations under any other treaty,
bilateral or multilateral, which governs or will govern, in whole or in part, mutual assistance In criminal natters.

Article 14
1. Each State Party shall Inform the depositary of Its laws and regulations which give
effect to this Convention. The depositary 041' communicate such Information periodically
to all States Parties.
2. The State Party where an alleged of fender

prosecuted shall, wherever practicable,

first communicate the final outcome of the trocerdings to the States directly concerned.
The S:ata Party shall also communicate the final outcome to the depositary who shall
Inform all States.
3. Where an offense involves nuclear material used for peaceful purposes in domestic
use, storage or tramocrt, and both the alleged offender and the nuclear material remain
In the territory of the State Parsti in which the Want.: was committed, nothing In this

Convention shall be interpreted as requiring thLt State Party to provide information
concerning criminal proceedings arising out of such an offense.
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Article 15
The Annexes constitthe an integral part of this Convention.

Article 16
1. A conference of States Parties shall be convened by the depositary live years alter
the entry into force of this Convention to review the implementation of the Convention
and its adequacy as concerns the preamble, the whole of the operative part and the annexes in the light of the then prevailing situation.
2. At intervals of not less than live years thereafter, the majority of States Parties
may obtain, by submitting a proposal to this effect to the depositary, the convening of
further conferences with the same objective.

Article 17
1. In the event of a dispute between two or more States Parties concerning the interpretation or application of this Convention, such States Parties shall consult with a view
to the settlement of the dispute by negotiation, or by any other peaceful means of settling
disputes acceptable to all parties to the dispute.

2. Any dispute of this character which cannot be settled in the manner prescribed in
paragraph 1 shall, at the request of any party to such dispute, be submitted to arbitration
or referred to the International Court of Justice for decision. Where a dispute is submitted

to arbitration, il, within six months Irom the date of the request, the parties to the dip
pule are unable to agree on the organization of the arbitration, a party may request the
President of the International Court of Justice or the SecretaryGeneral of the United
Nations to appoint one or more arbitrators. In case of conflicting requests by the parties
to the dispute, the request to the SecretaryGeneral of the United Nations shall have

priority.
3. Each State Party may at the time of signature, ratification, acceptance or approval
of this Convention or accession thereto declare that it does not consider itself bound by
either or both of the dispute settlement procedures provided for in paragraph 2. The other
States Parties shall not be bound by a dispute settlement procedure provided for in paragraph 2, with respect to a State Party which has made a reservation to that procedure.
4. Any State Party which has made a reservation In accordance with paragraph 3 may
at any time withdraw that reservation by notification to the depositary.

Ankle 18
1. This Convention shall be open for signature by all States at the Headquarters of
the International Atomic Energy Agency in Vienna and at the Headquarters of the United
Nations in New York Irom 3 March 1980 until Its entry into force.
2. This Convention is subject to ratification, acceptance or approval by the signatory
States.

3. Alter its entry Into force, this Convention will be open for accession by all States.
4. (a) This Convention shall be open for signature or accession by international
organizations and regional organizations of an integration or other nature,
provided that any such organization is constituted by sovereign States and
has competence In mood of the negotiation, conclusion and application of
international agreements in matters covered by this Convention.
lbl In matters within their competence, such organizations shall, on their own
behalf, exercise the rights and fulfill the responsibilities which this Conyers.
tion attributes to States Parties.
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(c)

When becoming party to this Convention such an organization shall corn.

municate to the depositary a declaration indicating which States are members
thereof and which articles of this Convention do not apply to it.
(d) Such an organization shall not hold any vote additional to those of its Member States.

5. Instruments of ratification, acceptance, approval or accession shall be deposited
with the depositary.
Article 19

1. This Convention shall Inter into force on the thirtieth day following the date of
deposit of the twenty first Instrument of ratification, acceptance or approval with the
depositary.
2. For each State ratifying, accepting, approving or acceding to the Convention after
the date of deposit of the twenty first instrument of ratification, acceptance or approval,
the Convention shall enter into force on the thirtieth day alter the deposit by such State
of its instrument of ratification, acceptance, approval or accession.

Article 20

1. Withot:t preitidice to article 16 a State Party may propose amendments to this
Convention. The proposed amendment shall be submitted to the depositary who shall
circulate it immediately to all States Parties. If a majority of States Parties request the
depositary to convene a conference to consider the proposed amendments, the depositary
shall invite all States Parties to attend such a COMMIX@ to begin not sooner than thirty

days altar the invitations are issued. Any amendment adopted at the conference by a
hvothirds majority of all States Parties shall be promptly circulated by the depositary
to all States Parties.

2. The amendment shall enter into force for each State Party that deposits its instru
mint of ratification, acceptance or approval of the amendment on the thirtieth day after
the date on which two thirds of the States Parties have deposited their instruments of
ratification, acceptance or approval with the depositary. Thereafter, the amendment sha:I
enter into force for any other State Party on the day on which that State Party deposits
Its Instrument of ratification, acceptance or approval of the amendment.

Article 21,

1. Any State Party may denounce this Convention by written notilwation to the
depositary.
2. Denunciation shall take effect one hundred and eighty days 10110V,sng the date
on which notification is received by the depositary.

Article 22
The depositary shall promptly notify all States of:
(a) each signature of this Convention;
(b) each deposit of an instrument of ratification, acceptance, approval or accession;
(c) any reservation or withdrawal in accordance with article 17;
Id) any communication made by an organization in accordance with paragraph 41c)
of article 18;
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14 the entry into force of this Convention;
91 the entry into force of any amendment to this Convention; and
(g) any denunciation made under article 21.
Article 23
The original of this Convention, of which the Arabic. Chinese, English, French, Russian
and Spanish texts are equally authentic, shall be deposited with the Director General of
the International Atomic Energy Agency who shall send certified copies thereof to all
States.
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Annex I

Levels of Physical Protection To Be Applied in International Transport of Nuclear Material as Categorized in Annex II

1. Levels of physical protection for nuclear material during storage incidental to
international nuclear transport include:

f

(a) For Category Ili materials, storage within an area to which access is controlled;
(b) For Category 11 materials, storage within an area under constant surveillance by

guards or electronic devices, r rounded by a physical barrier with a limited number of
points of entry under appropriate control or any area with an equivalent level of physical
protection;
(c) For Category I material, storage within a protected area as delined for Category II
above, to which, in addition, access is restricted to persons whose trustworthiness has been
determined, and which is under surveillance by guards who are in close communication
with appropriate response forces. Specific measures taken in this context should have
as their object the detection and prevention of any assault, unauthorized access or un
authorized removal of material.

2. Levels of physical protection for nuclear material during international transport
include:

(a) For Category II and III materials, transportation shall take place under special
precautions including prior arrangements among sender, receiver, and carrier, and prior
agreement between natural or legal persons subject to the jurisdiction and regulation of
exporting and importing States, specifying time, place and procedures for tramferring
transport responsibility;

WI For Category I materials, transportation shall take place under special precau
tions Identified above for transportation of Category II and Ill materials, and in addition,
under constant surveillance by escorts and under conditions which assure close communication with appropriate response forces;

(c) For natural uranium other than in the form of ore or oreresidue, transportation
protection for quantiiies exceeding 500 kilograms ll shall include advance notification of
shipment specifying mode of transport, expected time of arrival and confirmation of
receipt of shipment.

IN WITNESS WHEREOF, the undersigned, being duly authorized, have signed this
Convention, opened for signature at Vienna and at New York on 3 March 1980.
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STATES THAT HAVE SIGNED OR RATIFIED THE
CONVENTICE CN THE PHYSICAL PROTECTION
CF NUCLEAR MATERIAL

Country

Signature,

Australia
Austria
Belgium
Brazil
Bulgaria
Canada
Czechoslovakia
Denmark
Dominican Republic
European Atomic Energy Community
Finland
France
German Democratic Republic
Germany, Federal Republic of
Greece
Guatemala
Haiti
Hungary
Ireland
Israel
Italy
Korea (Republic of)
Luxembourg
Morocco
Netherlands
Niger
Norway
Panama
Paraguay
Philippines
Poland
Portugal
Romania
South Africa
Sweden
Turkey
United States
USSR
United Kingdom
Yugoslavia

Ratification

February 22, 1984
March 3, 1980
JUne 13, 1980

May 15, 19812/
June 23, 19811/

April 10, 198411(

September 23, 1980

September 14, 19811(
June 13, 1980
March 3, 1980
June 13, 1980 2/
June 25, 1981

April 23, 19821(

JUne 13, 19804.1(

May 21, 1980_1/
June 13, 1980
March 3, 1980
March 12, 1980
April 10, 1980

June 17, 19801
June 13, 1980
JUne 17, 1983 1/
June 13, 1980-17 2/
December 29, 19812./
June 13, 1980
July 25, 1980
June 13, 1980
January 7, 1985
January 26, 1983
March 18, 1980
May 21, 1980
May 19, 1980

August 6, 19801(

February 5, 19811(

April 23, 1985
May 4, 1984_1/

April 7, 19821(

February 6, 1985
September 21, 1981

October 5, 19831

September 19, 1984

January 15, 19811( 1
May 18, 19811(
July 2, 1980

August 23, 19831(
March 3, 1980

May 22, 19801

August 1, 1980
February 27, 1985
December 13, 1982
May 25, 1983_1/

June 13, 1980
July 15, 1980

1

With reservation(s).

2

With declaration(s).

3

Ad referendum National Congress.

May 1985
Office of the Legal Adviser
Department of State

Wang 0013N

97

89

PART II. U.S. LEGISLATION

Atomic Energy Act of 1954, as amended
Partial Text of Public Law 83-703 MR. 9757), 68 Stat. 919, approved August, 30,
1954 '

AN ACT To amend the Atomic Energy Act of 1946, as amended, and for other
purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That the Atomic
Energy Act of 1946, as amended, is amended to read as follows:
"ATOMIC ENERGY ACT OF 1954

Narz.--The Energy Reorganization Act of 1974 (Public
Law 93-438, 88 Stat. 1233, approved October 11, 1974; 42
U.S.C. 5801-5891) repealed Sections 21 and 22 abolishing
the Atomic Energy Commission created thereunder and
vesting its licensing and related regulatory authority of facilities under chapters 6, 7, 8, and 10 in a new Nuclear
Regulatory Commission and transferring all its other functions to a new Energy Research and Development Administration. All functions of the Energy Research and Development Administration were subsequently transferred to
the Department of Energy which was established, effective
October 1, 1977. pursuant to the Department of Energy Organization Act (91 Stat. 569) and Executive Order 12009 of
September 13, 1977.

42 U.S.0 2011-2281. Amended by Public Law 84-337 (69 Stat. 6304 Public Law 84-722 (70
Stat. 553) Public Law 84-1006 (70 Stat. 1069); Public Law 85-14 (71 Stat 11); Public Law 85-79
(71 Stat. 274); Public Law 85-162 (71 Stat. 410); Public Law 85-177 (71 Stat. 455), Public Law 85256 (71 Stat. 576), Public Law 85-287 (71 Stat. 612); Public Law 85-479 (72 Stat. 276); Public Law
85-507 (72 Stat. 337); Public Law 85-602 (72 Stat. 525), Public Law 85-681 (72 Stat. 632); Public
Law 85-744 (72 Stat. 837), Public Law 86-43 (73 Stat. 73); Public Law 86-50 (73 Stat. 87) Public
Law 86-300 (73 Stat. 574); Public Law 86-373 (73 Stat. 688) Public Law 87-206 (75 Stat. 476);
Public Law 87-615 (76 Stat. 409); Public Law 87-793 (76 Stat. 864); Public Law 88-72 (77 Stat
88); Public Law 88-294 (78 Stat 172); Public Law 88-394 (78 Stat. 376); Public Law 88-426 (78
Stat. 423), Public Law 88-448 (78 Stat. 490), Public Law 88-489 (78 Stat. 602), Public Law 89-135
(79 Stat. 551); Public Law 89-210 (79 Stat. 855), Public Law 89-645 (80 Stat. 891); Public Law 90190 (81 Stat. 577); Public Law 91- 161(83 Stat. 444); Public Law 91-452 (84 Stat. 930); Public Law
91-560 (84 Stat. 1472), Public Law 92-84 (85 Stat. 3074 Public Law 92-307 (86 Stat. 191), Plblic
Law 92-314 (86 Stat. 227), Public Law 93-377 (88 Stat. 472); Public Law 93-438 (88 Stat. 1233)
Public Law 93-485 (88 Stet AO); Public Law 93-514 (88 Stat. 16114 Public Law 94-197 [H.R.
8631), 89 Stat. 1111, approved Dec. 31, 1975; Public Law 95-110 (S 1153), 91 Stat 884, approved
Sept. 20, 1977; Public Law 95-242(92 Stat. 120); Public Law 95-601 (92 Stat. 2947 at 2950); Public
Law 95-604 (92 Stat. 3021); Public Law 96-106 (93 Stat. 796 at 800); Public Law 96-295 (94 Stat.
780 at 786); Public Law 97-164 (96 Stat. 25 at 48 and 49); Public Low 97-90 (95 Stat. 1171); and
by Public Law 97-415 (96 Stat. 2067).
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"CHAPTER 1. DECLARATION, FINDINGS, AND PURPOSE

"Section I. Declaration.Atomic energy is capable of application for peaceful as well as military purposes. It is therefore declared to be the policy of the United States that
"a. the development, use, and control of atomic energy shall
be directed so as to make the maximum contribution to the
general welfare, subject at all times to the paramount objective
of making the maximum contributions to the common defense
and security; and
"b. the .1evelopment, use, and control of atomic energy shall
be directed so as to promote world peace, improve the general

welfare, increase the standard of living, and strengthen free
competition in private enterprise.

"Sec. 2. Findings.3The Congress of the United States hereby

makes the following findings concerning the development, use, and
control of atomic energy:
"a. The development, utilization, and control of atomic energy
for military and for all other purposes are vital to the common defense and security.
"c.3 The processing and utilization of source, byproduct, and special nuclear material affect interstate and foreign commerce and
must be regulated in the national interest.
"d. The processing and utilization of source, byproduct, and spe-

cial nuclear material must be regulated in the national interest

and in order to provide for the common defense and security and to
protect the health and safety of the public.
"e. Source and special nuclear material, production facilities, and
utilization facilities are affected with the public interest, and regu-

lation by the United States of the Production and utilization of

atomic energy and of the facilities used in connection therewith is
necessary in the national interest to assure the common defense
and security and to protect the health and safety of the public.

"f. The necessity for protection against possible interstate

damage occurring from the operation of facilities for the production or utilization of source or special nuclear material places the
operation of those facilities in interstate commerce for the purposes

of this Act.
"g. Funds of the United States may be provided for the development and use of atomic energy under conditions which will provide
for the common defense and security and promote the general welfare.

I Sec. 20 of Public Law 88-489 (78 Stat. 602) (1964). the Private Ownership of Special Nuclear
Materials Act, reads as follows:
"Nothing in this Act shall be deemed to diminish existing authority of the United States, or of
the Atomic Energy Commission under the Atomic Energy Act of 1954, as amended, to regulate
source, byproduct, and special nuclear material and production and utilization facilities, or to
control such materials and facilities exported from the United States by imposition of govern.
mental guarantees and security safeguards with respect thereto, in order to assure the common
defense and security and to protect the health and safety of the public, or to reduce the respon
sibility of the Atomic Energy Commission to achieve such objectives."
3 Public Law 88-489 (78 Stat. 602) (1964), sec. 1, deleted subsec 2b Subeec. 2b, read as follows:
"b. In permitting the property of the United States to be used by others, such use must be
regulated in the national interest and in order to provide for the common defense and security
and to protect the health and safety of the public."
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"i.4 In order to protect the public and to encourage the development of the atomic energy industry, in the interest of the general
welfare and of the common defense and security, the United States
may make funds available for a portion of the damages suffered by
the public from nuclear incidents, and may limit the liability of
those persons liable for such losses.3

"Sec. 3. Purpose.It is the purpose of this Act to effectuate the
policies set forth above by providing for

"a. a program of conducting, assisting, and fostering re-

search and development in order to encourage maximum scientific and industrial progresb,
"b. a program for the dissemination of unclassified scientific
and technical information and for the control, dissemination,
and declassification of Restricted Data, subject to appropriate
safeguards, so as to encourage scientific and industrial
progress;
"c. a program for Government control of the possession, use,
and production of atomic energy and special nuclear material,
whether owned by the Government or others, so directed as to
make the maximum contributions to the common defense and
security and the national welfare, and to provide continued assurance of the Government's ability to enter into and enforce
agreements with nations or groups of nations for the control of
special nuclear materials and atomic weapons.3
"d. a program to encourage widespread participation in the
development and utilization of atomic energy for peaceful purposes to the maximum extent consistent with the common defense and security and with the health and safety of the public;

"e. a program of international cooperation to promote the
common defense and security and to make peaceful applicattons of atomic energy as widely as expanding technology and
considerations of the common defense and security will permit;
and

"f. a program of administration which will be consistent
with the foregoing policies and programs, with international
arrangements, and with agreements for cooperation, which
will enable the Congress to be currently informed so as to take
further legislative action as may be appropriate.
"CHAPTER 2. DEPINTLIONS

"Sec. 11. Definitions.The intent of Congress in the definitions
as given in this section should be construed from the words or

phrases used in the definitions. As used in this Act:
"a. The term 'agency of the United States' means the excecutive
branch of the United States, or any Government agency, or the leg-

islative branch of the United States, orany agency, committee,
4 Public Law 88-489 (78 Stat. 602), sec. 2, deleted subeec. 2h. Subeec. 2h. read as follows:

"h. It is aseential to the common defense and security that title to all special nuclear material
be in the United States while such special material is within the United Stem."
$ Public Law 818-256 (71 Stat. 576) (1957), sec. 1, added subeec. L

Public Law 88-489 (78 Stat. 602) (1961), sec. 3, amended subeec. c. It formerly read:
"c. A program for Government control of the poesesaion, use, and production of atomic energy
and special nuclear material so directed as to make the maximum contribution to the common
defense and security and the national welfare;"
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commission, office, or other establishment in the legislative branch,
or the judicial branch of the United States, or any office, agency,

committee, commission, or other establishment in the judicial

branch.
"b. The term 'agreement for cooperation' means any agreement
with another nation or regional defense organization authorized or
permitted by sections 54, 57, 64, 82, 91 c., 103, 104, or 144, and
made pursuant to section 123.7
"c. The term 'atomic energy' means all forms of energy released
in the course of nuclear fission or nuclear transformation.
"d. The term 'atomic weapon' means any device utilizing atomic
energy, exclusive of the means for transporting or propelling the
device (where such means is a separable and divisible part of the
device), the principal purpose of which is for use as, or for development of, a weapon, a weapon prototype, or a weapon test device.
"e.8 The term 'byproduct material' means (1) any radioactive material (except special nuclear material) yielded in or made radioactive by exposure to the radiation incident to the process of producing or utilizing special nuclear material, and (2) the tailings or
wastes produced by the extraction or concentration of uranium or
thorium from any ore processed primarily for its source material
content.
"f. The term 'Commission' means the Atomic Energy Commission.

"g. The term 'common defense and security' means the common
defense and security of the United States.

"h. The term 'defense information' means any information in

any category determined by any Government agency authorized to
classify information, as being information respecting, relating to, or
affecting the national defense.
"i. The term 'design' means (1) specifications, plans, drawings,
blueprints, and other items of like nature; (2) the information contained therein; or (3) the research and development data pertinent
to the information contained therein.

"j.s The term 'extraordinary nuclear occurrence' means any

event causing a discharge or dispersal of source, special nuclear, or

byproduct material from its intended place of confinement in

amounts offsite, or causing radiation levels offsite, which the Commission determines to be substantial, and which the Commission
determines has resulted or will probably result in substantial damages to persons offsite or property offsite. Any determination by
the Commission that such an event has, or has not, occurred shall

be final and conclusive, and no other official or any court shall
have power or jurisdiction to review any such determination. The
Commission shall establish criteria in writing setting forth the
basis upon which such determination shall be made. As used in
this subsection, `offsite' means away from 'the location' or 'the con'Public Law 87-206 (75 Stat. 475) (1961, sec. 2, amended subtitle. b by adding the reference to

sec. 91c.

'Subset. was amended and restated by sec. 201 of Public Law 95-604 (92 Stat. 3033). The
formes definition of "byproduct material' included only the text found in phrase (1) of the cur
rent sublime. tr.

'Public Law 98-645 (80 Stat. 891) (1966), sec. 1, added sasses. j and m.
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tract location' as defined in the applicable Commission indemnity
agreement, entered into pursuant to section 170.
"k." 10 The term 'financial protection' means the ability to respond in damages for public liability and to meet the costs of investigating and defending claims and settling suits for such damages.
'1. The term 'Government agency' means any executive department, commission, independent establishment, corporation, wholly
or partly owned by the United States of America which is an instrumentality of the United States, or any board, bureau, division,
service, office, officer, authority, administration, or other estaolishment in the executive branch of the Government.
"m.9 The term Indemnitor' means (1) any insurer with respect to
his obligations under c policy of insurance furnished as proof of financial protection; (2) any licensee, contractor or other person who
is obligated under any other form of financial protection, with respect to such obligations; and (3) the Commission with respect to

any obligation undertaken by it in an indemnity agreement entered into pursuant to section 170.

"n. The term 'international arrangement' means any interna-

tional agreement hereafter approved by the Congress or any treaty
during the time such agreement or treaty is in full force and effect,
but does not include any agreement for cooperation.
"o. The term 'Joint Committee' means the Joint Committee on
Atomic Energy.
"p. The term 'licensed activity' means an activity licensed pursuant to this Act and covered by the provisions of section 170.a."

"q. The term 'nuclear incident' means any occurrence, including
an extradordinary nuclear occurrence 12 within the United States
causing, within or outside the United States, bodily injury, sickness, disease, or death, or loss of or damage to property, or loss of
use of property, arising out of or resulting from the radioactive,
toxic, explosive, or other hazardous properties of source, special nuclear, or byproduct material: Provided, however, That as the term
is used in subsection 170.1, it shall include any such occurrence outside of the United States: And provided further, That as the term is
used in section 170 d. it shall include any such occurrence outside
the United States if such occurrence involves source, special nuclear, or byproduct material by, and used by or under contract with,
the United States: And provided further, That as the term is used
in subsection 170 c., it shall include any such occurrence outside

both the United States tuid any other nation if such occurrence
arises out of or results from the radioactive, toxic, explosive, or

other hazardoup properties of source, special nuclear, or byproduct
material licensed pursuant to chapters 6, 7, 8, and 10 of this Act
which is used in connection with the operation of a licensed stationary production or utilization facility or which moves outside

the territorial limits of the United States in transit from one
'° Public Law 85-256 (71 Stat. 576) (1357). set 3, added Ribose. k.
"Public Law 86- 256 (71 Stat. 576) (1957), sec. 3, added subeec P.

Is Public Law 89-645 (80 Stat. 891) (1966), sec. 2, amended this subsection by inserting the
phrase, "including an extraordinary nuclear occurrence."
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person licensed by the Commission to another person licensed by
the Commission.'
"r. The term 'operator' means any individual who manipulates
the controls of a utilization or production facility.
"s. The term 'person' means (1) any individual, corporation, partnership, firm, association, trust, estate, public or private institution, group, Government agency, ether than the Commission, any
State or any political subdivision of, or any political entity within a
State, any foreign government or nation or any political subdivision of any such government or nation, or other entity; and (2) any
-legal successor, representative, ages.`., or agency of the foregoing.
The term 'person indemnified' means (1) with respect to a nuclear incident occurring within dm United States or outside the
United States as the term is used in subsection 170 c., and with respect to any other nuclear inciderA in connection with the design,
development, construction, operation, repair, maintenance, or use
of the nuclear ship Savannah, the person with whom an indemnity
agreement is executed or who is required to maintain financial protection, and any other person who may be liable for public liability
or (2) with respect to any other nuclear incident occurring outside
the United States, the person with whom an indemnity agreement
is executed and any other person who may be liable for public liability by reason of his activities Mader any contract with the Commission or any project to which indemnification under the provisions of subsection 170 d. has been extended or under any subcontract, purchase order or other agreement, of any tier, under any
such contract or project. 14
"u. The term 'produce', when used in relation to special nuclear
mate.ial, means (1) to manufacture, make, produce, or refine special nuclear material; (2) to separate special nuclear material from
other substances in which such material may be contained; or (3) to
make or to produce new special nuclear material.
"v. The term 'production facility' means .(1) any equipment or
device determined by rule of the Commission to be capable of the
production of special nuclear material in such quantity as to be of
significance to the common defense. and security, or in such
manner as to affect the health and safety of the public; or (2) any
important component part especially designed for such equipment
or device as determined by the Commission.
"w. The term 'public liability'. means any legal liability arising
out of or resulting from a nuclear incident, except: (i) claims under
State or Federal workmen's compensation acts of employees of per" Public Law 85-256 (71 Stat. 576) (1951), so& 3, added subseo. q. Prior to amendment by

Public Law 89-615 (see footnote 9, page 582) the subsection had been amended by Public Law 87615 (76 Stat. 409) (1962), sec. 4. Before amendment it read: "o. The term 'nuclear incident' means

any occurrence within the United Statue causing bodily injury, eidusees, disease, or death, or
loss of or damage to property, or for loos of use of property, arising out of or resulting from the
radioactive, tone, explosive, or other hazardous properties of source, special nuclear, or byperd
net material: Provided however, That as the term is used in subsection 170 L. it shall mean any
such occurrence outside of the United State' rather than within the United States." Public Law
94-197 (89 Stat. 1111) (1975), roc. 1, substituted "source, special nuclear, or byproduct material"
for "a facility or device" in the second proviso and added the third proviso.
14 Public Law 85-256 (71 Stat. 576) (1967), sec. 3, added subsec. t. Public Law 87-615 (76 Stat.
409) (1962). Sec. 5, amended the subsection. Before amendment, it read: "r. The term 'person
indemnified' mean/ the person with whom an indemnity agreement is executed and any other
person who may be liable for public liability." Public Law 94-197 (89 Stat. 1111) (1975),sec. 1,
further amended the subsection.
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sons indemnified who are employed at the site of and in connection
with the activity where the nuclear incident occurs, (ii) claims arising out of an act of war; and (iii) whenever used in subsections 170
a., c., and k., claims for loss of, or damage to, or loss of use of property which is located at the site of and used in connection with the
licensed activity which the nuclear incident occurs. 'Public liability' also includes damage to property of persons indemnified: Provided, That such property is covered under the terms of the finan-

cial protection required, except property which is located at the
site of and used in connection with the activity where the nuclear
incident occurs.' 5

"X. The term 'research and development' means (1) theoretical

analysis, exploration, or experimentation; or (2) the extension of investigative findings and theories of a scientific or technical nature
into practical application for experimental and demonstration purposes, including the experimental production and testing of models,
devices, equipment, materials, and processes.

"y. The term 'Restricted Data' means all data concerning (1)

design, manufacture, or utilization of atomic weapons; (2) the production of special nuclear material; or (3) the use of special nuclear
material in the production of energy, but shall not include data declassified or removed from the Restricted Data category pursuant
to section 142.

"z. The term 'source material' means (1) uranium, thorium, or
any other material which is determined by the Commission pursuant to the provisions of section 61 to be source material; or (2) ores
containing one or more of the foregoing materials, in such concentration as the Commission may by regulation determine from time
to time.

"aa. The term 'special nuclear material' means (1) plutonium,

uranium enriched in the isotope 233 or in the isotope 235, and any
other material which the . Commission, pursuant to the provisions
of section 51, determines to be special nuclear material, but does

not include source material; or (2) any material artificially enriched by any of the foregoing, but does not include source material.

"bb. The term 'United States when used in a geographical sense
includes all Territories and possessions of the United States, the
Canal Zone and Puerto Rico.'

"cc. The term 'utilization facility' means (1) any equipment or
device, except an atomic weapon, determined by rule of the Commission to be capable of making use of special nuclear material in
such quantity as to be of significance to the common defense and
" Public Law 85-256 (71 Stat. 576) (1957), sec. 3, added subeoc. w. Public Law 87-206 (75 Stat.
475) (1961), ow. 3, amended the subscc. Before amendment, it read:

"u. The term 'public liability' means any legal liability arming out or resulting from a nucl47
incident, except claims under State or Federal Workmen's Compensation Acts of employees sr
persona indemnified who are employed at the site of and in connection with the activity when
the nuclear incident occurs, and except for claims arising out of an act of war. Public liability'
also includes damage to property of persons indemnified: Provided, That such property is covered under the terms of the financial protection required. except property which is located at
the site of and used in connection with the activity when the nuclear incident occurs."
to Public Law 84-1006 (70 Stat. 1069) (1956), sec. 1, amended this definition. Before amendment it reed:
"u. The term 'United States', when used in a geographical sense, includes all Territories and
possessions of the United State., and the Canal Zone."
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security, or in such manner as to affect the health and safety of

the public, or peculiarly adapted for making use of atomic energy
in such quantity as to be of significance to the common defense and
security, or in such manner as to affect the health and safety of
the public; or (2) any important component part especially designed
for such equipment or device as determined by the Commission.
"Cuarrita 6. S!CCIAL NUCLZAR MATZ/UAL

"Sec. 51. Special Nuclear Material.The Commission may determine from time to time that other material is special nuclear material in addition to that specified in the definition as special nuclear
material. Before making any such determination, the Commission

must find that such material is capable of releasing substantial
quantities of atomic energy and must find that the determination
that such material is special nuclear material is in the interest of

the common defense and security, and the President must have expressly assented in writing to the determination. The Commission's
determination, together with the assent of the President, shall be
submitted to the Joint Committee and a period of thirty days shall
elapse while Congress, is in session (in computing such thirty days,
there shall be excluded the days on which either House is not in
session because of an adjournment for more than three days) before
the determination of the Commission may become effective: Provided, however, That the Joint Committee, after having received such
determination, may be resolution in writing, waive the conditions
of or all or any portion of such thirty-day period.

"Sec. 54." Foreign Distribution of Special Nuclear Material.
a. The Commission is authorized to cooperate with any nation or
group of nations by distributing special nuclear material and to distribute such special nuclear material, pursuant to the terms of an
agreement for cooperation to which such nation or group of nations

is a party and which is made in accordance with section 12S.

Unless hereafter otherwise authorized by law the Commission shall
be compensated for special nuclear material so distributed at not
less than the Commission's published charges applicable to the domestic distribution of such material, except that the Commission to
assist and encourage research on peaceful uses or for medical ther-

apy may so distribute without charge during any calendar year

only a quantity of such material which at the time of transfer does
not exceed in value $10,000 in the case of one nation or $50,000 in
the case of any group of nations. The Commission may distribute to
the International Atomic Energy Agency, or to any group of nations, only such amounts of special nuclear materials and for such
period of time as are authorized by Congress: Provided, however,
That, (i) notwithstanding this provision, the Commission is hereby
authorized, subject to the provisions of section 123, to distribute to
the Agency five thousand kilograms of contained uranium-235, five
hundred grains of uranium-233, and three kilograms o; plutonium,
I/ Sec. 54 was *minded and notated by am 2 of Public Law 93-377 (38 Stat. 472).
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together with the amounts of special nuclear material which will
match in amount the sum of all quantities of special nuclear materials made available by all other members of the Agency to June 1,
1960; and (ii) notwithstanding the foregoing provisions of this subsection, the Commission may distribute to the International Atomic
Energy Agency, or to any group of nations, such other amounts of
special nuclear materials and for such other periods of time as are
established in writing by the Commission: Provided, however, That

before they are established by the Commission pursuant to this

subdivision (ii), such proposed amounts and periods shall be submit-

ted to the Congress and referred to the Joint Committee and a
period of sixty days shall elapse while Congress is in session (in
computing such sixty days, there shall be excluded the days on

which either House is not in session because of an adjournment of
more than three days): And provided further, That any such proposed amounts and periods shall not become effective if during
such sixty-day period the Congress passes a concurrent resolution
stating in substance that it does not favor the proposed action: And
provided further, That prior to the elapse of the first thirty days of

any such sixty-day period the Joint Committee shall submit a

report to the Congress of its views and recommendations respecting
the proposed amounts and periods and an accompanying pro

concurrent resolution stating in substance that the Congress

savors, or does not favor, as the case may be, the proposed amounts
or periods. The Commission may agree to repurchase any special
nuclear material distributed under a sale arrangement pursuant to
this subsection which is not consumed in the course of the activities conducted in accordance with the agreement for cooperation,
or any uranium remaining after irradiation of such special nuclear
material, at a repurchase price not to exceed the Commission's sale
price for comparable special nuclear material or uranium in effect

at the time of delivery of such material to the Commission. The
Commission may also agree to purchase, consistent with and

within the period of the agreement for cooperation, special nuclear
material produced in a nuclear reactor located outside the United

States through the use of special nuclear material which was

leased or sold pursuant to this subsection. Under any such
ment the Commission shall purchase only such material as isateleie;ered to the Commission dunng any period when there is in effect a
guaranteed purchase price for the same material produced in a
nuclear reactor by a person licensed under section 104, established
by the Commission pursuant to section 56, and the price to be paid
shall be the price so established by the Commission and in effect for
the same material delivered to the Commission.
"b. Notwithstanding the provisions of sections 123, 124, and 125,
the Commission is authorized to distribute to any person outside
the United States (1) plutonium containing 80 per centum or more
by weight of plutonium-238, and (2) other special nuclear material
when it has, in accordance with subsection 57 d., exempted certain
classes or quantities of such other special nuclear material or kinds
of uses or users thereof from the requirements for a license set
forth in this chapter. Unless hereafter otherwise authorized by law,
the Commission shall be compensated for special nuclear material
so distributed at not less than the Commission's published charges
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applicable to the domestic distribution of such material. The Com-

mission shall not distribute any plutonium containing 80 per

centum or more by weight of plutonium-238 to any person under
this subsection if, in its opinion, such distribution would be inimical to the common defense and security. The Commission may require such reports regarding the use of material distributed pursuant to the provisions of this subsection as it deems necessary.
"c. The Commission is authorized to license or otherwise permit
others to distribute special nuclear material to any person outside
the United States under the same conditions, except as to charges,
as would be applicable if the material were distributed by the Commission.

"d." The authority to distribute special nuclear material under
this section other than under an export license granted by the Nuclear Regulatory Commission shall extend only to the following
small quantities of special nuclear material (in no event more than
five hundred grams per year of the uranium isotope 233, the uranium isotope 235, or plutonium contained in special nuclear material
to any recipient):
"(1) which are contained in laboratory samples, medical devices, or monitoring or other instruments; or
"(2) the distribution of which is needed to deal with an emergency situation in which time is of the essence.
"e." The authority in this section to commit United States funds
for any activities pursuant to any subsequent arrangement under
section 131 a. (2XE) shall be subject to the requirements of section
131.

"sec. 55.20 Acquisition.The Commission is authorized, to the
extent it deems necessary to effectuate the provisions of this Act,
to purchase without regard to the limitations in section 54 or any
guaranteed purchase prices established pursuant to section 56, and
to take, requisition, condemn, or otherwise acquire any special nuclear material or any interest therein. Any contract of purchase
made under this section may be made without regard to the provi-

sions of section 3709 of the Revised Statutes, as amended, upon cer-

tification by the Commission that such action is necessary in the
interest of the common defense and security, or upon a showing by
the Commission that advertising is not reasonably practicable. Partial and advance payments may be made under contracts for such
purposes. Just compensation shall be made for any right, property,
or interest in property taken, requisitioned, or condemned under
this section: Provided, That the authority in this section to commit
United States funds for any activities pursuant to any subsequent
18 &abase. d. was added by sec- 301(a) of the Nuclear NonProliferation Act of 1978 (92 Stat.
175).

.4 Subsea. e. was added by sec. 303(b)(1) of the Nuclear NonProliferation Act of 1978 (92 Stat.
131a.

2 Public Law 88-489 (78 Stat. 602) (1%4), sec. 10, amended me. 56 by substituting now sec.
65. Before amendment sec. 55 read as follows:
"Sac. 65. Acquismori.-1'he Commission is authorised to purchase or otherwise acquire any
special nuclear material or any interest therein outside the United States without regard to the
provisions of section 3709 of the Revised Statutes, as amended, upon certification by the Commission that such action is necessary In the interest of the common defense and security, or
u
a showing by the Commission that advertising is not reasonably practicable. Partial and
advance psymenta may be made sunder contracts for such purposes."
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arrangements under section 131 a. (2XE) shall be subject to the requirements of section 131.21

"Sec. 56. Guaranteed Purchase Prices.The Commission shall
establish guaranteed purchase prices for plutonium produced in a
nuclear reactor by a person licensed under section 104 and delivered to the Commission before January 1, 1971. The Commission
shall also establish for such periods of time as it may deem necessary but not to exceed ten years as to any such period, guaranteed
purchase prices for uranium enriched in the isotope 233 produced
in a nuclear reactor by a person licensed under section 103 or section 104 and delivered to the Commission within the period of the
guarantee.22 Guaranteed purchase prices established under the authority of this section shall not exceed the Commission's determination of the estimated value of plutonium or uranium enriched in
the isotope 233 as fuel in nuclear reactors, and such prices shall be
established on a nondiscriminatory basis: Provided, That the Commission is authorized to establish such guaranteed purchase prices
only for such plutonium or uranium enriched in the isotope 233 as
the Commission shall determine is produced through the use of
special nuclear material which was leased or sold by the Commission pursuant to section 53.23
"Sec. 57.24 Prohibition.

"a. Unless authorized by a general or specific license issued by
the Commission, which the Commission is authorized to issue pursuant to section 53, no person may transfer or receive in interstate
commerce, transfer, deliver, acquire, own, possess, receive possession of or title to, or import into or export from the United States
any Special nuclear material.
"The proviso clause was added by sec. 303(bX2) of the Nuclear NonProliferation Act of 1978
(92 Stat. 131).

" Public Law 91-500 (84 Stat. 1472) (1970), sec. 2, added "section 103 or" to this sentence.
" Public Law 88-489 (78 Stat. 602) (1964), sec. 11 amended sic. 56 by substituting a new sec.
56. Before amendment arc. 56 read as follows:
"Sac. 56. FAIR Patcs.In determining the fair price to be paid by the Commission pursuant to

section 52 for the production of any special nuclear material, the Commission than take into
consideration the value of the special nuclear material for its intended use by the United States
and may give such weight to the actual met of producing that material as the Commission finds
to be equitable. The fair price, as may be determined by the Commission, shall apply to all licensed producers of the same material: Provided however, That the Commission may establish
guaranteed fair prices for all special nuclear material delivered to the Commission for such
period of time as it may deem necessary not to exceed seven years."
"Public Law 88-489 (78 Stat. 602) (1964), sec. 12 amended sec. 57 substituting a new sec. 57.
"Sec. 57. PROHIRMON.
&fore amendment sec. 5't mad as follows:

"a. It shell be unlawful for Lly person to
"(1) poses or tnuisfer any special nuclear material which is the property of the United

States except as authorized by tEt Commission pursuant to Jubsec. 53 a.;
"(2) transfer or receive any spet!el nuclear material in interstate commerce except as authorized by the Commission pursuant to subsection 25 a., or export from or import into the United
States any spacial nuclear material; and
"(3) directly or indirectly engage in the production of any special nuclear material outside of
the United States except (A) under an agreement for cooperation made pursuant to section 123,
or (B) upon authorization by the Commission after a determination that such activity will not be
inimical to the interval of the United States.
"b. The Commission shall not distribute any special nuclear material

"(1) to any person for a use which is not under the jurisdiction of the United States except

pursuant to the provisions of section 54; or

"(2) to sny person within the United States, if the Commission finds that the distribution of

such special nuclear material to such person would be inimical to the common defense and security."
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"b.25 It shall be unlawful for any person to directly or indirectly
engage in the production of any special nuclear material outside of
the United States except (1) as specifically authorized under an
agreement for cooperation made pursuant to section 123, including
a specific authorization in a subsequent arrangement under section

131 of this Act, or (2) upon authorization by the Secretary of
Energy after a determination that such activity will not be inimical to the interest of the United States: Provickd, That any such
determination by tb- Secretary of Energy shall be made only with
the concurrence of the Department of State and after consultation
with the Arms Control and Disarmament Agency, the Nuclear Regulatory Commission, the Department of Commerce, and the Department of Defense. The Secretary of Energy shall, within ninety
days after the enactment of the Nuclear Non-Proliferatim Act of

1978, establish orderly and expeditious procedures, including provision for necessary administrative actions and inter-agency memoranda of understanding, which as mutually agreeable to the Secretaries of State, Defense, and Commerce, the Director of the Arms
Control and Disarmament Agency, and the Nuclear Regulatory
Commission for the consideration of requests for authorization
under this subsection.26 Such procedures shall include, at a minimum explicit direction on the handling of such requests, express
deadlines for the solicitation and collection of the views of the consulted agencies (with identified officials responsible for meeting
such deadlines), an interagency coordinating authority to monitor
the processing of such requests, predetermined procedures for the
expeditious handling of antra-agency and inter-agency disagreements and appeals to higher authorities, frequent meetings of
inter-agency administrative coordinators to review the status of all
pending requests, and similar administrative mechanisms. To the
extent practicable, an applicant should be advised of all the information required of the applicant for the entire process for every
agency's needs at the beginning of the process. Potentially coatroversial requests should be identified as quickly as possible so that
any required policy decisions or diplomatic consultations can be initiated in a timely manner. An immediate effort should be undertaken to establish quickly any necessary standards and criteria, including the nature of any required assurances or evidentiary showings, for the decision required under this subsection. The processing of any request proposed and filed as of the date of enactment of
the Nuclear Non-Proliferation Act of 1978 shall not be delayed
pending the development and establishment of procedures to implement the requirements of this subsection. Any trade secrets or proprietary information submitted by any person seeking an authorization under this subsection shall be afforded the maximum degree
of protection allowable by law: Provided further, That the export of
component parts as defined in subsection 11 v. (2) or 11. cc. (2) shall
" Submc. b. was amended and restated by sec. 302 of the Nuclear Non-Proliferation Act of
1978 (92 Stat. 126). It formerly read as follows:

"b It shall be 'tr.:awful for any person to directly or indirectly engage in the production of
any special nuclear material outside of the United States except (1) under an agreement for cooperation made pursuant to sec. 123, or (2) upon authorization by the Commission after a determination that such activity will not be mimics! to Our interest of the United States."
"These procedures were issued on June 1, 1978. For text. see vol. LI, page 645.
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be governed by sections LA and 126 of this Act: Provided further,

That notwithstanding subsection 402(d) of the Department of
Energy Organization Act (Public Law 95-91), the Secretary of
Energy and not the Federal Energy Regulatory Commission, shall
have sole jurisdiction within the Department of Energy over any
matter arising from any function of the Secretary of Energy in this
section, section 54 d., section 64, or section 111 b.

"c. The Commission shall not
"(1) distribute any special nuclear material to any person for
a use which is not under the jurisdiction of the United States
except pursuant to the provisions 'of section 54; or
"(2) distribute any special nuclear material or issue a license

pursuant to section 53 to any person within the United States
if the Commission finds that the distribution of such special
nuclear material or the issuance of such license would be inimical to the common defense and security or would constitute an
unreasonable risk to the health and safety of the public.

"d.27 The Commission is authorized to establish classes of special
nuclear material and to exempt certain classes or quantities of spe-

cial nuclear material or kinds of uses or users from the requirements for a license set forth in this section when it makes a finding that the exemption of such classes or quantities of special nuclear material or such kinds of uses or users would not be inimical
to the common defense and security and would not constitute an
unreasonable risk to the health and safety of the public.
"e.2' Special nuclear material, as defined in section 11, produced
in facilities licensed under section 103 or 104 may not be transferred, reprocessed, used, or otherwise made available by any instz umentality of the United States or any other person for nuclear
explosive purposes."

"See. 58.29 Review.Before the Commission establishes any
guaranteed purchase price or guaranteed purchase price period in
accordance wth the provisions of section 56, or establishes any criteria for the waiver of any charge for the use of special nuclear
material licensed imd distributed under section 53, the proposed
guaranteed purchase price, guaranteed purchase price period, or
criteria for the waiver of such charge shall be submitted to the
Joint committee and a period of forty-five days shall elapse while
Congress is in session (in computing such forty-five days there shall

be excluded the days in which either House is not m session because of adjournment for more than three days): Provided, however,
That the Joint Committee, after having received the proposed guar-

27 Subs's. d. was added by sec. 3 of Public Law 93417 (88 Stat. 472 at 475).
2 Sec. 14 of Public Law 97-415 (96 Stat. 2075) added =bow. (e).
so Public Law 88489 (78 Stat. 602) ( 1964). sec. 13, amended sec. 5$ by substituting a new sec.
58. !Wore amendment sec. 58 reed as follows:

"Sac. 58. Rsvrew.Before the Commission establishes any fair price or guaranteed fair price
period in accordance with the provisions of section 56, or establisher any criteria for the waiver
of any charge for the use of special nuclear material licensed or distributed under section 53 the
shall
=fair price. guaranteed fair price period, or criteria for the waiver of such
nod to the Joint Committee, and a period of forty-five days shall elapse while Coos iss
is in session (in computing such forty-five days there shall be excluded the days in which either
House is not in moon became of adjournment for more than three daysk Provided, however,
That the Joint Committee, after having received the imposed fair Price, guarantoed fair Prim
conditions of or all
period, or criteria for the waiver of such charge, may by resolution waive
or any portion of such forty-five day period."
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anteed purchase price, guaranteed purchase price period, or criteria for the waiver of such charge, may by resolution in writing
waive the conditions of, or all or any portion of, such forty-five day
period.

"CHAPTER 7. SOURCE MATERIAL

"Sec. 61. Source Material.The Commission may determine
from time to time that other material is source material in addition to those specified in the definition of source material. Before
making such determination, the Commission must find that such
material is essential to the production of special nuclear material
and must find that the determination that such material is source
material is in the interest of the common defense and security, and

the President must have expressly assented in writing to the determination. The Commission's determination, together with the
assent of the President, shall be submitted to the Joint Committee
and a period of thirty days shall elapse while Congress is in session
(in computing such thirty days, there shall be excluded the days on
which either House is not in session because of an adjournment of
more than three days) before the determination of the Commission
may become effective: Provided, however, That the Joint Committee, after having received such determination, may by resolution in
writing waive the conditions of or all or any portion of such thirtyday period.

"Sec. 62. License for Transfers Required.Unless authorized by
a general or specific license issued by the Commission, which the
Commission is hereby authorized to issue, no person may transfer
or receive in interstate commerce, transfer, deliver, receive possession of or title to, or import into or export from the United States
any source material after removal from its place of deposit in
nature, except that licenses shall not be required for quantities of
source material which, in the opinion of the Commission, are unimportant.
a

a

*

"Sec. 64. Foreign Distribution of Source Material.The Commission is authorizes' to cooperate with any nation by distribution
source material and to distribute source material pursuant to the
terms of an agreement for cooperation to which such nation is a
party and which is made in accordance with section 123. The Commission is also authorized to distribute source material outside of
the United States upon a determination by the Commission that
such activity will not be inimical to the interests of the United
States. The authority to distribute source material under this section other than under an export license granted by the Nuclear
Regulatory Commission shall in no case extend to quantities of
source material in excess of three metric tons per year per recipient.3°
a

a

a

a

so This sentence was added by sec. 301(b) of the Nuclear NonProliferation Act of 1978 (92

Stat. 125).
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"Sec. 69. Prohibition.The Commission shall not license any
person to transfer or deliver, receive possession of or title to, or
import into or export from the United States any source material
if, in the opinion of the Commission, the issuance of a licease to

such person for such purpose would be inimical to the common defense and security or the health and safety of the public.
"CHAPTER 8. BYPRODUCT MATERIAL

"Sec. 81. Domestic Distribution.No person may transfer or receive in interstate commerce, manufacture, produce, transfer, acquire, own, possess, import, or export any byproduct material,
except to the extent authorized by this section, section 82 or section
84.3t The Commission is authorized to issue general or specific licenses to applicants seeking to use byproduct material for research
or development purposes, for medical therapy, industrial uses, agricultural uses, or such other useful applications as may be developed. The Commission may distribute, sell, loan, or lease such byproduct material as it owns to licensees 32 with or without charge:
Provided, however, That, for byproduct material to be distributed
by the Commission for a charge, the Commission shall establish
prices on such equitable basis as, in the opinion of the Commission,
(a) will provide reasonable compensation to the Government for
such material, (b) will not discourage the use of such material or
the development of sources of supply of such material independent
of the Commission, and (c) will encourage research and aevelopment. In distributing such material, the Commission shall give
preference to applicants proposing to use such material either in
the conduct of research and development or in medical therapy. Licensees of the Commission may distribute byproduct material only
to applicants therefor who are licensed by the Commission to receive such byproduct material. The Commission shall not permit
the distribution of any byproduct material to any licensee, and
shall recall or order the recall of any distributed material from any
licensee, who is not equipped to observe or who fails to observe
such safety standards to protect health as may be established by
the Commission or who uses such material in violation of law or
regulation of the Commission or in a manner other than as disclosed in the application therefor or approved by the Commission.
The Commission is authorized to establish classes of byproduct material and to exempt certain classes or quantities of material or
kinds of uses or users from the requirments for a license set forth
in this section when it makes a finding that the exemption of such
classes or quantities of such material or such kinds of uses or users
will not constitut.4 an unreasonable risk to the common defense
and security and to the health and safety of the public.
"Sec. 82. Foreign Distribution of Byproduct Material.
"a. The Commission is authorized to cooperate with any nation
by distributing byproduct material, and to distribute byproduct material, pursuant to the terms of an agreement for cooperation to
31 The refemnce to sec. 84 was added by sec. 205(b) of Public Law 95-604 (92 Stat. 3039).

32 Sec. 4 of Public Law 93-377 (88 Stat. 472 at 475) deleted the word "licensees" and subst:tuted "qualified applicants".
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which such nation is party an which is made in accordance with
section 123.

"b. The Commission is also authorized to distribute byproduct
material to any person outside the United States upon application
therefor by such person and demand such charge for such materi-

als as would be charged for the material if it were distributed

within the United States: Provided, however, That the Commission
shall not distribute any such material to any person under this sec-

tion if, in its opinion, such distribution would be inimical to the

common defense and security: And provided further, That the Commission may require such reports regarding the use of material distributed pursuant to the provisions of this section as it deems necessary.
"c. The Commission is authorized to license others to distribute
byproduct material to any person outside the United States under
the same conditions, except as to charges, as would be applicable if
the material were distributed by the Commission.
"Sec. 83.33 Ownership and Custody of Certain Byproduct Material and Disposal Sites.
"a. Any license issued or renewed after the effective date of this
section under section 62 or section 81 for any activity which results
in the production of any byproduct material, as defined in section
11 e. (2), shall contain such terms and conditions as the Commission determines to be necessary to assure that, prior to termination

of such license

"(1) the licensee will comply with decontamination, decommissioning, and reclamation standards prescribed by the Commission for sites (A) at which ores were processed primarily for
their source material content and (B) at which such byproduct
material is deposited, and
"(2) ownership of any byproduct material, as defined in section 11 e. (2), which resulted from such licensed activity shall
be transferred to (A) the United States or (B) in the State in
which such activity occurred if such State exercises the option
under subsection b. (1) to acquire land used for the disposal of
byproduct material.
Any license which is in effect on the effective date of this section

and which is subsequently terminated without renewal shall

comply with paragraphs (1) and (2) upon termination.
"b. (1XA) The Commission shall require by rule, regulation, or

order that p:ior to the termination of any license which is issued
after the elective date of this section, title to the land, including
any interests therein (other than land owned by the United States
or by a State) which is used for the disposal of any byproduct material, as defined by section 11 e. (2), pursuant to such license shall

be transferred to

` (i) the United States, or

"(ii) the State in which such land is located, at the option of
such State,
" Soc. 83 was added by sec. 202(a) of Public Law 95-604 (92 Stat. 3033). However, sec. 202(b) of
that act stated that sec. 83 would not be effective until Nov 8, 1981. The last sentence of subsec.
a, was amended and restated by sec. 20(c) of Public Law 96-106.
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unless the Commission determines prior to such termination that
transfer of title to such land and such byproduct material is not
necessary or desirable to protect the public health, safety, or welfare or to minimize or eliminate danger to life or property. Such
determination shall be made in accordance with section 181 of this
Act. Notwithstanding any other provision of law or any such determination, such property and materials shall be maintained pursuant to a license issued by the Commission pursuant to section 81 of
this Act in such manner as will protect the public health, safety,
and the environment.
"(B) If the Commission determines by order that use of the surface or subsurface estates, or both, of the land transferred to the
United States or to a State under subparagraph (A) would not endanger the public health, safety, welfare, or environment, the Commission, pursuant to such regulations as it may prescribe, shall
permit the use of the surface or subsurface estates, or both, of such
land in a manner consistent with the provisions of this section. If
the Commission permits such use of such land, it shall provide the
person who transferred such land with the right of first refusal
with respect to such use of such land.
"(2) If transfer to the United States of title to such byproduct material and such land is required under this section, the Secretary of
Energy or any Federal agency designated by the President shall,

following the Commission's determination of compliance under subsection c., assume title and custody of such byproduct material and
land transferred as provided in this subsection. Such Secretary or

Federal agency shall maintain such material and land in such
manner as will protect the public health and safety and the environment. Such custody may be transferred to another officer or instrumentality of the United States only upon approval of the President.
"(3) If transfer to a State of title to such byproduct material is
required in accordanm with this subsection, such State shall, following the Commission's determination of compliance under subsection d., assume title and custody of such byproduct material and
land transferred as provided in this subsection. Such State shall

maintain such material and land in such manner as will protect

the public health, safety, and the environment.
"(4) In the case of any such license under section 62, which was
in effect on the effective date of this section, the Commission may

require, before the termination of such license, such transfer of

land and interest therein (described in paragraph (1) of this subsection) to the United States or a State in which such land is located,

at the option of such State, as may be necessary to protect the

public health, welfare, and the environment from any effects associated with such byproduct material. In exercising the authority of
this paragraph, the Commission shall take into consideration the
status of the ownership of such land and interests therein and the
ability of the licensee to transfer title and custody thereof to the
United States or a State.
"(5) The Commission may, pursuant to a license, or by rule or

order require the Secretary or other Federal agency or State
having custody of such property and materials to undertake such
monitoring, maintenance, and emergency measures as are neces-
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say to protect the public health and safety and such other actions
as the Commission deems necessary to comply with the standards
promulgated pursuant to section 84 of this Act. The Secretary or
such other Federal agency is authorized to carry out maintenance,

monitoring, and emergency measures, but shall take no other

action pursuant to such license, rule or order, with respect to such
property and materials unless expressly authorized by Congress
after the date of enactment of this Act.
"(6) The transfer of title to land or byproduct materials, as defined in section 11 e. (2), to a State or the United States pursuant
to this subsection shall not relieve any licensee of liability for any
fraudulent or negligent acts done prior to such transfer.

"(7) Material and land transferred to the United States or a

State in accordance with this subsection shall be transferred without cost to the United States or a State (other than administrative
and legal costs incurred in carrying out such transfer). Subject to
the provisions of paragraph (1XB) of this subsection, the United
States or a State shall not transfer title to material or property acquired under this subsection to any person, unless such transfer is
in the same manner as provided under section 104(h) of the Uranium Mill Tailings Radiation Control Act of 1978.
"(8) The provisions of this subsection respecting transfer of title

and custody to land shall not apply in the case of lands held in
trust by the United States for any Indian' tribe or lands owned by
such Indian tribe subject to a restriction against alienation imposed by the United States. In the case of such lands which are
used for the disposal of byproduct material, as defined in section 11

e. (2), the licensee shall be required to enter into such arrangements with the Commission as may be appropriate to assure the
long-term maintenance and monitoring of such lands by the United
States.
"c. Upon termination of any license to which the section applies,

the Commission shall determine whether or not the licensee has
complied with all applicable standards and requirements under
such license.

"Sec. 84," Authorities of Commission Respecting Certain By-

product Material.

"a. The Commission shall insure that the management of any byproduct material, as defined in section 11 e. (2), is carried out in

such manner as

"(1) the Commission deems appropriate to protect the public
health and safety and the environment from radiological and
nonradiological hazards associated with the processing and
with the possession and transfer of such material, taking into
account the risk to the public health, safety, and the environment, with due consideration of the economic costs and such
other factors as the Commission determines to be appropri-

ate,"

34 Sec. 84 was added by sec 206(a) of Public Law 96404 (92 Stat. 3039).

"The words to this point twinning with "taking into account the risk to the public health
" were added by me. 22(e) of Public Law 97-415 (96 Stat. 2060).
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"(2) conforms with applicable general standards promulgated
by the Administrator of the Environmental Protection Agency
under section 275, and

"(3) conforms to general requirements established by the

Commission, with the concurrence of the Administrator, which
are, to the maximum extent practicable, at least comparable to
requirements applicable to the possession, transfer, and disposal of similar hazardous material regulated by the Administration under Solid Waste Disposal Act, as amended.
"b. In carrying out its authority under this section, the Commis-

sion is authorized to

"(1) by rule, regulation, or order require persons, officers, or
instrumentalities exempted from licensing under section 81 of
this Act to conduct monitoring, perform remedial work, and to
comply with such other measures as it may deem necessary or

desirable to protect health or to minimize danger to life or
property, and in connection with the disposal or storage of
such byproduct material; and
"(2) make such studies and inspections and to conduct such
monitoring as may be necessary.

Any violation by any person other than the United States or any
officer or employee of the United States or a State of any rule, regulation, or order or licensing provision, of the Commission established under this section or section 83 shall be subject to a civil
penalty in the same manner and in the same amount as violations
subject to a civil penalty under section 234. Nothing in this section
affects any authority of the Commission under any other provision
of this Act.

"C.36 In the case of sites at which ores are processed primarily
for their source material content or which are used for the disposal
of byproduct material as defined in section lle. (2), a licensee may
propose alternatives to specific requirements adopted and enforced
by the Commission under this Act. Such alternative proposals may
take into account local or regional conditions, including geology, topography, hydrology and meteorology. The Commission may treat

such alternatives as satisfying Commission requirements if the

Commission determines that such alternatives will achieve a level
of stabilization and containment of the sites concerned, and a level
of protection for public health, safety, and the environment from
radiological and nonradiological hazards associated with such sites,
which is equivalent to, to the extent practicable, or more stringent
than the level which would be achieved by standards and requirements adopted and enforced by the Commission for the same purpose and any final standards promulgated by the Administrator of
the Environmental Protection Agency in accordance with section
275.,,

"CHAPTER 9. MILITARY APPLICATION OF ATOMIC ENERGY

"Sec. 91. Authority.

"a. The Commission is authorized.to-

3. SOC. 20 of Public Law 97- 115196 Stat. 2079) added subsec. c.
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"(1) conduct experiments and do research and development
work in the military application of atomic energy; and
\ "(2) engage in the production of atomic weapons, or atomic

weapon parts, except that such activities shall be carried on
only to the extent that the express consent and direction of the
President of the United States has been obtained, which con-

sent and direction shall be obtained at least once each year.
"b. The President from time to time may direct the Commission
(1) to deliver such quantities of special nuclear material or atomic
weapons to the Department of Defense for such use as he deems
necessary in the interest of national defense, or (2) to authorize the
Department of Defense to manufacture, produce, or acquire any
atomic weapon or utilization facility for military purposes: Provided, however, That such authorization shall not extend to the production of special nuclear material other than that incidental to
the operation of such utilization facilities.
"c.31 The President may authorize the Commission or the De.
partment of Defense, with the assistance of the other, to cooperate
with another nation and, notwithstanding the provisions of section
57, 62, or 81, to transfer by sale, lease, or loan to that nation, in
accordance with terms and conditions of a program approved by
the President.
"(1) nonnuclear parts of atomic weapons provided that such
nation has made substantial progress in the development of
atomic weapons, and other nonnuclear parts of atomic weap-

ons systems involving Restricted Data provided that such
transfer will not contribute significantly tp that nation's
atomic weapon design, development, or fabrication capability;
for the purpose of improving that nation's state of training and
operational readiness;
"(2) utilization facilities for military applications; and

"(3) source, byproduct, or special nuclear material for research on, development of, production of, or use in utilization
facilities for military applications; and
"(4) source, byproduct, or special nuclear material for research on, development of, or use in atomic weapons: Provided,
however, That the transfer of such material to that nation is
necessary to improve its atomic weapon design, development,

or fabrication capability: And provided further, That such
nation has made substantial progress in the development of
atomic weapons,

whenever the President determines that the proposed cooperation
and each proposed transfer arrangement for the nonnuclear parts
of atomic weapons and atomic weapons systems, utilization facilities or source, byproduct, or special nuclear material will promote
and will not constitute an unreasonable risk to the common defense and security, while such other nation is participating with

the United States pursuant to an international arrangement by
substantial and material contributions to the mutual defense and
security: Provided, however, That the cooperation is undertaken
pursuant to an agreement entered into in accordance with section
" Public Law 85-479 (72 Stat. 276) (1958), sec. 1, added subset, c.
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123: And provided further, That if an agreement for cooperation arranged pursuant to this subsection provides for transfer of utilization facilities for military applications the Commission, or the De-

partment of Defense with respect to cooperation it has been authorized to undertake, may authorize any person to transfer such
utilization facilities for military applications in accordance with
the terms and conditions of this subsection and of the agreement
for cooperation.

"Sec. 92." Prohibition.It shall be unlawful, except as provided
in section 91, for any person to transfer or receive in interstate or
foreign commerce, manufacture, produce, tranfer, acquire, possess,
import, or export any atomic weapon. Nothing in this section shall
be deemed to modify the provisions of subsection 31 a. or section
101.
"CHAPITS 10. ATOMIC ENERGY LICENSES

"Sec. 101. License Required.It shall be unlawful, except as pro-

vided in section 91, for any person within the United States to

transfer or receive in interstate comm are, manufacture, produce,
transfer, acquire, possess, use," import, or export any utilization
or production facility except under and in accordance with a li-

cense issued by the Commission pursuant to section 103 or 104.
"Sec. 102.4° Utilization and Production Facilities for Industrial
or Commercial Purposes.
"a. Except as provided in subsections b. and c., or otherwise specifically authorized by law, any license hereafter issued for a utilization or production facility for industrial or commercial purposes
shall be issued pursuant to section 103.
"b. Any license hereafter issued for a utilization or prook:^tion facility for industrial or commercial purposes, the construction or operation of which was licensed pursuant to subsection 104 b. prior to
enactment into law of this subsection, shall be issued under subsection 104 b.
"c. Any license for a utilization or production facility for industrial or commercial purposes constructed or operated under an arrangement with the Commission entered into under the Cooperative Power Reactor Demonstration Program shall, except as otherwise specifically required by applicable law, be issued under subsection 104 b.
"Sec. 103. Commercial Licenses.
"a. The Commission is authorized to issue licenses to persons applying therefor to transfer or receive in interstate commerce, man" Public Lew 85-479 (72 Stat. 276), sec. 2, amended sec. 92 by substituting a new sec. 92.

Before amendment sec. 92 read as followc

"Sec. 92. Pransmow.It shall be unlawful for any person to tnurder or receive in interstate
commerce, manufactme, produce: transfer, acquire, poser import, or export any atomic

weapon, except r may be authorised by the Commission pursuant to the provisions of section
91. Nothing in this section shall be donned to modify the provisions of subtraction 31 a. or section 101."
" Public Lew 84-1006 (70 Stat. 1060) (1966), rec. 11, added the word "use".
4* Public Lew 91-560 (84 Stat. 1472) (1970), sec. 3, ammended or 102. Prior to amendment it
reed as follows:

"Sac. 102. FINDING or Pucncm. VALULWhenever the Commission has made a finding in
writing that say type of utilisation or production facility has been sufficiently rafted to be of
practical value for industrial or commercial purpose., the Commiron may threaftr issue II.
anew for such type of facility pulsar to section 103."
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ufacture, produce, transfer, acquire, possess, ose,41 import, or
export under the terms of an agreement for cooperation arranged

pursuant to section 123, utilization or production facilities for industrial or commercial purposes." Such licenses shall be issued in
accordance with the provisions of chapter 16 and subject to such
conditions as the Commission may by rule or regulation establish
to effectuate the purposes and provisions of this Act.
"b. The Commission shall issue such licenses on a nonexclusive
basis to persons applying therefor (1) whose proposed activities will
serve a useful purpose proportionate to the quantities of special nu-

clear material or 'source material to be utilized; (2) who are

equipped to observe and who agree to observe such safety standards to protect health and to minimize danger to life or property as
the Commission may by rule establish; and (3) who agree to make
available to the Commission such technical information and data
concerning activities under such license as the Commission may determine necessary to promote the common defense and security
and to protect the health and safety of the public. All such information may be used by the Commission only for the purposes of
the common defense and security and to protect the health and
safety of the public.
"c. Each such license shall be issued for a specified period, as determined by the Commission, depending on the type of activity to

be licensed, but not exceeding forty years, and may be renewed
upon the expiration of such period.
"d. No license under this section may be given to any person for

activities which are not under or within the jurisdiction of the

United States, except for the export of production or utilization facilities under terms of an agreement for cooperation arranged pursuant to section 123, or except under the provisions of section 109.
No license may be issued to an alien or any 4 corporation or other

entity if the Commission knows or has reason to believe it is

owned, controlled, or dominated by an alien, a foreign corporation,
or a foreign government. In any event, no license may be issued to
any person within the United States if, in the opinion of the Commission, the issuance of a license to such person would be inimical
to the common defense and security or to the health and safety of
the public.
"f.44 Each license issued for a utilization facility under this sec-

tion or section 104 b. shall require as a condition thereof that in
case of any accident which could result in an unplanned release of
quantities of fission products in excess of allowable limits for
normal operation established by the Commission, the licensee shall
immediately so notify the Commission. Violation of the condition
prescribed by this subsection may, in the Commission's discretion,

41 Public Law 84-1006 (70 Stat. 1969), sec. 12, added the word "use.".
" Public Law 91-650 (84 Stat. 1472) (1970), sec. 4, amended the (het sentence of sec. 103 a.
Before amendment it read as follows:
"Subsequent to a finding by the Commission u required in section 102, the Commission may
issue licenses to transfer or receive in interstate commerce, manufacture, product, transfer, as
paeans, use, import, or export under the terms of an agreement for cooperation arranged
pursuant to section 123, such type of utilization or production facility."
" Public Law 84-1006 (70 Stat. 1069) (1956), sec. 13, added th' words "an alien or any" between the words "to" and "any" in the second sentence of subset. 103 d.
"Subset. f. was added by roc. 201(a) of Public Law 96-295 (94 Stat. 786).
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constitute grounds for license revocation. In accordance with section 187 of this Act, the Commission shall promptly amend each license for a utilization facility issued under this section or section
104 b. which is in effect on the date of enactment of this subsection
to include the provision required under this subsection.
"Sec. 104. Medical Therapy and Research and Development.- "a. The Commission is authorized to issue licenses to persons applying therefor for utilization facilities for use in medical therapy.
In issuing such licenses the Commission is directed to permit the

widest amount of effective medical therapy possible with the

amount of special nuclear material available for such purposes and
to impose the minimum amount of regulation consistent with its
obligations under this Act to promote the common defense and security and to protect the health and safety of the public.
"b.4' As provided for in subsection 102 b. or 102 c., or where specifically authorized by law, the Commission is authorized to issue
licensee under this subsection to persons applying therefor for utilization and production facilities for industrial and commercial purposes. In issuing licenses under this subsection, the Commission
shall impose the minimum amount of such regulations and terms
of license as will permit the Commission to fulfill its obligations
under this Act.
"c. The Commission is authorized to issue licenses to persons applying therefor for utilization and production facilities useful in the
conduct of research and development activities of the types specified in section, 31 and which are not facilities of the type specified
in subsection 104 b. The Commission is directed to impose only
such minimum amount of regulation of the licensee as the Commis-

sion finds will permit the Commission to fulfill its obligations
under this Act to promote the common defense and security and to
protect the health and safety of the public and will permit the conduct of widespread and diverse research and development.
"d. No license under this section may be given to any person for

activities which are not under or within the jurisdiction of the

United States, except for the export of production or utilization facilities under terms of an agreement for cooperation arranged pursuant to section 123 or except under the provisions of section 109.
No license may be issued to any corporation or other entity if the
Commission knows or has reason to believe it is owned, controlled,
or dominated by an alien, a foreign corporation, or a foreign gov-

ernment. In any event, no license may be issued to any person
within the United States if, in the opinion of the Commission, the
issuance of a license to such person would be inimical to the

4" Public Law 91-860 (84 Stat. 1472) (1970), sec. 5, amended subsection 104 b. Before amendment it read as follows:
"b. The Commission is authorised to issue Hamm to persons applying therefor for utilization
and production facilities involved in the conduct of research and development activities leading

to the demonstration of the practical value of such facilities for industrial or commercial purpoem. In issuing 'imam under this subsection, the Commission shall impose the minimum
amount of such regulations and terms of license as will permit the Commission to fulfill its oblimelons under this Act to promote the common Menge and security and to protect the health
and safety of the public and will be compatible with the regulations and terms of license which
would apply in the event that a commercial license were later to be issued pursuant to motion
103 for that type of facility. In issuing such liCIMIPIPS, priority shall be given to those activities

which will, in the opinion of the Commission, load to major adventes in the application of
atomic energy for industrial or commercial purposes.'
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common defense and security or to the health and safety of the
public.

"Sec. 109." Component and Other Parts of Facilities.
"a. With respect to those utilization and production facilities
which are so determined by the Commission pursuant to subsection
11 v. (2) or 11 cc. (2) the Commission may issue general licenses for
domestic activities required to be licensed under section 101, if the
Commission determines in writing that such general licensing will
not constitute an unreasonable rusk to the conimon defense and security.
"b. After consulting with the Secretaries of State, Energy, and
Commerce and the Director, the Commission is authorized and directed to determine which component parts as defined in subsection 11 v. (2) or 11 cc. (2) and which other items or substances are
especially relevant from the standpoint of export control because of
their significance for nuclear explosive purposes. Except as provid-

ed in section 126 b. (2), no such component, substance, or item

which is so determined by the Commission shall be exported unless
the Commission issues a general or specific license for its export

after finding, based on a reasonable judgment of the assurances
provided and other information available to the Federal Government, including the Commission, that the following criteria or
their equivalent are met: (1) IAEA safeguards as required by Arti-

cle III (2) of the Treaty will be applied with respect to such component, substance, or item; (2) no such component, substance, or item
will be used for any nuclear explosive device or for research on or
development of any nuclear explosive device; and (3) no such component, substance, or item will be retransferred to the jurisdiction
of an other nation or group of nations unless the prior consent of
the United States is obtained for such retransfer; and after determining in writing that the issuance of each such general or specific
license or category of licenses will not be inimical to the common
defense and security: Provided, That a specific license shall not be
required for an export pursuant to this section if the component,
item or substance is covered by a facility license issued pursuant to
section 126 of this Act.
"c. The Commission shall not issue an export license under the
authority of subsection b. if it is advised by the executive branch,
in accordance with the procedures established under subsection 126
a., that the export would be inimical to the common defense and
security of the United States.
"Sec. 111.41 a. The Nuclear Regulatory Commission is authorized
to license the distribution of special nuclear material, source material, and byproduct material by the Department of Energy pursuant to sections 54, 64, and 82 of this Act, respectively, in accordance with the same procedures established by law for the export
4. Sec 109 was amended and restated by sec. 309(a) of the Nuclear Non-Proliferation Act of
1978 (96 Stat. 141). Sec 309(b) of that act aim instructed the Commission to publish regulations
to implement the provisions of subsets. b and c of sec. 109. Sec. 3C9(d) of that same act also
stated that the amendments to sec. 108 would not affect the approval of exports contracted for
prior to Nov. 1,1977, which are made by Mar. 10, 1979.
41 SOC. 111 was added by sec. 301(c) of the Nuclear Non-Proliferation Act of 1978 (92 Stat. 125).
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licensing of such material by any person: Provided, That nothing in
this section shall require the licensing of the distribution of byproduct material by the Department of Energy under section 82 of this
Act.

"b. The Department of Energy shall not distribute any special
nuclear material or source material under section 54 or 64 of this
Act other than under an export license issued by the Nuclear Regulatory Commission until (1) the Department has obtained the concurrence of the Department of State and has consulted with the
Arms Control and Disarmament Agency, the Nuclear Regulatory

Commission, and the Department of Defense under mutually

agreed procedures which shall be established within not more than
ninety days after the date of enactment of this provision and (2)
the Department finds based on a reasonable judgment of the assurances provided and the information available to the United States

Government, that the criteria in section 12'7 of this Act or their
equivalent and any application criteria in subsection 128 are met,
and that the proposed distribution would not be inimical to the
common defense and security.
"CHAPTER 11. INTERNATIONAL ACTIVITIES

"Sec. 121. Effect of International Arrangements.Any provision

of this Act or any action of the Commission to the extent and

during the time that it conflicts with the provisions of any international arrangement made after the date of enactment of this Act
shall be deemed to be of no force or effect.
"Sec. 122. Policies Contained in International Arrangements.
In the performance of its functions under this Act, the Commission
shall give maximum effect to the policies contained in any international arrangement made after the date of enactment of this Act.
"Sec. 123." Cooperation With Other Nations.
"No cooperation with any nation, group of nations or regional defense organization pursuant to section 53, 54 a., 57, 64, 82, 91, 103,
104, or 144 shall be undertaken until
"a. the proposed agreement for cooperation has been submitted to the President, which proposed agreement shall include
the terms, conditions, duration, nature, and scope of the cooperation; and shall include the following requirements:
"(1) a guaranty by the cooperating party that safeguards
as set forth in the agreement for cooperation will be maintained with respect to all nuclear materials and equipment
transferred pursuant thereto, and with respect to all special nuclear material used in or produced through the use
of such nuclear materials and equipment, so long as the
"Sea 123, u previously amended by Public Law 85-479 (72 Stat. 276). Public Law 85-681 (72
Stat. 632), and Public Law 88-489 (78 Stat. GOD, was further amended and restated by sec. 401 of

the Nuclear NonProliferation Act of 1978 (92 Stat. 142). Sec. 405(0 of the 1978 Act also stated
that these amendments to sec. 123 would not affect the authority to continue cooperation punt,.
ant to agreements for cooperation entered into prior to tfar. 10, 1978 Sec. 407 also of the 1978
act specified that for any agreement entered into pursuant to sec. 123, the President shall stove
to include in such agreement cooperation between the parties in protecting the international
environment from radioactive, chemical or thermal contamination arising from peaceful nuclear
activities.
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material or equipment remains under the jurisdiction or
control of the cooperating party, irrespective of the duration of other provisions in the agreement or whether the

agreement is terminated or suspended for any reason;
"(2) in the case of non-nuclear-weapon states, a require-

ment, as a condition of continued United States nuclear
supply under the agreemen:: for cooperation, that IAEA
safeguards be maintained with respect to all nuclear materials in all peaceful nuclear activities within the territory

of such state, under its jurisdiction, or carried out under

its control anywhere;
"(3) except in the case of those agreements for cooperation arranged pursuant to subsection 91 c., a guaranty by
the cooperating party that no nuclear materials and equipment or sensitive nuclear technology to be transferred pur-

suant to such agreement, and no special nuclear material
produced through the use of any nuclear materials and
equipment or sensitive nuclear technology transferred pursuant to such agreement, will be used for any nuclear explosive device, or for research on or development of any
nuclear explosive device, or for any other military purpose;
"(4) except in the case of those agreements for cooperation arranged pursuant to subsection 91 c. and agreements
for cooperation with nuclear-weapon states, a stipulation

that the United States shall have the right to require the

return of any nuclear materials and equipment trans-

ferred pursuant thereto and any special nuclear materiel
produced through the use thereof if the cooperating party
detonates a nuclear explosive device or terminates or abrogates an agreement providing for IAEA safeguards;
"(5) a guaranty by the cooperating party that any mate-

rial or any Restricted Data transferred pursuant to the

agreement for cooperation and, except in the case of agreements arranged pursuant to subsection 91 c., 144 b. or 144
c., any production or utilization facility transferred pursuant to the agreement for cooperation or any special nuclear material produced through the use of any such facility
or through the use of any material transferred pursuant to

the agreement, will not be transferred to unauthorized
persons or beyond the jurisidiction or control of the cooperating party without the consent of the United States;

"(6) a guaranty by the cooperating party that adequate
physical security will be maintained with respect to any
nuclear material transferred pursuant to such agreement
and with respect to any special nuclear material used in or

produced through the use of any material, production facil-

ity, or utilization facility transferred pursuant to such
agreement;
(7) except in the case of agreements for cooperation ar-

ranged pursuant to subsection 91 c., 144 b., or 144 c., a
guaranty by the cooperating party that no material transferred pursuant to the agreement for cooperation and no
material used in or produced through the use of any material, production facility, or utilization facility transferred
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pursuant to the agreement for cooperation will be reprocessed, enriched or (in the case of plutonium, uranium 233,
or uranium enriched to greater than twenty percent in the
isotope 235, or other nuclear material which have been irradiated) otherwise altered in form or content without the
prior approval of the United States;
"(8) except in the case of agreements for cooperation arranged pursuant to subsection 91 c., 144 b., or 144 c., a
guaranty b' the cooperating party that no plutonium, no

uranium 22$, and no uranium enriched to greater than

twenty percent in the isotope 235, transferred pursuant to

the agreement for cooperation or recovered from any

source or special nuclear material used in any production
facility or utilization facility transferred pursuant to the
agreement for cooperation, will be stored in any facility

thr.:1 has not been approved in advance by the United

States; and
"(9) except in the case of agreements for cooperation arranged pursuant to subsection 91 c., 144 b., or 144 c.,
guaranty by the cooperation party that any special nuclear

material, production facility, or utilization facility pro-

duced or constructed under the jurisdiction of the cooperating party by or through the use of any sensitive nuclear
technology transferred pursuant to such .agreement for cooperation will be subject to all the requirements specified
in this subsection.
The President may exempt a proposed agreement for cooperation (except an agreement a_
pursuant to subsection 91
c., 144 b., or 144 c.) from any of t...e requirements of the forego-

ing sentence if he determines that inclusion of any such re-

quirement would be seriously prejudicial to the achievement of
United States non-proliferation o*ctives or otherwise jeopard-

ize that common defense and security. Except in the case of

those agreements for cooperation arranged pursuant to subsection 91 c., 144 b., or 144 c., any proposed agreement for coop.
eration shall be negotiated by the Secretary of State, with the

technical assistance and concurrence of the Secretary of

Energy and in consultation with the Director of the Arms Control and Disarmament Agency ('the Director'); and after consultation with the Commission shall be submitted to the Presi-

dent jointly by the Secretary. of State and the Secretary of

Energy accompanied by the views and recommendation of the
Secretary of State, the Secretary of Energy, the Nuclear Regulatory Commission, and the Director, who shall also provide to
the President an unclassified Nuclear Proliferation Assessment
Statement regarding the adequacy of the safeguards and other
control mechanisms and the peaceful use assurances contained
in the agreement for cooperation to ensure that any assistance
furnished thereunder will not be used to further any military
or nuclear explosive pu
. In the case of those agreements
for cooperation
pursuant to subsection 91 c., 144 b.,
agreement for cooperation shall be subor 144 c., any pro
mitted to the President by the Secretary of Energy or, in the
case of those agreetzants for cooperation arranged pursuant to
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subsection 91 c., or 144 b. which are to be implemented by the
Department of Defense, by the Secretary of Defense;
"b. the President has approved and authorized the execution
of the proposed agreement for cooperation and has made a de-

termination in writing that the performance of the proposed
agreement will promote, and will not constitute an unreasonable risk to, the common defense and security;
"c. the proposed agreement for cooperation (if not an agreement subject to subsection d.), together with the approval and

determination of the President, has been submitted to the

Committee on International Relations of the House of Repre-

sentatives and the Committee on Foreign Relations of the

Senate for a period of thirty days of continuous session (as defined in subsection 130 g.): Provided, however, That thesa committme, after having received such agreement for cooperation,
may by resolution in writing waive the conditions of all or any
portion of such thirty-day period; and
"d. the proposed agreement for cooperation (if arranged pursuant to subsection 91 c., 144 b., or 144 c., or if entailing implementation of section 53, 54 a., 103, or 104 in relation to a reactor that may be capable of producing more than five thermal
megawatts or special nuclear material for use in connection
therewith) has been submitted to the Congress', together with
the approval and determination of the President, for a period
of sixty days of continuous session (as defined in subsection 130
g. of this Act) and referred to the Committee on International
Relations of the House of Representatives and the Committee
on Foreign Relations of the Senate, and in addition, in the case
of a proposed agreement for cooperation arranged purstiant to
subsection 91 c., 144 b., or 144 c., the Committee on Armed
Services of the House of Representatives and the Committee on
Armed Services of the Senate, but such proposed agreement
for cooperation shall not become effective if during such sixty:
day period the Congress adopts a concurrent resolution stating

in substance that the Congress does not favor the

proposed

agreement for cooperation: Provided, That the sixty-day period
shall not begin until a Nuclear Proliferation Assessment Statement prepared by the Director of the Arms Control and Disarmament Agency, when required by subsection 123 a., has been
submitted to the Congress. Any such proposed agreement for
cooperation shall be considered pursuant to the procedures set
forth in section 130 of this Act for the consideration of Pr( .idential submissions.
"Following submission of a proposed agreement for cooperation
(except an agreement for cooperation arranged pursuant to subsection 91 c., 144 b., or 144 c.) to the Committee on International Relations of the House of Representatives and the Committee on Foreign Relations of the Senate, the Nuclear Regulatory Commission,
the Department of State, the Department of Energy, the Arms Con-

trol and Disarmament Agency, and the Department of Defense

shall, upon the request of either of those committees, promptly furnish to those committees their views as to whether the saf-Nliards
and other controls contained therein provide an adequate framework to ensure that any exports as comtemplated by such agree-
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went will not be inimical to or constitute an unreasonable risk to
the common defense and security.
"If, after the date of enactment of the Nuclear Non-Proliferation
Act of 1978, the Congress fails to disapprove a proposed agreement

for cooperation which exempts the recipient nation from the re-

quirement set forth in subsection 123 a. (2), such failure to act shall
constitute a failure to adopt a resolution of disapproval pursuant to
subsection 128 b. (3) for purposes of the Commission's consideration
of applications and requests under section 126 a. (2) and there shall
be no congressional review pursuant to section 128 of any subsequent license or authorization with respect to that state until the

first such license or authorization which is issued after twelve

months from the elapse of the sixty-day period in which the agreement for cooperation in question is reviewed by the Congress.".
"Sec. 124. International Atomic Pool.The President is authorized to enter into an international arrangement with a group of nations providing for international cooperation in the nonmilitary applications of atomic energy and he may thereafter cooperate with
that group of nations pursuant to sections 54 a., 57, 64, 82, 103, 104,
or 114 a.: Provided, however, That the cooperation is undertaken
pursuant to an agreement for cooperation entered into in accordance with section 123.
Sec. 125,." Cooperation With Ber lin.The President may authorize the Commission to enter into agreement for cooperation
with the Federal Republic of Germany in accordance with section
123, on behalf of Berlin, which for the purposes of this Act comprises those areas over which the Berlin Senate exercises jurisdiction (the United States, British, and French sectors) and the Commission may thereafter cooperate with Berlin pursuant to sections
54 a., 57, 64, 82, 103, or 104: Provided, That the guaranties required

by section 123 shall be made by Berlin with the approval of the
allied commandants.
"Sec. 126.'° Export Licensing Procedures.
"a. No license may be issued by the Nuclear Regulatory Commission (the 'Commission') for the export of any production or utilization facility, or any source material or special nuclear material, including distributions of any material by the Department of Energy

under section 54, 64, or 82, for which a license is required or re-

quested, and no exemption from any requirement for such an
export license may be granted by the Commission, as the case may

be, until

"(1) The Commission has been notified by the Secretary of
State that it is the judgment of the executive branch that the

proposed export or exemption will not be inimical to the
common defense and security, or that any export in the category to which the proposed export belongs would not be inimical

to the common defense and security because it lacks s' niflcance for nuclear explosive purposes. The Secretary of State
shall, within ninety days after the enactment of this section,
establish orderly and expeditious procedures, including provision for necessary administrative actions and inter-agency
"sec. 125 was added by Public Law 86-14 (71 Stat. 11).
" Sec. 126 wee added by sec. 804(a) of the Nuclear NonProliferation Act of 1278 (92 Stat. 131).
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memoranda of understanding, which are mutually agreeable to
the Secretaries of Energy, Defense, and Commerce, the Direc-

tor of the Arms Control and Disarmament Agency, and the

Nuclear Regulatory Commission for the preparation of the executive branch judgment on export applications under this section." Such procedures shall include, at a minimum, explicit
direction on the handling of such applications, express deadlines for the solicitation and collection of the views of the consulted agencies (with identified officials responsible for meeting
such deadlines), an inter-agency coordinating authority to monitor the processing of such applications, predetermined procedures for the expeditious handling of intra-agency and interagency disagreements and appeals to higher authorities, frequent meetings of inter-agency administrative coordinators to
review the status of all pending applications, and similar administrative mechanisms. To the extent practicable, an applicant should be advised of all the information required of the
applicant for the entire process for every agency's needs at the
beginning of the process. Potentially controversial applications
should be identified as quickly as possible so that any required
policy decisions or diplomatic consultations can be initiated in
a timely manner. An immediate effort should be undertaken to
establish quickly any necessary standards and criteria, including the nature of any required assurances or evidentiary showings, for the decisions required under this section. The processing of any export application proposed and filed as of the date
of enactment of this section shall not be delayed pending the
development and establishment of procedures to implement
the requirements of this section. The executive branch judgment shall be completed in not more than sixty days from re-

ceipt of the application or request, unless the Secretary of

State in his discretion specifically authorizes additional time
for consideration of the application or request because it is in
the national interest to allow such additional time. The Secretary shall notify the Committee on Foreign Relations of the
Senate and the Committee on International Relations of the
House of Representatives of any such authorization. In submitting any such judgment, the Secretary of State shall specifically address the extent to which the export criteria then in effect
are met and the extent to which the cooperating party has adhered to the provision of the applicable agreement for cooperation. In the event he considers it warranted, the Secretary may

also address the following additional factors, among others:
"(A) whether issuing the license or granting the exemption will materially advance the non-proliferation policy of

the United States by encouraging the recipient nation to
adhere to the Treaty, or to participate in the undertakings

contemplated by section 403 or 404(a) of the Nuclear NonProliferation Act of 1978;
" Such procedures was issued Jun* 1,1975. For tut, am Vol. M, pogo 647.
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"(B) whether failure to issue the license or grant the exemption would otherwise be seriously prejudicial to the
non-proliferation objectives of the United States; and
"(C) whether the recipient nation or group of nations

has agreed that conditions substantially identical to the
export criteria set forth in section 127 of this Act will be

applied by another nuclear supplier nation or group of nations to the proposed United States export, and whether in
the Secretary's judgment those conditions will be implemented in a manner acceptable to the United States.
The Secretary of State shall provide appropriate data and recommendations, subject to requests for additional data and recommendations, as required by the Commission or the Secretary of Energy, as the case may be; and
"(2) the Commission finds, based on a reasonable ju. . ent
of the assurances provided and other information avail: .le to
the Federal Government including the Commission, that the
criteria in section 127 of this Act or their equivalent, and an

other applicable statutory requirements, are met: Prov
That continued cooperation under an agreement for cooperation as authorized in accordance with section 124 of this Act
shall not be prevented by failure to meet the provisions of
paragraph (4) or (5) of section 127 for a period of thirty days
after enactment of this section, and for a period of twentythree months thereafter if the Secretary of State notifies the
Commission that the nation or group of nations bound by the

relevant agreement has agreed to negotiations as called for in
section 404(a) of the Nuclear Non-Proliferation Act of 1978;
however, nothing in this subsection shall be deemed to relinquish any rights which the United States may have under
agreements for cooperation in force on the date of enactment
of this section: Provided further, That if, upon the expiration of
such twenty-four month period, the President determines that

failure to continue cooperation with any group of nations

which has been exempted pursuant to the above proviso from
the provisions of paragraph (4) or (5) of section 127 of this Act,
but which has not yet agreed to comply with those provisions
would be seriously prejudicial to the achievement of United
States non-proliferation objectives or otherwise jeopardize the
common defense and security, he may, after notifying the Congress of his determination, extend by Executive order the duration of the above proviso for a period of twelve months, and
may further extend the duration of such proviso by one year
incremezta annually thereafter if he again makes such determination arid so notifies the Congress. In the event that the
Committee on International Relations of the House of Repre-

sentatives or the Committee on Foreign Relations of the
Senate reports a joint resolution to take any action with re-

spect to any such extension, such joint resolution will be considered in the House or Senate, as the case may be, under procedures identical to those provided for the consideration of resolutions pursuant to section 130 of this Act; And additionally
provided, That the Commission is authorized to (A) make a
single finding under this subsection for more than a single ap-
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plication or request, where the applications or requests involve
exports to the same country, in the same general time frame,

of similar significance for nuclear explosive purposes and
under reasonably similar circumstances and (B) make a finding

under this subsection that there is no materially changed circumstance associated with a new application or request from
those existing at the time of the last application or request for
an export to the same country, where the prior application or
request was approved by the Commission using all applicable
procedures of this section, and such finding of no materially
changed circumstance shall be deemed to satisfy the requirement of this paragraph for findings of the Commission. The de-

cision not to make any such findings in lieu of the findings

which would otherwise be required to be made under this pars graph shall not be subject to judicial review: And provided further, That nothing contained in this section is intended to require the Commission independently to conduct or prohibit the
Commission from independently conducting country or site
specific visitations in the Commission's consideration of the application of IAEA safeguards.
"b. (1) Timely consideration shall be given by the Commission to requests for export licenses and exemptions and such
requests shall be granted upon a determination that all applicable statutory requirements have been met.

"(2) If, after receiving the executive branch judgment that

the issuance of a proposed export license will not be inimical to

the common defense and security, the Commission does not

issue the proposed license on a timley bask because it is
unable to make the statutory determinations required under

this Act, the Commission shall publicly issue its decision to

that effect, and shall submit the license application to the

President. The Commission's decision shall include an explanation of the basis for the decision and any dissenting or separate
views. If, after receiving the proposed license application and
reviewing the Commission's decision, the President determines
that withholding the proposed export would be seriously prejudicial to the achievement of United States non-proliferation ob-

jectives, or would otherwise jeopardize the common defense
and security, the proposed export may be authorized by Execu-

tive order." Provided, That prior to any such export, the

President shall submit the Executive order, together with hits
explanation of why, in light of the Commission's decision, the

export should nonetheless be made, to the Congress for a

period of sixty days or continuous session (u defined in subsection 130 g.) and shall be referred to the Committee on International Relations of the House of Representatives and the Com-

mittee on Foreign Relations of the Senate, but any such proweed export shall not occur if during such sixty-day period the
Congress adopts a concurrent resolution stating in substance
" Pursuant to Presidential Memorandum of Oct. 3, 19110 (45 F.R. 67620, the Se/notary of
State is authorised to determine the "time, terms, and conditions of exports made pursuant to
any Rucutive maw' jawed under this paregraph. This
Thismemorandum also authorised the Sec.
rotary, on behalf of the President, to issue "such
mulstions and procedures" se he may

deem necessary in order to exercise the functions deiemdad to him by the mum
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that it does not favor the proposed export. Any such Executive
order shall be considered pursuant to the procedures set forth
in section 130 of this Act for the consideration of Presidential
submissions: And provided further, That the procedures established pursuant to subsection (b) of section 304 of the Nuclear
Non-Proliferation Act of 1978 shall provide that the Commission shall immediately initiate review of any application for a
license under this section and to the maximum extent feasible
shall expeditiously process the application concurrently with
the executive branch review, while awaiting the final executive
branch judgment. In initiating its review, the Commission may
identify a set of concerns and requests for information associated with the projected issuance of such licenses and shall transmit such concerns and requests to the executive branch which
shall address such concerns and requests in its written communications with the Commission. Such procedures shall also provide that if the Commission has not completed action on the
application within sixty days after the receipt of an executive
branch judgment that the proposed export or exemption is not

inimical to the common defense and security or that any
export in the category to which the proposed export beings

would not be inimical to the common defense and security because it lacks significance for nuclear explosive purposes, the
Commission shall inform the applicant in writing of the reason
for delay and provide follow-up reports as appropriate. If the
Commission has not completed action by the end of any additional sixty days (a total of one hundred and twenty days from
receipt of the executive branch judgment), the President may
authorize the proposed export by Executive order, upon a finding that further delay would be excessive and upon making the
findings required for such Presidential authorizations under
this subsection, and subject to the Congressional review procedures set forth herein. However, if the Commission has commenced procedures for public participation regarding the proposed export under regulations promulgated pursuant to subsection (b) of section 304 of the Nuclear Non-Proliferation Act

of 1978, orwithin sixty days after receipt of the executive

branch judgment on the proposed exportthe Commission has
identified and transmitted to the executive branch a set of additional concerns or requests for information, the President
may not authorize the proposed export until sixty days after
public proceedings are completed or sixty days after a full executive branch response to the Commission's additional concerns or requests has been made consistent with subsection a.
(1) of this section: Provided further, That nothing in this section shall affect the right of the Commission to obtain data and
recommendations from the Secretary of State at any time as
provided in subsection a. (1) of this section.

"c. In the event that the House of Representatives or the
Senate passes a joint resolution which would adopt one or
more additional export criteria, or would modify any existing
export criteria under this Act, any such joint resolution shall
be referred in the other House to the Committee on Foreign
Relations of the Senate or the Committee on International Re-
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lations of the House of Representatives, as the case may be,
and shall be considered by the other House under applicable
procedures provided for the consideration of resolutions pursuant to section 130 of this Act.

"Sec. 127.55 Criteria Governing United States Nuclear Ex-

ports.
"The United States adopts the following criteria which, in addition to other requirements of law, will govern exports for peaceful
nuclear uses from the United States of source material, special nuclear material, production or utilization facilities, and any sensitive
nuclear technology:

"(1) IAEA safeguards as required by Article III(2) of the

Treaty will be applied with respect to any such material or facilities proposed to be exported, to any such material or facilities proposed to be exported, to any such material or facilities
previously exported and subject to the applicable agreement
for cooperation, and to any special nuclear material used in or
produced through the use thereof.
"(2) No such material, facilities, or sensitive nuclear technology proposed to be exported or previously exported and subject
to the applicable agreement for cooperation, and no special nuclear material produced through the use of such materials, facilities, or sensitive nuclear technology, will be used for any
nuclear explosive device or for research on or development of
any nuclear explosive device.
"(3) Adequate physical security measures will be maintained

with respect to such material or facilities proposed to be exported and to any special nuclear material used in or produced
through the use thereof. Following the effective date of any
regulations promulgated by the Commission pursuant to sec-

tion 304(d) of the Nuclear Non-Proliferation Act of 1978, physical security measures shall be deemed adequate if such meas-

ures provide a level of protection equivalent to that required

by the applicable regulations.
"(4) No such materials, facilities, or sensitive nuclear technology proposed to be exported, and no special nuclear material

produced through the use of such material, will be retransferred to the jurisdiction of any other nation or group of na-

tions unless the prior approval of the United States is obtained
for such retransfer. In addition to other requirements of law,

the United States may approve such retransfer only if the
nation or group of nations designate' to receive such retransfer agrees that it shall be sublet to the conditions required by this section.
"(5) No such material proposed to be exported and no special

nuclear material produced through the use of such material

will be re
reprocessed, and no irradiated fuel elements containing
such material removed from a reactor shall be altered in form
or content, unless the prior approval of the United States is obtained for such reprocessing or alteration.
113 Sec. 127 was added by enc. 306 of the Nuclear NonProliferation Act of 1978 (92 Stet 1361.
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"(6) No such sensitive nuclear technology shall be exported
unless the fo egoing conditions shall be applied to any nuclear
material or equipment which ie produced or constructed under
the jurisdiction of the recipient nation or group of nations by
or through the use of any such exported sensitive nuclear technology.

"Sec. 128.54 Additional Export Criterion and Procedures.
"a. (1) As a condition of continued United States export of source
material, special nuclear material, production or utilization facilities, and any sensitive nuclear technology to non-nuclear-weapon
states, no such export shall be made unless IAEA safeguards are
maintained with respect to all peaceful nuclear activities in, under
the jurisdiction of, or carried out under the control of such state at
the time of the export.
"(2) The President shall seek to achieve adherence to the foregoing criterion by recipient non-nuclear-weapon states.
"b. The criterion set forth in subsection a. shall be applied as an
export criterion with respect to any application for the export of
materials, facilities, or technology specified in subsection a. which

is filed after eighteen months from the date of enactment of this
section, or for any such application under which the first export
would occur at least twenty-four months after the date of enactment of this section, except as provided in the following paragraphs:
"(1) If the Commission or the Department of Energy, as the
case may be, is notified that the President has determined that

failure to approve an export to which this subsection applies
because such criterion has not yet been met would be seriously
prejudicial to the achievement of United States non-proliferation objectives or otherwise jeopardize the common defense and
security, the license or authorization may be issued subject to

other applicable requirements of law: Provided, That no such
export of any production or utilization facility or of any source
or special nuclear material (intended for use as fuel in any production or utilization facility) which has been licensed or authorized pursuant to this subsection shall be made to any nonnuclear-weapon state which has failed to meet such criterion

until the first such license or authorization with respect to
such state is submitted to the Congress (together with a de-

tailed assessment of the reasons underlying the President's de-

termination, the judgment of the executive branch required
under section 126 of this Act, and any Commission opinion and
views) for a period of sixty days of continuous session (as defined in subsection 130 g. of this Act) and referred to the Committee on International Relations of the House of Representa-

tives and the Committee on Foreign Relations of the Senate.
but such export shall not occur if during such sixty-day period
the Congress adopts a concurrent resolution stating in substance that the Congress does not favor the proposed export.
Any such license or authorization shall be considered pursuant
" Soc. 128 was added by sec. 306 of the NonProliferation Act 0(19/8 (92 Stat. 137).
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to the procedures set forth in section 130 of this Act for the

consideration of Presidential submissions.
"(2) If the Congress adopts a resolution of disapproval pursuant to paragraph (1), no further export of materials, facilities,
or technology specified in subsection a. shall be permitted for

the remainder of that Congress, unless such state meets the
criterion or the President notifies the Congress that he has determined that significant progress has been made in achieving
adherence to such criterion by such state or that United States
foreign policy interests dictate reconsideration and the Congress, pursuant to the procedure of paragraph (1), does not
adopt a concurrent resolution stating in substance that it disagrees with the President's determination.
"(3) If the Congress does not adopt a resolution of disapproval with respect to a license or authorization submitted pursuant to paragraph (1), the criterion set forth in subsection a.
shall not be applied as an export criterion with respect to exports of materials, facilities and technology specified in subsection a. to that state: Provided, That the first license or authorization with respect to that state which is issued pursuant to
this paragraph after twelve months from the elapse of the
sixty-day period specified in paragraph (1), and the first such
license or authorization which is issued after each twelvemonth period thereafter, shall be submitted to the Congress for
review pursuant to the procedures specified in paragraph (1):
Provided further, That if the Congress adopts a resolution of
disapproval during any review period provided for by this paragraph, the provisions of paragraph (2) shall apply with respect
to further exports to such state.

"Sec. 129." Conduct Resulting in Termination of Nuclear Ex-

ports.
No nuclear materials and equipment or sensitive nuclear tech-

nology shall be exported to

"(1) any non-nuclear-weapon state that is found by the Presi-

dent to have, at any time after the effective date of this section,

"(A) detonated a nuclear explosive device; or
"(B) terminated or abrogated IAEA safeguards; or
"(C) materially violated an IAEA safeguards agreement;
or
"(D) engaged in activities involving source or special nuclear material and having direct significance for the man-

ufacture or acquisition of nuclear explosive devices, and
has failed to take steps which, in the President's judgment,
represent sufficient progress toward terminating such activities; or

"(2) any nation or group of nations that is found by the

President to have, at any time after the effective date of this

section,

"(A) materially violated an agreement for cooperation
with the United States, or, with respect to material or
.5 Sec. 129 was added by sec. 307 of the Nuclear NonProliferation Act of 1978 (92 Stat. 138).
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equipment not supplied under an agreement for cooperation, materially violated the terms under which such material or equipment was supplied or the terms of any commitments obtained with respect thereto pursuant to section 402(a) of the Nuclear Non-Proliferation Act of 1978; or

"(B) assisted, encouraged, or induced any non-nuclearweapon state to engage in activities involving source or
special nuclear material and having direct significance for
the manufacture or acquisition of nuclear explosive devices, and has failed to take steps which, in the President's
judgment, represent sufficient progrze.1 toward terminating such assistance, encouragement, or inducement; or

"(C) entered into an agreement after the date of enactment of this section for the transfer of reprocessing equipment, materials, or technology to the sovereign control of
a non-nuclear-weapon state except in connection with an

international fuel cycle evaluation in which the United
States is a participant or pursuant to a subsequent international agreement or understanding to which the United
States subscribes;

unless the President determines that cessation of such exports

would be seriously prejudicial to the achievement of United States
nonproliferation objectives or otherwise jeopardize the common defense and security: Provided, That prior to the effective date of any
such determination, the President's determination, together with a
report containing the reasons for his determination, shall be submitted to the Congress and referred to the Committee on International Relations of the House of Representatives and the Committee on Foreign Relations of the Senate for a period of sixty days of
continuous session (as defined in subsection 130 if. of this Act.), but
any such determination shall not become effective if during such
sixty-day period the Congress adopts a concurrent resolution stating in substance that it does not favor the determination. Any such
determination shall be considered pursuant to the procedures set
forth in section 130 of this Act for the consideration of Presidential
submissions
* "Sec. 130." Congressional Review Procedures.
"a. Not later than forty-five days of continuous session of Congress after the date of transmittal to the Congress of any submission of the President itftuired by subsection 123 d., 126 a. (2), 1.28 b.
(2), 128 b., 129, 131 a. (3), oz 131 f. (1XA) of this Act, the Committee

on Foreign Relations of the Senate and the Committee on International Relations of the House of Representatives, and in addition,
in the case of a proposed agreement for cooperation arranged pursuant to subsection 91 c., 144 b., or 144 c., the Committee on Armed
Services of the House of Representatives and the Committee on
Armed Services of the Senate, shall each submit a report to its re-

sive House on its views and recommendations respecting such
ther with a resolution, as defined in
Presidential submission
subsection f., stating in substance that the Congress .approves or
disapproves such submission, as the case may be: Provided, Ts-at if

NI Ste. ISO was Wild try sse. SW of the Nuchar-NcaProliftrotioa Act of 1571(52 slit. 115)

* On June 23, 1983, the Supreme Court in INS v. Chadha
(103 S.Ct. 2764) declared unconstitutional legislative
vetoes of the type contained in Sec. 130.
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any such committee has not reported such resolution at the end
of such forty-five day period, such committeea shall
be deemed to be
discharged from further consideration of such submission and if,
in
the case of a proposed agreement for cooperation arranged
ant to subsection 91 c., 144 b., or 144 c. of this Act, the otherpursurelevant committee of that House has reported such a resolution, such
committee shall be deemed discharged from further consideration

of that resolution. If no such resolution has been reported at the
end of such period, the first resolution, as defined in subsection f.,
which is introduced within five days thereafter within such House
shall be placed on the appropriate calendar
of such House.
"b. When the relevant committee or committees have reported
such a resolution (or have been discharged from further consideration of such a resolution pursuant to subsection a.) or when a resolution has been introduced and placed on the appropriate calendar pursuant to subsection a., as the case may be, it is at any time
thereafter in order (even though a previous motion to the same
effect has been disagreed to) for any Member of the respective
House to move to proceed to the consideration of the resolution.
The motion . highly privileged and is not debatable. The motion
shall not ix, subject to amendment, or to a motion to postpone, or
to a motion to proceed to the consideration of other business. A
motion to reconsider the vote by which the motion is agreed to or
disagreed to shall not be in order. If a motion to proceed to the consideration of the resolution is agreed to, the resolution shall
remain the unfinished business of the respective House until disposed of.

"c. Debate on the resolution, and on all debatable motions and
appeals in connection thereWith, shall be limited to not more than
ten hours, which shall be divided equally between individuals favoring and individuals opposing the resolution. A motion further to
limit dehece is in order and not debatable. An amendment to a
motion to postpone, or a motion to recommit the resolution, or
motion to proceed to the consideration of other business is not ina
order. A motion to reconsider the vote by which the resolution is
agreed to or disagreed to shall not be in order. No amendment to
any concurrent resolution pursuant to the procedures of this section is in m der except as provided in subsection d.
"d. Immediately following (1) the conclusion of the debate on
such concurrent resolution, (2) a single quorum call at the conclusion of debate if requested in accordance with the rules of the appropriate House, and (3) the consideration of an amendment introduced by the Majority Leader or his designee to insert the phrase,
`does not' in lieu of the word `does' if the resolution under consideration is a concurrent resolution of approval, the vote on final approval of the resolution shall occur.
"e. Appeals from the decisions of the Chair relating to the application of the rules of the Senate or the House of Representatives,
as the case may be, to the procedure relating to such a resolution
shall be decided without debate.
"f. For the purposes of subsections a. through e. of this section,
the term `resolution means a concurrent resolution of the Congress, the matter after the resolving clause of which is as follows:
That the Congress (does or does not) favor the
trans-
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', the
,
mitted to the Congress by the President on
blank spaces therein to be appropriately filled, and the affirmative
or negative phrase within the parenthetical to be appropriately selected.

"g. For the purposes of this section
"(1) continuity of session is broken only by an adjournment
of Congress sine die; and
"(2) the days on which either House is not in session because

of an adjournment of more than three days to a day certain

are excluded in the computation of any period of time in which
Congress is in continuous session.
"h. This section is enacted by Congress

"(1) as an exercise of the rulemaking power of the Senate
and the House of Representatives, respectively, and as such
they are deemed a part of the rules of each House, respectively, but applicable only with respect to the procedure to be followed in that House in the case of resolutions described by subsection f. of this section; and they supersede other rules only to
the extent that they are inconsistent therewith; and
"(2) with full recognition of the constitutional right of either
House to change the rules (so far as relating to the procedure

of that House) at any time, in the same manner and to the

same extent as in the case of any other rule of that House.
"Sec. 131.57 Sut:equent Arrangements.
"a. (1) Prior to entering into an p.cpoeed subsequent arrange-

ment under an agreement for cooperation (other than an agree-

ment for cooperation arranged pursuant to subsection 91 c., 144 b.,
or 144 c. of this Act), the Secretary of Energy shall obtain the concurrence of the Secretary of State and shall consult with the Director, the Commission, and the Secretary of Defense: Provickd, That
the Secretary, of State shall have the leading role in any negotiations of a policy nature pertaining to any proposed subsequent arrangement regarding arrangements for the storage or disposition of

irradiated fuel elements or approvals for the transfer, for which
prior approval is required under an agreement for cooperation, by

a recipient of source or special nuclear material, production or utilization facilities, or nuclear technology. Notice of any pro
subsequent arrangement shall be publisk.xl in the Federal

ter, together with the written determination of the Secretary of

Energy that such arrangement will not be inimical to the common
defense and security, and such proposed subsequent arrangement
shall not take effect before fifteen days after publication. Whenever the Director declares that he intends to prepare a Nuclear
Proliferation Assessment Statement pursuant to paragraph (2) of
this subsection, notice of the proposed subsequent arrangement
which is the subject of the Director's declaration shall not be published until after the receipt by the Secretary of Energy of such
Statement or the expiration of the time authorized by subsection c.
for the preparation of such Statement, whichever occurs first."
" Sec. 131 was added by esc. 303(a) of the Nuclear NonProliferation Act of 1978 (92 Stat. 127).
Is Sec. 406 of the Nuclear NomProliferation Act of 1978 (92 94aL 148) provides that "No court
or regulator/ body shall have any jurisdiction under any law to compel the performance of or to

review the adequacy of the performance of any Nuclear Proliferation Assessment Statement
called for in this Act or in the 1954 Act."
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"(2) If in the Director's view a proposed subsequent arrangement
might significantly contribute to proliferation, he may prepare an
unclassified Nuclear Proliferation Assessment Statement 55 with
regard to such proposed subsequent arrangement regarding the
adequacy of the safeguards and other control mechanisms and the
application of the peaceful use assurances of the relevant agreement to ensure that assistance to be furnished pursuant to the subsequent arrangement will not be used to further any military or
nuclear explosive purpon. For the purposes of this section, the
term 'subsequent arrangements' means arrangements entered into
by any agency or department of the United States Government
with respect to cooperation with any nation or [croup of nations
(but not purely private or domestic arrangements) involving
"(A) contracts for the furnishing of nuclear materials and
equipment;
"(B) approvals for the transfer, for which prior approval is
required under an agreement for cooperation, by a recipient of
any source or special nuclear material, production or utilization facility, or nuclear technology;
"(C) authorization for the distribution of nuclear materials
and equipment pursuant to this Act which is not subject to the
procedures set forth in section 111 b., section 126, or section
109 b.;

"(D) arrangements for physical security;
"(E) arrangements for the storage or disposition of irradiated
fuel elements;
"(F) arrangements for the application of safeguards with respect to nuclear materials and equipment; or
"(G) any other arrangement which the President finds to be
important from the standpoint of preventing proliferation.
"(3) The United States will give timely consideration to all requests for prior approval, when required by this Act, for the reprocessing of material proposed to be exported, previously exported and
subject to the applicable agreement for cooperation, or special nuclear material produced through the use of such material or a production or utilization facility transferred pursuant to such agreement for cooperation, or to the altering of irradiated fuel elements
containing such material, and additionally, to the maximum extent
f e a s i b l e , will a t t e m p t t o e xpedite such consideration when the
terms and conditions for such actions are set forth in such agreement for cooperation or in some other international agreement executed by the United States and subject to congressional review procedures comparable to those set forth in section 123 of this Act.
"(4) All other statutory. requirements under other sections of this
Act for the approval or conduct of any arrangement subject to this

subsection shall continue to apply and any other such requirements for prior approval or conditions for entering such arrangements shall also be utisified before the arrangement takes effect
pursuant to subsection a. (1).

"b. With regard to any special nuclear material exported by the
United States or produced through the use of any nuclear materials and equipment or sensitive nuclear technology exported by the

United States
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"(1) the Secretary of Energy may not enter into any subsequent arrangement for the retransfer of any such material to a
third country for reprocessing, for the reprocessing of any such
material, or for the subsequent retransfer of any plutonium in
quantities greater than 500 grams resulting from the reprocessing of any such material, until he h's provided the Committee on International Relations of the House of Representatives
and the Committee on Foreign Relations of the Senate with a
report containing his reasons for entering into such arrangement and a period of 15 days of continuous session (as defined
in subsection 130 g. of this Act) has elapsed: Provided, however,
That if in the view of the President an emergency exists due to

unforeseen circumstances requiring immediate entry into a
subsequent arrangement, such period shall consist of fifteen
calendar days;

"(2) the Secretary of Energy may not enter into any subsequent arrangement for the reprocessing of any such material
in a facility which has not processed power reactor fuel assemblies or been the subject of a subsequent arrangement therefor
prior to the date of enactment of the Nuclear Non-Proliferation Act of 1978 or ftYT subsequent retransfer to a non-nuclearweapon state of any plutonium in quantities greater than 500

grams resulting from such reprocessing, unless in his judgment, and that of the Secretary of State, such reprocessing or

retransfer will not result in a significant increase of the risk of
proliferation beyond that which exists at the time that approval is requested. Among all the factors in making this judgment,
foremost consideration will be given to whether or not the reprocessing orretransfer will take place under conditions that
will ensure timely warning to the United States of any .diver-

sion well in advance of the time at which the non-nuclear-

weapon state could transform the diverted material into a nuclear explosive device; and

"(3) the Secretary of Energy shall attempt to ensure, in entering into any subsequent arrangement for the reprocessing of
any such material in any facility that has processed power reactor fuel assemblies or been the subject of a subsequent arrangement therefor prior to the date of enactment of the Nuclear Non-Proliferation Act of 1978, or for the subsequent retransfer to any non-nuclear-weapon state of any plutonium in
quantities greater than 500 grams resulting from such reproc-

essing, that such reprocessing or retransfer shall take place
under conditions comparable to those which in this view, and

that of the Secretary of State, satisfy the standards set forth in
the paragraph (2).
"c. The Secretary of Energy shall, within ninety days after the
enactment of this section, establish orderly and expeditious procedures, including provision for necessary administrative actions and
inter-agency memoranda of understanding, which are mutually
agreeable to the Secretaries of State, Defense, and Commerce, the
Director of the Arms Control and Disarmament Agency, and the
Nuclear Regulatory Commission for the consideration of requests
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for subsequent arrangements under this section." Such procedures
shall include, at a minimum, explicit direction on the handling of
such requests, express deadlines for the solicitation and collection
of the views of the consulted agencies (with identified officials responsible for meeting such deadlines), an inter-agency coordinating
authority to monitor the processing of such requests, predetermined procedures for the expeditious handling of intra-agency and
inter-agency disagreements and appeals to higher authorities, fre-

quent meetings of inter-agency administrative coordinators to
review the status of all pending requests, and similar administra-

tive mechanisms. To the extent practicable, an applicant should be

advised of all the information required of the applicant for the
entire process for every agency's needs at the beginning of the

process. Potentially controversial requests should be identified as
quickly as possible so that any required policy decisions or diplomatic consultations can be initiated in a timely manner. An immediate effort should be undertaken to establish quickly any necessary standards and criteria, including the nature of any required
assurance or evidentiari showings, for the decisions required under
this section. Further, such procedures :hall specify that if he in-

tends to prepare a Nuclear Proliferation Asseament Statement,
the Director shall so declare in his response to the Department of
Energy. If the Director declares that he intends to prepare such a
Statement, he shall do so within sixty days of his receipt of a copy
of the proposed subsequent arrangement (during which time the
Secretary of Energy may not enter into the subeequent arrange-

ment), unless pursuant to the Director's request, the President

waives the sixty-day requirement and notifies the Committee on
International Relations of the House of Representatives and the
Committee on Foreign Relations of the Senate of such waiver and
the justification therefor. The processing of any subsequent arrangement proposed and filed as of the date of enactment of this
section shall not be delayed pending the development and establishment of procedures to implement the requirements of this section.

"d. Nothing in this section is intended to prohibit, permanently
or unconditionally, the reproceesing of spent fuel owned by a foreign nation which fuel has been supplied by the United States, to
preclude the United States from full participation in the International Nuclear Fuel Cycle Evaluation provided for in section 105 of
the Nuclear Non-Proliferation Act of 1978; to in any way limit the
presentation or consideration in that evaluation of any nuclear fuel
cycle by the United States or any other participation; nor the prejudice open and objective consideration of the results of the evaluation.

"e. Nrtwith_ztanding subsection 402(d) of the Department of
Energy Organization Act (Public Law 95-91), the .Secretary of

Energy, and not the Federal Energy Regulatory Commission, shall
have sole jurisdiction within the Department of Energy over any
matter arising from any function of the Secretary of Energy in this
section.
is Such procoduns we issued on Juno 1, 1978. For taxi, no vol. III, park 1545.
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under subsec"f. (1) With regard to any subsequent arrangement
of irradiated fuel eletion a. (2XE) (for the storage or disposition
comments), where such arrangement involves a direct or indirect
mitment of the United States for the storage or other disposition,

spent nuclear fuel in the
interim or permanent, of anyofforeign
Energy may not enter into any
United States, the Secretary
such subsequent arrangement, urlass:

"(AX') Such commitment of the United States has been submitted to the Congress for a period of sixty days of continuous
session (as defined in subsection 130 g. of this Act) and has
of
been referred to the Committee on International Relations
the Committee on Foreign
the House of Representatives andsuch
commitment shall not
Relations of the Senate, but any
become effective if during such sixty-day period the Congress
adopts a concurrent resolution stating in substance that it does
not favor the commitment, any such commitment to be considered pursuant to the procedures set forth in section 130 of this
submissions; or (ii) if
Act for the consideration of Presidential
the President has submitted a detailed generic plan for such
disposition or storage in the United States to the Congress for
session (as defined in suba period of sixty days of continuous
section 130 g. of this Act), which plan has been referred to the
Committee on International Relations of the House of Representatives and the Committee on Foreign Relations of the
Senate and has not been disapproved during such sixty-day
period by the adoption of a concurrent resolution stating in
substance that Congress does not favor the plan; and the commitment is subject to the terms of an effective plan. Any such
plan shall be considered pursuant to the procedures set forth
in section 130 of this Act for the consideration of Presidential
subm .ssions;
"(B) The Secretary of Energy has complied with subsection
a.; and
"(C) The Secretary of Energy has complied, or in the arrangement will comply with all other statutory requirements
of this Act, under sections 54 and 55 and any other applicable
sections, and any other requirements of law..
"(2) Subsection (1) shall not apply to the storage or other disposition in the United States of limited quantities of foreign spent nuclear fuel if the President determines that (A) a commitment under
section 54 or 55 of this Act of the United States for storage or other
disposition of such limited quantities in the United States is reinterest
quired by an emergency situation, (B) it is in the national
to take such immediate action, and n he notifies the Committees
and Technology of the
on International Relations and Science
Committees
on Foreign Relations
House of Representatives and the
and Energy and Natural Resources of the Senate of the determination and action, with a detailed explanation and justification thereof, as soon as possible.
"(3) Any plan submitted by the President under subsection f. (1)
shall include a detailed discussion, with detailed information, and
relating to policy objectives,
any supporting documentation thereof,
technical description, geographic information, cost data and justifications, legal and regulatory considerations, environmental impact
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information and any related

international agreements, arrangements or understandings.
"(4) For the purposes of this subsection, the term 'foreign
spent
nuclear fuel' shall include any nuclear fuel irradiated in
any
nuclear power reactor located outside of the United States and operated
by any foreign legal entity, government or nongovernment,
regardless of the legal ownership or other control of the fuel
or
the
reactor and regardless of the origin or licensing of the fuel
but not including fuel irradiated in a research reactor. or reactor,
"CHAPTER 12. CONTROL OF INFORMATION

"Sec. 141. Policy.It shall be the policy of the Commission to
control the dissemination and declassification of Restricted
Data in
such a manner as to assure the common defense and security.
sistent with such policy, the Commission shall be guided by theConfollowing principles:

"a. Until effective and enforceable international safeguards
against the use of atomic energy for destructive
purposes have
been established by an international arrangement, there shall be
no exchange of Restricted Data with other nations except as authorized by section 144; and
"b. The dissemination of scientific and technical information
lating to atomic energy should be permitted and encouraged so reto provide that free interchange of ideas and criticism which as
is essential to scientific and industrial progress and public understanding and to enlarge the fund of technical information.
"Sec. 142. Classification and Declassification of Restricted
Data.
"a. The Commission shall from time to time determine the data,
within the definition of Restricted Data, which can be published
without undue risk to the common defense and security and shall
thereupon cause such data to be declassified and removed from the
category of Restricted Data.
"b. The Commission shall maintain continuous review of Restricted Data and of any Classification aGuides
issued for the
ance of those in the atomic energy program with respect toguidthe
areas of Restricted Data which have been declassified in order to
determine which information may be declamified and removed
from the category of Restricted Data without undue risk to the
common defense and security.
"c. In the case of Restricted Data which the Commission and the
Department of Defense jointly determine to relate primarily to the
military utilization of atomic weapons, the determination that such
data may be published without constituting an unreasonable risk
to the common defense and security shall be made by the Commission and the Department of Defense jointly, and if the Commission
and the Department of Defense do not agree, the determination
shall be made by the President.
"d. The Commission shall remove from the Restricted Data category such data as the Commission and the Department of Defense
jointly determine relates primarily to the military utilization of
atomic weapons and which the Commission and Department of Defense jointly determine can be adequately safeguarded as defense
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Provided however, That no such data so removed
information:
Restricted
Data category shall be transmitted or otherfrom the available to
any nation or regional defense organization,
wise made
except pursuant to
while such data remains defense information,
into
in
accordance
with subagreement
for
cooperation
entered
an
section 144 b.
"e. The Commission shall remove from the Restricted Data cateconcerning the atomic energy programs of
gory such information
the Commission and the Director of Central Intelother nations asdetermine to be necessary to carry out the proviligence jointly 102(d) of the National Security Act of 1947, as
sions of section be adequately safeguarded as defense informaamended, and can
tion.

"Sec. 143. Department of Defense Participation.The Commission may authorize any of its employees, or employees of any conlicensee or prospective licensee of
tractor, prospective contractor,
the Commission or any other person authorized access to Restricted
145 b. and 145 c." to
Data by the Commission under subsection
of
the
Department
of Defense or
permit any employee of an agency
of its contractors, or any member of the Armed Forces to have
access to Restricted Data required in the performance of his duties
and so certified by the head of the appropriate agency of the Depertinent of Defense or his designee: Provided, however, That the
head of the appropriate agency of the Department of Defense or his
designee has determined, in accordance with the established personnel security procedures and standards of such agency, that permitting the member or employee to have access to such Restricted
Data will not endanger the common defense and security: And provided further, That the Secretary of Defense finds that the established personnel and other security procedures and standards of
such agency are adequate and in reasonable conformity to the
standards established by the Commission under section 145.
"Sec. 144. International Cooperation.
"a. The President may authorize the Commission to cooperate
with another nation and to communicate to that nation Restricted

Data on

"(1) refining, purification, and subsequent treatment of

source material;
"(2) civilian reactor development;
"(3) production of special nuclear material;
"(4) health and safety;

"(5) industrial and other applications of atomic energy for
peaceful purposes; and
"(6) research and development relating to the foregoing:
Provided, however, That no such cooperation shall involve the communication of Restricted Data relating to the design or fabrication
of atomic weapons: And provided further, That the cooperation is
undertaken pursuant to an agreement for cooperation entered into
" Public Law 84-1006 (70 Stat. 1069) (1956), Dec. 14, added the words "or any other person
authorised scow to Restricted Data by the Commission under subsection 145 b." Public Law
87-206 (75 Stat. 475) (1961), etc. 5, deleted the words "subsection 145 b.," and substituted in lieu
thereof the words, "sulnections 145 b. and 145 c.",
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in accordance with section 123, or is undertaken pursuant to an
agreement existing on the effective date of this act. 1
"b.gi The President may authorize the Department of Defense,
with the assistance of the Commission, to cooperate with another
nation or with a regional defense organization to which the United
States is a party, and to communicate to that nation or organization such Restricted Data (including design information) as is necessary to
"(1) the development of defense plans;
"(2) the training of personnel In the employment of and defense against atomic weapons; and other military applications
of atomic energy;
"(3) the evaluation of the capabilities of potential enemies in
the employment of atomic weapons and other military applications of atomic energy; and

"(4) the development of compatible delivery systems for
whenever the President determines that the proposed cooperation
and the proposed communication of the Restricted Data will promote and will not constitute an unreasonable risk to the common
defense and security, while such other nation or organization is
participating with the United States pursuant to an international
arrangement by substantial and material contributions to the
mutual defense and security: Provided, however, That the cooperation is undertaken pursuant to an agreement entered into in acatomic weapons;

cordance with section 123.
"c.os In addition to the cooperation authorized in subsections 144
a. and 144 b., the President may authorize the Commission, with
the assistance of the Department of Defense, to cooperate with an-

other nation and

"(1) to exchange with that nation Restricted Data concerning
atomic weapons: Provided, That communication of such Restricted Data to that nation is necessary to improve its atomic
weapon design, development, or fabrication capability and provided that nation has made substantial progress in the development of atomic weapons; and

el Public Law $6- 479 (72 &at. 276) (1968), est. 6, amended

saw. a of sac. 144 by inserting the
word "civilian" before the words "reactor development" in clause
(2) thereat
Is Public Lew 85-479 (72 Stat. 276) (19611), sec. 6, amended sec. 144 by rebetitatIng a new
ethnic. b. Before amendment subset. b read m follow
"b. The President may authorise the Deportment of Defame. with ea aiiiimoe of the Commbsion, to cooperate with another nation or with a regional defense
orpaistion to which the
United States is a party, and to communicate to that nation or orgasimtion
midi Restricted
Data as is necessary to
"(1) the development of Meow Sang
"(2) the training of personnel in the employment or and dames engirt atomic 'wow and
"(3) the evaluation of the capabilities of potential enemies in the employment of atomic weer
one.

"While such other nation or orpnisatke a participating with the United Stales pursuant to
an international arrangement by subetantial and matmial coatribatken to the emend defense
and security: Avoided however, That no such cooperation shall involve economic:Idiom of Restricted Data relating to the design or fabrication of atomic weapons ancept with regard to es.
tonal characteristic", including ann, weight, and shape, yield. and affects, sad system, sm.
Aoyed in the delivery or use thereof but not including any data in those categsries umbels in the
nt judit of the Commisaion and the Department of Defame such data will not reveal important nformation concianina the deign or fabrication of the nuclear components of an
atomic weapon: Arid provided fureher, ' net Piss cooperation is undertaken pezeuaat to an epee.
meet entered into in accordance with section la."
sa public Law 22-479 (72 Stat. 276) (1958), sec. 7, amended sec. 144 by adding abuses. c and 4.
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"(2) to communicate or exchange with that nation Restricted
Data concerning research, development, or design, or military
reactors,
whenever the President determines that the proposed cooperation
and the communication of the proposed Restricted Data will promote and will not constitute an unreasonable risk to the common
defense and security, while such other nation is participating with

the United States pursuant to an international arrangement by
substantial and material contributions to the mutual defense and
security: Provided, however, That the cooperation is undertaken
pursuant to an agreement entered into in accordance with section
123.

"d.63 The President may authorize an agency of the United

States to communicate in accordance with the terms and conditions
of an agreement for cooperation arranged pursuant to subsection
144 a., b., or c., such Restricted Data as is determined to be transmissible under the agreement for cooperation involved.

"Sec. 145. Restrictions.

"a. No arrangement shall be made under section 31, no contract
shall be made or continued in effect under section 41, and no license shall be issued under section 103 or 104, unless the person
with whom such arrangement is made, the contractor or prospective contractor, or the prospective licensee agrees in writing not to
permit any individual to have access to Restricted Data until the
Civil Service Commission shall have made an investigation and
report to the Commission on the character, associations, and loyalty of such individual, and the Commission shall have determined
that permitting such person to have access to Restricted Data will
not endanger the common defense and security.
"b. Except as authorized by the Commission or the General Manager upon a determination by the Commission or General Manager
that such action is clearly consistent with the national interest, no
individual shall be employed by the Commission nor shall the Com-

mission permit any individual to have access to Restricted Data
until the Civil Service Commission shall have made an investigation and report to the Commission on the character, associations
and loyalty of such individual, and the Commission shall have determined that permitting such person to have access to Restricted
Data will not endanger the common defense and security.
"Sec. 147.64 Safeguards Information.

"a. In addition to any other authority or requirement regarding

from disclosure of information, and subject to subsection
552 of title 5 of the United States Code, the Commission shall prescribe such regulations, after notice and opportunity for public comment, or issue such orders, as necessary to prohibit the unauthorized disclosure of safeguards infix mation which
specifically identifies a licensee's or applicant's detailed
"(1) control and accounting procedures or security measures

X3) of section
(bprotection

(including security plans, procedures or equipment) for the
physical protection of special nuclear material, by whomever

"Sac. 147 was added by sac. 207(01) of Public Law 96-295 (94 Stat. 786).
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possessed, whether in transit or at fixed sites, in quantities de-

termined by the Commission to be significant to the public

health and safety or the common defense and security;
"(2) security measures (including security plans, procedures
and equipment) for the physical protection of source material

or byproduct material, by whomever possessed, whether in
transit or at fixed sites, in quantities determined by the Commission to be significant to the public health and safety or the

common defense and security; or
"(3) security measures (including security plans, procedures,
and equipment) for the physical protection of and the location
of certain plant equipment vital to the safety of production or

utilization facilities involving nuclear materials covered by

paragraphs (1) and (2)
if the unauthorized disclosure of such information could reasonably
be expected to have a significant adverse effect on the health and
safety of the public or the common defense and security by significantly increasing the likelihood of theft, diversion, or sabotage of
such material or such facility. The Commission shall exercise the

authority of this subsection

"(A) so as to apply the minimum restrictions needed to protect the health and safety of the public or the common defense
and security, and
"(B) upon a determination that the unauthorized disclosure
of such information could reasonably be expected to have a significant adverse effect on the health.and safety of the public or
the common defense and security by significantly increasing
the likelihood of theft, diversion, or sabotage of such material
or such facility.
Nothing in this.Act shall authorize the Commission to prohibit the
public disclosure of information pertaining to the routes and quantities of shipments of source material, by-product material, high
level nuclear waste, or irradiated nuclear reactor fuel. Any person,
whether or not a licensee of the Commission, who violates any regulation adopted under this section shall be subject to the civil monetary penalties of section 234 of this Act. Nothing in this section

shall be construed to authorize the withholding of information

from the duly authorized committees of the Congress.
"b. For the purposes of section 223 of this Act, any regulations or
orders prescribed or issued by the Commission under this section
shall also be deemed to be prescribed or issued under section 161 b.
of this Act.
"c. Any determination by the Commission concerning the applicability of this section shall be subject to judicial review pursuant
to subsection (aX4XB) of section 552 of title 5 of the United States
Code.

"d. Upon prescribing or issuing any regulation or order under
subsection a. of this section, the Commission shall submit to Congress a report that:
"(1) specifically identifies the type of information the Commission intends to protect from disclosure under the regulation
or order;
"(2) specifically states the Commission's justification for determining that unauthorized disclosure of the information to
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be protected from disclosure under the regulation or order
could reasonably be expected to have a significant adverse

effect on the health and safety of the public or the common defense and security by significantly increasing the likelihood of
theft, diversion, or sabotage of such material or such facility,
as specified under subsection (a) of this section; and
"(3) provides justification, including proposed alternative regulations or orders, that the regulation or order applies only the
minimum restrictions needed to protect the health and safety
of the public or the common defense and security.
"e. In addition to the reports required under subsection d. of this
section, the Commission shall submit to Congress on a quarterly
basis a report detailing the Commission's application during that
period of every regulation or order prescribed or issued under this
section. In particular, the report shall:
"(1) identify any information protected from disclosure pursuant to such regulation or order;
"(2) specifically state the Commission's justification for deter-

mining that unauthorized disclosure of the information protected from disclosure under such regulation or order could
reasonably be expected to have a significant adverse effect on
the health and safety of the public or the common defense and
security by significantly increasing the likelihood of theft, diversion or sabotage of such material, or such facility, as specified under subsection a. of this section; and

"(3) provide justification that the Commission has applied
such regulation or order so as to protect from disclosure only
the minimum amount of information necessary to protect the
health and safety of the public or the common defense and security.
"Sec. 148." Prohibition Against the Dissemination of Certain
Unclassified Information.- "a. (1) In addition to any other authority or requirement regarding protection from dissemination of information, and subject to
section 552(bX3) of title 5, United States Code, the Secretary of
Energy (hereinafter in this section referred to as the `Secretary'),
with respect to atomic energy defense programs," shall prescnbe
such regulations, after notice and opportunity for public comment
thereon, or issue such orders es may be necessary to prohibit the
unauthorized dissemination of unclassified information pertaining

to

"(A) the design of production facilities or utilization facilities;
"(B) security measures (including security plans, procedures,
and equipment) for the physical protection of (i) production or

utilization facilities, (ii) nuclear material contained in such facilities, or (iii) nuclear material in transit; or
"(C) the design, manufacture, or utilization of any atomic
weapon or component if the design, manufacture, or utilization
of such weapon or component was contained in any informa" Sec. 210(a)(1) of Public Law 97-90 (95 Stat. 1169) added sec. 148.

"Sec. 17(a) of Public Law 97-415 (96 Stat. 2076) added the words ", with respect to atomic
energy defense programs,".
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tion declassified or removed from the Restricted Data category
by the Secretary (or the head of the predecessor agency of the
Department of Energy) pursuant to section 142.

"(2) Thu Secretary may prescribe regulations or issue orders
under paragraph (1) to prohibit the dissemination of any information described in such paragraph only if and to the extent that the
Secretary determines that the unauthorized dissemination of such
information could reasonably be expected to have a significant adverse effect on the health and safety of the public or the common
defense and security by significantly increasing the likelihood of
(A) illegal production of nuclear weapons, or (B) theft, diversion, or
sabotage of nuclear materials, equiprn:nt, or facilities.
"(3) In making a determination under paragraph (2), the Secretary may consider what the likelihood of an illegal production,
theft, diversion, or sabotage referred to in such paragraph would be
if the information proposed to be prohibited from dissemination
under this section-were at no time available for dissemination.
"(4) The Secretary shall exercise his authority under this subsection to prohibit the dissemination of any information described in
subsection a.(1)
"(A) so as to apply the minimum restrictions needed to protect the health and safety of the public or the common defense
and security; and
"(B) upon a determination that the unauthorized dissemination of such information could reasonably be expected to result
in a significant adverse effect on the health and safety of the
public or the common defense and security by significantly increasing the likelihood of (i) illegal production of nuclear weap-

ons, or (ii) theft, diversion, or sabotage of nuclear materials,
equipment, or facilities.

"(5) Nothing in this section shall be construed to authorize the
Secretary to authorize the withholding of information from the appropriate committees of the Congress.

"b. (1) Any person who violates any regulation or order of the
Secretary issued under this section with respect to the unauthor-

ized dissemination of information shall be subject to a civil penalty,
to be imposed by the Secretary, of not to exceed $100,000 for each
such violation. The Secretary may compromise, mitigate, or remit
any penalty imposed under this subsection.
"(2) The provisions of subsections b. and c. of section 234 of this
Act shall be applicable with respect to the imposition of civil penal-

ties by the Secretary under this section in the same manner that
such provisions are applicable to the imposition of civil penalties
by the Commission under subsection a. of such section.

"c. For the purposes of section 223 of this Act, any regulation
prescribed or order issued by the Secretary under this section shall
also be deemed to be prescribed or issued under section 161 b. of
this Act."
"d.67 Any determination by the Secretary concerning the applicability of this section shall be subject to judicial review pursuant
to section 552(aX4XB) of title 5, United States Code.
°I Soc. 17(b) of Public Low 97-415 (96 Sta. 2076) addod submit d and o.
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"e.47 The Secretary shall prepare on a quarterly basis a report to
be made available upon the request of any interested person, detailing the Secretary's application during that period of each regulation or order prescribed or issued under this section. In particu-

lar, such report shall

"(1) identify any information protected from disclosure pursuant to such regulation or order;
"(2) specifically state the Secretary's justification for deter-

mining that unauthorized dissemination of the information

protected from disclosure under such regulation or order could
ressonabl be expected to have a significant adverse effect on
the health and safety of the public or the common defense and
security by significantly increasing the likelihood of illegal production of nuclear weapons, or theft, diversion, or sabotage of
nuclear materials, equipment, or facilities, as specified under
subsection a.; and
"(3) provide justification that the Secretary has applied such

regulation or order so as to protect from disclosure only the
minimum amount of information necessary to protect the
health and safety of the public or the common defense and security."
"CHAPTER 17. JOINT COMMITTEE ON ATOMIC ENERGY

[REPEALED-1977] es

"Our= 19. MISCELLANEOUS

.
"Sec. 951. Report to Congress.The-Commission shall submit to
the Congress, in January" of each year, a report concerning the

activities of the Commission. The Commission shall include in such

report, and shall at such other times as it deems desirable submit
to the Congress, such recommendations for additional legislation as
the Commission deems necessary or desirable.
"CHAPTER 20.7° JOINT COMMITTEE ON ATOMIC ENERGY ABOLISHED;
FUNCTIONS AND RESPONSIBILITIES REASSIGNED

"Sec. 301. Joint Committee on Atomic Energy Abolished.
"a. The Joint Committee on Atomic Energy is abolished.
"b. Any reference in any rule, resolution, or order of the Senate
or the House of Representatives or in any law, regulation, or Executive order to the Joint Committee on Atomic Energy shall, on and
Idler the date of enactment of this section, be considered as refer"Sea 3024) of this set, as added by Pub& law M-110, repealed ch. 17. For !natters regardSt
the
the word.' td July"
alter the word "Jas
143of(73 tat. 73) (1959marbameladedlibal of 251.1bytel.
Jig PubrillifIra"r
ID Chapter 20 was

by Public Iww 95-110 (91 Stat. SSD.
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ring to the committees of the Senate and the House of Representatives which, under the rules of the Senate and the House, have jurisdiction over the subject matter of such reference.
"c. All records, data, charts, and files of the Joint Committee on
Atomic Energy are transferred to the committees of the Senate and
House of Representatives which, under the rules of the Senate and
the House, have jurisdiction over the subject matters to which such
records, data, charts, and files relate. In the event that any record,
data, chart, or file shall be within the jurisdiction of more than one
committee, duplicate copies shall be provided upon request.
"Sec. 302. Transfers of Certain Functions of the Joint Committee on Atomic Energy and Conforming Amendments to Certain

Other Laws.

"h. Effective on the date of enactment of this section, chapter 17
of this Act is repealed.
"b. Section 103 of the Atomic Energy Community Act of 1955, as
amended, is repealed.
"c. Section 3 of the Congressional Budget and Impoundment Control Act of 1974 is amended by
"(1) striking the subsection designation '(a)'; and
"(2) repealing subsection (b).
"d. Section 252(aX3) of the Legislative Reorganization Act of 1970
is repealed.

"Sec. 303. Information and Assistance to Congressional Com-

m ittees.

"a. The Secretary of Energy and the Nuclear Regulatory Commission shall keep the committees of the Senate and the House of

Representatives which under the rules of the Senate and the

House, have jurisdiction over the functions of the Secretary or the
Commission, fully and currently informed with respect to the activities of the Secretary and the Commission.
"b. The Department of Defense and Department of State shall
keep the committees of the Senate and the House of Representatives which under the rules of the Senate and the House, have jurisdiction over national security considerations of nuclear energy,
fully and currently informed with respect to such matters withm
the Department of Defense and Department of State relating to na-

tional security considerations of nuclear technology which are
within the jurisdiction of such committees.

"c. Any Government agency shall furnish any information requested by the committees of the Senate and the House of Repre-

sentatives which, under the rules of the Senate and the House,

have jurisdiction over the development, utilization, or application
of nuclear energy, with respect to the activities or responsibilities
of such agency in the field of nuclear energy which are within the
jurisdiction of such committees.
"d. The committees of the Senate and the House of Representatives which, under the rules of the Senate and the House, have jurisdiction over the development, utilization, or application of nuclear energy, are authorized to utilize the services, information, facilities, and personnel of any Government agency which has activities
or responsibilities in the field of nuclear energy which are within
the jurisdiction of such committees: Provided, however, That any
utilization of personnel by such committees shall be on a reimburs-
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able basis and shall require, with respect to committees of the
Senate, the prior written consent of the Committee on Rules and
Administration, and with respect to committees of the House of
Reprasentativ.es the prior written consent of the Committee on
House Admuustration".
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e. International Atomic Energy Agency Participation Act of 1957,
as amended
Partial text of Public Law 85-177 DLR. 89921, 22 U.S.C. 2021-2026, 71 Stat. 453.
approved August 28, 1957; as amended by Public Law 85-795, 72 Stat. 959, ap.
proved August 28, 1958; Public Law 89-348, 79 Stat. 1310, approved November 8,
1965; and by Public Law 96.465 [H.R. 67901, 94 Stat. 2071 at 2161, approved October 17, 1980

AN ACT To provide for the appointment of representatives of the United States in
the organs of the International Atomic Energy Agency, and to make other provisions with respect to the participation of the United States in that Agency, and
for other purposes.

Be 1t enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the "International Atomic Energy Agency Participation
Act of 1957".

Sec. 2. (a) The President, by and with the advice and consent of
the Senate, shall appoint a representative and a deputy representa-

tive of the United States to the International Atomic Energy

Agency (hereinafter referred to as the "Agency"), who shall hold
office at the pleasure of the President. Such representative and

deputy representative shall represent the United States on the
Board of Governors of the Agency, may represent the United
States at the General Conference, and may serve ex officio as
United States representative on any organ of that Agency, and
shall perform such other functions in connection with the participation of the United States in the Agency as the President may
from time to time direct.

(b) The President, by and with the advice and consent of the
Senate, may appoint or designate from time to time to attend a

specified session or specified sessions of the General Conference of
the Agency a representative of the United States and such number
of alternates as he may determine consistent with the rules of procedure of the General Conference.

(c) The President may also appoint or designate from time to

time such other persons as he may deem necessary to represent the
United States in the organs of the Agency. The President may designate any officer of the United States Government, whose appointment is subject to confirmation by the Senate, to act, n about additional compensation, for temporary periods as the representative of

the United States on the Board of Governors or to the General

Conference of the Agency in the absence or disability of the representative and deputy representative appointed under section 2(a) or
in lieu of such representatives in connection with a specified snbject matter.
(d) All persons appointed or designated in pursuance of authority
contained in this section shall receive compensation at rates determined by the President upon the basis of duties to be performed
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but not in excess of rates authorized by sections 401, 402, and 403
of the Foreign Service Act of 1980 by chiefs of mission, members of
the Senior Foreign Service, and Foreign Service officers occupying
positions of equivalent importance. except that no Member of the
Senate or House of Representatives or officer of the United States
who is designated under subsection (b) or subsection (c) of this section as a delegate or representative of the United States or as an
alternate to attend any specified session or specified sessions of the
General Conference shall be entitled to receive such compensation.' Any person who receives compensation pursuant to the provisions of this subsection may be granted allowances and benefits
not to exceed those received under the Foreign Service Act of 1980
by chiefs of mission, members of the Senior Foreign Service and
Foreign Service officers occupying positions of equivalent importance.2

Sec. 3. The participation of the United States in the International Atomic Energy Agency shall be consistent with and in furtherance of the purposes of the Agency set forth in its statute and the
policy concerning the development, *use, and control of atomic
energy set forth in the Atomic Energy Act of 1954, as amended.
[The President shall, from time to time as occasion may require,
but not less than once each year, make reports to the Congress on
the activities of the International Atomic Energy Agency and on
the participation of the United States therein.] 3 In addition to any

other requirements of law, the Department of State and the

Atomic Energy Commission shall keep the Joint Committee on
Atomic Energy, the House Committee on Foreign Affairs, and the
Senate Committee on Foreign Relations, as appropriate, currently
informed with respect to the activities of the Agency and the participation of the United States therein.

Sec. 4. The representatives provided for in section 2 hereof, when
representing the United States in the organs of the Agency, shall,
at all times, act in accordance with the instructions of the President, and such representatives shall, in accordance with such instructions, cast any and all votes under the statute of the International Atomic Energy Agency.
Sec. 5. There is hereby authorized to be appropriated annually to

the Department of State, out of any money in the Treasury not
otherwise appropriated, such sums as may be necessary for the
payment by the United States of its share of the expenses of the

International Atomic Energy Agency as apportioned by the Agency
in accordance with paragraph (D) of article XIV of the statute of
the Agency, and for all necessary salaries and expenses of the representatives provided for in section 2 hereof and of their appropri-

ate staffs, including personal services without regard to the civil
service laws and the Classification Act of 1949, as amended; travel

References in this subsection to sections of the Foreign Service Act of 1980 and to the Senior
Foreign Service were inserted by NC. 2206(aX7) of Public Law 94-465 (94 Stat. 2161), effective
Feb. 15,1981. These replaced a reference to sea. 411 and 412 of the Foreign Service Act of 1946
The reference. to the Foreign Service Act of 1980 and to the Senior Foreign Service were
inserted by sec. 2206(aX7) of Public Law 96-465 (94 Stat. 2161), effective Feb. 15,1981.
2 Public Law 89-348 (79 Stat. 1310, sec. 1(20), emended Public Law 85-177 by repealing the

requirement of a report to the Congress by the President not lees than once each year on the
activities of the Intrernational Atomic Energy Agency and on the participation of the United
States therein.
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expenses without regard to the Standardized Government Travel
Regulations, as amended, the Travel Expense Act of 1949, as
amended, and section 10 of the Act of March 3, 1933, as amended;
salaries as authorized by the Foreign Service Act of 1980,4 or as
authorized by the Atomic Energy Act of 1954, as amended, and expenses and allowances of personnel and dependents as authorized
by the Foreign Service Act of 1980; 4 services as authorized by sec.

15 of the Act of Aug. 2, 1946 (5 U.S.C. 55a); 5 translating and other

services, by contract; hire of passenger motor vehicles and other
local transportation; printing and binding without regard to section
II of the Act of March 1, 1919 (44 U.S.C. 111); official functions and

courtesies; such sums as may be necessary to defray the expenses
of United States participation in the Preparatory Commission for
the Agency, established pursuant to annex I of the statute of the
Agency; and such other expenses as may be authorized by the Secretary of State.
Sec. 6. (a) 6 Notwithstanding any other provision of law, Executive order or regulation, a Federal employee who, with the approval of the Federal agency, or the head of the department by which

he is employed, leaves his position to enter the employ of the

Agency shall not be considered for the purposes of the Civil Service

Retirement Act, as amended, and the Federal Employees' Group

Life Insurance Act of 1954, as amended, as separated from his Federal position during such employment with the Agency but not to
extend beyond the first three consecutive years of his entering the
employ of the Agency: Provided, (1) That he shall pay to the Civil
Service Commission' within ninety days from the date he is separated without prejudice from the Agency all necessary deductions
and agency contributions for coverage under the Civil Service Retirement Act for the period of his employment by the Agency, and
(2) That all deductions and agency, contributions necessary for continued coverage under the Federal Employees' Group Life Insurance Act of 1954, as amended, shall be made during the term of his
employment with the International Atomic Energy Agency. If such
employee, within three years from the date of his employment with
the Agency, and within ninety days from the date he is separated

without prejudice from the Agency, applies to be restored to his
Federal position, he shall within thirty days of such application be
restored to such position or to a position of like seniority, status
and pay.
(b) Notwithstanding any other provision of law, Executive order

or regulation, any Presidential appointee or elected officer who
leaves his position to enter, or who within ninety days after the

termination of his position enters, the employ of the Agency, shall
be entitled to the coverage and benefits of the Civil Service RetireReference to the Foreign Service Act of 1980 was inserted in lieu of a reference to the Foreign Service Act of 1946 by sec. 2206(aX7) of Public Law 96-465 (94 Stat. 21621. effective Feb. 15.
1981.

Public Law 89-554 (80 Stat. 416) codified sec 15 of the Act of Aug. 2,1946. as 5 U.S.C. 3109.
'Sec. 7 of Public Law 85-795 (72 Stat. 959). approved Aug. 28,1958, repealed sec. 6(a), "except
that it shall be considered to remain in effect with respect to any employee subject thereto who
is serving as an employee of the International Atomic Energy Agency on the date of enactment
of this Act and who does not make the election referred to in sec. 6 and for the purposes of any
rights and benefits vested thereunder prior to such date."
' The Office of Personnel Management was substituted for the Civil Service Commission pursuant to sec. 102 of Reorganization Plan No. 2 of 1978.
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ment Act, as amended, and the Federal Employees' Group Life In-

surance Act of 1954, as amended, but not beyond the earlier of
either the termination of his employment with the Agency or the
expiration of three years from the date he entered employment

with the Agency: Provided, (1) That he shall pay to the Civil Service Commission' within ninety days from the date he is separated
without prejudice from the Agency all necessary deductions and
agency contributions for coverage under the Civil Service Retirement Act for the period of his employment by the agency and (2)
That all deductions and agency contributions necessary for continued coverage under the Federal Employees' Group Life Insurance
Act of 1954, as amended, shall be made during the term of his employment with the Agency.
(c) The President is authorized to prescribe such regulations as
may be necessary to carry out the provisions of this section and to

protect the retirement, insurance and such other civil service
rights and privileges as the President may find appropriate.

Sec. 8. In the event of an amendment to the Statute of the

Agency being adopted in accoreance with article XVIII-C of the
Statute to which the Senate by formal vote shall refuse its advice
and consent, upon notification by the Senate to the President of
such refusal to advise and consent, all further authority under sections 2, 3, 4, and 5 of this Act, as amended, shall terminate: Provided, however, That the Secretary of State, under such regulations as
the President shall promulgate, shall have the necessary authority
to complete the prompt and orderly settlement of obligations and
commitments to the Agency already incurred and pay salaries, al-

lowances, travel expenses, and other expenses required for a

prompt and orderly termination of United States participation in
the Agency: And provided further, That the representative and the
deputy representative of the United States to the Agency, and such
other officers or employees representing the United States in the
Agency, under such regulations as the President shall promulgate,
shall retain their authority under this Act for such time as may be
necessary to complete the settlement of matters arising out of the
United States participation in the Agency.
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EURATOM Cooperation Act of 1958, as amended
Public Law 85-846 (S. 42731, 72 Stat. 1084, 42 U.S.C. 2291-2296, approved August
28, 1958; as amended by Public Law 87-206, 75 Stat. 479, approved September 6,
1961; Public Law 88-394, 78 Stat. 376, approved August 1, 1964; Public Law 9019e. 81 Stat. 578, approved December 14, 1967; and by Public Law 93-88, 87 Stat.
296, approved August 14, 1973

AN ACT To provide for cooperation with the European Atomic Energy Community.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the "EURATOM Cooperation Act of 1958".

Sec. 2. As used in this Act

(a) "The Community" means the European Atomic Energy Com-

munity (EURATOM).
(b) The "Commission" means the Atomic Energy Commission, as
established by the Atomic Energy Act of 1954, as amended.

(c) "Joint program" means the cooperative program established
by the Community and the United States and carried out in accordance with the provisions of an agreement for cooperation entered into pursuant to the provisions of section 123 of the Atomic

Energy Act of 1954, as amended, to bring into operation in the territory of the members of the Community powerplants using nuclear reactors of types selected by the Commission and the Community, having as a goal a total installed capacity of approximately one
million kilowatts of electricity by December 31, 1963, except that
two reactors may be selected to be in operation by December 31,
1965.

(d) All other terms used in this Act shall have the same meaning
as terms described in section 11 of the Atomic Energy Act of 1954,
as amended.
Sec. 3. There is hereby authorized to be appropriated to the Commission, in accordance with the provisions of section 261(aX2) of the
Atomic Energy Act of 1954, as amended, the sum of $3,000,000 1 as
an initial authorization for fiscal year 1959 for use in a cooperative
program of research and development in connection with the types
of reactors selected by the Commission and the Community under

the joint program. The Commission may enter into contracts for
such periods as it deems necessary, but in no event to exceed five
years, for the purpose of conducting the research and development
program authorized by this section: Provided, That the Community
authorizes an equivalent amount for use in the cooperative program of research and development.
Sec. 4. The Commission is authorized, within limits of amounts

which may hereafter be authorized to be appropriated in accord-

' Public Law 86-50 (sec. 109), Public Law 87-701 (sec 109), Public Law 88-72 (sec. 103), Public
Law 88-332 (sec 101(a9, and Public Law 89-32 (sec. 101), authorized appropriation of an ad&
tional $7, 000,000,15,000,000, $7,500,000, $3,000,000, and $3,000,000. respectively.
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ance with the provisions of section 261(aX2) of the Atomic Energy
Act of 1954, as amended, to make guarantee contracts which shall
in the aggregate not exceed a total contingent liability of
$90,000,000 designed to assure that the charges to an operator of a
reactor constructed under the joint program for fabricating, processing, and transporting fuel will be no greater than would result
under the fuel fabricating and fuel life guarantees which the Commission shall establish for such reactor. Within the limits of such
amounts, the Commission is authorized to make contracts under
this section, without regard to the provisions of sections 3679 and
3709 of the Revised Statutes, as amended, for such period of time
as it determines to be necessary: Provided, however, That no such

contracts may extend for a period longer than that necessary to
cover fuel loaded into a reactor constructed under the joint program during the first ten years of the reactor operation or prior to
December 31, 1973 (or December 31, 1975, for not more than two
reactors selected under section 2(c)), whichever is earlier. In estab-

lishing criteria for the selection of projects and in entering into
such guarantee contracts, the Commission shall be guided by, but
not limited to, the following principles:
(a) The Commission shall encourage a strong and competitive
atomic equipment manufacturing industry in the United States designed to provide diversified sources of supply for reactor parts and
reactor fuel elements under the joint program;
(b) The guarantee shall be consistent with the provisions of this
Act and of Attachment A to the Memorandum of Understanding
between the Government of the United States and the Community,
signed in Brussels on May 29, 1958, and in Washington, District of
Columbia, on June 12, 1958, and transmitted to Congress on June
23, 1958;

"(c) 2 The Commission shall establish and publish criteria for
computing the maximum fuel element charge and minimum fuel
element life to be guaranteed by the manufacturer as a basis for
inviting and evaluating proposals.
"(d) The guarantee by the manufacturer shall be as favorable as
any other guarantee offered by the manufacturer for any comparable fuel element within a reasonable time period; and

"(e) The Commission shall obtain a royalty-free, nonexclusive, irrevocable license for governmental purposes to any patents on inventions or discoveries made or conceived by the manufacturer in
the course of development or fabrication of fuel elements during
the period covered by the Commission's guarantee.
"Sec. 5.3 Pursuant to the provisions of section 54 of the Atomic
Energy Act of 1954, as amended, there is hereby authorized for sale
or lease to the Community3 Public Law 87-206 (75 Stat. 475), amended sec. 4(c). Prior to amendment it read: "The coin
mission shall establish and publish minimum levels of fuel element cost and life to be guaran
teed by the manufacturer as a basis for inviting and evaluating proposals."
3 Public Lew 90-190 (Si Stet 575), sec. 13, amended sec. 5 by substituting a new section.
Before amendment. Sec. 5 read as follows:

'Sec. 5. Pursuant to the provisions of section 54 of the Atomic Energy Act of 1954, u amended, there is hereby authorised for sale or we to the Community:
Seventy thousand kilograms of contained uranium 235
Five hundred kilograms of plutonium
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an amount of contained uranium 235 which does not exceed
that necessary to support the fuel cycle of power reactors located within the Community having a total installed capacity of
thirty-five thousand megawatts of electric energy, together
with twenty-five thousand kilograms of contained uranium 235
for other purposes;

one thousand five hundred kilograms of plutonium; and

thirty kilograms of uranium 233;
in accordance with the provisions of an agreement or agreements
for cooperation between the Government of the United States and
the Community entered into pursuant to the provisions of section
123 of the Atomic Energy Act of 1954, as amended: Provided, That
the Government of the United States obtains the equivalent of a
first lien of any such material sold to the Community for which

payment is not made in full at the time of transfer. The Commission may enter in.() contracts to provide, after December 31, 1968,
for the producing or enriching of all, or part of, the above-mentioned contained uranium 235 pursuant to the provisions of subsection 161 v. (B) of said Act, as amended in lieu of sale or lease there-

of.

Sec. 6. (a) The Atomic Energy Commission is authorized to purchase or otherwise acquire from the Community special nuclear
material or any interest therein from reactors constructed under
the joint program in accordance with the terms of an agreement
for cooperation entered into pursuant to the provisions of section
123 of the Atomic Energy Act of 1954, as amended: Provided, That
neither plutonium nor uranium 233 nor any interest therein shall
be acquired under this section in excess of the total quantities authorized by law. The Commission is hereby authorized to acquire
from the Community pursuant to this section up to four thousand
one hundred kilograms of plutonium for use only for peaceful purposes.

(b) Any contract made under the provisions of this section to acquire plutonium or any interest therein may be at such prices and
for such period of time as the Commission may deem necessary:
Provided, That with respect to plutonium produced in any reactor
constructed under the joint program, no such contract shall be for
a period greater than ten years of operation of such reactors or December 31, 1973 (or December 31, 1975, for not more thal two reac-

tors selected.under section 2(c)), whichever is earlier: And provided

further, That no such contract shall provide for compensation or
the payment of a purchase price in excess of the Commission's established price in effect at the time of delivery to the Commission
for such material as fuel in a nuclear reactor.
Thirty kilograms of uranium 233
In accordance with the provisions of an agreement or agreements for cooperation between the
Government of the United States and the Community entered into pursuant to the provisions of
section 123 of the Atomic Energy Act of 1954 u amended: Provided. That the Government of
the United States obtains the equivalent of a first Hen of any such material sold to the Commu
nity for which payment is not made in full at the time of transfer."
SIC. 5 had earlier been amended by Public Law 88-394 (78 Stat. 376), sec. 5, and by Public Law
87-206 (75 Stat. 475), sec. 19.
4 Public Law 93-88 (87 Stat. 296), amended this paragraph. Previously, it read "two hundred
fifteen thousand kilograms of contained uranium 235;".
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(c) Any contract made under the provisions of this section to acquire uranium enriched in the isotope uranium 235 may be at such
price and for such period of time as the Commission may deem nec-

essary: Provided, That no such contract shall be for a period of
time extending beyond the terminal date of the agreement for cooperation with the Community or provide for the acquisition of
uranium enriched in the isotope U-235 in excess of the quantities
of such material that have been distributed to the Community by
the Commission less the quantity consumed in the nuclear reactors
involved in the joint program: And provided further, That no such
contract shall provide for compensation or the payment of a purchase price in excess of the Atomic Energy Commission's estab-

lished charges for such material in effect at the time delivery is
made to the Commission.
(d) Any contract made under this section for the purchase of spe-

cial nuclear material or any interest therein may be made without
regard to the provisions of section 3679 of the Revised Statutes, as
amended.

(e) Any contract made under this section may be made without
regard to section 3709 of the Revised Statutes, as amended, upon
certification by the Commission that such action is necessary in the
interest of the common defense and security, or upon a showing by
the Commission that advertising is not reasonably practicable.
"Sec. 7. The Government of the United States of America shall
not be liable for any damages or third party liability arising out of
or resulting from the joint program: Provided however, That nothing in this section shall deprive any person of any rights under section 170 of the Atomic Energy Act of 1954, as amended. And provided further, That nothing in this section shall apply to arrangements made by the Commission under a research and development
program authorized n, section 3.' The Government of the United
States shall take such steps as may be necessary, including appropriate disclaimer or indemnity arrangements, in order to carry out
the provisions of this section.".

The previa) was added by Public Law 87-206 (75 Stat. 475).
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THE FOREIGN ASSISTANCE ACT OF 1961, AS AMENDED
(Selected Excerpts)

Sec. 620E6'3 Assistance to Pakistan.(a) The Congress recognizes that Soliiet Forces occupying Afghanistan pose a security
threat to Pakistan. The Congress also recognizes that an independent and democratic Pakistan with continued friendly ties with the
United States is in the interest of both nations. The Congress finds
that United States assistance will help Pakistan maintain its independence. Assistance to Pakistan is intended to benefit the people

of Pakistan by helping them meet the burdens imposed by the presence of Soviet forces in Afghanistan and by promoting economic development. In authorizing assistance to Pakistan, it is the intent of
Congress to promote the expeditious restoration of full civil liberties and representative government in Pakistan. The Congress further recognizes that it is in the mutual interest of Pakistan and the
United States to avoid the profoundly destabilizing effects of the
proliferation of nuclear explosive devices or the capacity to manufacture or otherwise acquire nuclear devices.
(b) The United States reaffirms the commitment made in its 1959
bilateral agreement with Pakistan relating to aggression from a
Communist or Communist-dominated state.
(c) Security assistance for Pakistan shall be made available in

order to assist Pakistan in dealing with the threat to its security
posed by the Soviet presence in Afghanistan. The United States

will take appropriate steps to ensure that defense articles provided
by the United States to Pakistan are used for defensive purposes.
(d) The President may waive the prohibitions of section 669 of
this Act at any time during the period beginning on the date of enactment of this section and ending on September 30, 1987, to pro-

vide assistance to Pakistan during that period if he determines
that to do so is in the national interest of the United States.

22 U S C 2375 Sec 620E was added by sec 736 of the International Security and Develop
ment Cooperation Act of 1981 (Public Law 97-113. 95 Stat 15611. The President exercised his
authority under subsec. idi on Feb. 11, 1982
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Sec. 669.'" Nuclear Enrichment Transfers.(a) Except as provided in subsection (b), no funds authorized to be appropriated by this
Act or the Arms Export Control Act n ay be used for the purpose of
providing economic assistance (including assistance under chapter
4 or part II), providing military'" assistance or grant military education and training, providing assistance under chapter 6 of part

IL"? or extending military credits or making guarantees, to any
country which, on or after the date of enactment of the Interna-

tional Security Assistance Act of 1977, delivers nuclear enrichment

equipment, materials, or technology to any other country, or receives such equipment, materials, or technology from any other
country, unless before such delivery
(1)

the supplying country and receiving country have

reached agreement to place all such equipment, materials, or
technology, upon delivery, under multilateral auspices and
management when available; and
(2) the recipient country has entered into an agreement with
the International Atomic Energy Agency to place all such
equipment, materials, technology, and all nuclear fuel and facilities in such country under the safeguards system of such
Agency.

(bX1) Notwithstanding subsection (a) of this section, the President
may furnish assistance which would otherwise be prohibited under

such subsection if he determines and certifies in writing to the
Speaker of the House of Representatives and the Committee on
Foreign Relations of the Senate. that
(A) the termination of such assistance would have a serious
adverse effect on vital United States interests; and
(B) he has received reliable assurances that the country in
question will not acquire or develop nuclear weapons or assist
other nations in doing so.
Such certification shall set forth the reasons supporting such determination in each particular case.'"
(2) la(A) A certification under paragraph (1) of this subsection
shall take effect on the date on which the certification is received

101 22 U.S.C. 2429. Sec. 669, as added by sec. 305 of Public Law 94-329, was amended and restated by sec. 12 of the International Security Assistance Act of 1977 (Public Law 95-92; 91 Stat.
62W.

See also sec. 620E of this Act (page 1621 which authorises the President to waive the prohibitions
contained in sec. 669 in order to provide assistance to Pakistan.

"'Sec. 10(bX4) of the International Security Assistance Act of 1978 (Public Law 95-384; 92
Stat. 735), added the parenthetical phrase and struck the words "or security supporting" which
previously appeared at this point.
'" The raferena to ch. 6 of pt. II was added by sec. 12(cX3) of the International Security Assistance Act of 1978 (Public Law 95-384; 92 Stat. 737).

"'Sec. 735 of the International Security and Development Cooperation Act of 1981 (Public
Law 97-113; 95 Stat. 1561) require, an annual report from the President beginning with food
year 1983 on the nuclear programs and related activities of any country for which a waiver of

secs. 66! or 670 is in effect. See page 279 for the complete text of MC. 735.
"'Par. (2) was amended and restated by sec. 737(b) of the International Security and Develop-

ment Cooperation Act of 1981 (Public Law 97-113; 95 Stat. 15621. It formerly rend as follows:
"(2) Any joint resolution which would terminate or restrict assistance described in subsection
(a) with respect to a country to which the prohibition in such subsection applies shall, if introduced within thirty days after the transmittal of a certification under paragraph (11 of this subsection with respect to such country, be considered in .he Senate in accordance with the provisions of section 601(b) of the International Security Assistance and Arms Export Control Act of
1976."

13O
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by the Congress. However, if, within 30 calendar days after receiving this certification, the Congress adopts a concurrent resolution
stating in substance that the Congress disapproves the furnishing
of assistance pursuant to the certification, then upon the adoption
of that resolution the certification shall cease to be effective and all
deliveries of assistance furnished under the authority of that certification shall be suspended immediately.
(B) Any concurrent resolution under this paragraph shall be considered in the Senate in accordance with the provisions of section
601(b) of the International Security Assistance and Arms Export

Control Act of 1976.

(C) For the purpose of expediting the consideration and adoption
of concurrent resolutions under this paragraph, a motion to proceed to the consideration of any such resolution after it has been
reported by the appropriate committee shall be treated as highly

privileged m the the House of Representatives.
Sec. 670.7 Nuclear Reprocessing Transfers, Transfers of Nucle-

ar Explosive Devices, and Nuclear Detonations.(aX1) Except as

provided in paragraph (2) of this subsection, no funds authorized to
be appropriated by this Act or the Arms Export Control Act may
be used for the purpose of providing economic assistance (including
assistance under chapter 4 of part II), providing military assistance
or grant military education and training providing assistance
under chapter 6 of part II, or extending military credits or making
guarantees, to any country which on or after the date of enactment
of the International Security Assistance Act of 1977 delivers nuclear reprocessing equipment, materials, or technology to any other
country or receives such equipment, materials, or technology from
m22 U.S.C. 2429a. Sec. 670, as added by I/8C. 12 of Public Law 95-92; 91 Stat. 620), was amend.
ed and restated by sec. 737(c) of the International Security and Development Cooperation Act of
1981 (Public Law 7-113; 95 Stat. 1562). It formerly read as follows:
"Sec. 670. Nuclear Re
Transfers and Nuclear Detonations.(a) Except as provided
in subsection (b), no fu
authonsed to be appropriated by this Act or the Ann. Export Control
Act may be used
of providing economic assistance (including assistance ur:der
chapter 4 of part II)
in( military assistance or grant military education and training, providing assistance u
r chapter 6 of part II or extending military credits or making guarantee,
to any country which on or after the data of enactment of the International Security Arietancs

Act of 1977

"(1) delivers nuclear reprocessing equipment, materials or technology to any other country or
receives such equipment, materials, or technology from any other country (except for the transfer of
technology associated with the investigation, under inrarnatsonal evalue.t)on
programs in whit the United States participates, of technologies which an alternative to purs
plutonium reprocessing); or
(2) is not a nuclearweapon Mara as defined in article DC(3) of the 'Treaty on the NonPm:iftraction of Nuclear Weapons and which detonates a nuclear explosive device.

"(bX1) Notwithstanding subisection (a) of this section, the President ma furnish itsratancc
which would otherwise be prohibited under such subsectim if he
.rd ontit,es in
writing to the Speaker of the Hesse of Representative and the Cern/nitre. Foreign ReLstions

of the Senate that the termination of such twister°. would be seriously prejudicial to Ow
achievement of United States nonproliferation objectives er otherwise jeopardin the common
defense and security. The President shall transmit with such certification statement setting
forth the specific reasons therefor.
"(2) Any joint resolution which would rarminatc or restrict assistance described in subsection
(a) with respect to a country to which the prembition in such subsection applies shall, it introduced within thirty days after the transmittal of a certification under
ph (1) of this subsection with respect to such country, be considered in the Senate in woo rdanes with the provu
sions of section 601(b) of the International Security Assistance and Anna Export Control Act of
1976."

Sec. 737(a) of Public Law 97-113 also provides the following:

"Sec. 737. (a) The Confrere finds that any trander of a nuclear explosive device to non.nuclearesapon state or, in the case of a nonuclear-wesoon state, any receipt or detonation of a
nuclear explosive device would ems, grave damage to bilateral relations between the United
States and that country."
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any other country (except for the transfer of reprocessing technology associated with the investigation, under international evaluation programs in which the United States participates, or technologies which are alternatives to pure plutonium reprocessing).
(2) Notwithstanding paragraph (1) of this subsection, the President may furnish assistance which would otherwise be prohibited
under that paragraph if he determines and certifies in writing to
the Speaker of the House of Representatives and the Committee on
Foreign Relations of the Senate that the termination of such assistance would be seriously prejudicial to the achievement of United
States nonproliferation objectives or otherwise jeopardize the
common defense and security. The President shall transmit with
such certification a statement setting forth the specific reasons
therefor. "'
(3XA) A certification under paragraph (2) of this subsection shall
take effect on the date on which the certification is received by the
Congress. However, if, within 30 calendar days after receiving this
certification, the Congress adopts a concurrent resolution stating in
substance that the Congress disapproves the furnishing of assistance pursuant to the certification, then upon the adoption of that
resolution the certification shall cease to be effective and all deliveries of assistance furnished under the authority of that certification shall be suspended immediately.
(B) Any concurrent resolution under this paragraph shall be considered in the Senate in accordance with the provisions of section
601(b) of the International Security Assistance and Arms Export
Control Act of 1976.
(C) For the purpose of expediting the consideration and adoption
of concurrent resolutions under this paragraph, a motion to proceed to the consideration of any such resolution after it has been
reported by the appropriate committee shall be treated as highly
privileged in the House of Representatives.
(bX1) Except as provided in paragraphs (2) and (3) of this subsec-

tion, no funds authorized to be appropriated by this Act or the
Arms Export Control Act may be used for the purpose of providing
economic assistance (including assistance under chapter 4 of part
II), providing military assistance or grant military education and
training, providing assistance under chapter 6 of part II, or extending military credits or making guarantees, to any country which on
or after the date of enactment of the International Security Assistance Act of 1977

(A) transfers a nuclear explosive device to a non-nuclearweapon state, or
(B) is a non-nuclear-weapon state and either
(i) receives a nuclear explosive device, or
(ii) detonates a nuclear explosive device.
(2XA) Notwithstanding paragraph (1) of this subsection, the President may, for a period of not more than 3( days of continuous session, furnish assistance which would otherwise be prohibited under
paragraph (1) of this subsection if, before furnishing such assistance, the President transmits to the Speaker of the House of Representatives, and to the Chairman of the Committee on Foreign Re-

lations of the Senate, a certification that he has determined that
an immediate termination of assistance to that country would be
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detrimental to the national security of the United States. Not more
than one such certification may be transmitted for a country with
respect to the same detonation, transfer, or receipt of a nuclear explosive device.

(B) If the President transmits a certification to the Congress

under subparagraph (A), a joint resolution which would permit the
President to exercise the waiver authority of paragraph (3) of this
subsection shall, if introduced in either House within 30 days of
continuous session after the Congress receives this certification, be
considered in the Senate and House of Representatives in accordance with subparagraphs (C) and (D) of this paragraph.
(C) Any joint resolution under this paragraph shall be considered
in the Senate in accordance with the provisions of section 601(b) of
the International Security Assistance and Arms Export Control

Act of 1976.

(D) For the purpose of expediting the consideration and adoption
of joint resolution under this paragraph, a motion to proceed to the
consideration of such a joint resolution after it has been reported
by the appropriate committee shall be treated as highly privileged
in the House of Representatives.
(E) For purposes of this paragraph, the term "joint resolution"

means a joint resolution the matter after the resolving clause of

which is as follows: "That the Congress having received on - a
certification by the President under section 670(bX2) of the Foreign.
Assistance Act of 1961 with respect to
, the Congress hereby
authorizes the President to exercise the waiver authority contained
in section 670(bX3) of that Act.", with the date of receipt of the cer-

tification inserted in the first blank and the name of the country

inserted in the second blank.
(3) Notwithstanding paragraph (1) of this subsection, if the Congress enacts a joint resolution under paragraph (2) of this subsection, the President may furnish assistance which would otherwise
be prohibited under paragraph (1) if he determines and certifies in
writing to the Speaker of the House of Representatives and the
Committee on Foreign Relations of the Senate that the termination
of such assistance would be seriously prejudicial to the achievement of United States nonproliferation objectives or otherwise jeopardize the common defense and security. The President shall transmit with such certification a statement setting forth the specific
reasons therefor.
(4) For purposes of this subsection, continuity of session is broken
only by an adjournment of Congress sine die and the days on which
either House is not in session because of an adjournment of more
than three days to a day certain are excluded in the computation
of any period of time in which Congress is in continuous session.
(5) As used in this subsection, the term "non-nuclear-weapon
state" means any country which is not a nuclear-weapon state, as
defined in article IX(3) of the Treaty on the Non-Proliferation of
Nuclear Weapons.
le
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Nuclear Non-Proliferation Act of 1978
Partial text of Public Law 95-242 M.R. 8638).92 Stat. 120, approved March 10,
1978

AN ACT To provide for more efficient and effective control over the proliferation of
nuclear explosive capability.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the "Nuclear Non-Proliferation Act of 1978."

NoTz.Sections of this Act which have been omitted
amend the Atomic Energy Act cf 1954. See the appropriate
sections of the 1954 Act beginning on page 509 for the text
of these omitted sections.
STATEMENT OF POLICY

Sec. 2.1 The Congress finds and declares that the proliferation of
nuclear explosive devices or of the direct capability to manufacture
or otherwise acquire such devices poses a grave threat to the security interests of the United States and to continued international
progress toward world peace and development. Recent events emphasize the urgency of this threat and the imperative need to increase the effectiveness of international safeguards and controls on
peaceful nuclear activities to prevent proliferation. Accordingly, it

is the policy of the United States to
(a) actively pursue through international initiatives mechanisms for fuel supply assurances and the establishment of
more effective international controls over the transfer and use
of nuclear materials and equipment and nuclear technology for
peaceful purposes in order to prevent proliferation, including
the establishment of common international sanctions;
(b) take such actions as are required to confirm the reliability of the United States in meeting its commitments to supply
nuclear reactors and fuel to nations which adhere to effective
non-proliferation policies by establishing procedures to facilitate the timely processing of requests for subsequent arrangements and export licenses;

1 22 U.S.C. 3201.
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(c) strongly encourage nations which have not ratified the
Treaty on the Non-Proliferation of Nuclear Weapons to do so
at the earliest possible date; 2 and
(d) cooperate with foreign nations in identifying and adapting suitable technologies for energy production and, in particular, to identify alternative options to nuclear power in aiding
such nations to meet their energy needs, consistent with the
economic and material resources of those nations and environmental protection.
STATEMENT OF PURPOSE

Sec. 3.3 It is the purpose of this Act to promote the policies set

forth above by

(a) establishing a more effective framework for international

cooperation to meet the energy needs of all nations and to
ensure that the worldwide development of peaceful nuclear activities and the export by any nation of nuclear materials and

equipment and nuclear technology intended for use in peaceful
nuclear activities do not contribute to proliferation;
(b) authorizing the United States to take such actions as are
required to ensure that it will act reliably in meeting its commitment to supply nuclear reactors and fuel to nations which
adhere to effective non-proliferation policies;
(c) providing incentives to the other nations of the world to
join in such international cooperative efforts and to ratify the
Treaty; and
(d) ensuring effective controls by the United States over its
exports of nuclear materials and equipment and of nuclear
technology.

DEFINITIONS

Sec. 4.4 (a) As used in this Act, the term
(1) "Commission" means the Nuclear Regulatory Commission;

(2) "Director" means the Director of the Arms Control and
Disarmament Agency;
(3) "IAEA" means International Atomic Energy Agency;
(4) "nuclear materials and equipment" means source material, special nuclear material, production facilities, utilization facilities, and components, items or substances determined to
have significance for nuclear explosive purposes pursuant to
subsection 109 b. of the 1954 Act;
(5) "physical security measures" means measures to reasonably ensure that tource or special nuclear material will only be
used for author z ad purpose and to prevent theft and sabotage;
(6) "sensitive Auclear technology" means any information
(including information incorporated in a production or utiliza*This policy was again reiterated by Congress in sec. 507 of the International Development
Cooperation Act of 1979 (Public Law 9(i -53; 93 Stet 378). Such sec. 507 also called fora report
from the Secretary of State by Nov. 1, 1979. on steps taken by the Department of State to encourage nations which art not parties to the treaty to become parties. See vol. I, page 292 for
complete tart of sec. 507.
s 22 U.S.C. 3202.
22 U.S.C. 3203.
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tion facility or important component part thereof) which is not
available to the public and which is important to the design,
construction, fabrication, operation or maintenance of a uranium enrichment or nuclear fuel reprocessing facility or a facility for the production of heavy water, but shall not include Restricted Data controlled pursuant to chapter 12 of the 1954 Act;

(7) "1954 Act" means the Atomic Energy Act of 1954, as

amended; and

(8) "the Treaty" means the Treaty on the Non-Proliferation

of Nuclear Weapons.6

(b) All other terms used in this Act not defined in this section
shall have the meanings ascribed to them by the 1954 Act, the
Energy Reorganization Act of 1974, and the Treaty.

TITLE IUNITED STATES INITIATIVES TO PROVIDE
ADEQUATE NUCLEAR FUEL SUPPLY
POLICY

Sec. 101.6 The United States, as a matter of national policy, shall
take such actions and institute such measures as may be necessary
and feasible to assure other nations and groups of nations that may
seek to utilize the benefits of atomic energy for peaceful purposes
that it will provide a reliable supply of nuclear fuel to those nations and groups of nations which adhere to policies designed to
prevent proliferation. Such nuclear fuel shall be provided under
agreements entered into pursuant to section 161 of the, 1954 Act or
vs otherwise authorized by law. The United States shall ensure

,hat it will have available the capacity on a long-term basis to

enter into new fuel supply commitments consistent. with its nonproliferation policies and domestic energy needs. The Commission
shall, on a timely basis, authorize the export of nuclear materials
and equipment when all the applicable statutory requirements are
met.
URANIUM ENRICHMENT CAPACITY

Sec. 102.7 The Secretary of Energy is directed to initate construction planning and design, construction, and operation activities for
expansion of uranium enrichment capacity, as elsewhere provided
by law. Further the Secretary as well as the Nuclear Regulatory
Commission, the Secretary of State, and the Director of the Arms
Control and Disarmament Agency are directed to establish and implement procedures which will ensure to the maximum extent feasible, consistent with this Act, orderly processing of subsequent arrangements and export licenses with minimum time delay.
REPORT

Sec. 103. The President shall promptly undertake a study to determine the need for additional United States enrichment capacity
to meet domestic and foreign needs and to promote United States
For text of treaty, we pop 34, vol. III.
4 22 US.C. 3221.
7 22 US.C. 3222.
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nonproliferation objectives abroad.
President shall report to
the Congress on the results of thisThe
study
within twelve months
after the date of enactment of
this Act.

INTERNATIONAL UNDERTAKINGS

Sec. 104.° (a) Consistent with section 105 of this Act, the President shall institute prompt discussions with other nations and
groups of nations, including both supplier and recipient nations, to
develop international approaches for meeting future worldwide nuclear fuel needs. In particular, the President is authorized and
urged to seek to negotiate as soon as practicable with nations possessing nuclear fuel production facilities or source material, and
such other nations and groups of nations, such as the IAEA, as
may be deemed appropriate, with a view toward the timely establishment of binding international undertakings providing for
(1) the establishment of an international nuclear fuel authority (INFA) with responsibility for providing agreed upon fuel
services and allocating agreed upon quantities of fuel resources
to ensure fuel supply on reasonably terms in accordance with
agreements between INFA and supplier and recipient nations;
(2) a set of conditions consistent with subsection (d) under
which international fuel assurances under INFA auspices will
be provided to recipient nations, including conditions which
will ensure that the transferred materials will not be used for
nuclear explosive devices;
(3) devising, consistent with the policy goals set forth in
tion 403 of this Act, feasible and environmentally sound secapproaches for the siting, development, and management under
effective international auspices and inspection of facilities for
the provision of nuclear fuel services, including the storage of
special nuclear material;
(4) the establishment of repositories for the storage of spent
nuclear reactor fuel under effective international auspices and
inspection;
(5) the establishment of arrangements under which nations
placing spent fuel in such repositories would receive appropriate compensation for the energy content of such spent fuel if
recovery of such energy content is deemed necessary or desirable; and
(6) sanctions for violation of the provisions of or for abrogation of such binding international undertakings.

(b) The President shall submit to Congress not later than six
months after the date of enactment of this Act proposals for initial
fuel assurances, including creation of an interim stockpile of urani-

um enriched to less than 20 percent in the uranium isotope 235
(low-enriched uranium) to be available for transfer pursuant to
sales arrangement to nations which adhere to strict policies de-a
signed to prevent proliferation when and if necessary to ensure

continuity of nuclear fuel supply to such nations. Such submission
shall include proposals for the transfer of low-enriched uranium up
to an amount sufficient to produce 100,000 MWe years of power
22 US.C. 3223.

.
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from light water nuclear reactors, and shall also include proposals
for seeking contributions from other supplier nations to such an interim stockpile pending the establishment of INFA.
(c) The President shall, in the report required by section 103, also
'dress the desirability of and options for foreign participation, insAuding investment, in new United States uranium enrichment facilities. This report shall also address the arrangements that would
be required to implement such participation and the commitments
that would be required as a condition of such participation. This
report shall be accompanied by any proposed legislation to implement these arrangements.
(d) The fuel assurances contemplated by this section shall be for
the benefit of nations that adhere to policies designated to prevent
proliferation. In negotiating the binding international undertakings called for in this section, the President shall, in particular,
seek to ensure that the benefits of such undertakings are available
to non-nuclear-weapon states only if such states accept IAEA safeguards on all their peaceful nuclear activities, do not manufacture
or otherwise acquire any nuclear explosive device, do not establish
any new enrichment or reprocessing facilities under their de facto
or de jure control, and place any such existing facilities under effective international auspices and inspection.
(e) The report required by section 601 shall include information
on the progress made in any negotiations pursuant to this section.
(0(1) The President may not enter into any binding international
undertaking negotiated pursuant to subsection (a) which is not a
treaty until such time as such proposed undertaking has been submitted to the Congress and has been approved by concurrent resolution.

(2) The proposals prepared pursuant to subsection (b) shall be
submitted to the Congress as part of an annual authorization Act
for the Department of Energy.
REEVALUATION OF NUCLEAR FUEL CYCLE

Sec. 105.9 The President shall take immediate initiatives to
invite all nuclear supplier and recipient nations to reevaluate all
aspects of the nuclear fuel cycle, with emphasis on alternatives to
an economy based on the separation of pure plutonium or the presence of high enriched uranium, methods to deal with spent fuel
storage, and methods to improve the safeguards for existing nuclear technology. The President shall, in the first report required by
section 601, detail the progress of such international reevaluation.
TITLE H.UNITED STATES INITIATIVES TO STRENGTHEN
THE INTERNATIONAL SAFEGUARDS SYSTEM
POLICY

Sec. 201.'9 The United States is committed to continued strong
support for the principles of the Treaty on the Non-Proliferation of
22 U.S.C. 3224.
10 22 U.S.0 3241.
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Nuclear Weapons, to a strengthened and more effective International Atomic Energy Agency and to a comprehensive safeguards
system administered by the Agency to deter proliferation. Accordingly, the United States shall seek to act with other nations to
(a) continue to strengthen the safeguards program of the

IAEA and, in order to implement this section, contribute
funds, technical resources, and other support to assist the
IAEA in effectively implementing safeguards;

(b) ensure that the IAEA has the resources to carry out the
provisions of article XII of the Statute of the IAEA;
(c) improve the IAEA safeguards system (including account-

ability) to ensure

(1) the timely detection of a possible diversion of sources
or special nuclear materials which could be used for nuclear explosive devices;

(2) the timely dissemination of information regarding

such diversion; and
(3) the timely implementation of internationally agreed
procedures in the event of such diversion;
(d) ensure that the IAEA receives on a timely basis the data
needed for it to administer an effective and comprehensive in-

ternational safeguards program and that the IAEA provides

timely notice to the world community of any evidence of a violation of any safeguards agreement to which it is a party; and
(e) encourage the IAEA, to the maximum degree consistent
with the Statute, to provide nations which supply nuclear materials and equipment with the data needed to assure such nations of adherence to bilateral commitments applicable to such
supply.

TRAINING PROGRAM

Sec. 202." The Department of Energy, in consultation with the
Commission, shall establish and operate a safeguards and physical
security training program to be made available to persons from nations and groups of nations which have developed or acquired, or

may be expected to develop or acquire, nuclear materials and

equipment for use for peaceful purposes. Any such program shall
include training in the most advanced safeguards and physical security techniques and technology, consistent with the national security interests of the United States.
NEGOTIATIONS

Sec. 203.12 The United States shall seek to negotiate with other
nations and groups of nations to
(1) adopt general principles and procedures, including
common international sanctions, to be followed in the event
that a nation violates any material obligation with respect to
the peacefull use of nuclear materials and equipment or nucle-

ar technology, or in the event that any nation violates the
u 22 U.S.C. 3242.
u 22 U.S.C. 3243.
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principles of the Treaty, including the detonation by a non-nuclear-weapon state of a nuclear explosive device; and
(2) establish international procedures to be followed in the
event of diversion, theft, or sabotage of nuclear materials or
sabotage of nuclear facilities, and for recovering nuclear mate-

rials that have been lost or stolen, or obtained or used by a
nation or by any person or group in contravention of the principles of the Treaty.
TITLE IIIEXPORT ORGANIZATION AND CRITERIA
EXPORT LICENSING PROCEDURES

Sec. 304. (a)

13

(b) 14 Within one hundred and twenty days of the date of enactment of this Act, the Commission shall, after consultations with
the Secretary of State, promulgate regulations establishing procedures (1) for the granting, suspending, revoking, or amending of
any nuclear export license or exemption pursuant to its statutory
authority; (2) for public participation in nuclear export licensing
proceedings when the Commission finds that such Participation
will be in the public interest and will assist the Commission in
making the statutory determinations required by the 1954 Act, including such public hearings and access to information as the commission deems appropriate: Provided, That judicial review as to
any such finding shall be limited to the determination of whether
such finding was arbitrary and capricious; (3) for a public written
Commission opinion accompanied by the dissenting or separate
views of any Commissioner, in those proceedings where one or
more Commissioners have dissenting or separate views on the issuance of an export license; and (4) for public notice of Commission
proceedings and decisions, and for recording of minutes and votes
of the Commission: Provided further, That until the regulations required by this subsection have been promulgated, the Commission
shall implement the provisions of this Act under temporary procedures established by the Commission.
(c) 14 The procedures to be established pursuant to subsection (b)
shall constitute the exclusive basis for hearings in nuclear export
licensing proceedings before the Commission and, notwithstanding
section 189 a. of the 1954 Act, shall noii, require the Commission to
grant any person an on-the-record hearing in such a proceeding.
(d) 15 Within sixty days of the date of enactment of this Act, the
Commission shall, in consultation with the Secretary of State, the
Secretary of Energy, the Secretary of Defense, and the Director,
promulgate (and may from time to time amend) regulations establishing the levels of physical security, which in its judgment are no
less strict than those established by any international guidelines to
which in its judgment will
which the United States subscribes and and
material referred to in
provide adquate protection for facilities
new sec. 126 to the 1954 act regarding export licensing procedures. For
13 Subeec. (a) added
text of sae. 126. see page 473.
14 42 U.S.C. 2155z.
is 42 U.S.C. 2156a.
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paragraph (3) of section 127 of the 1954 Act taking into consideration variations in risks to security as appropriate.

Sec. 309.

COMPONENT AND OTHER PARTS OF FACILITIES
(a)
16

(b) II The Commission, not later than one hundred and
days after the date of the enactment of this Act, shall publishtwenty
lations to implement the provisions of subsections b. and c. ofregusection 109 of the 1954 Act. Among other things, these regulations
shall provide for the prior consultation by the Commission with the
Department of State, the Department of Energy, the Department of
Defense, the Department of Commerce, and the Arms Control and
Disarmament Agency.

(c) " The President, within not more than one hundred and
twenty days after the date of enactment of this Act, shall publish
procedures regarding the control by the Department of Commerce,
over all export items, other than those licensed by the Commission,
which could be, if used for purposes other than those for which the
export is intended, of significance for nuclear explosive purposes.
Among other things, these procedures shall provide for prior
sultations, as required, by the Department of Commerce withconthe
Department of State, the Arms Control and Disarmament Agency,
the Commission, the Department of Energy, and the Department of
Defense.
(d) The amendments to section 109 of the 1954 Act made by this
section shall not affect the approval of exports contracted for prior
to November 1, 1977, which are made within one year of the date
of enactment of such amendments.

TITLE IVNEGOTIATION OF FURTHER EXPORT CONTROLS
ADDITIONAL REQUIREMENTS

Sec. 402.1$ (a) Except as specifically provided in any agreement
for cooperation, no source or special nuclear material hereafter ex-

ported from the United States may be enriched after export without the prior approvals of the United States for such enrichment:
Provided That the procedures governing
approval shall be
identical to those set forth for the approval such
of proposed subsequent
arrangements under section 133 of the 1954 Act, and any commitments from the recipient which the Secretary of Energy and the
Secretary of State deem necessary to ensure that such approval
will be obtained prior to such enrichment shall be obtained prior to
the submission of the executive branch judgment regarding the
export in question and shall be set forth in such submission: And
provided further, That no source or special nuclear material shall
le Subs.. (a) amended sec. 109 of the 1954 act. For text of sec. 109, see page 467.
I, 42 U.S.C. 2139a. The procedures referred to in subsection (c) were issued on June 1, 1978.
For text.*** vol.111, pap 645.
11142 U.S.C. 2153a. The procedures mentioned in the first proviso were Mond June 1, 1978.
For text, see vol. HI, page 645.
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be exported for the purpose of enrichment or reactor fueling to any
nation or group of nations which has, after the date of enactment
of this Act, entered into a new or amended agreement for cooperation with the United States, except pursuant to such agreement.
(b) In addition to other requirements of law, no major critical
component of any uranium enrichment, nuclear fuel reprocessing,

or heavy water production facility shall be exported under any
agreement for cooperation (except an agreement for cooperation

pursuant to subsection 91c., 144b., or 144c. of the 1954 Act) unless
such agreement for cooperation specifically designates such components as items to be exported pursuant to the agreement for cooperation. For purposes of this subsection, the term "major critical
component" means any component part or group of component
parts which the President determines to be essential to the operation of a complete uranium enrichment, nuclear fuel reprocessing,
or heavy water production facility.
PEACEFUL NUCLEAR ACTIVITIES

Sec. 403.19 The President shall take immediate and vigorous
steps to seek agreement from all nations and groups of nations to
commit themselves to adhere to the following export policies with
respect to their peaceful nuclear activities and their participation
in international nuclear trade:
(a) No nuclear materiais and equipment and no sensitive nuclear technology within the territory of any nation or group of
nations, under its jurisdiction, or under its control anywhere
will be transferred to the jurisdiction of any other nation or
group of nations unless the nation or group of nations receiving such transfer commits itself to strict undertakings including, but not limited to, provisions sufficient to ensure that
(1) no nuclear materials and equipment and no nuclear

technology in, under the jurisdiction of, or under the

countrol of any non-nuclear-weapon state, shall be used for
nuclear explosive devices for any purpose or for research
on or development of nuclear explosives devices for any
purpose, except as permitted by Article V, the Treaty;
(2) IAEA safeguards will be applied to all peaceful nuclear activities in, under the jurisdiction of, or under the control of any non-nuclear-weapon state;
(3) adequate physical security measure will be established and maintained by any nation or group of nations
on all of its nuclear activities;
(4) no nuclear materials and equipment and no nuclear
technology intended for peaceful purposes in, under the jurisdiction of, or under the control of any nation or group of
nations shalt *e transferred to the jurisdiction of any other
nation or group of nations which does not agree to stringent under! :kings meeting the objectives of this section;
and
19 42 US.C. 2153b.
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(5) no nation or group of nations will assist,
encourage, or
induce any non-nuclear-weapon state to manufacture
or otherwise acquire any nuclear explosive device.
(bX1) No source or special nuclear material

of any nation or group of nations, under its within the territory
its control anywhere will be enriched (as jurisdiction, or under
described in paragraph
aa. (2) of section 11 of the 1954 Act) or reprocessed,
no irradiated
fuel elements containing such material which
are to be removed
from a reactor will be altered in form or content,
and no fabrication or stockpiling involving plutonium, uranium 233,
enriched to greater than 20 percent in the isotope 235 or uranium
shall be performed except in a facility under effective international
and inspection, and any such irradiated fuel elements auspices
shall be
transferred to such a facility as soon as practicable
from a reactor consistent with safety requirements. after removal
Such facilities
shall be limited in number to the greatest extent feasible
and shall
be carefully sited and managed so as to minimize
the proliferation
and environmental risks associated with such facilities.
In addition,
there shall be conditions to limit the access of
non-nuclear-weapon
states other than the host country to sensitive nuclear
technology
associated with such facilities.
(2) Any facilities within the territory of any nation
or group of
nations, under its jurisdiction,
its control anywhere for
the necessary short-term storageorofunder
fuel elements containing plutonium, uranium 233, or uranium enriched to
than 20 percent in the isotope 235 prior to placementgreater
in a reactor or of
irradicated fuel elements prior to transfer
as required in subparagraph (1) shall be placed under effective international
auspices and
inspection.
(c) Adequate physical security measures will be established and
maintained with respect to all nuclear activities within the territory of each nation and group of nations, under its jurisdiction,
or
under its control anywhere, and with respect to
any international
shipment of significant quantities of source
special nuclear material or irradiated source or special nuclearormaterial,
which shall
also be conducted under international safeguards.
(d) Nothing in this section shall be interpreted
national control or supervision of any United Statesto require intermilitary activities.
RENEGOTIATION OF AGREEMENTS FOR COOPERATION

Sec. 404.20 (a) The President
initiate a program immediately to renegotiate agreements forshall
cooperation in effect on the date of
enactment of this Act, or otherwise to obtain the agreement of
ties to such agreements for cooperation to the undertakings parthat
would be required for new agreements
under
the
1954
Act.
To
extent that an agreement for cooperation in effect on the datethe
of
enactment of this Act with a cooperating party contains
provisions
equivalent to any or all of the criteria set forth in
section 127 of
the 1954 Act with respect to materials and equipment
transferred
pursuant thereto or with respect

to any special nuclear material

I° 42 U.S.C. 2I53c.
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used in or produced through the use of any such material or equipment, any renegotiated agreement with that cooperating party
shall continue to contain an equivalent provision with respect to
such transferred materials and equipment and such special nuclear
material. To the extent that an agreement for cooperation in effect
on the date of enactment of this Act with a cooperating party does
no` contain provisions with respect to any nuclear materials and
equipment which have previously been transferred under an agreement for cooperation with the United States and which are under
the jurisdiction or control of the cooperating party and with respect to any special nuclear material which is used in or produced
through the use thereof and which is under the jurisdiction or control of the cooperating party, which are equivalent to any or all of
those required for new and amended agreements for cooperation
under section 123 a. of the 1954 Act, the President shall vigorously
seek to obtain the application of such provisions with respect to
such nuclear materials and equipment and such special nuclear
material. Nothing in this Act or in the 1954 Act shall be deemed to
relinquish any rights which the United States may have under any
agreement for cooperation in force on the date of enactment of this
Act.

(b) The President shall annually review each of requirements (1)
through (9) set forth for inclusion in agreements for cooperation
under section 123 a. of the 1954 Act and the export policy goals set
forth in section 401 to determine whether it is in the interest of
United States non-proliferation objectives for any such requirements or export policies which are not already being applied as
export criteria to be enacted as additional export criteria.
(c) If the President proposed enactment of any such requirements
or export policies as additional export criteria or to take any other
action with respect to such requirements or export policy goals for
the purpose of encouraging adherence by nations and, groups of nations to such requirements and policies, he shall submi.: such a proposal together with an explanation thereof to the Congress.
(d) If the Committee on Foreign Relations of the Senate or the
Committee on International Relations of the House of Representa-

tives, after reviewing the President's annual report or any pm-

legislation, determines that it is in the interest of the United
States non-proliferation objectives to take any action with respect
to such requirements or export policy goals, it shall report a joint
resolution to implement such determination. Any joint resolution
so reported shall be considered in the Senate and the House of Representatives, respectively, under applicable procedures provided for
the consideration of resolutions pursuant to subsection 130 b.
through g. of the 1954 Act.
AUTHORITY TO CONTINUE AGREEMENTS

Sec. 405." (a) The amendments to section 123 of the 1954 Act
made by this Act shall not affect the authority to continue cooperation pursuant to agreements for cooperation entered into prior to
the date of enactment of this Act.
,1 42 U.S.C. 2153d.
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Nothing in this Act shall affect the authority to include dispute
settlement provisions, including arbitration, in any agreement
made pursuant to an Agreement for Cooperation.
REVIEW

Sec. 406.22 No court or regulatory body shall have any jurisdiction under any law to compel the performance of or to review the
adequacy of the performance of any Nuclear Proliferation Assessment Statement called for in this Act or in the 1954 Act.
PROTECTION OF THE ENVIRONMENT

Sec. 406.23 The President shall endeavor to provide in any agreement entered into pursuant to section 123 of the 1954 Act for cooperation between the parties in protecting the international environment from radioactive, chemical or thermal contamination arising
from peaceful nuclear activities.

TITLE VUNITED STATES ASSISTANCE TO DEVELOPING
COUNTRIES

POLICY; REPORT

Sec. 501.24 The United States shall endeavor to cooperate with
other nations, international institutions, and private organizations
in establishing programs to assist in the development of non-nuclear energy resources, to cooperate with both developing and industrialized nations in protecting the international environment from
contamination arising from both nuclear and non-nuclear energy
activities, and shall seek to cooperate with and aid developing
countries in meeting their energy needs through the development
of such resources and the application of non -nuci. r technologies
consistent with the economic factors, the material resources of
those countries, and environmental protection. The United States
shall additionally seek to encourage other industrialized nations
and groups of nations to make commitments for similar cooperation and aid to developing countries. The President shall report annually to Congress on the level of other nations' and groups of nations' commitments under such program and the relation of any
such commitments to United States efforts under this title. In cooperating with and providing such assistance to developing countries,
the United States shall give priority to parties to the Treaty.

" 42 U.S.C. 2160a.
2$ 42 U.S.C. 2153e. Sec. 1913 of Public Law 95-630 (92 Stat. 3727) provides: "Sec. 1913. No envi-

ronmental rule, regulation, or procedure shall become effective with regard to exports subject to
the provisions of 22 U.S.C. 3201 et seq., the Nuclear Non-Proliferation Act of 1978, until such
time as the President has reported to Congress on the progress achieved pursuant to section 407
of the Act (42 U.S.C. 2153e) entitled 'Protection of the Environment' which requires the President to seek to provide, in agreements required under the Act, for cooperation between the parties in protecting the environment from radioactive, chemical or thermal contaminations arising
from peaceful nuclear activities."
2 42 U.S.C. 3261.
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PROGRAMS

Sec. 502. (a) The United States shall initiate a program, consistent with the aims of section 501, to cooperate with developing coun-

tries for the purpose of

(1) meeting the energy needs required for the development of
such countries;
(2) reducing the dependence of such countries on petroleum
fuels, with emphasis given to utilizing solar and other renewable energy resources; and
(3) expanding the energy alternatives to such countries.

(b) Such program shall include cooperation in evaluating the
energy alternatives of developing countries, facilitating international trade in energy commodities, developing energy resources,
and applying suitable energy technologies. The program shall include both general and country-specific energy assessments and cooperative projects in resource exploration and production, training,
research and development.

(c) As an integral part of such program, the Department of

Energy, under the general policy guidance of the Department of
State and in cooperation with the Agency for International Development and other Federal agencies as appropriate, shall initiate, as
soon as practicable, a program for the exchange of United States
scientists, technicians, and energy experts with those of developing
countries to implement the purposes of this section.
(d) For the purposes of carrying out this section, there is authorized to be appropriated such sums as are contained in annual au-

thorization Acts for the Department of Energy, including such

sums which have been authorized for such purposes under previous
legislation.

(e) Under the direction of the President, the Secretary of State
shall ensure the coordination of the activities authorized by this
title with other related activities of the United States conducted
abroad, including the programs authorized by sections 103(c),
106(aX2), and 119 of the Foreign Assistance Act of 1961."
RIEFORT

Sec. 503. Not later than twelve months after the date of enactment of this Act, the President shall report to the Congress on the
feasibility of expanding the cooperative activities established pursuant to section 502(c) into an international cooperative effort to include a scientific peace corps designed to encourage large numbers

of technically trained volunteers to live and work in developing

countries for varying periods of time for the purpose of engaging in

projects to aid in meeting the energy needs of such countries
through the search for and utilization of indigenous energy resources and the application of suitable technology, including the
widespread utilization of renewable and unconventional energy
technologies. Such report shall also include a discussion of other
mechanisms to conduct a coordinated international effort to develop, demonstrate, and encourage the utilization of such technologies
in developing countries.
" For text, see vol. I, poste 18 and 25. Sec. 119 of the FA Act, 1961 was repealed.
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TITLE VIEXECUTIVE REPORTING
REPORTS OF THE PRESIDENT

Sec. 601.26 (a) The President shall review all activities of Government departments and agencies relating to preventing proliferation

and shall make a report to Congress in January of 1979 and annually in January of each year thereafter on the Government's efforts to prevent proliferation. This report shall include but not be

limited to

(1) a description of the progress made toward
(A) negotiating the initiatives contemplated in sections
104 and 105 of this Act;

(B) negotiating the international arrangements or other
mutual undertakings contemplated in section 403 of this

Act;

(C) encouraging non-nuclear-weapon states that are not

party to the Treaty to adhere to the Treaty or, pending

such adherence, to enter into comparable agreements with
respect to safeguards and to foreswear the devolopment of
any nuclear explosive devices, and discouraging nuclear

exports to non-nuclear-weapon states which have not

taken such steps;
(D) strengthening the safeguards of the IAEA as contemplated in section 201 of this Act; and
(E) renegotiating agreements for cooperation as contemplated in section 404(a) of this Act;
(2) an assessment of the impact of the progress described in

paragraph (1) on the non-proliferation policy of the United

States; an explanation of the precise reasons why progress has
not been made on any particular point and recommendations
with respect to appropriate measured to encourage progress;
and a statement of what legislative modifications, if any, are

necessary in his judgment to achieve the non-proliferation
policy of the United States;

(3) a determination as to which non-nuclear-weapon states
with which the United States has an agreement for cooperation in effect or under negotiation, if any, have

(A) detonated a nuclear device; or
(B) refused to accept the safeguards of the IAEA on all
of their peaceful nuclear activities; or
(C) refused to give specific assurances that they will not

manufacture or otherwise acquire any nuclear explosive

device; or

(D) engaged in activities involving source or special nuclear material and having direct significance for the manufacture or acquisition of nuclear explosive devices;
(4) an assessment of whether any of the policies set forth in
this Act have, on balance, been counterproductive from the
standpoint of preventing proliferation; and
(5) a description of the progress made toward establishing
procedures to facilitate the timely processing of requests for
" 72 U.S.C. 3281.

177

169

subsequent arrangements and export licenses in order to enhance the reliability of the United States in meeting its commitments to supply nuclear reactors and fuel to nations which

adhere to effective non-proliferation policies.
(b) In the first report required by this section, the President shall
analyze each civil agreement for cooperation negotiated pursuant
to section 123 of the 1954 Act, and shall discuss the scope and adequacy of the requirements and obligations relating to safeguards
and other controls therein.
ADDITIONAL REPORTS

Sec. 602.27 (a) The annual reports to the Congress by the Com-

mission and the Department of Energy which are otherwise required by law shall also include views and recommendations regarding the policies and actions of the United States to prevent
proliferation which are the statutory responsibility of those agencies. The Department's report shall include a detailed analysis of

the proliferation implications of advanced enrichment and reprocessing techniques, advanced reactors, and alternative nuclear fuel
cycles. This part of the report shall include a comprehensive version which includes any relevant classified information and a summary unclassified version.
(b) The reporting requirements of this title are in addition to and
not in lieu of any other reporting requirements under applicable
law.

(c) The Department of State, the Arms Control and Disarmament
Agency, the Department of Commerce, the Department of Energy,
and the Commission shall keep the Committees on Foreign Relations and Governmental Affairs of the Senate and the Committee
on International Relations of the House of Representatives fully
and currently informed with respect to their activities to carry ou
the purposes and policies of this Act and to otherwise prevent pro.
liferation, and with respect to the current activities of foreign nations which are of significance from the proliferation standpoint.

(d) Any classified portions of the reports required by this Act

shall be submitted to the Senate Foreign Relations Committee and
the House International Relations Committee.
(e) Three years after enactment of this Act, the Comptroller General shall complete a study and report to the Congress on the implementation and impact of this Act on the nuclear non-proliferation policies, purposes, and objectives of this Act. The Secretaries of
State, Energy, Defense, and Commerce and the Commission and
the Director shall cooperate with the Comptroller General in the
conduct of the study. The report shall contain such recommendations as the Comptroller General deems necessary to support the
nuclear non-proliferation policies, purposes, and objectives of this
Act.
SAVING CLAUSE

Sec. 603.28 (a) All orders, determinations, rules, regulations, per-

mits, contracts, agreements, certificates, licenses, and privileges
"22 U.S C. 3282.
11 42 U.S.C. 2153f.
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(1) which have been issued, made, granted, or allowed to

become effective in the exercise of functions which are the subject of this Act, by (i) any agency or officer, or part thereof, in
exercising the functions which are affected by this Act, or (ii)
any court of competent jurisdiction, and
(2) which are in effect at the time this Act takes effect,
shall continue in effect accortling to their terms until modified, terminated, superseded, set aside, or repealed as the case may be, by
the parties thereto or by any court of competent jurisdiction.
(b) Nothing in this Act shall affect the procedures or require,
ments applicable to agreements for cooperation entered into pursuant to section 91 c., 144 b., or 144 c. of the 1954 Act or arrangements pursuant thereto as it was in effect immediately prior to the
date of enactment of this Act.
(c) Except where otherwise provided, the provisions of this Act
shall take effect immediately upon enactment regardless of any requirement for the promulgation of regulations to implement such
provisions.
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d. Department of Energy Act of 1978Civilian Applications
Partial text of Public Law 95-238 [S. 1340), 92 Stat. 47 at 59 and 75, approved
February 25,1978

AN ACT To authorize appropriations to the Department of Energy, for energy research, development, and demonstrrtion, and related programs in accordance
with section 261 of the Atomic Energy Act of 1951, as amended, section 305 of the
Energy Reogranization Act of 1974, and section 16 of the Federal Non-Nuclear
Energy Research and Development Act of 1974, and for other purposes.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, That this Act may
be cited as the "Department of Energy Act bf 1978Civilian Applications".
Sec. 203.1 The Secretary of Energy, in cooperation with the Sec-

retary of State, shall report to the Committees on Science and

Technology and International Relations of the House of Representatives and the Committees on Energy and Natural Resources and
Foreign Relations of the Senate, within six months after the date
of the enactment of this Act, on the effects of the April 20, 1977,
message froLl the President of the United States, "Establishing for
the United Ett.tes a Strong and Effective Nuclear Non-Proliferation
Policy ", on nuclear research and development cooperative agreements. This report shall include impacts of the message and related initiatives through the promulgation, repeal, or modification of
Executive orders, Presidential proclamation, treaties, other international agreements, and other pertinent documents of the Presi-

dent, the Executive Office of the President, the administrative

agercies, and the departments, on cooperation between the United
States and any other nation in the research, development, demonstration, and commercialization of all nuclear fission and nuclear

fusion technologies. After the initial report, the Administrator

shall report. to such Committees on each subsequent major related
.
initiative.
*

*

*

*

Sec. 208.2 (a) The Secretary of Energy shall
(1) * * *
(2) *

*

(3) initiate and conduct a study involving the prospects for applications of solar photovoltaic energy systems for power generation in foreign countries, particularly lesser developed countries, and the potential for the exportation of these energy systems. This study shall involve the cooperation of the Department of State and the Department of Commerce, as well as
22 U.S.C. 2429 note.
2

42 U.S.0 5556..
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other Federal agencies which the Secretary of Energy deems
appropriate. A final report shall be submitted to the Congress,
as well as a preliminary report within twelve months of the
enactment of this Act; and
s
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s
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Authorization, Appropriations -- International
Development Cooperation Act of 1979 (Excerpt)
Public Law 96-53, August 14, 1979

NOWPROUFFAATIONOTNOCLAMIWILAPONS

Sac. 507. (a) In accordance with the Nuclear Non-Proliferation Act
of 1978, the Congress strongly urges all nations which are not parties
to the Treaty on Non-Proliferation of Nuclear Weapons to become
parties to that treaty.
(b) Not later than November 1, 1979, the Secretary of State shall

submit to the Speaker of the House of Representatives and the
chairman of the Committee on Foreign Relations of the Senate, a
report specifying, on a country-by-country basis, what efforts the
Department of State has made to encourage nations which are not
parties to the Treaty on Non-Proliferation of Nuclear Weapons to
become parties to that treaty.
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U.S. Exports of Low-Enriched Uranium Fuel
Public Law 96-280 (Si. Res. 891, 94 Stat. 550, approved June 18, 1980

JOINT RESOLUTION Permitting the supply of additional low enriched
fuel under international agreements for cooperation in the civil uses ofuranium
nuclear
energy, and for other purposes.

Whereas the Nuclear Non-Proliferation Act of 1978 urges the
United States to provide a reliable supply of nuclear fuel to those
nations which adhere to policies
eration of nuclear weapons; and designed to prevent the prolifWhereas the United States, in order to achieve the goals of that
Act should be able to continue to supply low-enriched uranium
fuel to nations that have entered into good faith negotiations as

called for in section 404(a) of the Act; and
Whereas pending such negotiations, limitations now contained in
certain agreements for cooperation on the amount of low-enriched uranium which may be supplied thereunder are insufficient to permit adequate assurance of supplies: Now, therefore,
be it.
Resolved by the Senate and House of Representatives of the
United States of America in Congress assembled,
Section 1. Limits contained in agreements for cooperation on the
amount of low-enriched uranium which may be transferred by or
exported from the United States pursuant thereto shall not be construed to preclude transfer or export of amounts of low-enriched
uranium in excess of such limits to nations which are parties to the
Treaty on the Non-Proliferation of Nuclear Weapons.
Sec. 2. (a) The terms used in this joint resolution shall have the
meanings ascribed to them by the Atomic Energy Act of 1954 and
by the Nuclear Non-Proliferation Act of 1978.
(b) The term "low-enriched uranium" means uranium enriched
to less than 20 per centum in the isotope 235.

1 33
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THE INTERNATIONAL SECURITY AND DEVELOPMENT COOPERATION
ACT OF 1981- (Selected excerpts)
Public Law 97-113, December 29, 1981
PROVISIONS RELATING TO USE OF FUNDS

Sac. 202. Chapter 4 of part II of the Foreign Assistance Act of 1961
is amended by striking out sections 532 and 533 and inserting in lieu
thwsof the following new sections:

***
aftc.5114. PIROIMITTION ON

Una, FUNDS POR NUCLEAR FACILI-

TISILFunds available to carry out this chapter for the fiscal year
1982 and for the fiscal year 1983 may not be used to finance the
construction of, the operation or maintenance of, or the supplying of
Nal for, any nuclear facility in a foreign country unless the President
certifies to the Congress that use of funds for such purpose is
indispensable to the achievement of nonproliferation objectives
which are uniquely significant and of paramount importance to the
United States.

***
IMPORT ON NUCLEAR ACTIVITIES

Sac. 735. Beennint with the fiscal year 1988 and for each fiscal

dear thereafter, the President shall prepare and transmit to the

Congress, as part of the presentation materials for foreign assistance
programs proposed for that fiscal year, a classified report describing
the nuclear pmsms and related activities of any country for which
a waiver of section 669 or 670 of the Foreign Assistant Act of 1961 is in

effect, including an assusmont of

(1) the extent and effectiveness of International Atomic Energy
Agency safeguards at that country's nuclear facilities; and
(2) the capability, actions, and intentions of the government of
that country with respect to the manufacture or acquisition of a
nuclear explosive device.
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The Convention on the Physical Protection
of Nuclear Material Implementktion Act of 1982,

PUBLIC LAW 97-351OCT. IS. 1982

96 STAT. 1663

Public Law 97-351
97th Congress

An Act
To amend tide IS of the United Siam Code to impkment the Convention on Oa. Ie. 1112
the Physical Protection of Nudger MateriaL and for other purpose'.
5221)

Be it enacted by the Senate and House of Representatives oj the

United States of

Anwrica in Canvas asensbled.
SHORT TITLE

Museum sf

Maw

Maienel

SECTION I. This Ac,' may be cited as the "Convention on the Physi- hA:rorres
cal Protection of Nuclear Material Implementation Act of 19112".
Is USC 1.11 mat.
IMPLEMENTATION OF CONVENTIONSES
N AND PRCHIIIITION OF RELATED
OFFE

SEC. 2. (a). Chapter 39 of title 1$ of the United Sates Code is
amended by inserting after the table of sections at the beginning of
such chapter the following new section:
Probilsbed tramocdeoe invohdas mow eatossimis
ts
la) Whoever, if one of the circumstances described in subsection
(e) of)
section occurs11) without lawful authority, intentionally receives.
uses, transfers. alters, disposes of, or disperses any n
mate-

rial and

IA). thereby knowingly causes the death of or serious
any poison or substantial damage to propear of
'111) kno:is that circumstances exist which are likely to
bodily injury

cause the death of or serious bodily injury to any person or
substantial dr-rage to property:
"(2) with inte-c to deprive another of nuclear material.

17111(11)takes and carries army nuclear material of another
without authority:

makes an unsutborized use, disposition, or winder,
of nuclear material belonging to another: or

fraud and thereby obtains nuclear material
be"(C)
vein
longing
to another;

13) knowinsly

"(A) uses rotor or
1111) threatens or Sara another in fear that any person
other tbsn the actor will Imminently be subject to bodily

and to takes aucleor material belonging to another from the
person or winos of soy other;

14) tolandooany igionidases say person and thereby obtains
nudely mooprial Weasill to another:
"(3) with Want to otimpd any poison. iraernetional orgibi24dos, or
entity to do or refrain from doing any act,

knowin y dr- mie to imps/ in conduct described in paragraph
(2)(1) or (3) +.r this subsectiog
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16) knowingly threatens to use nuclear material to cause

% STAT. 1114,1

death or serious bodily injury to any person or substantial damage to property under circumstances in which the threat may
reasonably be understood as an expression of serious purposes;
17) attempts to commit an offense under paragraph (I). (2).
(3), or (4) of this subsection; or

"(6) is a party to a conspiracy of two or more persons to

commit an offense under paragraph (1). (2). (3). or (4) of this
subsection, if any of the parties intentionally engages in any conduct in furtherance of such offense:
shall be punished as provided in subsection (b) of this section.

lb) The punishment for an offense under 11) paragraphs ( I) through (7) of subsection (a) of this section

is-

1A) a fine of not more than 5250.000: and
"(B) imprisonment

ii) ,for any term of years or for life (I) if. while

commiting the offense, the offender knowingly causes
the death of any person: or (II) if, while committing an
offense under paragraph ( I) or (3) of subsection (a) of
this section, the offender, under circumstances manifesting extreme indifference to the life of an individual.
knowingly engages in any conduct and thereby recklessly causes the death of or serious bodily injury to .ny
person; and

"(al for nc. more than 20 years in any other case:

and

12) paragraph (8) of subsection (a) of this section is
(A) a fine of not more than 5250.000: and

113) imprisonment

li) for not more than 20 years if the offense which is
the object of the conspiracy is punishable under parsVal)), (1)(8Xi); and
"(ii) for not more than 10 years in any other case.
1c) The circumstances referred to in subsection (a) of this section are

that

"(1) the offense is committed in the United States or the special maritime and territorial jurisdiction of the United States, or
the special aircraftiurisdiction of the United States (as defined in
section 101 of the Federal Aviation Act of 195g (49 U.S.C. 1301);
12) the defendant is a national of the United States, as defined

in section 101 of the Immigration and Nationality Act (I U.S.C.
1101):

"(3) at the time of the offense the nuclear material is In use,
storage, or transport, for peaceful purposes, and after the conduct required for the offense occurs the defendant is found in the
United States, even if the conduct required for the offense occurs
outside the United States; or
14) the conduct required for the offense occurs with respect to

the carriage of a consignment of nuclear material for peaceful
purposes by any means of transportation intended to go beyond
% STAT. 150

the territory of the state where the shipment originates beginning
with the departure from a facility of the shipper in that state and
ending with the arrival at a facility of the receiver within the state

of ultimate destination and either of such states is the United
States.
to U.S.C. 371 et
ss?.

1341.

"(d) The Attorney General may request assistance from the Seeretary, of Defense under chspter 18 of title 10 in the enforcement of this
section and the Secretary of Defense may provide such assistance in
accordance with chapter 18 of title 10, except that the Secretary of
Defense may provide such assistance through any Department of
DefItOt personnel.
1, 1) The Attorney General may also request assistance from the
Seen try of Defense under this subsection in the enforcement of this
section. Notwithstanding section 1385 of this title, the Secretary of
Defense may, in sect dance with other applicable law, provide such
assistance to the Am'. ney General if1A) an e.aergency situation exists (as jointly determined
by the Attorney General and the Secretary of Defense in
their discretion); and
*(P) the provision of such assistance will not adversely
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affect the military preparedness of the United States (as
determined by the Secretary of Defense in such Secretary's
discretion).
13) As used in this subsection, the term 'emergency situation' -ErnerPicY
inusilesmeans a circumstance

"(A) that poses a serious threat to the interests of the

United States; and

13) in which

"(i) enforcement of the law would be seriously im-

paired if the assistance were not provided; and
"(ii) civilian law enforcement personnel are not capable of enforcing the law.

14) Assistance under this section may include1A) use of personnel of the Department of Defense to
arrest persons and conduct searches and seizures with
respect to violations of this section; and
(11) such other activity as is incidental to the enforcement of this section. or to :he protection of persons or property_from conduct that violates this section.
15). The Secretary of Defense may require reimbursement u a
condition of assistance under this section.

16) The Attorney General may delegate the Attorney General s function under this subsection only to a Deputy, Associate.
or Assistant Attorney General.

"(f) As used in this section
11) the term 'nuclear material' means material containing

any

Verwrittws.

"(A) plutonium with an isotopic concentration not in

excess of SO percent plutonium 231:

1$) uranium not in the form of ore or ore residue that
contains the mixture of isotopes as occurring in nature;
"(C) uranium that contains the isotope 233 or 235 or both
in such amount that the abundance rata of the sum of those
isotopes to the isotope 238 is greater than the ratio of the
isotope 235 to the isotope 238 occurring in nature; or

"(D) uranium 233:

12) the term 'international organization' means a public
international organization designated as such pursuant to section
1 of the International Organizations Immunities Act (22 U.S.C.
2118) or a public organization created pursuant to treaty or other % STAT. Its
agreement under international law as an instrument through or

by which two or more foreign governments engage in some

aspect of their condtect of international affairs;
13) the turns 'serious bodily injury' means bodily injury which

involves

A) a substantial risk of death;
S) extreme physical pain;
C) protracted and obvious disfigurement; or

D) protracted loss or impairment of the function of
bodily member, organ, or mental faculty; and

14) the term 'bodily injury mans

A) a cut, abrasion, bruise, burn, or disfigurement;
SO physical pain;
C) illness;

I D) impairment of a function of i. bodily member,

organ. or mental faculty; or
(E) any other injury to the body, no matter how temporary. "

(b) The table of sections for chapter 39 of title 18 of the United
States Code is amended by striking out the items relating to sections
831 through 835 and inserting in lieu thereof the following:
131. ProliiIMM ustuscuses istwitwe womst watenale,

AMENDMENT TO DEFINITION OF INTER NATIONAL ORGANIZATIONS
USED IN DEFINING OFFENSES AGAINST INTERNATIONALLY PROTECTED
PERSONS

sac 3. Section 1116(MS) of title 18 of the United States Code is
amended by inserting before the period the fuilowing: or a public
organization anted pursuant to treaty or other agreement under
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international law as an instrument through or by which two or More
foreign governments engage in some aspect of their conduct of international affairs".
Approved October 18. 1982.
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Nuclear Waste Policy Act of 1982
Partial text of Public Law 97-425 [H.R. 3809), 96 Stat. 2201, approved January 7,
1983

AN ACT To provide for the development of repositories for the disposal of high-level
radioactive waste and spent nuclear fuel, to establish a program of research, de-

velopment, and demonstration regarding the disposal of high-level radioactive
waste and spent nuclear fuel, and for other purposes.

Be it enacted by the Senate and House of Representatives of the

United States of America in Congress assembled,

TECHNICAL ASSISTANCE TO NON-NUCLEAR WEAPON STATES IN THE
FIELD OF SPENT FUEL STORAGE AND DISPOSAL

Sec. 223.1 (a) It shall be the policy of the United States to cooper-

ate with and provide technical assistance to non-nuclear weapon
states in the field of spent fuel storage and disposal.
(bX1) Within 90 days of enactment of this Act, the Secretary and
the Commission shall publish a joint notice in the Federal Register
stating that the United States is prepared to cooperate with and
provide technical assistance to non-nuclear weapon states in the
fields of at-reactor spent fuel storage; away-from-reactor spent fuel
storage; monitored, retrievable spent fuel storage; geologic disposal
of spent fuel; and the health, safety, and environmental regulation
of such activities. The notice shall summarize the resources that
can be made available for international cooperation and assistance
in these fields through existing programs of the Department and
the Commission, including the availability of: (i) data from past or
ongoing research and development projects; (ii) consultations with
expert Department or Commission personnel or contractors; and
tiii) liaison with private business entities and organizations working in these fields.
(2) The joint notice described in the preceding subparagraph
shall be updated and reissued annually for 5 succeeding years.
(c) Following publication of the annual joint notice referred to in
paragraph (2), the Secretary of State shall inform the governments
of non-nuclear weapon states and, as feasible, the organizations operating nuclear powerplants in such states, that the United States
is prepared to cooperate with and provide technical assistance to
non-nuclear weapon states in the fields of spent fuel storage and
disposal, as set forth in the joint notice. The Secretary of State
shall also solicit expressions of interest from non-nuclear weapon
state governments and non-nuclear weapon state nuclear power reactor operators concerning their participation in expanded United
142 U.S.C. 10203.
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States cooperation and technical assistance programs in these

fields. The Secretary of State shall transmit any such expressions
of interest to the Department arid the Commission.
(d) With his budget presentation materials for the Department
and the Commission for fiscal years 1984 through 1989, the President shall include funding requests for an expanded program of cooperation and technical assistance with non-nuclear weapon states
in the fields of spent fuel storage and disposal as appropriate in
light of expressions of interest in such cooperation and assistance
on the part of non-nuclear weapon state governments and non-nuclear weapon state power reactor operators.
(e) For the purposes of this subsection, the term "non-nuclear
weapon state" shall have the same meaning as that set forth in article IX of the Treaty on the Non-Poliferation of Nuclear Weapons
(21 U.S.C. 438).2

(f) Nothing in this subsection shall authorize the Department or
the Commission to take any action not authorized under existing
law.
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BOSCHWITZ AMENDMENT TO THE DEPARTMENT OF
STATE AUTHORIZATION ACT, FISCAL YEARS 1984
AND 1985
Public Law 98-164, November 22, 1983

POLICY TOWARD THR ZXPORT OF NUCLEAR-RELATZD EQUIPMENT, MATE RIAI$, OR TECHNOLOGY TO INDIA, ARGENTINA, AND SOUTH AlRICA

Sic. 1007. (a) It is the sense of Congress that the United States
Government should disapprove the export of, and should suspend or
revoke approval for the export of, any nuclear-related equipment,
material, or technology, including nuclear components and heavy
water, to the Government of India, Argentina, or South Africa until
such time as such government gives the Government of the United
States stronger nuclear nonproliferation guarantees. Such guaran-

tees should include
(1) reliable assurances by such government that it is not

engaged in any program leading to the development, testing, or
detonation of nuclear explosive devices; and

(2) agreement by such government to accept international

safeguards on all its nuclear facilities.

(b) If the President determines, in the case of India's Tarapur
reactor, while it is under International Atomic Energy Agency

inspection, that certain equipment or nonnuclear material or technology is necessary for humanitarian reasons to protect the health
and safety of operations and is not available from a foreign supplier,
the President may authorize the export of such equipment or nonnuclear material or technology.
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SUMMITS OF MN PPOLIFERATICN LECHSLATICN (EXCLUDING THE NUCLEAR NON-PPOLIFEWICN
ACT)

(Fran CRS Issue Brief 1B85052)

P.L. 85-L77 -- The International Atomic Energy Participation Act of L957

Approved Aug. 28,1957, t.a Act authorized U.S. participation in the
International Atomic Energy Agency. It provides for the appointment of U.S.
representatives to the Agency and makes other provisions.

P.L. 65-795 -- The Federal Employees International Organization Service Act
Approved Aug. 28, L954, the Act, in part, repealed Section o(a) of the IAEA
Participation Act of L957, dealing with pension rights of Federal employees who
joined the Agency's statf.

P.L. 49-348 -- Executive dep.:reagents -- Reports

Approved Nov. 8, 1965, this Act, in part, repealed the requirement of Section
3 of the IAEA Participation Act that the President report at least annually to
Congress on the activities of the Agency and of U.S. participation.

P.L. 93-559 -- The Foreign Assistance Act of L974
Approved Dec: 30, 1974, Section 9 emended Section 302 of the Foreign Assistance
Act of 1961 to provide for funds in FY75 to strengthen international procedures
which are designed to prevent the unauthorized dissemination or use of nuclear
materials, and to require the President to report to Congress by July 1, 1975,
concerning U.S. actions to strengthen those procedures (IAEA safeguards). Note,
President Ford submitted that report to Congress on Sept. 3, 1975.

P.L. 94-329 -- The International Security and Ares Export Control Act of 1976
Approved June 30, 1976, the law amended the Foreign Assistance Act by adding
a new Section (The Symington Amendment) to reduce nuclear exports and imports
that could be used by a country to produce nuclear weapons. A new Section 669
specities that no funds under this Act, or certain other Acts, say be used for
economic assistance, military or security supporting assistance, grants for
military training and education, or for military credits or guarantees to any
country which: delivers nuclear reprocessing or enrichment equipment, materials,
or technology to any other country; or receives such equipment, materials, or
technology from any other country, unless before such delivery the supplying
country and receiving country agree to place all such items under multilateral
auspices and management when available, and the recipient country enters into an
agreement with the LALA to place all such iteas and all nuclear fuel and facilities
in the country under IAEA safeguards. This Section was subsequently changed in
1977 by P.L. 95-92.
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P.L. 95-92 -- The International Security Assistance Act of 1977
On Aug. 4, 1977, the President signed the L.ternational Security Assistance
Act, F.L. 95-92, which amended the Foreign Assistance Act of 1961 by .urther
revising the Symington amendment of 1976 (the Glenn Amendera). The new provisions
deal separately with nuclear exports and imports relating .o enrichment and to
reprocessing of nuclear fuels.
Concerning enrichment, the Act revised Section
699 to cut off funds under the International Security Assistance Act or the Arms
Export Control .ct to any country that delivers nuclear enrichment equipment,
materials, or technology to any other country, or receives such equipment,
materials, or technology from any other country, unless two conditions are met
before delivery.
First, the supplying and receiving countries must have agreed
to place all sue. items upon delivery under multilateral auspices and management
when available; acond, the recipient country must have agreed with :lie IAEA to
place all such items and also all nuclear fuel and facilities in the country
under IAEA safeguards. The President may continue to furnish prohibited assistance
if he determines and certifies in writing to the House anJ tie Senate that the
termination would have a serious adverse effect on vital U.S. interests, and
that he has received reliable assurances that the country in question will not
acquire or develop nuclear weapons or assist other nations in doing so. The
bill also specifies procedures for Senate (but not House) action on any joint
resolution to terminate or restrict such assistance.
As for reprocessing, the Act added a new Section 670 which also provides for
the cutoff of these funds to any country that delivers nuclear reprocessing
equipment, materials, or technology to any other country or receives such
equipment, materials, or technology from any other country (except for the transfer
of reprocessing technology associated with the investigation, under international
evaluation programs in which the U.S. participates, of technologies that are
alternatives to pure plutonium reprocessing), or is not a nuclear weapons state
under the NPT and detonates a nuclear explosive. The President may continue to
furnish such assistance if he determines and certifies in '.citing to the Congress
that the termination of such assistance would be seriously prejudicial to the
achievement of U.S. nonproliferation objectives or would otherwioe jeopardize
the common defense and security.
The bill also specifies procedures for Senate
(but not House) action on any joint resolution to terminate or restrict the
assistance.
(Note sections 669 and 670 were further amended in 1981 by P.L.
97-113).
The Act also prohibited use of any funds under the Foreign Assistance Act of
1961 for FY76 to finance the construction of, the operation or maintenance of,
or the supply of fuel for, any nuclear powerplant under an agreement for
cooperation.

P.L. 95-96 -- the Public Works Appropriation for FY 1978
On Aug. 7, 1977, the President approved P.L. 95-96, an Act making
appropriations for public works for water and power development and energy
research for FY76.
It specifies that up to $14 million is earmarked for a study
of the Unwell Nuclear Fuels Plant (a) to deteAsine if that facility can be
utilized in support of the nonproliferation objectives of the United States, and
(b) to facilitate activities contributing to the International Fuel Cycle
Evaluation Program, provided that the plant shall not be used to process spent
fuel from nuclear reactors.
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P.L. 95-106 -- The Arms Control and Disarmaaent Act AatIndwants of 1977
P.L. 95-108 amended the Arms Control and Disarmament Act. One provision
authorized appropriation of funds and specified that $2 million should be available
only for the purpose of furthering nuclear safeguards progress and activities of
the IAEA. P.L. 95-108 was approved on Aug. 17, 1977.

P.L. 95-116 -- The International Sank for Reconstruction and Development
Approved Oct. 3, 1977, Title VII provides that the U.S. Government, in
connection with its voice and vote in various international financial agencies,
shall advance the cause of human rights. With respect to nuclear weapons spread,
Section 701(6) directs the Secretary of the Treasury to instruct each Executive
Director of these institutions to consider several factors in carrying out his
duties. One data is 'whether the recipient country has detonated a nuclear
device or is not a party to the Treaty on Nonproliferation of Nuclear Weapons,
or both" (22 U.S.C. Section 262d (0).

P.L. 95-143 -- The txpoct-Import Bank Act Extension of 1976
On Oct. 26, 1977, the President approved P.L. 95-143 to extend and amend the
The extension directed the Secretary of State to report
Export-Import Rank Act.
to Congress and to the Board of Directors of the Export-Import lank if he
determines that any country has materially violated, abrogated, or terminated t
nuclear safeguards agreement with the International Atomic Energy Agency, or any
guarantee or other undertaking in an agreement for nuclear cooperation with the
United States, or any non-nuclear weapons state that detonates, after Oct. 26,
1977, a nuclear explosive. The Secretary shall specify which country or countries
he has determined to have so acted, and the Board shall not give approval to
guarantee, insure, or extend credit, or participate in the extension of credit
in support of U.S. exports to such country unless the President determines that
it is in the national interest for the Rank to do so and such determination has
been reported to the Congress not less than 25 days of continuous session prior
to the date of such approval (12 U.S.C. Section 635(b)(4)).

P.L. 95-146 -- The Foreign Assistance and Related Proven' Appropriations Act,
1976 Foreign Assistance Act
On Oct. 31, 1977, the President approved P.L. 95-148 to appropriate funds
for foreign assistance and related programs for F278. Title IV included it
It
nonproliferation restriction on the Export Import Bank for F278 funds.
prohibltod use of these funds to finance the export of nuclear equipment, fuel,
or technology to any country other then a nuclear weapons state that detonated a
nuclear explosive after the date of the Act (31 USG 849, 91 Stat. 1238).
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P.L. 95 -238 -- The Department of Energy Act of 1976 -- Civilian Applications

On Fab. 28, 1978, the President approved the
Department of Energy Act of
1978 -- Civilian Applications, which
authorized funds for DOE nuclear research
and development for FY78. With two exceptions, the Act is the
sane as the earlier
authorization, S. 1811, which President
Carter vetoed on Nov. 5, 1977. The
changes were deletion of $80 1111,:on for continuation
of the Clinch River breeder
project and provisions for criteria and pricing for uranium enrichment.
The
authorization contained several provisions relevant
to nonproliferation policy
and actions. Section 101 included, $20 million for
international Spent fuel
disposition and $13 million for research,
development, assessment, evaluation,
and other activities at the privately owned
barnwell Nuclear Fuels Plant in
South Carolina related to alternative nuclear
fuel cycle technologies, safeguards
systems, spent fuel -tocage, and waste management; plus
$5 million for research
and development on means to reduce the ability to divert plutonium from its
intended purposes and to .'crease the detectability
of plutonium if it should be
diverted. Section 106 directed the Department of Energy
to study the Barnwell
plant to determine if it might be used in support of U.S. nonproliferation
objectives. Section 107 authorized the Department of
Energy to undertake studies.
in cooperation with other nations, on a multinational nr international basis,
designed to determine the general feasibility
of the expanding capacity of spent
fuel storage facilities, and authorized appropriation of $20 million.
Section
203 required the Secretary of Energy,
in cooperation with the Secretary of State,
to report to the Congress by Aug. 25, 1978,
on the effects of President Carter's
nonproliferation policy statement of Apr. 20, 1977, upon agreements for
cooperation in nuclear research and development. The report is to address impacts
of the message and related initiatives
of the President and those of the departments
and agencies on cooperation between the United States and other nations in research,
development, demonstration, and commercialization
of nuclear fission and fusion
technologies. Thereafter the Secretary of Energy is
to report to Congress each
subsequent major related initiative.

P.L. 95-481 -- The Foreign Assistance
and Related Pr..grais Appropriations Act,
1979
On Oct. 18, 1978, the President approved
this appropriations Act for Fl79.
Title IV included the following liwitation on use of export- Impart Sank funds
for FY79; "None of the funds availaole during the
current fiscal year say be
used to matte expenditures, contracts,
or commitments for the export of nuclear
equipment, fuel, or technology to any country other than a nuclear weapon
State. . .eligible to receive economic or military
assistance under this Act
that has detonated a nuclear explosive after the date of enactment. .
.
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P.L. 95-601 -- Authorization appropriations -- Nuclear Regulator/ Commission,

Fiscal Year7T9
On Nov. 6, 1979, the, President approved the NRC's authorizing legislation
for FY79, P.L. 95-601. Section 9 requircz the NRC to monitor and assist, as
requested, the International Nuclear Fuel Cycle Evaluation, and the studies and
evaluations of various nuclear fuel cycles by the Department of Energy, and to
report to Congress semi-annually through calendar year 1980 and annually through
calendar year 1982 on the status of domestic and international evaluations of
nuclear fuel cycle systems. This report is to include a summary of information
developed by and cvailwble to the NRC on the health, safety, and safeguards
implications of the leading nuclear fuel cycle technologies.

T.L. 95-630 -- The Financial Institutions Regulatory and Interest Rate Control
Act of 1978.
On Nov. 10, 1978, President Carter approved this legislation. Title XIX
amended and extended the Export-Import Bank Act of 1945. It amended Section
2(b)(1)(1) of the Act by authorizing the Bank to deny applications for credit
for nonfinancial or noncommercial considerations, but only in cases where "the
President deaermines that such action would be in the national interest where
such action would clearly and importantly advance United States policy in such
areas as international terrorism, nuclear proliferation [emphasis added),
environmental protection and human rights.The Act also amended Section 2(b)(1) of the Export-Import Bank Act to require
the Board of Directors to name an officer of the Bank whose duties shall include
advising the president of the Bank on ways of promoting exports of goods and
services to be used in the development, production, and distribution of
non-nuclear renewable energy resources, disseminating information concerning
export opportunities, and the availability of Bwnk support for such activities,
and as a liaison between the Bank and the Department of Commerce and othsr
departments and agencies.
Finally, the Act amended Section 9(b) of the Export-Import lank Act to require
the Bank to include in its annual report a description of specific activities
and programs undertaken by it to achieve the policy of Section 501 of the Nuclear
Non-Proliferation At (which deals with non-nuclear energy sources) and Section
119 of the Foreign Assistance Act of 1961.

P.L. 96-295 -- The NRC Authorization of A. ro riations for FY 1980.
Approved June 30, 1980, it added new Sections 147, 235, and 236 to the Atomic
Energy Act of 1954 as amended. Section 147 directed the Commission to prescribe
such regulations as necessary to prohibit the unauthorized disclosure of certain
safeguards information relating to materials accounting and for security of
nuclear materials, plant and equipment, if unauthorized disclosure could reasonably
be expected to have 'a significant adverse effect on the health and safety of
the public, or the common defense and security by significantly increasing the
iLkelihood of theft, diversion, or sabotage of such material or such facility."
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Section 235 made it a Federal offense to kill, assault, resist, oppose,
impede, intimidate or interefere with
any person performing Any inspections
which are related to any activity
or facility licensed by the Commission.
Section 236 made it a Federal offense for any person to intentionally
and willfully destroy or damage any production or utilization facility licensed
by the Commission, any licensed nuclear
waste storage facility, or any nuclear
fuel or spent fuel.

P.L. 96-465 -- The Foreign Service Act of 1980.
Approved Oct. 17, 1980, this Act,
In part, made minor changes to the IAEA
participation act by changing references to t'A new legislation.

L.L. 97-90 -- The Department of Energy
Military 4plications Authorization of
1982.
Approved Dec. 4, 1981, the act added a new Section 148 to the Atomic Energy
Act of 1954 as amended.
It authorizes the Secretary of Energy to prohibit the
unauthorized dissemination of unclassified information pertaining to:
(A) the design of production facilities
or utilization facilities (note:
this definition includes nuclear power plants);
(8) security measures for the physical protection of such facilities, nuclear
materials in them, or nuclear material in transit; or
(C) the design, manufacture, or use of any atomic weapon or component, if
contained in any information declasstfied
or removed from the Restricted Data
category by the Secretary.

The Secretary may prohibit dissemination
of such information only if and to
the extent that he determines the uzsuthorized
dissemination could reasonably be
expected to have a significant adverse
affect on the public health and safety or
the common defense and security by
significantly increasing the likelihood of
illegal production of nuclear weapons
or theft, diversion, or sabotage of nuclear
materials, equipment, or facilities. In making such a determinat.on, he
may
consider what the likelihood of an illegal production, theft, diversion, or
sabotage would be if the information in question were at no time available for
dissemination. The Secretary shall exercise this authority:
1) so as to apply the
minimum restrictions nettled to protect the public health and safety or the
common
defense and security; and 2) upon a deterr.ination
that the unauthorized dissemination
could reasonably be expected to result in
significant adverse effect on the
public health and safety or the common defense and security by significantly
increasing the likelihood of illegal production of nuclear weapons or theft,
diversion, or sabotage of nuclear materials, equipment, or facilities.
Nothing
in this Section authorizes the
Secretary to withhold information from the Congress.
The new Section 148 of the Atomic
Energy Act also provides civil penalties for
violation of rules or orders of the Secretary not to exceed $100,000.
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P.L. 97-113 -- The International Security and Development Cooperation Act
of 1981.
On Dec. 29, 1981, President Reagan signed the International Security and
Development Cooperation Act of 1981, which included the following provisions
relating to U.S. non-proliferation policy.
Limitation on funds.--Section 202 added a new Section 534 to the Foreign
Assistance Act of 19;17 whicn prohibits use of economic support funds under
Title /I of the xt to finance the construction, operati-n, or maintenance of,
or fuel supply for, any nuclear facility in a foreign country unless the President
certifies to Congress that use of funds for such purpose is "indispensable to
the achievement of nonproliferation objectives which are uniquely significant
and of paramount importance to the United States."
A waiver for Pakistan.--Section 736(d) added a new Section 620 E to the
Foreign Assistance Act of 1961 to authorize the President to waive the prohibition
caused by application of Section 669 at any time through Sept. 30, 1987, to
provide assistance to Pakistan if he determines that to do so is "...in the
national interest of the United States."
A congressional finding.--Section 737(a) states

congressional findirg

that:

...any transfer of a nuclear explosive device to a
non-nuclear weapons state or, in the case of a non-nuclear
weapon state, any receipt or detonation of a nuclear explosive
device would cause grave damage to bilateral relations
between the United States and that Country.

Amendment of Section 669 - enrichment.--Section 737(b) amended Section 669
of the Foreign Assistance Act of 1961 to add a congressional veto by a concurrent
resolution -- which does not ,,o to the President for approval -- of the President's
continuation of such prohibited aid.
Amendment of Section 670 - plutonium and weapons.--Sectio: 717(c) amended
Section 670 of the Foreign Assistance Act of 1961 to add a congressional veto by
concurrent resolution, over extension of aid; and to have transfer, receipt, or
detonation of a nuclear explosive trigger cutoff of funds.
Concerning supply or receipt of the wherewithall for reprocessing, Section .
670 would continue to cut off certain economic and military assistance to any
country that delivers nuclear reprocessing equipment, materials, or technology
to any other country, or receives such Items from any other country, with an
exception for international Investigation of technologies which are alternatives
to pure plutonium reprocessing. As before, the President may continue such
assistance if he determines and certifies in writing to Congress that the
termination of such assistance would be "seriously prejudicial to the achievement
of United States nonproliferation objectives or otherwise jeopardize the common
defense and security." The President is to provide specific reasons to Congress
for his action. Congress added a specific congressional veto by concurrent
resolution of such presidential continuation. This type of congressional veto,
however, was struck down in 1983 by the Supreme Court in th) Chadha and related
Case..
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Additionally, Section 670 now contains new triggering actions.
Aid Is to be cut off to any country which:
(A) transfers a nuclear explosive device to a non-nuclear weapons state, or
(b) is a non-nuclear weapon. state and either
(I) receives a nuclear explosive devica, or
(ii) detonates a nuclear explosive limit..
The President may continue the prohibited aid for 30 days of continuous
session of the Congress if he transmits to Congress a certification that he has
determined that ". . . an Immediate tOrMlOitICe of assistance to that country
would be detrimental to the national security of the United states." Such aid
cannot continue longer, however, unless permitted by a joint resolution of Congress
(which has to be approved by the President to take effect). If the Congress
enacts such a joint resolution, the President uay continue the assistance if he
detersines and certifies in writing to Congrese that ". . .the termination of such
assistance would be seriously pre3n4lcial to 'a schievesent of United States
nonproliferation objective or otherwise ',eop dine the common defense and
security." The President is to transmit spec is reasons for such findings to
Comets's..

Annual report to Congress.--Section 735 requires the President to make a
classified report annually to Congress describing the nuclear programs and related
activities of any country for which a waiver of 669 or 670 is in effect. This
report is to include an
MUM
(I) the extent and effectiveness of International Atomic Energy Agancy safeguards
at that country's nuclear utilities; and
(2) the capability, actions. and intim-ions of the gov.rnuent of that country
with respect to the natufsctur6 or acquisition of a nuclear explosive device.

P.L. 97-377 -- Further Contioulna,Oprwriations, lin:.
Approved on Doc. 21, 1952, Section 159 of this act (at 94 STAT 1923) provided
no funds in the joint resolution could ha mode available for the International
Atonic Energy Agency unless its Board of Governors certii.ed to the United States
Government that "the State of Israel is allowed to participate fully as a umsber
nation in the activities of that Agency," and the Secretary of State had
transmitted such certification to the Congress (the McCluie-Kasten amendment).
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F.L. 97-351 -- The Convention on the Physical Protection of Nuclear Material
Implementation Act of 1982.
Approved Oct. 18, 2982, this act amended Title 18 of the U.S. Code to
Implement the Convention on the Physical Protection of Nuclear Materials. It
adds a new paragraph 831 to chapter 39 of 18 U.S.C. to define certain offenses
involving nuclear materials as Federal crimes and to specify punishment for
It also authorized the Attorney General to request assistance from the
them.
Secretary of Defense in enforcement of the provisions and prescribes conditions
for such assistance.

P.L. 97-415 -- The Nuclear Regulatory Commission Appropriations Authorization
for Fiscal Years 1982 and 1983.
Approved Jan. 4, 1983, Section 14 of this act amended Section 57 of the
Atomic Energy Act of 1954 to prohibit the transfer, reprocessing or use by the
United States or any ()that person of special nuclear materials produced in
licensed facilities for nuclear explosive purposes. (96 Stat. 2075) Section 16
also amended Section 236 of the AEA with respect to sabotage of nuclear fuel or
facilities (Section 236 was added by F.L. 16-295, supra). (The Hart-Simpson
amendment)

P.L. 98-164 -- The Department of State Authorization Act, Fiscal Years 1984 and

Approved Nov. 22, 1983, the State Department autnorization act contains
several provisions relating to U.S. non-proliferation policy.
In Section 115(b) Congress finds that if Israel is illegally expelled,
suspended, denied its credentials, or in any other manner denied its right to
participate in the United Nations or any specialized agency of the United Nations
-- which would include the International Atomic Energy Agency -- the United
St.ces 'shall suspend its participation' until the illegal action is reversed.
Also the United States shall withhold payments of its assessed contributions to
the United Nations or a specialized agency during any period in which U.S.
participation is suspended under this Section (97 Stat. 1021).
Section 1007, which was proposed by Senator Roschwitz, declares it is the
sense of Congress' that the United States should disapprove the export of, and
should suspend or revoke approval for the export of, any nuclear-related equipment,
material, or technology, including nuclear components and heavy ix:ter, to the
governments of Init., Argentina, or South Africa until they give the United
Seam: "stronger nonproliferation guarantees.' Such guarantees should include:
(1) reliable assurance[ by such government that it is not engaged in any
program leading to the development, testing, or detonation of nuclear explosive
devices; and
(2) agreement by such government to accept international safeguards on all
its nuclear facilities.

If the President determines, in the case of India's Tarapur reactor:while
it is under LAZA inspection, that certain equipment or nonnuclear material or
technology is necessary for humanitarian reasons to protect the health and safety
of operations and is not available from a focaign supplier, the President may
authorise the export of such equipment or nonnuclear material or technology (97
Stat. 1058).
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CONGRESSIONAL ADVISOZY RESOLUTIONS
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RESOLUTION
International cooperation to curb nuclear proliferation.
Whereaq the proliferation of mielear explteive device mew. a
grave threat In ettillitated international progre.4 toward
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"diversion of nuclear energy from peaceful use., to towlenr

weapons or other nuclear midair,. derives":
Whereas the proposed trifitsfer of tandem. enrichmeta mid rePrIwe"ilig facilities to nowntelenr weapons AWN would
enhano their ability to (onstract nuelear %%capons;

%Vltava tlw accumulation of

re.wtor fad. containing

potential wenpons.gradv material. under the sovereign centtrol of tionnuclear weapon., sinks' rais1.4 immedinte dangers

of further nuclear-weapons proliferation:

When ce, the continued indigentat: derclopmnt of nuelenr facilities (including reproves-sing and enrichment) beyond the
rends of emqiott. internntional (111411k eugehnsiie. the im-

prative need to increase the sewn

leillp111/1'11%1Velle ,, amid

effecti% cues. of international safegunrds and either em.trol.,

on the nse of nuclear

teeln

1Vherea international efforts to control proliferntion historically
have failed to keep pace with world nuclear development.

and

Whereas there

a pressing need for more concerted ruited
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1

(n) vommends the President of the foiled Stoles

2

(or his 'trued intentions to give diplomatic priority to the

3

pursuit of nomproliferntion measure::

4

(h) endorse: mid strongly support: twelve eon-

5

sultations nod uegotiattion: with world lender: on the

6

highest level-

7

(1) to curb the sprend of nuclear enrihmnt

8

and reprocessing facilitie: to momenttlver-weupon

9

slate: And otheri:e dieounige the diversion of

10

imelear equipment or innteriul: from peneeful use:

to !Indior wenpult or other
12

Ittteltqlr esplosive

device::

13

(2) to nhieve uceeptunem of interuntionni safe-

14

gourds tut nil nuclear uctivitie: by tonetetcleorweapon -Mk,. Its well as seek hile111111101i111 coOpill1-

11;

lion to improve the palinging anti bundling of bight-

IT

level wastes mill to provide (or international stontge

18

clf illmonimu. spent renetor fuel. and other sensitive

19

nuclear utaterink:

20
21

(3) to explore possible intenuttimutl nrrntme.
for the provi4ou of unclear fuel service: to
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1

plosive device, or abrogates or materially violates

2

any interwtional now-proliferation controls: and

3
4

(5) to strengtheit the safeguards of the International Atomic Energy Agency; and

5

(e) :shall act promptly on legislation to enact a dear

6

..mtvmott of goals for r nitre! State:. nonproliferation

7

pulley providing guidnnee and support to these Pee,i,lent

H

diplomatic initiatives. and to establish a dear statutory

9

framework for the developmem and implementation of

In

roised States nuclear export policy.

2)4
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H. RES. 177

rallang for the th toinnent and hitphiften:ation of 4

1.111Ird SInIr< OW IrS I'

nonpfuldrnition imolity whir,' 'Krill:them the Imrr.ret to the further 'read of
Inn fear n rap011..

IN THE HMI; OF REPRESENTATIVES
Aix 13, lost
Mr. 1.1011T dor hismelf.

Mr.. reso x.

and Mr. 111folA +0 ,uhnutted the
following roolunon; %hi( li %a. referred to the Committee on I'erehm Adair.

RESOLUTION
Calling (or the development and implementation of a United
States nuclear nonproliferation policy which strengthens the
barriers to the further spread of nuclear weapons.

Whereas recent international events have focused attention on

the dangerous political and military implications of the
spread of nuclear weapons capabilities to volatile regions of
the %vorld;

Whereas the proliferation of nuclear explosive devices or of the
direct capability to manufacture or otherwise acquire such
devices poses a grave threat to the security interests of the

United States and to cominued international progress
toward world peace and development;

2 0'5
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Whereas it is in the inter( is of all nations to strengthen the

International Atomic Energy Agency's system of safeguards, but at the same time to recognize that safeguards
sire intrinsically limited for some sensitive technologies and
cannot alone prevent nuclear proliferation;

Whereas all nuclear suppliers have an obligation to act decisive-

ly and responsibly to stop the spread of sensitive nuclear
technologies, equipment, and materials; and

Whereas the international Atomic Energy Agency performs
vital monitoring functions but h; not equipped with enforcement powers or intelligence capabilities: Now, therefore, be

it

Resoled, That 2

(I) the President should, in consultation with the

3

Congress, develop and implement a United Stales nu-

4

nonproliferation strategy which aggressively and

5

creatively strengthens the political, institutional, and.--'

6

technical barriers to the further spread of nuclear

weapons, and specifically which prescribes concrete

7

8

11

methods for achieving restraint on the part of all
nuclear suppliers;

(2) the President should strongly encourage na-

10
1

II

lions which have not ratified the Treaty on the Non-

12

Proliferation of Nuclear 1Vcaponi to do so, and should
at the same time seek to strengthen the safeguards op-

Id

of the International Atomic Energy Agency;

15

(3) the President should work in concert with

16

other nuclear suppliers and with the International

2lj6
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1

4

Atomic Energy ,tgeney to develop credible sanctions
against .nations which divert nuclear materials, teelinol-

3

ogies, or equipment to other than peaceful uses in vio-

4

lotion of their obligations to the International Atomic

5

Energy Agency or their obligations under the Treaty

11

on the Non-Proliferation of Nuclear Weapons: and

7

(4) the President should fully implement the pro-

8

visions of the Nuclear Non-Proliferation Act of 1978.
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""'""" S. RF,S.179
tar Sus low

To improve the insernatioaal mopeoliierstiso regime.

IN THE SENATE OF THE UNITED STATES
JuLT 17 (legislative day. JULY 91. 1981

Mr. Owns (far limpet Mr. SPIECTIM Mr. Poem Mr. Dour, Mr. ZONINIIIIT,
Mr. Botentwits. Mr. him, Mr. 014NISTOlt, Mr. MA1111A11, Mr. MATA/N-

A041, Mr. Pasnaus. and Mr. Lam') submitted the Mowing mainline:
whit+ was twasidered. weeded, and agreed t.

RESOLUTION
To improve the international nonproliferation regime.

Whereas the proliferation of nuclear weapons is a threat to the
security of the United States and all other nations of the
world and,

Whereas the world community has developed valuable institutions, including the Nuclear Nonproliferation Treaty (NPT)
and the International Atomic Energy Agency (IAEA) Safeguards system to deal with the problem of nuclear proliferation and,

Whereas the recent hearings held by the Senate Foreign Relations Committee and the House Foreign Affairs Committee
demonstrated serious deficiencies in the NPT and the IAEA
systems, and
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Whereas despite such deficiencies, there is no prohibition on the
transfer of sensitive equipment and technology to politically
unstable nations and regions of the world and,
Whereas sensitive nuclear materials, equipment, and technology
carry with them the capability of mounting a nuclear weapons option and,

Whereas the United States has traditionally taken a leadership
rtle in raising world consciousness to the dangers of nuclear
proliferation and,

Whereas United States nonproliferation actions such as support-

ing the International Safeguards Regime and the
participating in the Nuclear Suppliers Conferences, and establishing the Nuclear Nonproliferation Act of 1978, have

been positive steps in moving toward an effective inten.ational nonproliferation regime and,

Whereas it is necessary for significant additional actions to be
taken to strengthen the international nonproliferation regime
and to raise world consciousness further. Now, therefore, be
it
Resolved,

That the President should take immediate

2 action to:
(1) Confer on an urgent basis with other nuclear
4

suppliers, as a first step toward achieving a new

5

worldwide consensus on nuclear transfers to consider

6

tightening restrictions on dangerous nuclear trade

7

through measures which include-

8

(a) establishing, while discussions on a new

9

regime for nuclear trade proceed, a temporary

10

worldwide moratorium on transfers of enrichment
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1

and reprocessing equipment and technology, even

2

at the experimental level, to sensitive areas, in-

3

eluding the Middle East and South Asia;

4

(b) limiting the site of all research reactors

5

transferred, eliminating the use of high enriched

6

uranium in such reactors, and obtaining the return

7

of spent research reactor fuel to the country of

8

origin;

9

(c) extending the list of sensitive nuclear

10

equipment, including components and dual use

11

items, whose export the suppliers only permit

12

under saieguards, with public recording of all

13

sales of such items;

14

(d) making nuclear transfers only to non-

15

weapon nations which have accepted full-scope

16

safeguards; and

17

(e)

imposing established

sanctions in the

18

event of violation of safeguards.

19

(2) Develop with other IAEA members a strong

20

and effective program for the improvement of the

21

IAEA safeguards regime, specifically considering the

22

practicality of the following measures-

23

(a) extending the concept of full-scope safe-

24

guards to mean safeguards on all nuclear materi-

25

als, eq4ipment, and facilities within a nonweapon
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1

state whether or not such materials, equipment,

2

and facilities have becn formally declared to the

3

IAEA;

4

5

(b) increasing the quality and quantity of
IAEA inspections;

6

(c) publishing inspection reports; and

7

(d) extending and upgrading surveillance and

8

containment measures.

9

(3) Formulate a clear Unitcd States policy on en-

10

hanced international restrictions on dangerous nuclear

11

trade and on improving the international safeguards

12

regime, and use all fusible leverage to induce others

13

to adopt similar policies.

14

(4) Call for a prompt reevaluation of world nucic-

15

ar energy policy, culminating in a conference in order

18

to agree upon ways both to reduce security concerns

17

and to strengthen the nonproliferation regime.

18

(5) Reaffirm United States policy to cooperate

19

with other countries, particularly in the developing

20

world, to assist them in meeting their energy needs,

21

with nonnuclear energy alternatives considered on an

22

equal basis with nuclear energy in providing such co-

23

operative assistance.
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CONCURRENT RESOLUTION
IIea(firming Senate :T.:Dimino (S. Res. 1711 lad 11otte resolu-

tion III. lies. 177) and urging the President to seek agreement at the Versailles economic summit conference that
nuclear supplier nations should export nuclear fuel and
equipment only to nation% that permit full scope sa(eguardv.

11'hereas the proliferation of nuclear Weapons is a threat to the

security of every nation in the world:
Whereas the International .1tonti1 Maley .1geney

E.%) safe-

guard: inspection cystent uas created to verify that unclear
facilities in non -unclear-ueapon states are used strictly for
peaceful purposes;
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Whereas a number of coon- nuclear- weapon 'tales do not permit
full-scope safeguards, that k, IAB.1 inspections of all their
nuclear facilities;

1Vhereas only Canada. Australia, and the l'nited States non require full -scope sfeguards as a condition of exports of nuclear fuel and equipment:

11'herea vermin other supplier nations have from time to time
indicated that they would impose the same restrictions on
their nuclear e:sports provided all other suppliers agree to
take the same steps;
Whereas the United States has traditionally taken a leading role

in developing agreement to control the spread of nuclear
weapons:

1Vhereas on July la, 1981 the President stated that the Pitited
States will continue to seek agreement on requiring I.1E.1
safeguards or all unclear activities in a non milear-weapon
state as a eon. aim' for any significant new supply commit-

ment;
%%Imre:is un July 17, 1981. the Senate, without dissenting vote.
adopted S. Res, 179. calling on the President to implement

a series of important initiatives to strengthen the international tamproliferation regime;

1Vherel:. such initiatives are still needed, including consultations

on an urgent basis with other nuclear supplier nations to
limit nuclear transfers only to non-nuelear.weapon states
which 11:1%e accepted fall - scope safeguard:

1Vhereas on .Inly 17, 1981. the !louse of Representatives. with-

out dissenting vote. adopted II. Res. 177, calling on the
President to take a number of significant steps to strengthen
the political. institutional, and technical harriers against the
spread of nuclear weapons; and
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Whereas such steps are still needed, including the need to
achieve restraint on the part of nuclear supplier nation:
Now, therefore, be it
1

Reso lred by the Moue of EgorAentotires (the Senate

2 euneurriny), That (a) the Senate and the House of Repre:3

4

respectively. hereby reaffirm S. Res. 179 and II.
Res. 177; and

(b) The President, as an hiltir,l step toward impletnentEi

these resolutions, should urgently seri,, at the Ver.ailles

7 econmnie summit conference and through other appropriate

8 channels, to obtain agreement from all nuclear supplier na9 tions that they will export nuclear fuel, equipment, and tech10 hology e..ly to those non-nuclear-weapon states that have se11

cepted full-scope safeguards of the International Atomic

12 Energy Agency.
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IN THE HOUSE OF REPRESENTATIVES
M.

27, 1982

Referred to the Committee on Foreign Affairs

CONCURRENT RESOLUTION
Reaffirming Senate resolution (S. Res. 179) and Ilouse resolution (II. Res. 177) and urging the President to seek agree-

ment at the Versailles Summit Conference that nuclear
supplier nations should export nuclear fuel and equipment
only to nations that permit full-scope safeguards.

Whereas the proliferation of nuclear weapons is a threat to rite
security of es-cry nation in the world;

Whereas the Inte,:r.tims! Atomic Energy Agency (IAEA) safeguards inspection system was created to verify that nuclear
facilities in non - nuclear - weapon states are used strictly for
peaceful purposes;

Whereas a number of non-nuclear-weapon states do not permit

-full-scope safeguards, that is, IAEA inspections of all their
nuclear facilities;
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Whereas only Canada, Australia, and the United States now
require full-scope safeguards as a condition of exports of
nuclear fuel and equipment;

Whereas certain other supplier nations have from time to time
indicated that they would impose the same restrictions on
their nuclear exports provided all other suppliers agree to
take the same steps;

Whereas the United States has trationally taken a leading role

in developing agreement to control the spread of nuclear
weapons;

Whereas on July 16, 1981, the President stated that the United

States will continue "to Reek agreement on requiring IAEA
safeguards on all nuclear activities in a non-nuclear-weapon

state as a condition for any significant new supply commitment";
Whereas on July 17, 1981, the Senate, without dissenting vote,
passed S. Res. 179, calling on the President to implement a

series of important initiatives to strengthen the international
nonproliferation regime;
Whereas such initiatives are still needed, including consultations

on an urgent basis with other nuclear supplier nations to
limit nuclear transfers only to non-nuclear-weapon states
which have accepted full-scope safeguards;

Whereas on July 170981, the House of Representatives, with-

out dissenting vote, passed H. Res. 177, calling on the
President to take a number of significant steps to strengthen

the political, institutional, and technical barriers against the
spread of nuclear weapons; and

Whereas such steps are still needed, including the need to
achieve restraint on the part of nuclear supplier nations:
Now, therefore, be it
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Resolved by the Senate Me House of Representatives

1

2 concurring), That3

(1) the Senate and the House of Representatives,

4

respectively, reaffirm S. Res. 179 and H. Res. 177;

5

and

6

(2) the President, as an initial step toward imple-

7

menting such resolutions, should urgently seek at the

8

Versailles Economic Summit Conference and through

9

other appropriate channels to obtain agreement from

10

all nuclear supplier nations that they will export

11

nuclear fuel, equipment, and technology only to those

12

nonnuclear - weapon states that have accepted full-

13

scope safeguards of the International Atomic Energy

14

Agency:

Passed the Senate May 27 (legislative day, May 25),
1982.

Attest:

WILLIAM F. IIILDENBRAND,
Secretary.
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PART III. PRESIDENTIAL POLICIES, STATEMENTS, AND ORDERS
PRESIDENT FORD

Statement on Nuclear Policy.

October 28, 1976

WE HAVE known since the age of nuclear energy began more than 30 years
1/e;

hat till, ,Irce of energy had the potential for tremendous benefits for manand th,: potential for unparalleled destruction.

on the one hand, :het, is no doubt that nuclear energy represents one of the
hes hopes fu :atisfying the rismg w«hrld demand for energy with minimum
environmental impact and with the 1,,tential for reducing dependence on uncertain and diminishing world supplies of oil.

On the other hand, nuclear fuel, as It produces power also produces plutonium, which can be chemically separated from the spent fuel. The plutoniumcan
be recycled and used to generate additional nuclear power, thereby partially off.
setting the need for ....1d..tic,nal energy resources. Unfortunatelyand this is the
root of the problemthe same plutonium produced in nuclear powerplants can,
when chemically separated, also be used to make nuclear explosives.
The world community cannot afford to let potential nuclear weapons material or the technology to produce it proliferate uncontrolled over the globe. The
world community must ensure that production and utilization of such material

by any nation is carried out under the most 4tringent security conditions and
arrangements.
Developing the enormous benefits of nuclear energy while simultaneously
cl -veloping the means to prevent proliferation is one of the major challenges
facing all nations of the world today.
The standards we apply in judging most domestic and international activities
are not sufficiently rige -ous to deal with this extraordinarily complex problem.

Our answers cannot be partially successful. They will either work, in which
case we shall stop proliferation, or they will fail and nuclear proliferation will
accelerate as nations initially having no intention of acquiring nuclear weapons
conclude that they are forced to do so by the actions of others. Should this happen, we would face a world in which the security of all is critically imperiled.
Maintaining international stability in such an environment would be incalculably difficult and dangerous. In times of regional or global crisis, risks of nuclear

devastation would be immeasurably increasedif not through direct attack,
then through a process of ever-expanding escalation. The problem can be
handled as long as we understand it clearly and art wisely in concert with other
nations. But we are faced with a threat of tragedy if we fail to comprehend it or
to take effective measures.
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Thus the seriousness and complexity of the problem place a special burden
on those who propose ways to control proliferation. They must avoid the temptation for rhetorical gestures, empty threats, or righteous posturing. They must
offer policies and programs which deal with the world as it is, not as we might
wish it to be. The 'goal is to prevent proliferation, not simply to deplore it.
The first task in dealing with the problem of proliferation is to understand the
world nuclear situation.
More than 30 nations have or plan to build nuclear powerplants to reap the
benefits of nuclear energy. The 1973 energy crisis dramatically demonstrated to
all nations not only the dangers of excessive reliance on oil imports but also the
reality that the world's supply of fossil fuels is running out. As a result, nuclear
energy is now properly seen by many nations 25 an indispensable way to satisfy
rising energy demand without prematurely depleting finite fossil fuel resources.
We must understand the motives which are leading these nations, developed and

developing, to place even greater emphasis than we do on nuclear power
development. For unless we comprehend their real needs, we cannot expect to
find ways of working with them to ensure satisfaction of both our and their
legitimate concerns. Moreover, several nations besides the United States have
the technology needed to produce both the benefits and the destructive potential
of nuclear energy. Nations with such capabilities are able to export their technology and facilities.
Thus, no single nation, not even the United States, can realistically hopeby
itselfto control effectively the spread of reprocessing technology and the resulting availability of plutonium.
The United States once was the dominant world supplier of nuclear material

equipment and technology. While we remain a leader in this field, other suppliers have come to share the international marketwith the U.S. now supplying
less than half of nuclear reactor exports. In short, for nearly a decade the U.S. has
not had a monopoly on nuclear technology. Although our role is large, we are
not able to control worldwide nuclear development.
For these reasons, action to control proliferation must be an international cooperative effort involving many nations, including both nuclear suppliers and customers. Common standards must be developed and accepted by all parties. If this
is not done, unrestrained trade in sensitive nuclear technology and materials will
developwith no one in a position to stop it.
We in the United States must recognize that interests in nuclear energy vary
widely among nations. We must recognize that some nations look to nuclear
energy because they have no acceptable energy alternative. We must be sure that
our efforts to control proliferation are not viewed by such nations as an act to
prevent them from enjoying the benefits of nuclear energy. We must be sure that
all nations recognize that the U.S. believes that nonproliferation objectives must
take precedence over economic and energy benefits if a choice must be made.
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PREVIOUS ACTION

During the past 30 years, the U.S. has been the unquestioned leader in worldwide efforts to assure that the benefits of nuclear energy are made available
widely while its destructive uses are prevented. I have given special attention to

these objectives during the past 2 years, and we have made important new
progress, particularly in efforts to control the proliferation of nuclear weapons
capability among the nations of the world.
In 1974, soon after I assumed office, I became concerned that some nuclear
supplier countries, in order to achieve competitive advantage, were prepared to
offer nuclear exports under conditions less rigorous than we believe prudent.
In the fall of that year, at the United Nations General Assembly, the United
States proposed that nonproliferation measures be strengthened materially. I

also expressed my concern directly to my counterparts in key supplier and
recipient nations. I directed the Secretary of State to emphasize multilateral
action to limit this dangerous form of competition.
At U.S. initiative, the first meeting of major nuclear suppliers was convened in
London in April 1975. A series of meetings and intensive bilateral consultations
followed. Asa result of these meetings, we have significantly raised international
standard:, through progressive new guidelines to govern nuclear exports. These
involve both improved safeguards and controls to prevent diversion of nuclear

materials and to guard against the misuse of nuclear technology and physical
protection against theft and sabotage. The United States has adopted these guidelines as policy for nuclear exports.

In addition, we have acted to deal with the special dangers associated with
plutonium.
We have prohibited export of reprocessing and other nuclear technologies
that could contribute to proliferation.
We have firmly opposed reprocessing in Korea and Taiwan. We welcome
the decisions of those nations to forego such activities. We will continue to discourage national reprocessing in other locations of particular concern.

We negotiated agreements for cooperation with Egypt and Israel which
contain the strictest reprocessing provisions and other nuclear controls ever included in the 20-year history of our nuclear cooperation program.
In addition, the United States recently completed negotiations to place its
civil nuclear facilities under the safeguards of the International Atomic Energy
Agencyand the IAEA has approved a proposed agreement for this purpose.
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NEW INITIATIVES

Last summer, I directed that a thorough review be undertaken of all our
nuclear policies and options to determine what further steps were needed. I have
considered carefully the results of that review, held discussions with congressional leaders, and benefited from consultations with leaders of other nations.
I have decided that new steps are needed, building upon the progress of the past
2 years. Today, I am announcing a number of actions and proposals aimed at:

strengthening the commitment of the nations of the world to the goal
of nonproliferation and building an effective system of international controls
.
to prevent proliferation;
--changing and strengthening U.S. domestic nuclear policies and programs
to support our nonproliferation goals; and
--establishing, by these actions, a sound foundation for the continued and
increased use of nuclear energy in the U.S. and in the world in a safe and
economic manner.
The task we face calls for an international cooperative venture of unprecedented dimensions. The U.S. is prepared to work with all other nations.
PRINCIPAL POLICY DECISIONS

I have concluded that the reprocessing and recycling of plutonium should
not proceed unless there is sound reason to conclude that the world community

can effectively overcome the associated risks of proliferation. I believe that
avoidance of proliferation must take precedence over economic interests. I have
also concluded that the United States and other nations can and should increase

their use of nuclear power for peaceful purposes even if reprocessing and
recycling of plutonium are found to be unacceptable.

Vigorous action is required domestically and internationally to make these
judgments effective.
I have decided that the United States should gratly accelerate its diplomatic
initiatives in conjunction with nuclear supplier and consumer nations to control
the spread of plutonium and technologies for separating plutonium.
Effective nonproliferation measures will require the participation and support
of nuclear suppliers and consumers. There must be coordination in restraints

so that an effective nonproliferation system is achieved, and there must be
cooperation in assuring reliable fuel supplies so that peaceful energy needs
are met.

I have decided that the United States should no longer regard reprocessing
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of used nuclear fuel to produce plutonium as a necessary and inevitable step
in the nuclear fuel cycle, and that we should pursue reprocessing and recycling

in the future only if they are found to be consistent with our international
objectives.

We must ensure that our domestic policies and programs are compatible with
our international position on reprocessing and that we work closely with other
nations in evaluating nuclear fuel reprocessing.

The steps I am announcing today will assure that the necessity increase
in our use of nuclear energy will be carried on with safety and without
aggravating the danger of proliferation.
Even with strong efforts to conserve, we will have increasing demands for
energy for a growing American economy. To satisfy these needs, we must rely
on increased use of both nuclear energy and coal until more acceptable alternatives are developed. We will continue pushing ahead with work on all promising
alternatives such as solar energy but now we must count on the technology that
works. We cannot expect a major contribution to our energy supply from alternative technologies until late in this century.

To implement my overall policy decisions, I have decided on a number of
policies that are necessary and appropriate to meet our nonproliferation and
energy objectives.
First, our domestic policies must be changed to conform to my decision on

deferral of the commercialization of chemical reprocessing of nuclear fuel
which results in the separation of plutonium.
Second, I call upon all nations to join us in exercising maximum restraint
in the transfer of reprocessing and enrichment technology and facilities by
avoiding such sensitive exports or commitments for a period of at least 3 years.

Third, new cooperative steps are needed to help assure that all nations
have an adequate and reliable supply of energy for their needs. I believe, most
importantly, that nuclear supplier nations have a special obligation to assure that
customer nations have an adequate supply of fuel for their nuclear powerplants,
if those customer nations forego the acquisition of reprocessing and uranium
enrichment capabilities and accept effective proliferation controls.
Fourth, the U.S. must maintain its role as a major and reliable world supplier of nuclear reactors and fuel for peaceful purposes. Our strong position as a
supplier has provided the principal basis for our influence and leadership in
worldwide nonproliferation efforts. A strong position will be equally important
in the future. While reaffirming this Nation's intent to be a reliable supplier,
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the U.S. seeks no competitive advantage by virtue of the worldwide system of
effective nonproliferation controls that I am calling for today.
Fifth, new efforts must be made to urge all nations to join in a full-scale
international cooperative effortwhich I shall outline in detailto develop a
system of effective controls to prevent proliferation.
Sixth, the U.S. must take new steps with respect to its own exports to control
proliferation, while seeking to improve multilateral guidelines.
Seventh, the U.S. must undertake a program to evaluate reprocessing in
support of the international policies I have adopted.
Finally, I have concluded that new steps are needed to assure that we have
in place when needed, both in the U.S. and around the world, the facilities for
the long-term storage or disposal of nuclear wastes.
ACTIONS To IMPLEMENT OUR NUCLEAR POLICIES

In order to implement the nuclear policies that I have outlined, major efforts
will be required within the United States and by the many nations around the
world with an interest in nuclear energy. To move forward with these efforts,
I am today taking a number of actions and making a number of proposals to
other nations.

I. Change in U.S. Policy on Nuclear Fuel Reprocessing
With respect to nuclear fuel reprocessing, I am directing agencies of the executive branch to implement my decision to delay commercialization of reprocessing activities in the United States until uncertainties are resolved. Specifically, I am:

Directing the Administrator of the Energy Research and Development
Administration (ERDA) to:
change ERDA policies and programs which heretofore have been based on
the assumption that reprocessing would proceed;

encourage prompt action to expand spent fuel storage facilities, thus
assuring utilities that they need not be concerned about shutdown of nuclear
reactors because of delays; and

identify the research and development efforts needed to investigate the
feasibility of recovering the energy value from used nuclear fuel without
separating plutonium.

IL Restraint in the Transfer of Sensitive Nuclear Technology and Facilities
Despite the gains in controlling proliferation that have been made, the dangers
posed by reprocessing and the prospect of uncontrolled availability of plutonium
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require further, decisive international action. Effective control of the parallel
risk of spreading uranium enrichment technology is also necessary. To meet
these dangers:
I call upon all nations to join with us in exercising maximum restraint in
the transfer of reprocessing and enrichment technology and facilities by avoiding such sensitive exports or commitments for a period of at least 3 years.
This will allow suppliers and consumers to work together to establish reliable
means for meeting nuclear needs with minimum risk, as we assess carefully

the wisdom of plutonium use. As we proceed in these efforts, we must not be
influenced by pressures to approse the export of these sensitive facilities.
III. Assuring an Adequate Energy Supply for Customer Nations
I urge nuclear suppliers to provide nuclear consumers with fuel services,
instead of sensitive technology or facilities.

Nations accepting effective nonproliferation restraints have a right to expect
reliable and economic supply of nuclear reactors and associated, nonsensitive
fuel. All such nations would share in the benefits of an assured supply of nuclear
fuel, even though the number and location of sensitive facilities to generate this
fuel is limited to meet nonproliferation goals. The availability of fuel-cycle
services in several different nations can provide ample assurance to consumers
of a continuing and stable source of supply.
It is also desirable to continue studying the idea of a few suitably-sited multinational fuel-cycle centers to serve regional needs, when effectively safeguarded

and economically warranted. Through these and related means, we can mini
mize incentives for the spread of dangerous fuel-cycle capabilities.
The United States stands ready to take action, in cooperation with other
concerned nations, to assure reliable supplies of nuclear fuel at equitable prices
to any country accepting responsible restraints on its nuclear powcr program
with regard to reprocessing, plutonium disposition, and enrichment technology
I am directing the Secretary of State to initiate consultations to explore with
other nations arrangements for coordinating fuel services and for developing
other means of ensuring that suppliers will be able to offer, and consumers will
be able to receive, an uninterrupted and economical supply of low-enriched
uranium fuel and fuel services.
These discussions will address ways to ensure against economic disadvantage
to cooperating nations and to remove any sources of competition which could

undermine our common nonproliferation efforts.
To contribute to this initiative, the United States will offer binding letters of
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intent for the supply of nuclear fuel to current and prospective customers willing to accept such responsible restraints.

In addition, I am directing the Secretary of State to enter into negotiations
or arrangements for mutual agreement on disposition of spent fuel with consumer nations that adopt responsible restraints.

Where appropriate, the United States will provide consumer nations with
either fresh, low-enriched uranium fuel or make other equitable arrangements
in return for mutual agreement on the disposition of spent fuel where such
disposition demonstrably fosters our common and cooperative nonproliferation objectives. The United States seeks no commercial advantage in pursuing
options for fuel disposition and assured fuel supplies.

Finally, the United States will continue to expand cooperative efforts with
other countries in developing their indigenous nonnuclear energy resources.
The United States has proposed and continues to advocate the establishment
of an International Energy Institute, specifically designed to help developing
countries match the most economic and readily available sources of energy to
their rnwer needs. Through this Institute and other appropriate means, we will
offer

'ogical assistance in the development of indigenous energy resources.

IV. Strengthening the U.S. Role as a Reliable Supplier

If the United States is to continue its leadership role in worldwide nonproliferation efforts, it must be a reliable supplier of nuclear reactors and fuel for
peaceful purposes. There are two principal actions we can take to contribute to
this objective:
I will submit to the new Congress proposed legislation that will permit
the expansion of capacity in the United States to produce enriched uranium,
including the authority needed for expansion of the Government-owned plant
at Portsmouth, Ohio. I will also work with Congress to establish a framework
for a private, competitive industry to finance, build, own, and operate enrichment plants.
U.S. capacity has been fully committed since mid-1974 with the result that no
new orders could be signed. The Congress did not act on my full proposal and
provided only limited and temporary authority for proceeding with the Portsmouth plant. We must have additional authority to proceed with the expansion
of capacity without further delay.
I will work closely with the Congress to ensure that legislation for improving our export controls results in a system that provides maximum assurance
that the United States will be a reliable supplier to other nations for the full
period of agreements.
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One of the principal concerns with export legislation proposed in the last
Congress was the fear that foreign customers could be subjected to arbitrary new
controls imposed well after a long-term agreement and specific contracts for
nuclear powerplants and fuel had been signed. In the case of nuclear plants and
fuel, reliable long-term agreements are essential, and we must adopt export controls that provide reliability while meeting nonproliferation objectives.

V. International Controls Against Proliferation
To reinforce the foregoing policies, we must develop means to establish international restraints over the accumulation of plutonium itself, whether in
separated form or in unprocessed spent fuel. The accumulation of plutonium
under national control, especially in a separated form, is a primary proliferation
risk.

am directing the Secretary of State to pursue vigorously discussions aimed
at the establishment of a new international regime to provide for storage of civil
plutonium and spent reactor fuel.
The United States made this proposal to the International Atomic Energy
Agency and other interested nations last spring.
Creation of such a regime will greatly strengthen world confidence that the
growing accumulation of excess plutonium and spent fuel can be stored safely,
pending reentry into the nuclear fuel cycle or other safe disposition. I urge the
IAEA, which is empowered to establish plutonium depositories, to give prompt

implementation to this concept.
Once a broadly representative IAEA storage regime is in operation, we are
prepared to place our own excess civil plutonium and spent fuel under its control. Moreover, we are prepared to consider providing a site for international
storage under IAEA auspices.
The inspection system of the IAEA remains a key element in our entire nonproliferation str ltegy. The world community must make sure that the Agency
has the technical and human resources needed to keep pace with its expanding
responsibilities. At my direction, we have recently committed substantial additional resources to help upgrade the IAEA's technical safeguards capabilities,
and I believe we must strengthen further the safeguard functions of the IAEA.
am directing the Secretary of State and Administrator of ERDA to undertake a major international effort to ensure that adequate resources for this purpose are made available, and that we mobilize our best scientific talent to support that Agency. Our principal national laboratories with expertise in this area
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have been directed to provide assistance, on a continuing basis, to the IAEA
Secretariat.

The terrible increase in violence and terrorism throughout the world has
sharpened our awareness of the need to assure rigorous protection for sensitive
nuclear materials and equipment. Fortunately, the need to cope with this problem is now broadly recognized. Many nations have responded to the initiatives
which I have taken in this area by materially strengthening their physical security and by cooperating in the development of international guidelines by the
IAEA. As a result of consultations among the major suppliers, provision for adequate physical security is becoming a normal condition of supply.
We have an effective physical security system in the United States. But steps
are needed to upgrade physical security systems and to assure timely international collaboration in the recovery of lost or stolen materials.

I have directed the Secretary of State to address vigorously the problem of
physical security at both bilateral and multilateral levels, including exploration
of a possible international convention.
The United States is committed to the development of the system of international controls that I have here outlined. Even when complete, however, no system of controls is likely to be effective if a potential violator judges that his
acquisition of a nuclear explosive will be received with indifference by the international community.
Any material violation of a nuclear safeguards agreementespecially the diversion of nuclear material for use in making explosivesmust be universally
judged to be an extremely serious affront to the world community, calling for
the immediate imposition of drastic sanctions.

I serve notice today that the United States will, at a minimum, respond to
violation by any nation of any safeguards agreement to which we are a party
with an immediate cutoff of our supply of nuclear fuel and cooperation to that
nation.
We would consider further steps, no necessarily confined to the area of nuclear cooperation, against the violator nation. Nor will our actions be limited to
violations of agreements in which we are directly involved. In the event of material violation of any safeguards agreement, particularly agreements with the
IAEA, we will initiate immediate consultations with all interested nations to
determine appropriate action.
Universal recognition of the total unacceptability or he abrogation or violation of any nonproliferation agreements is one of hie most important steps
which can be taken to prevent further proliferation. We invite all concerned
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governments to affirm publicly that they will regard nuclear wrongdoing as an
intolerable violation of acceptable norms of international behavior, which
would set in motion strong and immediate countermeasures.

VI. U.S. Nuclear Export Policies
During the past 2 years, the United States has strengthened its own national
nuclear export policies. Our interests, however, are not limited to controls alone.
The United States has a special responsibility to share the benefits of peaceful
nuclear energy with other countries. We have sought to serve other nations as
a reliable supplier of nuclear fuel and equipment. Given the choice between
economic benefits and progress toward our nonproliferation goals, we have
given, and will continue to give priority to nonproliferation. But there should be
in
no incompatibility between nonproliferation and assisting other nations
supplier
countries
pursue
enjoying the benefits of peaceful nuclear power if all
common nuclear export policies. There is need, however, for even more rigorous
controls than those now commonly employed, and for policies that favor nations
accepting responsible nonproliferation limitations.
I have decided that we will henceforth apply new criteria in judging whether

to enter into new or expanded nuclear cooperation:

Adherence to the nonproliferation treaty will be a strong positive factor
favoring cooperation with a nonnuclear weapon state.
Nonnuclear weapons states that have not yet adhered to the nonproliferadon treaty will receive positive recognition if they are prepared to submit to full
fuel cycle safeguards, pending adherence.
We will favor recipient nations that are prepared to forego, or postpone for
a substantial period, the establishment of national reprocessing or enrichment
activities or, in certain cases, prepared to shape and schedule their reprocessing
and enriching facilities to foster nonproliferation needs.
Positive recognition will also be given to nations prepared to participate in
an international storage regime, under which spent fuel and any separated plutonium would be placed pending use.
Exceptional cases may occur in which nonproliferation will be served best by

cooperating with nations not yet meeting these tests. However, I pledge that
the Congress will not be asked to approve any new or amended agreement not
meeting these new criteria unless I personally determine that the agreement is
fully supportive of our nonproliferation goals. In case of such a determination,
my reasons will be fully presented to the Congress.
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With respect to countries that are current recipients of U.S. nuclear supply,
I am directing the Secretary of State to enter into negotiations with the ob)ective
of conforming these agreements to established international guidelines, and to
seek through diplomatic initiatives and fuel supply incentives to obtain their
acceptance of our new criteria.
We must recognize the need for effective multilateral approaches to nonproliferation and prevent nuclear export controls from becoming an element of
commercial competition.

I am directing the Secretary of State to intensify discussions with other
nuclear suppliers aimed at expanding common guidelines for peaceful cooperative agreements so that they conform with these criteria.
In this regard, the United States would discuss ways of developing incentives
that can lead to acceptance of these criteria, such as assuring reliable fuel supplies
for nations accepting new restraints.
The reliability of American assurances to other nations is an asset that few, if
any, nations of the world can match. It must not be eroded. Indeed, nothing
could more prejudice our efforts to strengthen our existing nonproliferation
understandings than arbitrary suspension or unwarranted delays in meeting supply commitments to countries which arc dealing with us in good faith regarding
effective safeguards and restraints.
Despite my personal efforts, the 94th Congress adjourned without passing
nuclear export legislation which would have strengthened our effectiveness in
dealing with other nations on nuclear matters.
In the absence of such legislation, I am directing the Secretary of State to
work closely with the Nuclear Regulatory Commission to ensure proper emphasis on nonproliferation concerns in the nuclear export licensing process.
I will continue to work to develop bipartisan support in Congress for improve.
ments in our nuclear export laws.

VII. Reprocessing Evaluation Program
The world community requires an aggressive program to build the international controls and cooperative regimes I have just outlined. I am prepared to
mount such a program in the United States.
I am directing the Administrator of ERDA to:
Begin immediately to define a reprocessing and recycle evaluation program

consistent with meeting our international objectives outlined earlier in this
statement. This program should complement the Nuclear Regulatory Commission's (NRC) ongoing considerations of safety safeguards and environ-
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mental requirements for reprocessing and recycling activities, particularly its
Generic Environmental Statement on Mixed Oxide Fuels.
Investigate the feasibility of recovering the energy value from used nuclear
fuel without separating our plutonium.
I am directing the Secretary of State to invite other nations to participate
in designing and carrying out ERDA's reprocessing and recycle evaluation
program, consistent with our international energy cooperation and nonproliferation objectives. I will direct that activities carried out in the U.S. in connection with this program be subjected to full IAEA safeguards and inspections.

VIII. Nuclear Waste Management
The area of our domestic nt.cicar program dealing with long-term management of nuclear wastes from our commercial nuclear powerplants has not in
the past received sufficient attention. In my 1977 Budget, I proposed a fourfold
increase in funding for this program, which involves the activities of several
Federal agencies. We recently completed a review to determine what additional
actions are needed to assure availability in the mid-1980's of a federally-owned
and managed repository for long-term nuclear wastes, well befe,e significant
quantities of wastes begin to accumulate.
I have been assured that the technology for long-term management or disposal
of nuclear wastes is available but demonstrations are needed.

I have directed the Administrator of ERDA to take the necessary action
to speed up this program so as to demonstrate all components of waste manage-

ment technology by 1978 and to demonstrate a complete repository for such
wastes by 1985.
I have further directed that the first demonstration depository for highlevel wastes which will be owned by the Government be submitted for licensing
by the independent NRC to assure its safety and acceptability to the public.
In view of the decisions announced today, I have also directed the Administrator of ERDA to assure that the waste repository will be able to handle spent
fuel elements as well as the separated and solidified waste that would result if
we proceed with nuclear fuel reprocessing.

The United States continues to provide world leadership in nuclear waste
management. I am inviting other nations to participate in and learn from our
programs.
I am directing the Secretary of State to discuss with other nations and
the IAEA the possibility of establishing centrally located, multinationally controlled nuclear waste repositories so that the number of sites that arc needed
can be limited.
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INCREASED USE OF NUCLEAR ENERGY IN THE UNITED STATES

Even with strong conservation efforts, energy demands in the United States
will continue to increase in response to the needs of a growing
economy. The
only alternative over the next 15 to 20 years to increased
use of both nuclear
energy and coal is greater reliance on imported oil which will jeopardize
our
Nation's strength and welfare.
We now have in the United States 62 licensed nuclear plants, providing about
9 percent of our electrical energy. By 1985, we will have from 145
to 160 plants,
supplying 20 percent or more of the Nation's elecalcity.
In many cases, electricity from nuclear plants is markedly cheaper than that
produced from either oil or coal-fired plants. Nuclear energy is environmentally

preferable in a number of respects to other principal ways of generating
electricity.

Commercial nuclear power has an excellent safety record, with nearly 200
plant-years of experience (compiled over 18 chronological years) without
a
single death from a nuclear accident. I have acted to assure that this record is
maintained it ne years ahead. For example, I have increased funds
for the
independent Nuclear Regulatory Commission and for the Energy Research
and Development Administration for reactor safety research and development.
The decisions and actions I am announcing today will help overcome the
uncertainties that have served to delay the expanded use of nuclear energy in
the United States. While the decision to delay reprocessing is significant, it
will not prevent us from increasing our use of nuclear energy. We are on the
right course with our nuclear power program in America. The changes I am
announcing today will ensure that we continue.
My decHo is today do not affect the U.S. program of research and development on the breeder reactor. That program assumes that no decision on the
commercial operations of breeder reactors, which require plutonium fuel, will
be made before 1986.
CONCLUSION

I do not underestimate the challenge represented in the creation of a worldwide program that will permit capturing the benefits of nuclear energy while
maintaining needed protection against nuclear proliferation. The challenge
is one that can be managed only partially and temporarily by technical measures.
It can be managed fully if the task is faced realistically by nations prepared
to forego perceived short-term advantages in favor of fundamental long-term
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gains. We call upon all nations to recognize that their individual and collective
interests are best served by internationally assured and safeguarded nuclear fuel
supply, services, and storage. We ask them to turn aside from pursuing nuclear
capabilities which are of doubtful economic value and have ominous implications
for nuclear proliferation and instability in the world.
The growing international consensus against the proliferation of nuclear

weapons is a source of encouragement. But it is certainly not a basis for
complacency.
Success in meeting (iic challenge now before us depends on an extraordinary
coordination of the poimes of all nations toward the common good. The United

States is prepared to lead, but we cannot succeed alone. If nations can work
together constructively and cooperatively to manage our common nuclear problems, we will enhance our collective security. And we will be better able to
concentrate our energies and our resources on the great tasks of construction
rather than consume them in increasingly dangerous rivalry.
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PRESIDENT CARTER

Nuclear Power Policy
Statement on Decisiotu Re coed Following a

Ream. April 7, 1977

There is no dilemma today more difficult to resolve than that connected with
the use of nuclear power. Many countries
see nuclear power as the only real opportunity, at least in this century, to reduce
the dependence of their economic wellbeing on foreign oilan energy source of
uncertain availability, growing price, and
ultimate exhaustion. The U.S., by contrast, has a major domestic
energy
sourcecoalbut its use is not without
penalties, and our plus also call for the
use of nuclear power as a share in our

energy production.
The benefits of nuclear power are thus
very real and practical. But a serious risk
accompanies worldwide use of nuclear

powerthe risk that components of the

nuclear power process will be turned to
providing atomic weapons.
We took az: "mportant step in reducing
the risk of expanding possession of atomic

weapons through the nonproliferation
treaty, whereby more than 100 nations
have agreed not to develop such explosives But we must go further. The U.S.

233

225

is

deeply concerned about the conse-

quences for all nations of a further spread
of nuclear weapons or explosive capabilities. We believe that these risks would be
vastly increased by the further spread of
sensitive technologies which entail direct
access to plutonium, highly enriched

uranium, or other weapons usable ma-

terial. The question I have had under
review from my first day in office is how

Third, we will redirect funding of U.S.
nuclear research and development programs to accelerate our research into alternative nuclear fuel cycles wnich do not
involve direct access to materials usable
in nuclear weapons.

Fourth, we will increase U.S. produc-

tion capacity for enriched uranium to
provide adequate and timely supply of
.tuclear fuels for domestic and foreign

can that be accomplished without forgoing the tan3ible benefits of nuclear

needs.

power.

legislative steps to permit the U.S. to offer
nuclear fuel supply contracts and guaran-

We are now completing an extremely

Fifth, we will propose the necessary

thorough review of all the issues that bear

tee delivery of such nuclear fuel to other

on the use of nuclear power. We have

countries.

concluded that the serious consequences

of proliferation and direct implications
for peace and securityas well as strong
scientific and economic evidencerequire:
a major change in U.S. domestic, nuclear energy policies and prortuns;
and

a concerted effort among all nations
to find better answers to the problems
and risks accompanying the increased
use of nuclear power.
I am announcing today some of my de-

cisions resulting from that review.
First, we will defer indefinitely the commercial reprocessing and recycling of the

plutonium produced in the U.S. nuclear
power programs. From our own experience, we have concluded that a viable and
economic nuclear power program can be
sustained without such reprocessing and

recycling. The plant at Barnwell, South
Carolina, will receive neither Federal encouragement nor funding for its completion as a reprocessing facility.

Second, we will restructure the U.S.
breeder reactor program to give greater

Sixth, we will continue to embargo the

export of equipment or technology that
would permit uranium enrichment and
chemical reprocessing.

Seventh, we will continue discussions

with supplying and recipient countries
alike, of a wide range of international approaches and frameworks that will permit
all nations to achieve their energy objectives while reducing the spread of nuclear
explosive capability. Among other things,

we will explore the establishment of an
international nuclear fuel cycle evaluation
program aimed at developing alternative
fuel cycles and a variety of international
and U.S. measures to assure access to nuclear fuel supplies and spent fuel storage
for nations sharing common nonproliferation objectives.
We will continue to consult very closely
with a number of governments regarding
the most desirable multilateral and bilat-

eral arrangements for assuring that nuclear energy is creatively harnessed for
peaceful economic purposes. Our intent is

breeder and to defer the date .vhen breeder reactors would be put into commensal

to develop wider international cooperation in regard to this vital issue through
systematic and thorough international

use.

consultations.

priority to alternative designs of the
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Nuclear Power Policy
Remarks ant a Question-and-Answer Session
With Retorters on Docirions Following a
Reviow of US. Policy. April], 1977

***
The second point I'd like to make before I answer questions is concerning our
Nation's efforts to control the spread of
nuclear explosive capability. As far back
as 30 years ago, our Government made a
proposal to the United Nations that there
be tight international controls over nuclear fuels and particularly those that
might be made into explosives.
Last year during the Presidential campaign, both I and President Ford called
for strict controls over fuels to prevent
the proliferationfurther proliferation of
nuclear explosive capability.
There is no dilemma today more diffi-

cult to address than that connected with
the use of atomic power. Many countries
see atomic power as their only real opportunity to deal with the dwindling supplies of oil, the increasing price of oil, and

the ultimate exhaustion of both oil and

We have seen recently India evolve an
explosive device derived from a peaceful
nuclear powerplant, and we now feel that
several other nations are on the verge of
becoming nuclear explosive powers.
The United States is deeply concerned
about the consequences of the uncontrolled spread of this nuclear weapon capability. We can't arrest it immediately and
unilaterally. We have no authority over
other countries. But we believe that these

risks would be vastly increased by the
further spread of reprocessing capabilities
of the spent nuclear fuel from which explosives can be derived.
Plutonium is especially poisonous, and,
of course, enriched uranium, thorium, and
other chemicals or metals can be used as
well.

We are now completing an extremely

thorough review of our own nuclear
power program. We have concluded that
serious consequences can be derived from

our own laxity in the handling of these
materials and the spread of their use by

other countries. And we believe that there
nntural gas.
Our country is in a little better position. is strong scientific and economic evidence
We have oil supplies of our own, and we that a time for a change has come.
Therefore, we will make a major
have very large reserves of coal. But even
coal has its limitations. So, we will our- change in the United States domestic nuselves continue to use atomic power as a clear energy policies and programs which
I am announcing today.
share of our total energy production.
We still make a concerted effort among
The benefits of nuclear power, particularly to some foreign countries that don't all other countries to find better answers
have oil and coal of their own, are very to the problems and risks of nuclear prolifpractical and critical. But a serious risk eration. And I would like to outline a few
is involved in the handling of nuclear things now that we will do specifically.
First of all, we will defer indefinitely
fuelsthe risk that component parts of
this power process will be turned to pro- the commercial reprocessing and recycling
of the plutonium produced in U.S. nuclear
viding explosives or atomic weapons.
We took an important step in reduc- power programs.
From my own experience, we have coning this risk a number of years ago by the

implementation of the nonproliferation
treaty which has now been signed by approximately a hundred nations. But we
must go further.

cluded that a viable and adequate economic nuclear program can be maintained
without such reprocessing and recycling

of plutonium. The plant at Barnwell,
South Carolina, for instance, will receive
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neither Federal encouragement nor funding from us for its completion as a reprocessing facility.

Second, we will restructure our own
U.S. breeder program to give greater priority to alternative designs of the breeder

other than plutonium, and to defer the

ment of an international nuclear fuel cy-

cle evaluation program so that we can
share with countries that have to reprocess
nuclear fuel the responsibility for curtailing the ability for the development of explosives.

One other point that ought to be made

date when breeder reactors would be put

in the international negotiation field is

into commercial use.
We will continue research and develop-

that we have to help provide some means
for the storage of spent nuclear fuel materials which are highly explosive, highly
radioactive in nature.
I have been working very closely with
and personally with some of the foreign
leaders who are quite deeply involved in

ment, try to shift away from plutonium,
defer dependence on the breeder reactor
for commercial use.

Third, we will direct funding of U.S.
nuclear research and development programs to accelerate our research into alternative nuclear fuel cycles which do not
involve direct access to materials that can
be used for nuclear weapons.
Fourth, we will increase the U.S. capac-

the decisions that we make. We are not
trying to impose our will on those nations

like Japan and France and Britain and
T:Termany which already have reprocessing

ity to produce nuclear fuels, enriched
uranium in particular, to provide ade-

plants in operation. They have a special
need that we don't have in that their supplies of petroleum products are not avail-

quate and timely supplies of nuclear fuels

able.

But we hope that they will join with
will not be required or encouraged to usand I believe that they willin trying
to countries that need them so that they
reprocess their own materials.

Fifth, we will propose to the Congress
the necessary legislative steps to permit us
to sign these supply contracts and remove
the pressure for the reprocessing of nuclear fuels by other countries that do not

to have some worldwide understanding of
the extreme threat of the further proliferation of nuclear explosive capability.

I'd be glad to answer a few questions.

now have this capability.

Sixth, we will continue to embargo the
export of either equipment or technology

that could permit uranium enrichment
and chemical reprocessing.

.nd seventh, we will continue discussions with supplying countries and recipient countries, as well, of a wide range of
international approaches and frameworks

that will permit all countries to achieve
their own energy needs while at the same
time reducing the spread of the capability
for nuclear explosive development.

Among other thingsand we have discussed this with 15 or 20 national leaders

alreadywe will explore the establish-
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Nuclear Non-Proliferation
mduale to the Comma. April 27, 1977

To the Congress of the United States:
The need to halt nuclear proliferation
is one of mankind's most pressing challenges. Members of my Administration
are now engaged in international discussions to find ways of controlling the spread
of nuclear explosive capability without
depriving any nation of the means to satisfy its energy needs. The domestic nuclear

policies which I have already put forward will place our nation in a leadership position, setting a positive example
for other nuclear suppliers as well as dem.

onstrating the strength of our concern
here at home for the hazards of a plutonium economy. Today I am submitting
to the Congress a bill which would estab-

!ish for the United States a strong and
effective non-proliferation policy.

This bill relies heavily upon work

which the Congress has already done, and
I commend the Congress for these valuable ;nitiatives. I look forward to working
with the Congress to establish a strong,
responsible legislative framework from

which we can continue strengthened efforts to halt the spread of nuclear
weapons.

Among our shared goals are: an increase in the' ffectiveness of international
safeguards and controls on peaceful nu-

clear activities to prevent further proliferation of nuclear explosive devices, the
establishment of common international
sanctions to prevent such proliferation,
an effort to encourage nations which have
not ratified the Non-Proliferation Treaty
to do so at the earliest possible date, and
adoption of programs to enhance the reliability of the United States as a supplier
of nuclear fuel.
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This bill differs from pending proposals, however, in several respects:
1. It defines the immediate nuclear export conditions which we can reasonably
ask other nations to meet while we negotiate stricter arrangements. The pro-

posals currently before Congress would
impose criteria that could force an immediate moratorium on our nuclear exports, adversely affecting certain allies
whose cooperation is needed if we are to
achieve our ultimate objective of nonproliferation.

2. It defines additional nuclear export
conditions which will be required in new
agreements for civil nuclear cooperation.

In particular, we will require as a continuing conditica of U.S. supply that recipients have all their nuclear activities
under IAEA safeguards. I view this as

an interim measure and shall make it
clear to all potential recipients and to
other nuclear suppliers that our first preference and continuing objective, is universal a..herence to the Non-Proliferation
Treaty.

3. For the near future, it attempts to
tighten the conditions for U.S. nuclear
cooperation through

renegotiation of

existing agreements to meet the same

doing so would further our basic aim of
non-proliferation. All new cooperation
agreements would, of course, be subject
to Congressional review.

This bill is intended to reassure other
nations that the United States will be a

reliable supplier of nuclear fuel and
equipment for those who.genuinely share

our desire for non-proliferation. It will
insure that when all statutory standards
have been met, export licenses will be
issuedor, if the judgment of the Executive Branch and the independent Nuclear Regulatory Commission should
differ, that a workable mechanism exists
for resolving the dispute.

Since I intend personally to oversee
Executive Branch actions affecting nonproliferation, I do not think a substantial
reorganization of the responsibility for

nuclear exports within the Executive
Branch is necessary. This conclusion is
shared by the Nuclear Regulatory
Commission.

The need for prompt action is great.
Until domestic legislation is enacted,
other countries will be reluctant to renegotiate their agreements with us, because they will fear that new legislation
might suddenly change the terms of co-

standards as those we will require in new
agreements. I believe that this approach
will better meet our non-proliferation objectives than will the unilateral imposition
of new export licensing conditions.
4. It increases the flexibility we need to
deal with an extremely complex subject.

operation. If the incentives we offer them

For exatr?le, instead of requiring coun-

explosive capability. I believe the legisla-

tries that want our nuclear exports to

tion now submitted to you strikes the

foreswear fuel enrichment and reprocessing for all time, it allows us to draft new
agreements using incentives to encourage
countries not to acquire such facilities. It
also permits me to grant exceptions when

necessary balance.

to renegotiate with us are not attractive
enough, the United States could lose important existing safeguards and controls.
And if our policy is too weak, we could
find ourselves powerless to restrain a
deadly worldwide expansion of nuclear

JIMMY CARTER

The White House,
April 27, 1977.
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Nuclear Non-Proliferation
Fact Sheet on the ?Toyota Nuclear
Non-Proliferation Policy Act o/ 1977.
A9nil 27 , 1,77

The Nuclear Non-Proliferation Policy
Act of 1977, the domestic nuclear policies

announced by the President on April 7,
and the additional policy decisions included in this fact sheet, are key components of the administration's nuclear
non-proliferation policy. The President's
policy decisions include:

new conditions we will require for
the granting of nuclear export licenses;
additional new conditions we will
require in new U.S. Agreements for
Cooperation. These agreements are the
formal, bilateral undertakings which form
the basis for civil nuclear interactions with
other nations;

policies the executive branch will
follow in making recommendations to the
Nuclear Regulatory Commission on the

export of sensitive items such as plutonium and highly enriched uranium (the
weapons usable form of uranium, known
as HEU) ;

policies the executive branch will

follow in deciding whether to approve a

request by another nation to retransfer
U.S.-supplied fuel to a third nation for
reprocessing;

policies to improve U.S. reliability as

such a large risk that their export should
be avoided whenever possible;

Controls over those items and technologies, required by ongoing programs,
where improved safeguards and conditions
for physical security will substantially re-

duce the risk. These controls will be

backed up by stiff sanctions which would
be imposed on violators;

Incentives--the United States fully
recognizes that there is no such thing as
an effective unilateral non-proliferation
policy. We must gain the support of other

nationsboth suppliers and recipients
if we are to reach our common goal of
limiting the spread of nuclear weapons.
Hence the administration's program in-

cludes substantial elements of incentives,
particularly in the areas of: uranium resource assessment; guaranteed access to
non-sensitive, low enriched uranium

(LEU) nuclear fuel; and spent fuel

storage.

The following are key features of the
Nuclear Non-Proliferation Policy Act of
1977, and related administration policies.
1. The bill establishes for the first time
a statutory requirement forbidding the independent Nuclear Regulatory Commission (NRC) from granting a license to
export nuclear materials or facilities until
it has been notified by the executive

branch of its judgment that the issuance
of a license "will not be inimitable to the

a nuclear fuel supplier by introducing common defense and security." This judg-

greater clarity and predictability into the ment will be reached by the Departments
export licensing process.
of State, Defense, Commerce, the Arms
Together, all these policies will place Control and Disarmament Agency, and
the United States in a leadership position the Energy Research and Development
among nuclear suppliers, and will estab- Administration.
lish a strong and effective non-proliferaIn arriving at these judgments, the extion policy. These policies have been de- ecutive branch will adhere to the followveloped, and must be evaluated, as a ing policies not detailed in the act:
complete package. They are intended as a
continue to embargo the export of
delicately balanced blend of:
enrichment and reprocessing plants;
Denials for those items, such as reavoid new commitments to export
processing plants, which we believe create
significant amounts of separated plu-
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tonium except for gram quantities for
research and analytical uses;

a moratorium would seriously damage
U.S. relations with certain allies whose

avoid new commitments to export

cooperation is essential if we are to achieve
our non-proliferation objectives.

significant quantities of highly enriched uranium (HEU) except when
the project is of exceptional merit and
the use of low enriched fuel or some
other less weapons usable material is

dearly shown to be technically infeasible;

require direct Presidential approval
for any supply of HEU greater than
(the approximate
15 kilograms
amount needed for a bomb) ;
undertake efforts to identify projects
and facilities which might be converted to the use of LEU instead of
HEU;
take steps to minimize inventories of
weapons usable uranium abroad.
2. The bill defines the immediate nu-

clear export conditions which we can

3. The bill defines additional nuclear
export conditions which will be required
in new agreements for cooperation. These
include:
A requirement, in the case of nonnuclear weapons states, that IAEA
safeguards cover all nuclear materials
and equipment regardless of whether

these have been supplied by the
United States. Fulfillment of this re-

quirement will be a condition of
continuing U.S. nuclear supply.

The President has also directed that
this requirement be viewed only as an
interim measure, and that the United
States' first preference, and continuing
objective, is universal adherence to the
Non-Proliferation Treaty.

reasonably expect other nations to meet

The stipulation that United States

while we negotiate stricter agreements for
cooperation. These conditions include:
A requirement for International
Atomic Energy Agency (IAEA) safe-

cooperation under the agreement shall

cease if the recipient detonates a nuclear
device or materially violates IAEA safeguards or any guarantee it has given unguards on all exported items and on der the agreement
A requirement for IAEA safeguards
any other plutonium or enriched
uranium that might be used in the on all U.S.-supplied material and equipexported facility or produced through ment for indefinite duration, whether or
not the Agreement for Cooperation reits use.

A requirement that no U.S. export

mains in force.

The U.S. right of approval on re-

be used for research or production of
any nuclear explosive device.
A requirement that no U.S. export be
retransferred by a recipient nation to

material produced through the use of

any other nation without the prior
approval of the United States.

processing extended to all special nuclear

transfers extended to all special nuclear
U.S. equipment.

The U.S. right of approval on re-

material produced through use of U.S.
from the United States be reproc- equipment.
4. For the near future, the bill proposes
essed without the prior approval of
A requirement that no fuel exported
the United States.
These criteria differ from proposals currently before Congress which include criteria that could force an immediate
moratorium on U.S. nuclear exports. Such

to tighten the conditions for U.S. nuclear
cooperation through the renegotiation of

existing agreements to meet the same
standards as those we will require for new

agreements (as specified in 3 above).
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This approach will better meet U.S. nonproliferation objectives than would an attempt to impose unilaterally new export
licensing conditions.

5. The bill provides the flexibility
needed to deal with the many different
situations and nations involved. For example, it makes the necessary exceptions

for licenses under existing multilateral
agreements. It also establishes an efficient mechanism for the President and
Congress to review cases where the exec-

utive branch and the independent NRC
differ on the granting of a proposed export license. And it permits the President
to grant exceptions from the stiff new
conditions required for new agreements
for cooperation, if he considers that this
is in our overall non-proliferation interest.
6. The bill creates sanctions against the
violation of nuclear agreements by pro-

viding that no nuclear export shall be
granted to any non-nuclear weapons
state that, after enactment of this
legislation:

detonates a nuclear explosive device;

terminates or abrogates IAEA safeguards;

is found by the President to have
materially violated an IAEA agreement or any other guarantee it has
given under an agreement for cooperation with the United States;
unless the President determines that such
a cutoff would hinder the achievement
of U.S. non-proliferation objectives, or
would jeopardize the common defense
and security.
7. The legislation proposes the establishment of an international Nuclear Fuel

Cycle Evaluation Program, aimed at
furthering the development of alternative,
nuclear fuel cycles which do not provide
access to weapons usable material, as an-

nounced by the President in his April 7
statement.
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8. As an essential element of the inter-

national evaluation program, the legislation proposes a number of policies to
assure that adequate nuclear fuel supply
will be available to all nations as a nonproliferation incentive. These include:

A policy to assure adequate U.S.
uranium enrichment capacity;
uclear ex-

A policy assuring

ports will be licensed on a timely
basis once statutory requirements
are met;

U.S. initiatives to promote international consultations to develop multilateral means for meeting worldwide nuclear fuel needs.

The bill further requires the President
to report to the Congress on the progress
of these discussions and to propose any
legislation he may consider necessary to

promote these objectives.

9. The bill commits the United States
to work with other nations to strengthen
the International Atomic Energy Agency
(IAEA) through: contribution of technical resources, support and funding; im-

proving the IAEA safeguards system;

and, by assuring that IAEA receives the
data needed for it to administer an effective, comprehensive international safeguards program.
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United States Export Policy
Statement on Reduction oj Export
Ditiscentives. February 27, MO

(Excerpt)

***
NUCLEAR EXPORT CONTROLS

The agencies administering our nuclear

export controls have taken steps to enhance the United States reliability as a
supplier of nuclear materials and equipment, consistent with our firm commitment to prevent the spread of nuclear
weapons. For example, we are now providing multiple reload licenses for components for most reactors abroad, and
eliminating licensing requirements for
nonsignificant quantities of nuclear material. A separate retransfer authorization
is no longer required in cases where the
retransfer was foreseen and approved in
the license issued by the Nuclear Regula-

tory Commission. Moreover, in dealing with specific cases of proliferation
concern, we have had considerable success in harmonizing our nuclear export
policies with other key countries.
Further streamlining of our nuclear ex-

port licensing system should be considered. Meanwhile, executive branch
agencies are undertaking these measures:

1. In considering exports of dual-use
items of significance for nuclear explosives, they will focus attention primarily
on countries of proliferation concern,
minimizing interruption of commerce
with countries that have good nonproliferation credentials; and
2. They will continue efforts to harmonize international conditions for approving or denying exports and re-exports
of those dual-use items which we continue
to license.
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PRESIDENT REAGAN

Statement on United States Nuclear Nonproliferation Policy
July 16, 1981
Our nation faces major challenges in international affairs. One of the most critical
is the need to prevent the spread of nuclear
explosives to additional countries. Further
proliferation would pose a severe threat to
international peace, regional and global sta-

view a material violation of these treaties or an international safeguards agreement as having profound consequences for

international order and United States bilateral relations, and also view any nuclear
explosion by a nonnuclear-weapon state

bility, and the security interests of the with grave ..oncern;
United States and other countries. Our
strongly support and continue to work
nation has been committed on a bipartisan
basis to preventing the spread of nuclear
explosives from the birth of the atomic age

with other nations to st-engthen the International Atomic Energy Agenc4, to provide

over 35 years ago. This commitment is

regime;

for an improved international Aleguards

shared by the vast majority of other coun-

seek to v,ork more effectively with

tries. The urgency of this task has been
highlighted by the ominous events in the

other countries to forge agreement on
measures for combating the risks of proliferation;

Middle East.

The problem of reducing the risks of nuclear proliferation has many aspects, and we
need an integrated approach to deal with It
effectively. In the final analysis, the success

of our efforts depends on our ability to improve regional and global stability and

reduce those motivations that can drive
countries toward nuclear explosives. This
calls for a strong and dependable United
States, vibrant alliances and improved relations with others, and a dedication to those
tasks that are vital for a stable world order.

continue to inhibit the transfer of ,ennuclear material, equipment and
technology, particularly where the danger
sitive

of proliferation demax.ds, and to seek agree-

ment on requiring IAEA safeguards on all
nuclear activities in a nonnuclear-weapon
state as a condition for any significant new
nuclear supply commitment.
am also announcing that I will promptly
seek the Senate's advice and consent to ratification of Protocol I of the Treaty of 'natelolco.

am announcing today a policy frame-

The United States will cooperate with

work that reinforces the longstanding objec-

other nations in the peaceful uses of nuclear

tives of our nation in nonproliferation and

energy, including civil nuclear programs to
meet their energy security needs, under a

Includes a number of basic guidelines.
The United States will:

seek to prevent the spread of nuclear
explosives to additional countries as a fundamental national
policy objective;

security and .foreign

strive to reduce the motivation for acquiring nuclear explosives by working to
improve regional and global stability and to
promote understanding of the legitimate security concerns of other states;

continue to support adherence to the
Treaty on the Non-Proliferation of Nuclear
Weapons and to the Treaty for the Prohibition of Nuclear Weapons in Latin America
(Treaty of Tlatelolco) by countries that have
not accepted those treaties;
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regime of adequate safeguards and controls.
Many friends and allies of the United States
have a strong interest in nuclear power and

have, during recent years, lost confidence

in the ability of our nation to recognize
their needs.

We must reestablish this Nation as a pre-

dictable and reliable partner for peaceful
nuclear cooperation under adequate safeguards. This is essential to our nonprolifera-

tion goals. If we are not such a partner,
other countries will tend to go their own
ways, and our influence will diminish. This
would reduce our effectiveness in gaining
the support we need to deal with proliferation problems.

235
Administration of Ronald Reagan. 1981 /July 16
To attain this objective, I am:
instructing the executive branch agencies to undertake immediate efforts to

ensure expeditious action on export requests and approval requests under agreements for peaceful nuclear cooperation
where the necessary statutory requirements
are met;
requesting that the Nuclear Regulatory
Commission act expeditiously on these matters.

The administratio will also not inhibit or
set back civil reprocessing and breeder reactor development abroad in nations with
advanced nuclear power programs where It
does not constitute a proliferation risk.

The United States will support IAEA programs and other international cooperative
efforts in the areas of nuclear safety and
environmentally sound nuclear waste management.
To carry out these policies, I am instructing the Secretary of State. working with the

other responsible agencies. to give priority
attention to efforts to reduce proliferation
risks. to enhance the international nonproliferation regime and, consistent with
United States security interests, to reestablish a leadership role for the Cnited States
in international nuclear affairs
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FOR RELEASE 9:45 A.M.
THURSDAY, July 16, 1981

THE WHITE HOUSE
Office of the Press Secretary

FACT SHEET

PRESIDENT/AL STATEMENT ON UNITED STATES NON-PROLIFERATION
PEACEFUL NUCLEAR COOPERATION POLICY

The President's statement today sets forth the basic elements of the
Administration's policy on nuclear non-proliferation and peaceful nuclear
cooperation.
Preventing the spread of nuclear explosives to additional countries remains
a fundamental objective of the Ucitti States.
The President's statement reflects continuity in U.S. non-proliferation
policy objectives for over three decades.
It marks a shift in emphasis from
the approach of the previous Administratiol,
however, on hov best to achieve
these objectives. This Administration wit: seek to
pursue non-proliferation
more effectively by placing greater emphasin on:
the need to improve regional and global stability and to reduce
motivations that can move countries toward nuclear explosives;
international cooperation as an essential part of strengthening
the international non-proliferation regime; and

the need to restore the U.S. as a reliable nuclear supplier under
an effective regime of safeguards rind non-proliferation
controls.
Policy Guidelines
The President announced several policy guidelines.
1.
The United States will seek to prevent the spread of nuclear explosives
to additional countries as a fund/mantel national security and foreign policy
objective.

As noted in the President's statement,
further proliferation of nuclear
explosives would pose a severe threat to international peace, regional
and global stability, and the security interests of the United States and
other countries.
2. The United States will strive to reduce the motivation
for acquiring
nuclear explosives by working to improve regional and global stability, and to
promote understanding of the legitimate security concerns of other states.
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This shift in emphasis from the previous Administration means that
increased recognition will be given to the fact that prolifer tion
is an international political and security problem, and not just a
matter of controls on the civil nuclear fuel cycle. The Administration
will consider the range of U.S. diplomatic, economic and national
security tools to reduce the motivations of other nations to develop
nuclear explosives.
3.
The United States will continue to support adherence to the Treaty on
the Non-Proliferation of Nuclear Weapons and to the Treaty for the Prohibition
of Nuclear Weapons in Latin America (Treaty of Tlatelolco) by countries that
have not accepted those treaties.

These treaties are major cornerstones in the international non-proliferation
regime. The President also announced that the Administration will promptly
seek the Senate's advice and consent to ratification of Protocol I of the
Treaty of Tlatelolco. This protocol calls on nations outside the treaty
zone to apply the denuclearization provisions of the treaty to their
territories in the zone. It has been ratified by the United Kingdom and
the Netherlands.
The United States ratified Protocol II to the Treaty of Tlatelolco in
1971. Protocol II basically calls upon nuclear-ceapon states to respect
the denuclearized status of the zone, not to contribute to violations of
the treaty, and not to use or threaten to use nuclear weapons against
parties to the treaty in the Latin American region.
It has also been
ratified by France, the United Kingdom, the People's Republic of China,
and the Soviet Union.
4. The United States will view a material
an international safeguards agreement as having
international order and United States bilateral
nuclear explosion by a non-nuclear weapon state

violation of these treaties or
profound consequences for
relations, and also view any
with grave concern.

This represents a concern shared by the responsible members of the
international community and underlines the gravity of United States concern.
The Administration will work diligently with other countries to prevent
such violations or nuclear explosions from taking place.
5.
The United States will strongly support and continue to cork with
other nations to strengthen the International Atomic Energy Agency to provide
for an improved international safeguards regime.

This reinforces the commitment of toe United States to maintaining
and strengthening /AEA safeguards and increased safeguards efforts.
This is vital to have effective non-proliferation and nuclear
cooperation policies, particularly as the magnitude and sensitivity
of the IAEA tasks are increasing. The Administration will support
the development by the IAEA of improved safeguards techniques,
procedures and instrumentation, especially those needed for the
larger and more sophisticated nuclear facilities that are likely to
be deployed in the coming years.
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The Administration will continue
of the IAEA to develop effective
storage and improved cooperation
also support the continuing work
Supply under IAEA auspices.

to support efforts under the auspices
regimes for international plutonium
in spent fuel management. It will
of the Committee on Assurance of

6. The United States will seek to work more effectively with other
countries to forge agreement on mea-ures for combatting the mks of proliferation.

To fulfill this objeci:ve the Administration will work actively with
other nations to seek uniform non-proliferation conditions for nuclear
supply.
In particular, the Administration will work to prevent
transfers to non - nuclear - weapon states o; any significant nuclear

material, equipment or technology that would not be subject to IAEA
safegua01 and to satisfy the following policy guideline.
7.
The United States will continue to inhibit the transter of sensitive
nuclear material, equipment and technology, particularly where the danger of
proliferation demands, and to seek agreement on requiring IAEA safeguards on
all nuclear activities in a non-nuclear-weapon state as a condition for any
significant new nuclear supply commitment.

As with the preceding guideline, the Administration will undertake
concentrated efforts with other countries to fulfill this objective.
Enhanced Nuclear Cooperation
The President's statement also stresses the longstanding interest of the
United States in cooperating with other nations in the peaceful uses of nuclear
energy, under a regime of peaceful nuclear cooperation agreements and effective
safeguards and controls. As the President's statement notes, many friends and
allies of the United States have a strong interest in nuclear per and have,
in recent yeas.:, lost confidence in the ability of our nation to recognize
their needs. We need to restore confidence, trust, and mutual understanding,
in the field of international nuclear cooperation within the framework of
effective safeguards and controls.
To accomplish this, the President's statement sets forth the objective or
reestablishing the United States as a predictable And reliable partner for
peaceful nuclear cooperation under effective safeguards. It notes a key reason
for this position.
If other countries go their own ways, United States influence
will be diminished and its effectiveness in gaining the necessary support to
deal with proliferation problems will be reduced.

To attain the objective of reliable and predictable supply, the PreAent
has:
1.

Instructed the Executive Branch agencies to undertake immediate
efforts to ensure expeditious action on export requests and
approval requests under agreements for peaceful nuclear
cooperation, where the necessary statutory requirements are met.
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The Administration will also normally authorize retransfers of
nuclear material or equipment that precede use in reactors by
the time an export license is issued.
2.

Request that the Nuclear Regulatory Commission act expeditiously
on these matters.

In addition, the President announced that the Administration will not
inhibit or setback civil reprocessing and breeder reactor development abroad in
nations with advanced nuclear per programs where it does not constitute a
proliferation risk. This also marks a shift from the approach of the previous
Administration.
The President's announcement reinforces U.S. support for IAEA programs and
other international cooperative efforts in the areas of nuclear safety and
environmentally sound nuclear waste management. This will include support for
the negotiation of a multilateral convention on nuclear safety cooperation and
mutual emergency assistance; strengthen international cooperation in environmentally
sound waste management; effective physical protection of nuclear material,
including wide adherence to the Convention on the Physical Protection of Nuclear
Material; and improved security measures for international transport of plutonium
and highly enriched uranium. The Administration will also encourage the
substitution of lower enriched fuels in research reactors at the earliest
possible date.
The President has instructed the Secretary of State, working with the
other responsible agencies, to give priority attention to efforts to reduce
proliferation risks, to enhance the international nonproliferation regime and,
consistent with United States security interests, to reestablish a leadership
role for the United States in international nuclear affairs.
Under this mandate a number of reviews will be carried out.
reviews of:

These include

-- approaches for dealing with non proliferation and nuclear cooperation
issues in specific cases;
-- what steps might. be appropriate, consistent with United States non
proliferation objectives, to facilitate or remove unnecessary impediments
to commercial relations in the field of nuclear energy;
-- applicable lays, regulations and procedures to determine whether changes
should be sought; and
-- possible approaches to develop a more predictable policy for exercising
United States rights to approve reprocessing and plutonium use.
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INuclear Energy Policy

Statement Announcing a Series of Policy
Initiatives. October 8, 1981

A more abundant, affordable, and secure
energy future for all Americans is a critical
element of this administration's economic
recovery program. While homeowners and
business firms have shown remarkable inge-

nuity and resourcefulness in meeting their
energy needs at lower cost through conservation, it is evident that sustained economic
growth over the decades ahead will require
additional energy supplies. This is particu-

larly true of electricity, which will supply
an increasing share of our energy.

If we are to meet this need for new
energy supplies, we must move rapidly to
eliminate unnecessary government barriers
to efficient utilization of our abundant, economics! resources of coal and uranium. It is

equally vital that the utilitiesinvestorowned, public, and co-ops--be able to de-

velop new generating capacity that will
permit them to supply their customers at
the lowest cost, be it coal, nuclear, hydro, or
new technologies such u fuel cells.
One of the best potential sources of new

electrical energy supplies in the coming
_decades is nuclear power. The U.S. has developed a strong technological base in the
production of electricity from nuclear
energy. Unfortunately, the Federal Government has created a regulatory environment
that is forcing many utilities to rule out nuclear power as a source of new generating
capacity, even when their consumers may
face unnecessarily high electric rates as a

result. Nuclear power has become entanSource: Weekly Compilation of Presidential Documents
October 12, 1581: 1101-1102
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gied in a morass of regulations that do not
enhance safety but that do cause extensive
licensing delays and economic uncertainty.
Government has also failed in meeting its
responsibility to week with industry to develop an acceptable system for commercial
waste disposal, which has further hampered
nuclear power development.

To correct present government clefkienON and to enable nuclear power to make
its essential contribution to our future
energy needs. I arn announcing today a
series of policy initiations
(1) I am directing the Secretary of Energy

to give immediate priority attention to rer
ommending improvements in the nuclear
regulatory and licensing process. 1 ancipate that the Chairman of the Nuclear Regulatory Commission will take steps to facilitate the licensing of plants under construelion and those awaiting licensee Consist' ent

plutonium supplies for the Department of
Energy by mane of a competitive procure-

mom By encouraging private firms to

supply fuel for the breeder program at a
con that does not emceed that of govern
none-produced plutonium. we may be able
to provide a stable market for private sector
reprocessing and simultaneously reduce the
funding needs of the U.S breeder demonstration program.
(4)

I am instructing the Secretary of

Energy, working closely with industry and
State governments, to proceed swiftly
toward deployment of means of storing and
disposing of commercial. high-level radioactive waste. We must take steps now to ass
complish this objective and demonstrate to

the public that problems associated with
management of nuclear waste can be resolved.

(S) I recognize that some of the problems
with public health and safety. we must
remove wont-entry obstacles to deploy- besetting the nuclear option are of a deep-

ment of the current generation of nuclear
power reactors. The time involved to proceed from the planning stage to an operas.

seated nature and_mey not be quickly resolved. Therefore, I am directing the Secre-

ing license for new nuclear powerplants has

Office of Science and Technology Policy to
meet with representatives from the universities, private industry, and the utilities, and

more than doubled since the mid-1970's
and is presently some 10-14 years. This
process must be streamlined, with the objective of shortening the time involved to
6-8 years, as is.typical in some other countries.

(2) I am directing that government gm*

tary of Energy and the Director of the

requesting them to report to me on the
obstacles which stand in the way of in.
creased use of nuclear energy and the steps

needed to overcome them in order to
assure the continued availability of nuclear

des proceed with the demonstration of power to meet America's future energy
breeder reactor technology, including completion of the Clinch River Breeder Reactor. This is essential to ensure our preparedness for longer.term nuclear power needs.

(3) I am lifting the indefinite ben which
previous adminstrations placed on commer-

cial reprocessing activities in the United
States. In addition, we will pursue consist.
ent, longterm policies concerning reprocessing of spent fuel from nuclear power re-

actors and eliminate regulatory impediments to commerical interest in this technology, while ensuring adequate safeguards.

It is important that the private sector

take the lead in developing commercial reprocessing services. Thus I am also request-

ing the Director of the Office of Science
and Technology Policy, working with the
Secretary of Energy, to undertake a study
of the feasibility of obtaining economical

needs, not later than September 30, 1982.
Eliminating the regulatory problems that

have burdened nuclear power will be of
little use if the utility sector cannot raise
the capital necessary to fund construction of
new generating facilities. We have already

taken significant steps to improve the climate for capital formation with the passage
of my program for economic recovery. The
tax bill contains substantial incentives designed to attract new capital into industry.
See commercial nuclear power can help
meet America's future energy needs. The
policies and actions that I am announcing
today will permit a revitalization of the U.S.
industry's efforts to develop nuclear power.

In this way, native American genius, not
arbitrary Federal policy, will be free to provide for our energy future.
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EXCERPT FROM DEPARTMENT OF STATE NOONTIME PRESS BRIEFING
JUNE 9, 1982, RE THE PRESIDENT'S POLICY ON PLUTONIUM

Q
Could you -confirm the AP story which was
carried by The Washington Post this morning on new U.S.
policy on nuclear reprocessing?
A

On nuclear reprocessing?

Q

Yes.

A
You will recall that the Presidential policy
statement on nuclear cooperation and non-proliferation of
July 16, 1981 directed the Secretary of State, in cooperation
with other responsible agencies, to give priority attention
to efforts to reduce proliferation risks, to enhance the
international non-proliferation regime and, consistent with
United States security interests, to re-establish a
leadership role for the United States in international
nuclear affairs.
Under this mandate, one of the follow-on
reviews has focused on approaches for a more predictable
policy for exercising U.S. rights to approve reprocessing and
use of plutonium subject to U.S.' control under our peaceful
nuclear cooperation agreements.

That review has now been completed, and the
President has-decided that in certain cases the United States
will offer to work out predictable, programmatic arrangements
for reprocessing and plutonium use for civilian power and
research needs, in the context of seeking new or amended
agreements as required by law.
These agreements would
involve only countries with effective commitments to nonproliferation, where there are advanced nuclear power
programs, and where such activities do not constitute a proliferation risk and are 'under effective safeguards and
controls.

U.S. approvals will be given only if U.S. statutory
criteria are met, and will be valid only as long as these
criteria and other conditions in the agreements continue to apply.
It should be noted that the United States has been
approving reprocessing requests on an ad hoc, case-by-case
basis under existing agreements for many years. What the
President has no:g approved is a new approach to granting
long-term approvals in certain cases for the life of specific, carefully defined programs, as long as the conditions I
have described are met.
Q

Could we have a copy of that?

A--- Yes, I'll be happy to provide a copy of that.
(pp. 15, 16 of transcript)
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U. S. DEPAMENT 9F SUM

GES PRESS GUIDANCE

June 9, 1982

Reprocessing and Plutonium-Use Policy

0:

The Washington Post reports that the President has
approved a new U.S. policy to allow foreign countries
to process nuclear fuel they have obtained from the
U.S. and to use the Plutonium recovered in this
process. What can you tell us about this new policy
and what it means?

A:

-- You will recall that the Presidential policy statement on nuclear cooperation and non-prolifertion
(July 16, 1981) directed the Secretary of State, in
cooperation with other responsible agencies, to give
priority attention to efforts to reduce proliferation
risks, to enhance the international non-proliferation
regime and, ccnsistent with United States security
interests, Co re-establish a leadership role for the
United States in international nuclear affairs.

Under

this mandate one of the follow-on reviews has focused
on approaches for a more predictable policy for
exercising U.S. rights to approve reprocessing and use
of plutonium subject to U.S. control under our
peaceful nuclear cooperation agreements.

-- That review has now been completed and the President
has decided that in certain cases the United States will
offer to work out predictable, programmatic arrangements
for reprocessing and plutonium use for civilian power
and research needs, in the context of seeking new or
amended agreements as required by law.

These agree-

ments would involve only countries with offcctive
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commitments to non-proliferation, when there are advanced
nuclear power programs and where such activities do not
constitute a proliferation risk and are under effective
safeguards and controls.
- - U.S. apptovals will be given only if U.S. statutory

criteria are met and will be valid only as long as
these criteria and other conditions in the agreements
continue to apply.
- - It should be noted that the U.S. has been approving

reprocessing requests on an ad hoc, case-ty-case basis
under existing agreements for many years.

What the

President has now approved is a new approach to
granting long-term approvals in certain cases for the
life of specific, carefully defined programs, as long as
the conditions I have described are met.
Q:

What concrete form will these agreements you hope to
negotiate take?

A:

-- The President has approved guidelines for negotiations
with a limited number of other governments.

Pending

the results of these negotiations it would not be
appropriate to get into a discussion of the details
of the arrangements we hope to reach.
Q:

Which countries meet ti
criteria you nave set out for
negotiating these agreements on reprocessing ani
plutonium use?

A:

-- Japan and EURATOM are the obvious examples.

Some

other Western European countries may meet criteria
for much more limited approvals.
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Q:

A:

Is there
What are the implications of this decision?
a possibility that "the world will soon be awash in
plutonium"?
We will agree to the reprocessing of US-origin nuclear
fuel and use of plutonium recovered in this process
only where it is safe from a non-proliferation point
of view.

We will not grant such approvals for activities

or transfers to countries where it would pose a proliferation
risk.

We look forward in fact to more effective controls

on plutonium generally.
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STATEMENT OF UNDER SECRETARY OF STATE RICHARD T. KENNEDY BEFORE THE
ON ENERGY, NUCLEAR PROLIFERATION AND GOVERNMENT PROCESSES,
CarLeraz: ON OaVERNMENT AFFAIRS, UNITED STATES SENATE. September 9, 1982.
(Excerpt)

Mr. Chairman:

I appreciate the opportunity to testify before this
committee to discuss recent developments in U.S. nonproliferation policy, most particularly the approach of
this Administration toward the reprocessing of nuclear
material subject to U.S. consent rights and the use of
plutonium produced from that material in certain countries.

This hearing comes at an especially appropriate time in
view of the numerous misunderstandings and mischaracterizations of the reprocessing and plutonium use policy
which President Reagan approved in June of this year.
It is very important to set the record straight on this
matter since in my view our approach represents the most
realistic and effective means of advancing our nonproliferation objectives at this time.

In the course of

explaining what our policy on these issues is and what
it is not, I will seek to answer the specific questions
which you have asked.

In his July 16, 1981, message on nuclear cooperation
and non-proliferation, President Reagan stressed a number
of key themes.

Two themes are particularly relevant to the

Administration's position on foreign reprocessing and
plutonium use.
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First, he stated that as one of the many elements
of the Administration's overall non-prcliferation policy,

the United States would continue to inhibit the transfer of
sensitive nuclear material, equipment and technology,
pirticularly where the danger of proliferation demands.

Underlying this policy is a long-standing US recognition
of the serious risks associated with reprocessing and
other sensitive technologies, the need for great caution
and restraint in dealing with them, and the importance of
limiting sensitive facilities and activities to as few
locations as possible under adequate safeguards and only
where there is no significant risk of proliferation.

The President also emphasized that an essential step
in achieving our non-proliferation goals must be the

reestablishment of this nation as a reliable partner for
nuclear cooperation under adequate safeguards.

In this

connection, he announced that the U.S. will not inhibit or
setback civil reprocessing and breeder reactor development
abroad in nations with advanced nuclear power programs
where it does not constitute a proliferation risk.
Consistent with this position, in June thc/ President

decided on a modified and limited approach toward the reprocessing of material subject to U.S. consent rights and the
use of plutonium derived from that material in certain countries.
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This approach is primarily designed to give our close allies
in EURATOM and Japan a firmer and more predictable basis

upon which to plan their vital energy programs while at
the same time furthering our non-proliferation objectives,
including strengthened controls over civil plutonium.

Specifically, we are offering Japan and the countries
of EURATOM new, long-term arrangements for implementation
of U.S. consent rights over the reprocessing and use of
material subject to our agreements for peaceful nuclear
cooperation.

This advance, long-term approval would apply

only for facilities and activities which we determine meet
our strict statutory criteria.

We are also prepared to

state our_intention to consent to such activities in future
programs when we have sufficient information about them to
make the necessary determinations under our lay.
These offers are being made in the context of seeking
new or amended peaceful nuclear cooperation agreements with
Japan and EURATOM, which would be subject to Congressional
review.

Theapprovals would be valid only as long as the

conditions provided in the agreement, including non-proliferation
and statutory conditions, continue to be met.

Our willingness

to take these steps presumes the continued strong commitment
of these countries to our common non-proliferation efforts
and to developing and implementing more effective controls
over plutonium.
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Providing advance consent will not open the floodgates
to the widespread use of plutonium.

We are proposing

this arrangement only to those few nations which have well-

defined and coherent, advanced nuclear programs and
where reprocessing and plutonium use do not constitute
a proliferation danger.

The President's decision limits the

offer of advance consent for these activities,

therefore, to

Japan andthe countries of EURATOM, nations which regard
the uses of plutonium as crucial to meeting their future
nuclear energy needs.

Moreover, some of these countries already

have reprocessing technology as well as active research,
development and demonstration programs for advanced nuclear
fuel cycles using plutonium.

They already possess sizeable

quantities of separated plutonium.

Our policy does not

endorse or encourage the spread of reprocessing and plutonium;
it recognizes that major programs already exist and
that we must work realistically with our most important allies
to ensure vigorous safeguards and controls over sensitive

technology and materials, and to otherwise advance our nonproliferation objectives.

This policy acknowledges that our close allies with
advanced nuclear programs which pose no proliferation risk
must be distinguished from others.

Such,a distinction is
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based upon genuine differences between

countries, and we

need to tailor our policies to deal with those differences.
Past efforts to challenge the carefully

considered programs
of Japan and EURATOM countries led only to rancorous debates

which soured our relations with key allies without enhancing
our non-proliferation goals.

At the same time we must

and we will continue to hold the line against the spread
of sensitive nuclear activities

.

particularly where the

danger of proliferation demands.
Moreover, our approach would not entail a blanket
endorsement of the programs of Japan and EURATOM.

We
will grant advance consent for reprocessing and the
use
of plutonium only for those facilities and activities
which we can determine satisfy the strict criteria
contained
in the Atomic Energy Act of 1954, as amended.

We are

offering this approach in the context of seeking
new or
amended agreements and the law requires that the
President must "determine in writing that the proposed
agreement will promote, and will not constitute an
unreasonable risk to the common defense and security."
In addition, since the advance

consent arrangement involves

reprocessing, we will also determine before entering into
the arrangement that our approval will not result in
a
significant increase of the risk of proliferation, as

would be required under Section 131 of the Act.
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In making that determination foremost consideration will
be given to whether or not the reprocessing will take

place under conditions that will ensure timely warning to
the U.S. of any diversion.

For other countries with which we have cooperation
agreements, we will be working to provide advance, longterm consent for retransfers of U.S.-origin spent fuel to
the United Kingdom and France for reprocessing in facilities

which meet the applicable statutory criteria.

Disposition

of the recovered plutonium would, be subject to further US
consent.

Such arrangements will also be made in the context

of seeking new or amended peaceful nuclea: cooperation
agreements.

During the past two administrations, requests for

reprocessing or retransfer of Plutonium were approved on
a case-by-case basis.

Past approvals have involved

primarily reprocessing in Japan at Tokai Mura or the shipment
of spent fuel from Japan and a few other countries to France
and the UK for reprocessing.

Both previous administrations

and this administration have always approved such requests.
However, the case-by-case approach was resented by these
countries because it caused considerable uncertainty in
their nuclear power planning.
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The previous Administration was considering ways to
reduce that uncertainty during its last year in office and
was consulting with our key allies on possible approaches
including the provision of more extended approvals.

Our
approach is thus not a major break with past practices
but
a logicil progression from them. It is also consistent

with the approaches recently

adopted toward Japan and

EURATOM by Canada and Australia

which presently insist as

a general policy on consent rights similar to ours.
Our approach includes as well an effort to strengthen
our
agreements for cooperation,

safeguards and other controls

on civil plutonium.

As you know, the present agreements
between the U.S. and EURATOM do not provide for U.S. "Consent
rights over the reprocessing
export to the Community.

of nuclear matsrial which we

We ace required by the Nuclear

Non - Proliferation Act

of 1978 (NNPA) to seek such consent
rights in EURATOM and to expand the ones we have
presently
with Japan. The countries of EURATOM
are not likely to give
the U.S. such rights nor is Japan likely to agree
to expanding
existing ones unless they are confident that we will exercise
tnose rights in a responsible and predictable manner.

I

believe our new approach will go a long way toware convincing
these countries that their agreement to new or expanded
consent rights will place our nuclear relations on
a more
sound and orderly basis.
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In addition, advance, long-term approval of reprocessing
with EURATOM and Japan is clearly premised on the expectation
of strengthened and broadened cooperation on non-proliferation
matters, particularly in dealing with pressing proliferation
problems in sensitive regionseof the world and in implementing
more effective controls on civil plutonium.

Such approvals

world be premised on continued commitments to improve the
application of IAEA safeguards at reprocessing plants and
other facilities which process, use or store plutonium as
well as commitments to assure adequate physical security
measures for plutonium.

Such cooperation from the major advanced nuclear countries
is essential if we are to succeed in strengthening these
aspects of the non-proliferation regime.

The US no longer

enjoys a position as the monopoly supplier of nuclear
materials equipment and technology.

Today we supply only

some 35% of the non-communist enrichment market whereas we
accounted for virtually all of it just a few years ago.

But

if we are to have the full' cooperation of, the other advanced

nuclear powers in pursuing our non-proliferation objectives,

we cannot continue to press a policy which is hostile to
their reprocessing and breeder programs or which needlessly

creates uncertainties and difficulties for their nuclear
power planning affecting capital investments in the
billions of dollars.

In that kind of atmosphere, U.S.
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proposals to'modify the design features of those facilities
to strengthen the application of safeguards and other
steps to ensure zore vigorous controls on the use of plutonium

would be viewed with skepticism, if not. as an effort to
undermine foreign reprocessing. and breeder programs.

It

is, therefore,,essential that we take steps to remove the
tensions that have marred our nuclear relations with our

close allies over the past few years so that we can work
more effectivfly together..

4i-

4-
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an agreement involving significant reductions in U.S. and Soviet strategic nuclear
arsenals to equal more stable levels and that
would be in the national security interests
Statement on the 15th Anniversary of the
of both sides. The United States will also
Treaty, lulu 1, 1983
spare no effort to negotiate an equitable
and verifiable agreement on intermediate:en years ago today, the Uruted range nuclear forces that would reduce the
States, the Soviet Union, the United King- risk of war in Europe and globally.
dom, and S8 other nations signed the
The United States played a major role in
Treaty on the NonProliferation of Nuclear the negotiation of the NPT, and five U.S.
Weapons (NPT). This treaty, now with 119 Presidents over its lifetime have strongly
parties, has the widest adherence of any supported the treaty as a cornerstone of the
arms control treaty in history. Roth NATO intemati..nal effort to prevent the spread of
and Warsaw Pact countries, nuclear-weapon nudes: explosives to additional countries.
states and nonnuclear - weapon states, devel- As we plan for the important NPT Review
oped and developing countries, and coun- Conference in 1983, the United States will
tries from every region of the globe have continue to strive to strengthen the viability
committed themselves to the NPT and its of this treaty. I urge all countries that have
objectives.
consenNuclear-weapon states party to this treaty not yet done so to join the growing
sus against the spread of nuclear explosives
have agreed not to assist nonnuclear- by adhering to the NPT.
weapon states to acquire nuclear explosives,
In July 1981, I outlined a policy to preand nonnuclearweapon states have pledged
the proliferation of nuclear explosives,
not to acquire nuclear explosives. These vent
and
declared that this issue was critical to
mutual pledges recognize that the further future
peace and regional and
spread of nuclear weapons threatens all nil- global international
stability. But if we are to succeed in
dons.
halting
the
spread
of
nuclear weapons, the
The NPT also calls for parties to assist in
the development of the peaceful uses of nu- nations of the world must work together. As
I have announced on previous occasions,
clear energy, especially in nonnuclear- one
key step would be for nuclear suppliers
weapon states which are parties to the
safetreaty. The peaceful uses of nuclear energy to agree on requiring comprehensive
are important to the well-being of many guards as a condition for any significant
This
is
other peoples, and the United States takes new nuclear supply commitment.
Its obligations for cooperation in this area not a policy that denies nuclear assistance,
rather one that conditions assistance on
seriously. We have long been in the fore- but
a reasonable demonstration that a nonnufront of those providing technical assistance clear-weapon states entire program is dediand other cooperation in the nuclear field, cated to the peaceful use of nuclear energy.
and we are committed to continuing such This demonstration his already been,made
cooperation under adequate safeguards.
116 nonnuclear-weapon states that
The United States also recognizes its obli- by the
parties to the NET. It is my hope that
gation under the NPT to pursue negotia- are
agreement
can be reached soon on this
tions in good faith on effective measures measure to strengthen the international
relating to nuclear disarmament. This is an nonproliferation regime.
issue of major concern to all countries. I am
On this the 13th anniversary of the openpersonally committed to take whatever
of the NI' for signature. all states
steps are necessary to Increase the likeli- ing
should rededicate themselves to achieving
hood of real, substantive progress towards
the purposes of this important treaty and to
ensuring its continued vitality. That is both
our shared responsibility and a contribution
to peace for future generations.

Treaty on the NonProliferation of
Nuclear Weapons

Docirents. July 11,
Source: Weekly Compilation of Presidential
1983: 971-972.
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EXECUTIVE ORDERS

(3) Executive Order 10841, September 30, 1959, 24 F.R. 7941, 3
CFR 1959-63 Comp., p. 375; as amended by Executive Order
10956, August 12, 1961, 26 F.R. 7315, 3 CFR 1959-63 Comp., p.
482
PROVIDING FOR THE CARRYING OUT OF CERTAIN PROVISIONS OF THE
ATOMIC ENERGY ACT OF 1954, AS AMENDED, RELATING TO INTERNATIONAL COOPERATION

By virtue of the authority vested in me by the Atomic Energy

Act of 1954, as amended (42 U.S.C. 2011 et seq.), herein referred to
as the Act, and section 301 of title 3 of the United States Code, and
as President of the United States, it is ordered as follows:

Section 1. Whenever the President, pursuant to section 123 of
the Act, has approved and authorized the
execution of proposed
agreement providing for cooperation pursuant to section a91c,
144a,
144b, or 144c of the Act (42 U.S.C. 2121(c), 2164(a), 2164(c)), such

approval and authorization by the President shall constitute his authorization to cooperate to the extent provided for in the agreement and in the manner provided for in section 91c, 144a, 144b, or
144c, as pertinent. In respect of sections 91c, 144b, and 144c, authorizations by the President to cooperate shall be subject to the
requirements of section 123d of the Act and shall also be subjected
to appropriate determinations made pursuant to section 2 of this

order.
Sec. 2. (a) The Secretary of Defense and the Atomic Energy Commission are hereby designated and empowered to exercise jointly,
after consultation with executive agencies as may be appropriate,
the following described authority without the approval, ratification,
or other action of the President:

(1) The authority vested in the President by section 91c of
the Act to determine that the proposed
cooperation and each
proposed transfer arrangement referred to in that section will
promote and will not constitute an unreasonable risk to the
common defense and security.
(2) The authority vested in the President by section 144b of
the Act to determine that the proposed
cooperation and the
proposed communication of Restricted Data referred to in that
section will promote and will not constitute an unreasonable
risk to the common defense and security: Provided, That each
determination made under this paragraph shall be referred to

the President and, unless disapproved by him, shall become effective fifteen days after such referral or at such later time as
may be specified in the determination.'
(3) The authority vested in the President by section 144c of
the Act to determine that the proposed cooperation and the
Ill tis provision was added by Executive Order 10956, Aug. 12, 1961, 26 F.R. 7315.
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communication of the proposed Restricted Data referred to in
that section will promote and will not constitute an unreaso,,able risk to the common defense and security.
(b) Whenever the Secretary of Defense and the Atomic Energy
Commission are unable to agree upon a joint determination under
the provisions of subsection (a) of this section, the recommendations of each of them, together with the recommendations of other
agencies concerned, shall be referred to the President, and the determination shall be made by the President.
Sec. 3. This order shall not be construed as delegating the function vested in the President by section 91c of the Act of approving
programs proposed under that section.
Sec. 4. (a) The functions of negotiating and entering into international agreements under the Act shall be performed by or under
the authority of the Secretary of State.
(b) International cooperation under the Act shall be subject to
the responsibilities of the Secretary of State with respect to the foreign policy of the United States pertinent thereto.
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Executive Order 11057, October 18, 1962, 27 F.R. 10289
AUTHORIZATION FOR THE COMMUNICATION OF RESTRICTED
DATA BY
THE DEPARTMENT OF STATE

By virtue of the authority vested in me by the Atomic Energy
Act of 1954, as amended (hereinafter referred to as the Act; 42
U.S.C. 2011 et seq.), and as President of the United States, it is ordered as follows:

The Department of State is hereby authorized to communicate,
in accordance with the terms and conditions of any agreement for
cooperation arranged pursuant to subsection 144b of the Act (42
U.S.C. 2164(b)), such Restricted Data and data removed from the
Restricted Data category under subsection 142d of the Act (42
U.S.C. 2162(d)) as is determined

"(i) by the President, pursuant to the provisions of the Act,
or (ii) by the Atomic Energy Commission and the Department
of Defense, jointly pursuant to the provisions of Executive
Order No. 10841, as amended,

to be transmissible under the agreement for cooperation involved.
Such communications shall be effected through mechanisms established by the Department of State in accordance with the terms
and conditions of the agreement for cooperation involved: Provided,
That no such communication shall be made by the Department of
State until the proposed communication has been authorized either
in accordance with procedures, ador,ted by the Atomic Energy Commission and the Department of Defense and applicable to conduct

of programs for cooperation by those agencies, or in accordance
with procedures approved by the Atomic Energy Commission and
the Department of Defense and applicable to conduct of programs
for cooperation by the Department of State.

Functions of the Atomic Energy Commission under this Executive order were modified so
that such functions would be exercised by the Secretary of Energy and the Nuclear Regulatory
Commission, pursuant to sec. 4W1) of Executive Order 12038, Feb. 3, 1978,43 F.R. 4957.
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No. 11902
Feb. 2, 1976, 41 F.R. 4877
PROCEDURES FOR AN EXPORT LICENSING POLICY AS TO
NUCLEAR MATERIALS AND EQUIPMENT
The Energy Reorganisation Act of 1974 transferred to the United States
Nuclear Regulatory Commission the licensing and related regulatory func-

tions previously exercised by the Atomic Energy Commission under the
Atomic Energy Act of 1954, as amended.
The exercise of discretion and control over nuclear exports within the
of the President
limits of law concerns the authority and responsibility
with respect to the conduct of foreign policy and the ensuring of the common defense and security.
It is essential that the Executive branch inform the Nuclear Regulatory
Commission of its views before thJ Commission issues or denies a license,
or grants an exemption.
authority vested in me by the Con-

NOW, THEREFORE, by virtue of the
stitution and statutes of the United States of America, including the Atomic
Energy Act of 1954, as amended (42 U.S.C. 2011 et seq.), and as Presias follows:
dent of the United States of America, it is hereby ordered
Section 1. (a) The Secretary of State is designated to receive from the
Nuclear Regulatory Commission a copy of each export license application,
each proposal by the Nuclear Regulatory Commission to issue a general
license for export, and each proposal by the Nuclear Regulatory Commission for exemption from the requirement for a license, which may involve
a determination, pursuant to the Atomic Energy Act of 1954, as amended.
for a
that the issuance of the license or exemption from the requirement
license will, or will not, be inimical to or constitute an unreasonable risk
to the common defense and security.
(b) The Secretary of State shall ensure that a copy of each such application, proposed general license, or proposed exemption is received by the
Secretary of Defese, the Secretary of Commerce, the Administrator of the
United States Energy Research and Development Administration, hereinof the Arms Control
after referred to as the Administrator,referred
the Director
to as the Director, and the
and Disarmament Agency, hereinafter
may have an interest therehead of any other department or agency which express
their views, if any,
in, in order to afford them the opportunity to
granted.
be
issued
or
the
exemption
on whether the license should
of a license application,
Sec. 2. Within thirty days of receipt of a copythe
Secretary of Defense,
proposed general license, or proposed exemption,
the head
the Secretary of Commerce, the Administrator, the Director, and transmitof any other agency or department to which such copy has been

his views, if any, on
ted, shall each transmit to the Secretarylicense
of State
should
be issued or the
whether and under what conditions the
exemption granted.
2
after the provisions of sectionDeSec. 3. The Secretary of State shall, transmit
to the Secretary of
of this order have been complied with,
the Director, and the
tense, the Secretary of Commerce, the Administrator,
head of any other department or ages vy who has expressed his views thereon, a proposed position of the Executive brauch as to whether the license
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should be issued or the exemption granted, including a proposed judgment as to whether issuance of the license or granting of the exemption
will, or will not, be inimical to or constitute an unreasonable risk to the

common defense and security.
Sec. 4. If the heads of departments and agencies
specified in section 2
of this order are unable to agree upon a position for the Executive branch,
the Secretary of State shall refer the matter to the Chairman of the Under
Secretaries Committee of the National Security Council in order to obtain
a decision. In the event the Under Secretaries Committee
is unable to
reach a decision, the Chairman of that Committee shall refer the matter to
the President for his decision.
Sec. 5. The Secretary of State, after taking the actions required by this
order, shall notify the Nuclear Regulatory Commission of the position of

the Executive branch as to whether the license should be tuued or the
exemption granted, including the judgment of the Executive branch as to
whether issuance of the license or granting of the exemption will, or will
not, be inimical to or constitute an unreasonable risk to the common defense and security. The Executive branch position shall be supported
by
relevant information and documentation as appropriate to the proceedings
before the Nuclear Regulatory Commission.
Tug Wring HousE,
February 2, 1976.
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Executive Order 12055, April 27, 1978, 43 F.11. 18157
EXPORT OF SPECIAL NUCLEAR MATERIAL TO INDIA

By virtue of the authority vested in me as President by the Con.
'stitution of the United States of America and by Section 126b(2) of
the Atomic Energy Act of 1954 (42 U.S.C. 2155), as amended by Sec-

tion 304(a) of the Nuclear Non-Proliferation Act of 1978 (Public

Law 95-242, 92 Stat. 131), and having determined that withholding
the export proposed pursuant to Nuclear Regulatory Commission
export license application XSNM-1060 would be seriously prejudicial to the achievement of the United States non-proliferation ob-

jectives, that export to India is authorized; however, such export
shall not occur for a period of 60 days as defined by Section 130g of
the Atomic Energy Act of 1954, as amended
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Executive Order 12058, May 11, 1978, 43
F.R. 20947
FUNCTIONS RELATING TO NUCLEAR

NON-PROLIFERATION

By virtue of the authority vested in
me by the Nuclear Non-Proliferation Act of 1978 (Public Law 95-242,
3201) and the Atomic Energy Act of 1954, 92 Stat. 120, 22 U.S.C.
as amended (42 U.S.C.
2011 et seq.), and Section 301 of Title 3 of the
United States Code,
and as President of the United States
of America, it is hereby ordered as follows:
Section 1. Department of Energy. The
following functions vested
in the President by the Nuclear
Non-Proliferation Act of 1978 (92
Stat. 120, 22 U.S.C. 3201), hereinafter
referred to as the Act, and by
the Atomic Energy Act of 1954,
as amended (42 U.S.C. 2011 et seq.),
hereinafter referred to as the 1954
Act, are delegated or assigned
the Secretary of Energy:
to
(a) That function vested by Section 402(b)
of the Act (92 Stat. 145,
42 U.S.C. 2153a).
(b) Those functions vested by Sections
131a(2XG), 131b(1), and
131f(2) of the 1954 Act (92 Stat. 127, 42
(c) That function vested by Section U.S.C. 2160).
131f(1XAXii) of the 1954 Act to
the extent it relates to the preparation
of a detailed generic plan.
Sec. 2. Department of State. The
Secretary
of State shall be responsible for performing the following
functions
vested in the
President:
(a) Those functions vested by Sections

104(a), 104(d), 105, 403, 404,
407, and 501 of the Act (92 Stat. 122, 123,
3223(a), 3223(d), 3224, and 42 U.S.C. 2153b,146, 147, and 22 U.S.C.
2153c, 2153e, and 22
U.S.C. 3261).
(b) That function vested by Section

128a(2) of the 1954 Act (92
Stat. 137, 42 U.S.C. 2157(aX2)).
(c) That function vested by Section 601 of

the Act to the extent it
relates to the preparation of an annual report.
(d) The preparation of timely information
and recommendations
related to the President's functions vested by
Sections 126, 128b,
and 129 of the 1954

Act (92 Stat. 131, 137, and 138, 42 U.S.C.
2155,
(e) That function vested by Section 131c
of the 1954 Act
Stat.
129, 42 U.S.C. 2160(c));
that, the Secretary shall not(92
waive
the 60-day requirement except
for the preparation of a Nuclear Non-Proliferation Assessment Statement for
more than 60 days without the
approval of the President.
Sec. 3. Department of Commerce. The
Secretary of Commerce
shall be responsible for performing the
function vested in the President by Section 309(c) of the Act (92 Stat.
141, 42 U.S.C. 2139a).
Sec. 4. Coordination. In performing the
2157, and 2158).

them by this Order, the Secretary of
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functions assigned to
Energy and the Secretary of
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State shall consult and coordinate their actions with each other
and with the heads of other concerned agencies.
Sec. 5. General Provisions. (a) Executive Order No. 11902 of February 2, 1976, entitled "Procures for an Export Licensing Policy as
to Nuclear Materials and Equipment," is revoked.

(b) The performance of functions under either the Act or the

1954 Act shall not be delayed pending the development of procedures, even though as many as 120 days are allowed for establishinL them. Except where it would be inconsistent to do so, such
functions shall be carried out in accordance with procedures similar to those in effect immediately prior to the effective date of the
Act.
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Executive Order 12409, March 7, 1983, 48 F.R. 9829
Nuclear Cooperation With EURATOM

By the authority vested in me as President by the Constitution
and statutes of the United States of America, including section

126a(2) of the Atomic Energy 'Act of 1954, as amended (42 U.S.C.
2155a(2)), and having determined that, upon the expiration of the
period specified in the first proviso to section 126a(2) of such Act
and extended by Executive Orders No. 12193, 12295, and 12351,
failure to continue peaceful nuclear cooperation with the European
Atomic Energy Community would be seriously prejudicial to the
achievement of the United States nonproliferation objectives and
would otherwise jeopardize the common defense and security of the
United States, and having notified the Congress of this determination, I hereby extend the duration of that period to March 10, 1984.
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Executive Order 12218, June 19, 1980, 45 P.R. 41625
EXPORT OF SPECIAL NUCLEAR MATERIAL AND COMPONENTS TO INDIA

By the authority vested in me as President by the Constitution
and statutes of the United States of America, including Section
126b. (2) of the Atomic Energy Act of 1954, as amended (42 U.S.C.

2155(bX2)), and having determined that withholding the exports
proposed pursuant to Nuclear Regulatory Commission export license applications XSNM-1379, XSNM-1569, XCOM-0240, XCOM0250, XCOM-0376, XCOM-0381 and XCOM-0395, would be seriously prejudicial to the achievement of United States non-proliferation
objectives and would otherwise jeopardize the common defense and

security, those exports to India are authorized; however, such exports shall not occur for a period of 60 days as defined by Section
130 g. of the Atomic Energy Act of 1954, as amended (42 U.S.C.
2159(g)).
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Executive Order 12263 of February 24, 1661

Nuclear Cooperation With EURATOM
46 F.R. 14113

By the authority vested in me as President by the Constitution and statutes of
the United Stites of America, including Section 126a(2) of the Atomic Energy
Act of 1954, as amended (42 U.S.C. 2155(a)(2)), and having determined that,

upon the expiration of the period specified in the first proviso to Section
1264(2) of such Act and extended by Executive Order 12193P failure to
continue peaceful nuclear cooperation with the European Atomic Energy
Community would be seriously prejudicial to the achievement of United States

ncn- proliferation objectives and would otherwise jeopardize the common
defense and security of the United States, and having notified the Congress of
this determination, I hereby extend the duration of that period to March 10,
1962.

Executive Ordec 12361 of March 9, 1912

Nuclear Cooperation With EURATOM
41 F.R. 10505

By the authority vested in me as President by the Constitution and statutes of
the United States of America, including Section 1261(2) of the Atomic Energy
Act of 1964, as amended (42 U.S.C. 2135(a)(2)), and having determined that.

upon the expiration of the period specified in the first proviso to Section
126a(2) of such Act and extended by Executive Orders No. 12193 and No.
12295, failure to continue peaceful nuclear cooperation with the European
Atomic Energy Co....1munity would be seriously prejudicial to the achievement
of United States nonproliferation objectives and wog:24 otherwise jeopardize
the common defense and security of the United States, and hams notified the
Conpess of this determination. 1 hereby extend the duration of that period to
March 10,1963.
0,41.

Executive Order 12443 of February 21, 1964

Nt.doar. Cooperation With EURATOM
By the authority vested in me as President by the Constitution and etatutes of
the United States of America, including Section 126a(2) of the Atomic Energy
Act of 1954, as amen& (42 U.S.0 2155(a)(2J), and having determined that,

upon the expiration of the period specified in the first proviso to Section
128a(2) of such Act and extended by Executive Order Nos. 12193, 12295, 12351
and 12409, failure to continue peaceful nuclear cooperation with the European
Atomic Energy Community would be seriously prejudicial to the achievement

of the United States non-proliferation objectives and would otherwise
jeopardize the common defense and security of the United States, and having
notified the Congress of this determination, I hereby extend the duration of
that period to March 10,1965.
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NUCLEAR WEAPONS
INTRODUCTION

The unprecedented destructive power of nuclear weapons provides good reason to avoid their spread to additional countries.
Even relatively small and crude nuclear explosives can release
energy equivalent to the explosion of hundreds of tons of TNT,
while the largest have yields of millions of tons of TNT. Nuclear
explosives produce blast, heat, radiation, and intensely radioactive
debris, or fallout. Recent studies suggest that the explosion of
many nuclear weapons might cause catastrophic climatic changes,
and it is quite possible that some severe effects of nuclear weapons
remain unknown.
( 269)
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GENERAL PRINCIPLES
OF NUCLEAR EXPLOSIONS
CHARACTERISTICS OF NUCLEAR EXPLOSIONS
INTRODUCTION

1.01

An explosion, in general, results from the very rapid release

of a large amount of energy within a limited space. This is true
for a conventional "high explosive," such as TNT, as well as for a
nuclear (or atomic) explosion,' although the energy is produced in
quite different ways (§ 1.10). The sudden liberation of energy
causes a considerable increase of temperature and pressure, so that
all the materials present are converted into hot, compressed gases.
Since these gases are at very high temperatures and pressures, they
expand rapidly and thus initiate a pressure wave, called a "shock
wave," in the surrounding mediumair, water, or earth. The
characteristic of a shock wave is that there is a sudden increase of
pressure at the front, with a gradual decrease behind it, as shown in
Fig. 1.01. A shock wave in air is generally referred to as a "blast
wave" because it resembles and is accompanied by a very strong
wind. In water or in the ground, however, the term "shock" is
used, because the effect is like that of a sudden impact.
1.02 Nuclear weapons are similar to those of more conventional

types in so far as their destructive action is due mainly to blast or
shock. On the other hand, there are several basic differences between nuclear and high-explosive weapons. In the first place, nuclear
explosions can be many thousands (or millions) of times more powerful

than the largest conventional detonations. Second, a fairly large
proportion of the energy in a nuclear explosion is emitted in the
form of light and heat, generally referred to as "thermal radiation."

It is capable of causing skin burns and of starting fires at considerable
The tams "nuclear" and "atomic" may be used interchangeably as far as such weapons and explosions
ars concerned, but "nuclear" Is preferred for the reason given In 11.10.

Source: Samuel Glasstone, The Effects of Nuclear
Weapons. United States Department of Defense,
1962, pp. 1-12.
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DISTANCE
Figure 1.01.

Vsriation of pressure (in excess of ambient) with distance in a shock
wave.

distances. Third, the nuclear explosion s accompanied by highly-

penetrating and harmful invisible rays, called the "initial nuclear
radiation." Finally, the substances remaining after a nuclear explosion are radioactive, emitting similar rs diations over an extended
period of time. This is known as the "r eidual nuclear radiation"
or "residual radioactivity" (Fig. 1.02).
1.03 It is because of these fundamental differences between a
nuclear and a conventional explosion, including the tremendously

greater power of the former, that the effects e nuclear weapons
In this connection, a knowledge and
understanding of the mechanical and the various radiation phenomena associated with a nuclear explosion are of vital importance.
1.04 The purpose of this book is to describe the different forms
in which the energy of a nuclear explosion are released, to explain
how they are propagated, and to show how they may affect men and
materials. Where numerical values are given for specific observed
require special consideration.

effects, it should be kept in mind that there are inevitable uncertainties
associated with the data, %or at least two reasons. In the first place,

there are inherent difficulties in making exact measurements of
weapons effects. The results are often dependent or circumstances

which are difficult, if not impossible, to control, even in a test and
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BLAST AND SHOCK

THERMAL RADIATION

INITIAL
NUCLEAR RADIATION

RESIDUAL
NUCLEAR RADIATION

Figure 1.02.

Effects of a nuclear explosion.

certainly cannot be predicted in the event of an attack. Furthermore,

two weapons having the same yield of explosive energy may have
different quantitative effects because of differences in composition
and design.
1.05

It is hoped, nevertheless, that the information contained

in this volume, which is the best available, may be of assistance to
those responsible for defense planning and in making preparations
to deal with the emergencies that may arise from nuclear warfare.
In addition, architects and engineers may be able to utilize the data
in the design of structures having increased resistance to damage
by blast, shock, and fire, and which provide shielding against nuclear
radiations.
ATOMIC STRUCTURE AND ISOTOPES

1.06 All substances are made up from one or more of about 90
different kinds bf simple materials known as "elements." Among

the common elements are the gases hydrogen, oxygen, and nitrogen;

the solid nonmetals carbon, sulfur, and phosphorus; and various
metals, such as iron, copper, and zinc. A less familiar element, which
has attained prominence in recent years because of its use as a source
of atomic (or nuclear) energy, is uranium, normally a solid metal.
1.07 The smallest part of any element that can exist, while still

retaining the characteristics of the element, is called an "atom" of
that element. Thus, there are atoms of hydrogen, of iron, of uranium,
aqd so on, for all the elements. The hydrogen atom is the lightest of
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all atoms, whereas the atoms of uranium are the heaviest of those
found in nature. Heavier atoms, such as those of plutonium, also
important for the release of atomic energy, have been made artificially
from uranium.
1.08 Every atom consists of a relatively heavy central region or
"nucleus," surrounded by a number of very light particles known as
"electrons." Further, the atomic nucleus is itself made up of a
definite number of fundamental particles, referred to as "protons"

and "neutrons." These two particles have almost the same mass,
but they differ in the respect that the proton carries a unit charge
of positive electricity whereas the neutron, as its name implies, is
uncharged electrically, i.e., it is neutral. Because of the protons
present in the nucleus, the latter has a positive electrical charge,
but in the normal atom this is exactly balanced by the negative
charge carried by the electrons surrounding the nucleus.
1.09 The essential difference between atoms of different elements

lies in the number of protons (or positive charges) in the nucleus;
this is called the "atomic number" of the element. Hydrogen atoms,
for example, contain only one proton, helium atoms have two protons,

uranium atoms have 92 protons, and plutonium atoms 94 protons.
Although all the nuclei of a given element contain the same number
of protons, they may have different numbers of neutrons. The
resulting atomic species, which have identical atomic numbers but
which differ in their masses, are called "isotopes" of the particular
element. All but about 20 of the elements occur in nature in two or
more isotopic forms, and many other isotopes, which are unstable,
i.e., radioactive, have been obtained in various ways.
RELEASE OF NUCLEAR ENERGY: FISSION AND FUSION REACTIONS

1.10 As stated in §1.01, an explosion is caused by the very rapid
release of a large amount of energy. In the ease of a conventional
explosion, this energy arises from chemical reactions; these involve a
rearrangement among the atoms, e.g., of hydrogen, carbon, oxygen,
and nitrogen, present in the chemical high-explosive material. In a
nuclear explosion, on the other hand, the en Nrgy is produced as a
result of the formation of different atomic nucie, by the redistribution
of the protons and neutrons within the interacting nuclei. What is
comm Jnly referred to as atomic energy is thus, strictly, nuclear energy,
since it results from particular nuclear interactions. It is for the same
reason, too, that atomic weapons are preferably called "nuclear
weapons." The faces between the protons and neutrons within atomic
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nuclei are tremendously greater than those between the atoms;

consequently, nuclear energy is of a much higher order of magnitude
than conventional (or chemical) energy when equal masses are considered.
1.11 Many nuclear processes are known, but not all of these are
accompanied by the release of energy. There is a definite equivalence
between mass and energy, and when a decrease of mass occurs in a
.tlear reaction there is an accompanying release of a certain amount
of energy related to the decreaea in mass. These mass changes are
really a reflection of the difference in the forces in the various nuclei.
It is a basic law of nature that the conversion of any system in which,
the constituents are held together by weaker forces into one in which
the forces are stronger must be accompanied by the release of energy,
and a corresponding decrease in mass.
1.12 In addition to the necessity for the nuclear process to be one
in which there is a net decrease in mass, the release of nuclear energy
in amounts sufficient to cause an explosion requires that the reaction
should be able to reproduce itself once it has been started. Two
kinds of nuclear interactions can satisfy the conditions for the production of large amounts of energy in a short time. They are known as
"fission" and "fusion." The former process takes place with some of
the heaviest (high atomic number) nuclei, whereas the latter, at the
other extreme, involves some of the lightest (low atomic number)
nuclei.

1.13 The materials used to produce nuclear explosions by fission
are certain isotopes of the elements uranium and plutonium. Uranium

as found in nature consists of two isotopes, namely uranium-235
and uranium-238; the former, which is by far the less abundant, is
the readily fissionable species used in nuclear weapons. The element
plutonium does not occur naturally, and the fissionable isotope
plutonium-239 is made artificially. When a free (or unattached)
neutron enters the nucleus of a fissionable atom, it can cause the
nucleus to split into two smaller parts. This is the fission process,
which is accompani2d by the release of a large amount of energy.
The smaller (or lighter) nuclei which result are called the "fission
products." The complete fission of 1 pound of uranium or of plutonium releases as much energy as the explosion of 8,000 tons of TNT.
1.14 In nuclear fusion, a pair of light nuclei unite (or fuse) together,
to form a nucleus of a heavier atom. An example is the fusion of the
hydrogen isotope known as dente, rum or "heavy hydrogen." Under
suitable conditions, two deuterium nuclei may combine to form the
nucleus of a heavier element, helium, with the release of energy.
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1.15 Nuclear fusion reactions can be brought about by means of
very high temperatures, and they are thus referred to as "thermonuclear processes." The actual quantity of energy liberated, for a

given mass of material, depends on the particular isotope (or isotopes)
involved in the nuclear fusion reaction. As an example, the fusion
of all the nuclei present in 1 pound of the hydrogen isotope deuterium
would release roughly the same amount of energy as the explosion of
26,000 tons of TNT.
1.16 In certain fusion processes, among nuclei of the hydrogen
isotopes, neutrons of high energy are liberated (see 11.68). These
can cause fission in the most abundant isotope (uranium-238) in
ordinary uranium as well as in uranium-235. Consequently, association of the appropriate fusion reactions with natural uranium can

result in an extensive utilization of the latter for the release of energy.
A device in which fission and fusion (thermonuclear) reactions are
combined can therefore produce an explosion of great power. On the
average, in weapons of this type, roughly equal amounts of explosive
energy result from fission and from fusion.
1.17 A distinction is sometimes made between atomic weapons in
which the energy arises from fission, on the one hand, and hydrogen
(or thermonuclear) weapons, involving fusion, on the other hand.
In each case, however, the explosive energy results from nuclear re-, ,
actions, so that they may both be correctly described as nuclear (or
atomic) weapons. In this book, therefore, the general terms "nuclear
bomb" and "nuclear weapon" will be used, irrespective of the type
of nuclear reaction producing the energy of the explosion.
ENERGY YIELD OF A NUCLEAR EXPLOSION
1.18 The power of a nuclear weapon is expressed in terms of the
energy release (or yield) when it explodes compared with the energy
liberated by the explosion of TNT. Thus, a 1-kilcton nuclear weapon
is one which produces the same amount of energy in an explosion as
does 1 kiloton (or 1,000 tons) of TNT. Similarly, a 1-megaton
weapon would have the energy equivalent of 1 million tons (or 1,000
kilotons) of TNT. The earliest nuclear bombs, such as those dropped

over Japan in 1945, and those used in the tests at Bikini in 1946,
released roughly the same quantity of energy as 20,000 tons (or 20
kilotons) of TNT. Since that time, much more powerful weapons,
with energy yields in the megaton range, have been developed.
1.19 From the statement in § 1.13 that the fission of 1 pound of

uranium or plutonium will release the same amount of energy as
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8,000 tons of TNT, it is evident that in a 20-kiloton nuclear weapon
2.5 pounds of material undergo fission. However, the actual weight
of uranium or plutonium in such a weapon is greater than this amount.
In other words, in a fission weapon, only part of the nuclear material
suffers fission. The efficicney is thus said to be less than 100 percent.
THERMAL RADIATION

1.20 It has been mentioned that one important difference between
nuclear and conventional (or chemical) explosions is the appearance
of an appreciable proportion of the energy as thermal radiation in
the former cue. The basic reason 'for his difference is that, weight
for weight, the energy produced in a nuclear explosion is millions of
times as great as that in a chemical explosion. Consequently, the
temperatures reached in the former case are much higher than in the
latter, namely, tens of millions of degrees in a nuclear explosion compared with a few thousands in a conventional explosion. As a result
of this great difference in temperature, the distribution of the explosion energy is quite different in the two cases.
1.21 Broadly speaking, the energy may be divided into three
categories: kinetic (or external) energy, i.e., energy of motion of

electrons, atoms, and molecules as a whole; internal energy of these
particles; and thermal radiation energy. The proportion of thermal
energy increases rapidly with increasing temperature. At the moderate temperatures attained in a chemical explosion, the amount of
thermal radiation is comparatively small, and so essentially all the energy released at the time of the explosion appears as kinetic and internal
energy. This is almost entirely converted into blest and shock, in

the manner described in § 1.01. Because of the very much higher
temperatures in a nuclear explosion, however, a considerable proportion of the energy released is present as thermal radiation which is
ultimately emitted as intense heat and light rays. The manner in
which this takes place is described later (§ 1.73 et seq.). Blast and
shock are also produced as in a conventional explosion.
DISTRIBUTION OP ENERGY IN NUCLEAR EXPLOSIONS

1.22

The fraction of the explosion yield received as thermal energy

at a distance from the burst point depends on the nature of the
weapon and particularly on the environment of the explosion. For
a detonation in the atmosphere below an altitude of about 100,000
feet, it ranges from about 30 to 40 percent. For purposes of
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illustration it will be assumed here that 35 percent of the explosion
energy is received as thermal energy. In this event, about 50 percent
of the fission energy will be utilized in the production of blast and
shock (Fig. 1.22). At higher altitudes, where there is less air with
which the energy of the exploding weapon can interact, the proportion of the fission energy converted into blast is decreased, whereas
the thermal radiation is increased. On the other hand, at the other
extreme of a completely confined underground explosion of a nuclear
weapon, little or no thermal radiation escapes.

INITIAL
NUCLEAR RADIATION
5%

RESIDUAL
NUCLEAR RADIATION
10%

Figure 1.22. Distribution of energy in a typical air burst of s fission weapon in
air at an altitude below 100,000 feet.

1.23 In addition to the 85 percent of the fission energy which is
converted into blast, shock, and thermal radiation, the remaining 15
percent is released as various nuclear radiations. Of this, some 5 per-

cent constitutes the initial nuclear radiations produced within a
minute or so of the explosion. The final 10 percent of the tots',
fission explosion energy represents that of the residual (or delayed)
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nuclear radiation which is emitted over a period of time.

This is

clue almost entirely tc the rathoacti-iity of the fission products present
in the weapon residues (or debris) after the explosion. In a thermo-

nuclear device, in which only about half of the total energy arises
from fission (§ 1.16), the residual nuclear radiation carries only 5 per-

cent of the energy released in the explosion. It should be noted
that there are no nuclear radiations from a conventional explosion
since the nuclei are unaffected in the chemical reactions which take
place.
1.24 Since about 10 percent of the total fission energy is released
in the form of residual nuclear radiation some time after the detonation, this is not included when the energy yield of a nuclear explosion
is stated, e.g., in terms of the TNT equivalent as in § 1.18. Hence,
in a pure fission weapon the explosion energy is about 90 percent of
the total fission energy, and in a thermonuclear device it is, on the
average, about 95 percent of the total energy of the fission and fusion

reactions.
1.25 The initial nuclear radiations consist mainly of "gamma rays,"
which are electromagnetic radiations of high energy (see § 1.69) originating in atomic nuclei, and neutrons. These radiations, especially
gamma rays, can travel great, distances through air and can penetrate
considerable thicknesses of material. Although they can neither be
seen nor felt by human beings, except in very large doses which produce a tingling sensation, gamma rays and neutrons can produce harm-

ful effects even at a distance from their source. Consequently, the
initial nuclear radiations are an important aspect of nuclear explosions.
1.26 The delayed nuclear radiations, as mentioned earlier, arise
from the fission produc_s which, in the course of their radioactive de-

cay, emit gamma ray and another type of nuclear radiation called
"beta particles." The latte: are identical with electrons, i.e., subatomic particles carrying negative electric charge (§ 1.08), moving
with high speed. Beta particles, which are also invisible, are much
less penetrating than gamma rays, but like the latter they represent
a potential hazard.
1.27 The spontaneous emission of beta particles and gamma, rays
from radioactive substances, such as the fission products, is a gradual
process. It takes place over a period of time, at a rate depending upon
the nature of the material and upon the amount present. Because
of the continuous decay, the quantity of radioactive material and the
rate of emission of radiation decrease steadily. This means that the
residual nuclear radiation, due mainly to the fission products, is most
intense soon after the explosion but diminishes in the course of time.
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TYPES OF NUCLEAR EXPLOSIONS

1.28 The immediate phenomena associated with a nuclear explosion, as well as the effects of shock and blast, and thermal and nueiPsr
radiations, vary with the location of the point of burst in rel:Ii.:-/n to
the surface of the earth. For descriptive purposes five types of burst
are distinguished, although many variations and intermediate situa-

tions can arise in practice. The main types, which wil. b: defined
below, are (1) air burst, (2) high-altitude burst, (3) under v a' r burst,
(4) underground burst, and (5) surface burst.
1.29 Almost immediately after a nuclear explosion, the weapon
residues incorporate material from the surrounding medium and form
an intensely hot and luminous mass, roughly spherical in shape, called
the "fireball." An "air burst" is defined as one in which the weapon
is exploded in the air at an altitude below 100,000 feet, but at such a

height that the fireball (at roughly maximum brilliance in its later
stages) does not touch the surface of the earth. For example, in the
explosion of a 1-megaton weapon the fireball may grow until it is
nearly 5,800 feet (1.1 mile) across at maximum brilliance. This
means that, in this particular case, the explosion must occur at least
2,900 feet above the earth's surface if it is to be called an air burst.
1.30 The quantitative aspects of an air burst will be dependent ,
upon the actual height of the explosion, as well as upon its energy
yield, but the general phenomena are much the same in all cases.
Nearly all of the shock energy appears as air blast, although some is
generally leo transmitted into tae ground. The thermal radiation
will travel iJrge distances through the air and will be of sufficient
intensity to cause moderately severe burns of exposed skin as far away
as 12 miles from a 1-megaton explosion, on a fairly clear day. The
warmth may be felt at a distance of 75 miles. For air burst", of higher
energy yields, the corresponding distances will, of course, be neater.

Since the thermal radiation is largely stopped by ordinary opaque
materials, buildings and clothing can provide protection.
1.31 The initial nuclear radiations from an air burst will also penetrate a long way in air, although the intensity falls off fairly rapidly
at increasing distances from the explosion. The nuclear radiations
are not easily absorbed, and fairly thick layers of materials, preferably
of high density, are needed to reduce their intensity to harmless proportions. For example, at a distance of 1 mile from the air burst of a
1-megaton nuclear weapon, an individual would probably need the
protection of about 1 foot of steel or 4 feet of concrete to be relatively
safe from the effects of the initial nuclear radiations. However, at

this distance the blast effect would be so great that only specially
designed blest-resistant structures would survive.
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1.32

In the event of a high or moderately high air burst, the fission
products remaining after the nuclear explosion will be spread out over
a large area. The residual nuclear radiations arising from these prod-

ucts will be of minor immediate consequence on the ground. On
the other hand, if the burst occurs nearer the earth's surface, the

fission products may fuse with particles of earth, part of which will
soon fall to the ground at points close to the explosion. This dirt
and other debris will be contaminated with radioactive material and
will, consequently, represent a possible danger to living organisms.
1.33 A "high-altitude burst" is defined as one in which the explosion takes place at an altitude in excess of 100,000 feet. Above this

level, the air density is so low that the interaction of the weapon
energy with the surroundings is iarkedly different from that at lower

altitudes and, moreover, varies with the altitude. The absence of
relatively dense air causes the fireball characteristics in a high-altitude
explosion to differ from those of an air burst. For example, the fraction of the energy of fission converted into blast and shock is less and

decreases with increasing altitude. A larger proportion of the explosion energy is then in the form of thermal radiation. It has been
estimated that at great heights, where the density of the air is extremely low, more than 50 percent of the fission energy might appear
as thermal radiation at some distance from the exploding weapon.
1.34 In contrast to thermal radiation, the fraction of the explosion
energy emitted as nuclear radiations is independent of the height of
burst. However, the attenuation of the initial nuclear radiations with

increasing distance from the explosion is determined by the total
amount of air through which the radiation travels. This means that,
for a given explosion energy yield, more initial nuclear radiation will
be received at the same slant distance on the earth's surface from a
high-altitude detonation than from a moderately high air burst. On
the other hand, in a high-altitude nuclear explosion the fission products
will be widely dispersed in the stratosphere, so 'hat there is no immediate hazard on the surface from the residual nuclear radiations.
1.35 If a nuclear explosion occurs under such conditions that its
center is beneath the ground or under the surface of water, the situation is described as an "underground burst" or an "underwater burst,"
respectively. Since some of the effects of these two types of explosions
are similar, they will be considered here together as subsurface bursts.
In a subsurface burst, most of the shock energy of the explosion appears as underground or underwater shock, but a certain proportion,
which is less the greater the depth of the burst, escapes and produces
air blast. Much of the thermal radiation and of the initial nuclear
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radiations will be absorbed within a short distance of the exp!osion.
The energy of the absorbed radiations will merely contribute to the
heating of the ground or body of water. Depending upon the depth
of the explosion, some of the thermal and nuclear radiations will
escape, but the intensities will be less than for an air burst. However,
the residual nuclear radiations now become of considerable significance,
since large quantities of earth or water in the vicinity of the explosion
will be contamintted with radioactive fission products.
1.36 A "surface burst" is regarded as one which occurs either at or
slightly above the actual surface of the land or water. Provided the
distance above the surface is not great, the phenomena are essentially

the same as for a burst occurring on the surface.

As the height of

burst increases up to a point where the fireball (at maximum brilliance

in its later stages) no longer touches the land or water, there is a
transition zone in which the behavior is intermediate between that of
a true surface burst and of an air burst. In surface bursts, the air
blast. and ground (or water) shock are produced in varying proportions
depending on the energy of the explosion and the height of burst.
1.37 Although the five types of burst have been considered as
being fairly distinct, there is actually no clear line of demarcation

between them. It will be apparent that, as the height of the explosion

is decreased, a high-altitude burst will become an air burst, and an
air burst will become a surface burst. Similarly, a surface burst
merges into a subsurface explosion at a shallow depth, when part of
the fireball actually breaks through the surface of the land or water.
It is nevertheless a matter of convenience, as will be seen in later
chapters, to divide nuclear explosions into the five general types
defined above.
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UNITED NATIONS, 1966
GENERAL CHARACTERISTICS OF NUCLEAR EXPLOSIONS
1. The yield of a nuclear weapon is expressed in terms of the energy released
when it is exploded, compared with the energy liberated by the explosion of the
chemical explosive trinitrotoluene (TNT). The biggest bombs ever made from conventional explosive contained the equivalent of about 10 tons of TNT. A one-kiloton
nuclear weapon produces the same amount of energy as 1,000 tons of TNT. Correspondingly, a onemegaton weapon would release energy equivalent to 1 million

tons (or 1,000 kilotons) of TNT. Using powerful rockets, any such weapons
could be delivered, in less than an hour, be'veen any two points on earth. Nuclear
explosions of more than fifty megatons have already occurred and even larger
ones are possible, since there appears to be no upper limit to the yield of a nuclear
weapon except in terms of practicable size and weight.
IN THE ATMOSPHERE

a When a nuclear weapon is exploded in the atmosphere, 50 per cent of its
total energy is released as blast and shock, 35 per cent as thermal radiation and
IS per cent as nuclear radiation (see figure IX). These proportions vary according to whether the explosion is carried out in the atmosphere, or at altitudes
greater than 100,000 feet, or underground. At high altitudes, the proportion of
FIGURE IX. DISTRIBUTION OF ENERGY IN AN All-BURST OF A FISSION WEAPON
AT AN ALTITUDE OF LESS THAN 100,000 FEET
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energy converted into blast would be decreased while the proportion of intense
thermal radiation would be increased; in the underground case, no thermal radiation would escape. A nuclear explosion thus differs characteristically from an
explosion caused by conventional explosives, not only in that its explosive power
is several orders of magnitude greater than for a conventional explosive of the
same mass, but also in so far as it results in effects from thermal and nuclear
radiation.

3. The blast effects and associated overpressures from any particular nuclear
explosion depend on the power of the weapon exploded and the altitude at which
the explosion occurs (tables I and 2). The thermal radiation travels through the
atmosphere at the speed of light and to distances depending on visibility through
the atmosphere at the time of the explosion (see figure X). It can be of sufficient
intensity from a one-megaton explosion on a fairly clear day to cause moderately
severe burns on exposed skin over a radius of twenty kilometres (table 3). The

,,.,,

FIGURE X. TOTAL THERMAL ENERGY DELIVERED, AS A FUNCTION OF DISTANCE FROM
A 20-KILOTON NUCLEAR BOMB, FOR DIFFERENT ATMOSPHERIC IPSIBILITIES
1.000

100

Exceptionally cis sr, visibility 30 mites

=

Osnse hays, vislsility 2 miles

10

light haze, visibility 3 miles
Very clear, visibility 12 miles

Clear,visblity 0 miles

1
0.1

1

0.01

0

0,000

1

1

12,000

1V
18.000

1

1

24,000

1

30,000

1

30,000

1

42,000

Oistsncs from explosion, in feet

heat might be felt as far away as 120 km. Serious fires could be started

in

cities and forests, possibly leading to fire-storms, i.e., gigantic fires in which air
is sucked into the centre of the burning region to create a flaming funnel which
destroys everything within it. For atmospheric explosions, having an energy
greater than one megaton, these distances would be even greater. It has been
estimated that on a clear day, a ten-megaton bomb exploded at an altitude of fifty
kilometres would scorch the earth's surface over an area with a radius of some
seventy kilometres. The thermal energy received per unit area, at a specified dis-

tance from a nuclear explosion, is usually expressed in calories per square

centimetre.
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TABLE 1. DAMAGE RANGES FOR 20KILOTON TYPICAL AIR-BURST AT HEIGHT
OF ABOUT 600 METRES
Peak Positive Peak
Peak Range
wind
phase dynamic over- from
velocity duration nressure pressure ground
(mph)
(ww)
(psi)
(psi)
zero

Light damage to window, frames and doors, moderate
plaster damage oat to about 4 miles; glass breakage

2
70

0.96

0.00

possble out to 6 miles

2.0

^. 10

1.3 - §.
73

0.94

0.12

-9

2.3

Fine kindling fuels: ignited

Woodframe buildings: moderate damage
Smoke stacks: slight damage

1.6 $1

0.92

0.17

-$

2.7

1.4 112

0.90

0.27

3.2

AN

0$

0.42

4.2

'7
1.2 -

Woodframe buildings: severe damage
Radio and TV transmitting towers: moderate damage
Wallbearing, brick building (apartment taus( type):
moderate damage

-6
Wallbearing, brick buildings (apartment house type):
severe damage

1.0 190

090

0.93

0.0

Telephone and power lines: limit of significant domain,
5

Multistory, wallLearing buildings (monumental type):
moderate damage

Light stielrame, industrial buildings: moderate
damage

0.8 291

0.72

1.50

4

10.0

0.6 431

0.63

3.9C

16.3

-s

Multistoryr wall-bearing buildings (monumental type):
severe damage
Light steelframe industrial buildings: severe damage
Highway and RR truss bridges: moderate damage

Multistory, staelframe building (office type): severe
damage
Transportation vehicles: moderate damage

0.5 4

7.40

32.5

0.4 -

-g

Multistory, blastrosistant designed, reinforced concrete
building:moderate damage
Multistory, reinforcedconcrehs, frame building (offloe
type): severe damage

260

0.44

3.70

300

0.2

1

Multistory, blastresistant designed, reinforcedcontrete
buildings: sever* damage
All other (above ground) structures: severely damaged or
destroyed

ul=
§
0

2J2

Ground zero for 20 kiloton air burst
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TABLE 2. DAMAGE RANGES FOR 1-MEGATON TYPICAL AtR-BURST AT HEIGHT
OF ABOUT 2,000 METRES
Peak
wind

Positive

Peak

Peak

fitngs

from
phase dynamic overvelocity duration prossure pressure ground
MO
(psi)
(psi;
(sac)
(mph)
10

44

3.45

0 038

1.2

-

Light damage to window frames and doors, moderate
plaster damage out to about 15 mdes, glass breakage
possible out to 30 miles
50

9

51

3.45

0.049

o

1.4

45

Fine kindling fuels: ignited

8

80

3.44

0.072

1.7

7
72

343

0.11

2.1

98

340

0.16

26

fir

Smokestacks: slight damage

Wood-frame buildings: moderate damage
30

Radio and TV trarsmitting towers: moderate damage
Wayidframe buildings: severe damage
Telephone and powar lines: limit of significant damage

5
117

324

0.28

25

3.5

Well-bearing, brick buildings (apartment house type):
moderate damage

4177

302

0.80

5.5

3
278

269

1.40

9.4

464

2.25

6.22

10 0

2

307

1.75

3.60

27.0

1

rn

tu

0

Wallbearing, brick buildings (apartment bus. type):

-20

severe damage

Light steelframe, irdustrial buildings: moderate

damage
Light steelframe, industrial buildings: severe damage
Multi-story, wall.bearing buildings (monumental type):
moderate damage
Multi-story, wall bearing buildings (monumental type):
15
severe damage
Highway and RR truss bridges: moderate damage
Multistory, stoat-frame building (Ono:, type): severe
damage
Transportation vehicles: moderate damage
10 Multi-story, reinforcedconcrete frame buildings (office
type): severe damage

5

Multisto:y, blast-resistant designed, reinforcedconcrete buildings: moderate
F iulti-story, blastresistant designed, reinforcedconcrete buildings:severe
110 other (above ground) structures: severely damaged
or destroyed
Ground zero for 1 megaton air burst
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TABLE 3. RANGES, IN KILOMETRES FROM GROUND -ZERO, AT WHICH
FIRST- AND
SECOND-DEGREE BURNS WOULD DE INFLICTED

BY EXPLOSIONS OF VARIOUS MAGNI-

TUDES IN THE ATMOSPHERE*

Distance in km from effective explosion

Degree of burn

First-degree burn
(reddening of skin)
Second-degree burn
(blistering of skin)

1 kt

10 kt

100 kt

1 Mt

10 Mt

1.12

3

8.5

22.4

48

0.8

2.4

6.4

13

38.4

* In the case of surface explosions,

the corresponding distances would be
approximately % those for an aerial explosion
of the same effectiveness.

4. Figure XI shows the area over which blast and thermal radiation effects
would occur for typical ten-kiloton,
one-megaton and ten-megaton explosions in
the atmosphere. Within the circle in which overpressure amounts
to 0.35 kg /cm=
most normal buildings would be completely destroyed. For blast overpressure
of
0.07 kg /cm= window frame,;, doors and walls would be only slightly
Within the central zone of heavy damage there would be great dangerdamaged.
of fires
and individuals would be exposed to effects of nuclear and thermal radiation
as
well as blast.
INITIAL NUCLEAR RADIATION

5. The nuclear radiation from a nuclear explosion, occurring in the
atmosphere, may be further considered as consisting of one third initial radiation,
i.e.,
produced within a minute or so of tin explosion, and two thirds
residual
or
delayed nuclear radiation, i.e., emitted over a much longer period of time. The
initial radiation may cause radiation sickness or death in human beings,
depending
on the dose of radiation received (table 4). radiation dose of 100 rads'
does
not usually have harmful ci.asequences for anAexposed
organism. A dose
rads may produce some blood changes while a dose of 1,000 rads will of 200
cause illness within four hours and death within two or three weeks. Doses of 400
to 500
rads will cause radiation sickness and a 50 per cent expectation of
death.
dose estimates apply to acute gamma' radiation; the same effects would These
be produced by lower doses of
neutrons (see also table 5).

6. The initial nuclear radiation from an explosion in the atmosphere
also
travels a long way in air, although the intensity falls off fairly rapidly
creasing distance from the explosion. Unlike thermal radiation, nuclear with inradiation
passes easily through most physical barriers. Heavy layers of materials
are
needed to reduce the intensity of nuclear radiation to harmless
proportions; e.g.,
at a distance of 1.5 kilometres from
a one-megaton weapon, burst in the atmosphere, an individual would need the protection
of about 30
of concrete to be relatively safe from the effects of initialcm of steel or 130 cm
nuclear radiation. On
the other hand, any opaque object such as buildings
or protective clothing interposed between the nuclear explosion and exposed skin
would provide protection
against thermal radiation. This would remain true even if the
building were subsequently destroyed by blast, since the main thermal radiation would have passed
before the arrival of the blast wave.

"Rad: A unit of absorbed dose of radiation; it represents the absorption
of
100 ergs of nuclear (or ionizing) radiation
per gramme of the absorbing material
or tissue. An erg is a unit of work. It is the work
done when a unit force of one
dyne moves a body through
one centimetre in the direction of action of the force.
`Gamma rays (or radiations)
are electromagnetic radiations of high energy
originating in atomic nuclei and accompanying
many nuclear reactions, for example, fission and radio-activity.
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TAILS 4. SUMMAIY OF CLINICAL EFFECTS OF ACUTE IONIZING RADIATION DOSES
100 to 1,000 rads. therapeutic range (i.e., range in
which therapy may be effective)

0 to 100 reds..
subclinical
Range

range

Incidence of vomiting

None

Delay time

100 to 200 rads

200 to 600 rads

600 to 1,000 rads

Clinical

Therapy

surveillance

effective

Therapy
promising

Therapy palliative

300 rads:100 percent

100 per cent

100 per cent,

2 hours

1 hour

100 rads: 5 per cent

None

Characteristic signs

None

Haematopoietic tissue

Moderate leukopenia

Severe leekopenia; purpura;
haemorrhage; infection;
epilation above 300 rads

Critical period

4 to 6 weeks

post-exposure
Reassu,-

Therapy

Reassurance

,;

haeli._ ,,onic

au:v:glance'
Prognosis

1,000 to 5,000 rads I

200 rids: 50 per cent
3 hours

Leading organ

Over 1,000 rads
lethal range

30 minutes

Gastrointestinal
tract

Central nervous
system

Diarrhoea; fever;
disturbance of
electrolyte balance

Convulsions;
tremor; ataxia;
lethargy

S to 14 days

Consider bone
marrow transplantation

Blood transfusion;
antibiotics

Over 5,000 rads

1 to 48 hours

Maintenance of

electrolyte

Sedatives

balance

Excellent

Excellent

Good

Guarded

Hopeless

Convalescent Period

None

Several weeks

1 to 12 months

Incidence of death

None

None

0 to 80 per cent
(variable)

Long
80 to 100 per cent
(variable)

90 to 100 per cent

Death occurs within

Coarse of death

2 months

2 weeks

2 days

Haemonhage; infection

Circulatory
collapse

Respiratory failure;
brain oedema
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FIGURE XI. ENVIRONMENTAL VARIATIONS DUE TO BLAST AND THERMAL RADIATION
TOR 10 KT, 1-MT AND 10-MT EXPLOSIONS IN THE ATMOSPHERIC

10 Mt

I

km

50

ilt

40

30

20

3

10 kt
2

1

i

I

10

0

10

20

30

1 Mt

10 kt

No
1

2
3

Effects

40

km

50

10 Mt

Range Area Range Area Range Area
(km) (km2) (km)
(km') (km) (km')

Second degree bums..,
Overpressure 0.07 kG /cm'
Overpressure 0.35 Id3/cms
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2.4
1.6

18.1

1018

38.4

4862

8.0

8.8

243

18.2

1158

1.2

4.5

4.5

63.6

14.7

880

18
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TABLE 5. RANGES, IN XILOMETRES FROM GROUND-ZERO, WITHIN WHICH AN ATMOSPHERIC EXPLOSION WILL PRODUCE GIVEN DOSES OF INITIAL NUCLEAR RADIATION*

Radiation dose
100 rads
500 rads
1,000 rads

1 ht

10 ht

100 it

1 Mt

10 Mt

1.12

1.6

ZI

0.96
0.8

1.3

1.8
1.6

2.9
2.4

3.8
3.4

2.24

32

1.12

* Distances for corresponding radiation doses would be reduced in the case of
surface explosions.
RESIDUAL NUCLEAR RADIATION (FALL-OUT)

7. Residual or delayed radiation' arises almost entirely from the radioactivity of the debris left by the explosion. The proportion of this radiation may
vary according to the type of nuclear weapon exploded. Meteorological and gravitational forces cause the bomb debris to be spread widely through the atmosphere
over the countryside. The heavier particles fall close to the scene of the explo-

sion, descending like a mild sand-storm, while the lighter particles are carried
downwind. Both the heavy and light particles contain fused fission products and
are highly radio-active; they constitute "fall-out" containing some fission products
which remain dangerously radio-active for a relatively short period of time and

some which will remain dangerously radio-active for many years. The former
category contributes most of the external radiation after the initial burst; it also
contributes to internal radiation through iodine-131 which when absorbed in the
body is concentrated in the thyroid. In the second (long-lived) category, strontium-90 and caesium-I37 are the most important fission products leading to radioactive contamination of human diets.
8. Relatively local fall-out may contaminate very extensive areas, depending

on the size of the explosion, the height at which the explosion takes place, the
wind patterr. in the area at the time of the explosion and rain-out through the
atmosphere (figure XII). Such an area may be of the order of some fifty square
kilometres for a twenty-kiloton explosion, near the surface of the earth. In this
case the debris would be largely confined to the lower atmosphere and about half
of it would be removed, chiefly by rainfall, in a period of about three or four
weeks, although some of the particles might circle the earth one or more times
before being deposited. For an explosion of say ten megatons at the surface of
the earth, intense local fall-out might extend as far as 500-600 km from the
point of the explosion. If such an explosion occurred well above the surface of
the earth, a considerable fraction of the debris would be carried into the stratosphere and, in these circumstances, some debris would require months or even
years to return to earth. By that time a large proportion of the radio-active atoms
produced by the explosion would have decayed.

9. In one particular incident, when a fifteen-megaton device was detonated
in a nuclear test on a coral island, the resulting fall-out se:jowly contaminated an
elongated area extending approximately 530 km downwind and varying in width
up to nearly 100 km. In addition, there was a severely contaminated region upwind extending some thirty kilometres from the point of detonation. A total area
of some 18,000 sq. km. was contaminated to such an extent that survival would
Some delayed radiation may arise from radio-activity produced in materials

in soil or structures as a result of nuclear reactions, following the capture of
neutrons in such materials, after a nuclear explosion. This is known a& induced
XIII shows the estimated exposures that would have been received by individuals,
radio-activity.
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FIGURZ XII. TOTAL - EXPOSURE CONTOURS FROM EARLY FALL-OUT AT 1, 6 AND 18
HOURS AFTER SURFACE -BURST WITH 1-MEGATON FISSION YIELD (24 K11/HR
EFFECTIVE WIND SPEED). EXPOSURES IN ROENTGENS (R). ONE ROENTGEN OF
GAMMA RADIATION CORRESPONDS TO TEL ABSORPTION OF ABOUT 87 ERGS PER
GRAMME OF AIR
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have depended on evacuation of the area or taking protective measures. Figure
remaining unprotected in the open, at various locations ninety-six hours following
the explosion. Since an exposure of 700 rads spread over a period of ninety-six
hours would probably prove fatal in a majority of cases, it follows that, for this
particular explosion, there was sufficient radio-activity in a downwind belt of
270 km x 56 km to have threatened the lives of nearly all persons who remained
in the area unprotected for at least ninety-six hours. At greater distances there
would have been many cases of sickness resulting in temporary incapacity.
10. Residual radiation, liberated by the decay of nuclear debris, may cause
an increase of several hundred times the radiation normally present as background
radiation in any area and may seriously inhibit or even prevent local rescue and
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relief operations. Apart from the direct hazard of such additional radiation to
human beings, there is an indirect hazard from heavy fall-out contamination of
soil, plant life and water supplies, through subsequent ingestion of contaminated
food supplies. In the incident reported in the previous paragraph, the people
exposed at Rongelap, particularly children, also received high doses of radiation
to the thyroid due to internal radiation from ingested radio-iodine. Water supplies may well be rendered temporarily unusable. These direct and indirect hazards
add to the immediate physical disaster of a nuclear explosion by producing radiation sickness and death for sections of the population who, being on the periphery

of the immediate damage area, would otherwise have appeared to survive the
explosion. In fact the human casualties may be caused at distances where the
immediate physical effects of the explosion are totally absent.
11. It can be calculated that a hypottetical nuclear attack
of 10,000 megatons
in ground-bursts could, in the course of six:,' days, destroy 80 per cent of the
population of the United States, if unprotected, while an attack of 20,000 megatons could cover the entire country with radio-active fall-out, killing 95 per cent
of the unprotected population. Similarly in the Soviet Union, which has an area
greater than that of the United States, a 10,000 megaton blow could wipe out
75 per cent of the population, whereas a 20,000 megaton attack could increase the
population losses to around 90 per cent.

12. Fall-out from nuclear explosions still provides a major contribution to
the radio-active contamination of our natural environment. The rate at which it
is deposited over the world depends on a number of factors, including the total
amount of radio-active material remaining in the stratosphere. Any injection of
nuclear debris into the stratosphere, as a result of high-yield nuclear explosions,
is followed after a period of time by a rise in fall-out rates roughly proportional
to the amount injected. In the absence of further atmospheric nuclear tests, dep:etion of the stratosphere progressively takes place and the rate of fall-out decreases
accordingly. The global rates of deposition have been well documented in a series
of publications by the United Nations Scientific Committee on the Effects of
Atomic Radiation. These relate to studies from the beginning of nuclear tests and
continue through the years of public concern about long-term radiation hazards,
beginning with the intensive nuclear weapon testing in the atmosphere in the
1950s, and including the intensive atmospheric testing in 1961/1962, immediately
before the nuclear test ban treaty of 1963. Although that treaty sought to prohibit
any further nuclear weapon testing in the atmosphere, some further testing in the
atmosphere has been carried out by two countries which did not sign the test ban
treaty. However, the United Nations Scientific Committee reported in 1966 that
the atmospheric tests in central Asia up to that year contributed negligibly to the
risk of radiation, as compared with that already existing from the previous injection of nuclear debris into the stratosphere.
UNDERWATER EXPLOSIONS

13. In explosion under water, as in the case of a nuclear explosion in the
atmosphere, a fire-ball is again formed and the rapid expansion of hot gases
initiates a shock wave. But the fire-ball is much smaller, and remains visible only
until the bubble of constituent hot high-pressure gases and steam reaches the
surface of the water. The shock wave causes a spray dome to rise over the point
of burst, with time of rise and height of dome depending on the energy yield of
the explosion and the depth of detonation. Details of underwater nuclear explosions carried out in the Pacific in 1946 and 1958 are given in annex III, reference 1.

14. Thermal radiation emitted from the fire-ball while under water would be
absorbed by the surrounding water. So, too, is the initial nuclear radiation although, as soon as the fire-ball reaches the surface, gamma radiation from fission

3,0
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products in the water cclumn and the subsequent radio-active cloud acts as initial
nuclear radiation. The water fall-out from the cloud, and the "base surge" (spray
rising from water surface), would be responsible for delayed or residual nuclear
radiation. Thus, since in this case the "initial" nuclear radiation merges continuously with that produced over a period of time, it is less meaningful to make the
same kind of distinction between initial and residual radiation as applies in the
case of an explosion in the atmosphere.
IS. After an underwater nuclear explosion, most of the radio-activity remaining in the water and on the bottom would be found initially in the vicinity of the

explosion. Table 6 shows the .ate of spread of radio-active material and the
decrease in dose rate, following the shallow underwater explosion in the Pacific
in 1946. For detonations in deep water some activity may be left on the surface
to diffuse rapidly downward and outward, thus reducing the radio-activity level
to safe limits for personnel.
16. Radio-activity falling back from the high airborne cloud on to the sea
extends downward much farther than "base surge" contamination or that transported by the water. The fall-out debris quickly mixes with the water and, since

the water absorbs (or attenuates) the radiation to a considerable extent, the

radio-active hazard is much less than would result from the same fall-out over
land. The radio-active material is gradually transported to other locations by prevailing currents and, if these are known, the path of the contaminated water can
be predicted.
TABU 6. DIMENSIONS AND DOSE RATE IN CONTAMINATED WATER AFTER TEM 20 KT
UNDERWATER EXPLOSION AT BIKINI, 1946

Time after

Mean diameter
of contaminated

Maximum dose rate

(rads per hr)

estlosion (howl)

area (km)

4
38
62
86
100

73
74

3.1
0.42

12.0
13.6

021
0.042
0.023
0.008
0.0004

152

130

18.4

200

20.8

Source: United Nations. Effects of the Possible Use
of Nuclear Weapons and the Security and Economic
Implications for States of the Acquisition and
Further Development of These Weapons. Report of the
Secretary General. 1968.
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Glasstone (AEC)

EQUIVALENTS OF 1 KILOTON OF TNT
Complete fission of 0.056 kg (56 grams) fissionable
material
Fission of 1.45X 100 nuclei
1011 calories

4.2 X 100 ergs

1.15X 10' kilowatt-hours
1.3X 10' British thermal units

Source: Glasstone, op. cit., p. 14
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Hildenbrand: Fast Critical Masses of Fissile Material for
Nuclear Explosives, 1977 (kg)
Percent Fissile Isotope
20

50

SO

70

$0

90

100

145

105

$2

S4

54

50

U Metal (U-235)
Without Reflector (kg U)

With Be Reflector (kg U)

250

15

50

At metal (Pn-239)
Without Reflector (hg Pu)

23

15

With Be Reflector (kg Pa)

3

4

U Metal (U-233)

Without Reflector (kg U)

17

With Br Reflector (kg U)

4-1

Notes

Critical masses of oxides are 1.5 x critical masses of metals.

90% or more enrichment: reactor uranium
_Weapon uranium
`b el 0.1%. Weapon plutonium Pu-239 of 91% or more purity.

3%. spent

Source: Gunter Rildenbrani. Nuclear energy. nuclear exports and the nos-proliferation of nuclear weapons. AIF Conference on International Commerce add Safeguardefor Civil Nuclear Power. March 1977.
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KIPRI: Lisa or unit Nuct.ar. Exr-omods
Fission devices

Country

Thermonucles.r devices

Year of

Fissile

Source

tint

material

of fissile
material

explosion

explosion

Year of
first

Fissile

Source

material

of fissile
material
Gaseous

USA

1945

Pu239

Reactor

1932

U235

USSR

1949

Pu239

Reactor

1952

U-233

Gaseous

UK

1952

Pu-239

Reactor

1937

U235

Gaseous

France

1960

Pu-219

Reactor

1961

U235?

diffusion
diffusion
diffusion
Gaseous

diffusion
China

India

1964

1974

U-235
11%1)9

Gaseous

1967

11-235

Gaseous

diffusion

diffusion

Reactor

-

tioeree: Minim la Istrnatiosal Pesos lesesres Institute, Nuclear east' and ageless

weapons peellfersdes. Limnos : Taylor sag Teasels Ltd., 1179, P. 2.
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SIPRI:

NUCLEAR EXPLOSICNS, 1945-83 (MINN =PREEMIE))

1. 14 July 1945-5 Amp% 1563 (1W "Ong of I% Partial Test Batt Treaty)
USA-

USSR

UK

France

331

164

23

8

IL 6 Aupet 1963-31 December

Total
324

1913

a atmospheric

u undervound

USA
Year

a

USSR
u

u

a

UK

Francs
u

a

a

u

China

India

au

au Total

4 Aug31 Dee
1%3
1964
1965

Iffii
1967
1961
1969

29
30

1970
1972
1973
1974
1975
1974
1977
1978
1979
1900

9
7
14
15
12
12
14
14
16

19111

1t

1912

14

19113

390

1

1

0
0

3
2

0

1

0
0

12
19
22
14
19

12
8

1971

Total

9

40
43

1

1

15
15
13
15

33'

15

0

0
6

14

29
28
40
21

44

4$
52
14
51

1

1

i)

1

0

2

0

1

37
35

15
17

0

0

1

34
34

1

3

1

41

16

0

1

0

27
29

2

2

1

I

0

0

21

3

II

21
31

1

1

1

1

I

27
343

13

4

11

0

0
0

0

0

1

0

1

22

5

35
51

53
50
49

55
914

Data for the USA take into account information in Memento( Linked States Nuclear Tall

(January 1983). prepared by the US Department of Energy in co-operation with Los Alamos,
Lawrence Livermore and Sandia National Laboratories.
'Five devices used simultaneously in the same test arc counted here as one explosion.
Two devices used simultaneously in the same test are counted here IS one aplosion.
'The data for 1983 arc prelaminary.

m. 16 July 1515-31 Deesasber 1903
USA

USSR

UK

France

China

India

729

527

36

120

21

1

Total
1 44e

World arrnments
Source: Stockholm International Peace Researcn Institute.
Lcndco: Taylor & Francis. 1984,
and disannammat. SIPRI yearbook, 1984.
p. 60
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ROUTES TO NUCLEAR WEAPONS
INTRODUCTION

There are several ways a nation can get the materials to make a

nuclear explosive. One is to divert weapons-Usable materials from a
civilian nuclear fuel cycle. This would be feasible if highly enriched

uranium or plutonium are used in the civilian nuclear fuel cycle.
Most fuel cycles do not use these materials, however. Another

route is to build and operate facilities dedicated exclusively to the
production of weapons-usable materials. A third would be to divert
fissionable material from a civil fuel cycle, and then further process the material to produce highly enriched uranium or plutonium.
The first route is often postulated for nonnuclear weapon states.
The second is recognized but given little credence at present. The
third is a possibility for states that have the industrial facilities to
upgrade conventional nuclear fuels.
A nation contemplating the production of nuclear weapons must
balance many factors, including access to necessary technologies
and materials; the political and military advantages and disadvantages of possessing nuclear weapons; the cost and technical difficulty; and the risk of detection.
(301)
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ACOA; NUMSER OF POTENTIAL NUCLEAR WEAPONS PER YEAR FROM A 1,000-Mw CIVILIAN POWER REACTOR. MS

Potential
weapons

Reeder typo

LWRLIght water reactor

pet yew Remark,
10-10

This is the typo of reactor produced currently In the United

Noting! misolam heavy water reactor.

10-50

NTGR---1410 ternowaturo gas cooled reactor

10-40

replocesaml. If plutonium recycle vied, up to 50 westans
sysilsble from annual Input.
*layout Irons pluMmum output if plutonium It row:celled.
Out isiuMMUM recycle *pp MIS lilt economically itttKIIVt.
Weapons horn U234 output. Initial loading machos *Rollin

INFOSliquid metal fiat brooder ramble

highly enriched uranium for up to 70 weapons. In all cams
uranium mutt undergo physical and /or chemical Westmont.
20-100 Weapons from plutonium output alter retort:coming. Depend-

States. William from plutonium output it spent tool is

IIIII on amigo, initial loading involves enough plutonium

for up I. 500 wee m. LMIRR plutonium is gerwially of
MIN Nuts content, but moat be seterstod from NO.
I gaud Dee a Fangs of anumptions about the quantity of nuclear untwist in woman, aid the diaile ais4 operating
cheroctemtks of nuclear reactors.
SOW,: U S. Aunt Cootrel and Disarmament Aeolus,. Arms Control Report. tidy 1574, Publkstion No. IS, p. IT.
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OTA: Diversion Points From the LWR Fuel Cycle, 1977

,
FUEL
ASSEMBUES

ioAne

co to

,ec,:cess.9 e Mt
SPENT FtEt.

rAcr------1-6-1
WM POWER REACTORS

1===>

OCh FUEL
FABRICATION

PLACA."

REPROCESSING

PLUTONIUM

MixEO OXCC
FUEL FABRICATION

1

CAMWERS

WWARAWIES
ANOMUSORE

Source:

Potertal
0,,Avs.r Pam

U.S. Office of Technology Assessment.
Nuclear Proliferation and Safeguards, 1977, p. 24.
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OTA: Summary of the Diversion Points in the LNR Fuel Cycle, 1977
ngure

Summary of the Diversion Points In the I.WS Fuel Cycle

FACILITY

IS THE MATERIAL
USEFUL TO 1HE
NATIONAL DIVERTER?

MATERIAL

Natural uranum
(0 7 percent Ur" as
ore (0 2 percent uranum)

Mme
Atl

UF

Convorsoon FaclIty

YES, but only as lead for a

deocassi Irony iplutcomm

UF

Urareurn Fuel Fabn-

UOr

caw Plant

Isreportason So

YES but only as feed lor a
dedicated enncbment plant

NO (Coves mghl engage in
black market m these matenals)

New) wall eventually have to

UOr In fuel assembMs

NOON

NO (but cnmnale nvgAt engage in
block market m these matenab)

prod/coon reactor or ennchment
Plant/

low enriched (mourn
(3 percent Un as
Ern:11mM Plant

IS THE MATERIAL
USEFUL TO THE
NON-STATE ADVERSARY?

replacer fuel

11(11001M Storage
at Reactor

Pu about 0 percent in

Reactor Spent

Full Stomp

hog* rarloacove spent

YES. docketed reprocessing

laolny mowed

fuel

Reprocessmc Plant'
Transport to fuel
fabncabon plant
Input area to

Pun Pu(NO)).
or

pure PuOr

NO e.copi Yea lor large. very
ell fmanCAO. tectuscaly comp.wit group with a secure base of
operaeons and a feu members
wring to nsk raciaSon inrury

YES: Nabon would probably
penyed mammal to metabc
plutorrum

YES. II Pu(NO4A snob) comer-

YES. Cbernmal separation of Pu

Yes. BUT thermal separators a
tone consuming operator

fuel lawman

von to Put/rte.:woo it

PuOr matenat Oreclly usable
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plant

Plutonum FuN

PuOr (3 percent to ?
percent) msed with over
90 percent UOr

FabncaSon Plant

from MIMI Only a num.
obstacle. Logisbcs of Overtop
100 to 300 kg 01 maternal for one

osplovve troublesome
Vanspc.1 to Reactor
Temporary Storage
al Reactor

About 1 pe.

Pu as

PuOr nubs bib Uorin
fuel assembk

YES. as above
Olsson would eventualy have to
replace fuel)

Loopsbcs of Stealing or diverting
10010 300 kg of maternal for one
exploswe cause problems

Yes BUT thermal separation a
time oxrsummg opbabon
Logsbes of stealmg =Weis
fuel assembkes present Kb.cant obstacle

IMIto 110WGe.061141`.. 111.1.1pArawo at row. ...v.'s

&Mu,'y 401 WWII 1.00 to 116rii Overler

Source:

IM once

to 0.1011 00.1.11M1 M 0A~,1 kr, 1,fin...

pa. 1

(.0.61...h lM. 4 .11.00 SIM
SOURCE DTA

Ibid, p. 157
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OTA:

Reactor Diversion Report Card, 1977

NUM V113

Reactor 04verslon Rep ort Card
Fabrlaillcm
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d Fresh Full

Stockpile
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SNM
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Sped Fuel
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Storage
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B

B
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(A)'

(A)

B

B

F

A

F

Praetor. Incluaby
Fuel Illonage al

LWR No Re.

doomeng

A

LWR, Reprocessing.
No Pu Recycle

A

F (d luelnol Wended at

C (Ones Ruh

LWR, Pu

Rrtcyde'

MOX)

C

F

B

Redo Plant)

(A)

C (l fuel blended at
Repro Plant)

B (Spat Fuel)
LWR, Denatured

Illi

A

A

B

0

A

Or

B

B

or

(A)

(A)

HWR (CANOU), No

Floprooksing

A

Utanum gas cooled
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A

B

B

F

A

F

HTGR

0
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C

F

C

(A)'
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0

0 (Fresh Fuel)
C (Spent Fuel)

C

F

F

F

omen

0

B

B

C (Spent Fuel)

0 (Notional diviner) 0 (National drone)
F (Non state dame()
F (Nonstale

(A)*

snider)
USSR

A

A

(A)'

*~Noll

Source:

F

(A)*

F

SOUICE OTA

Sr %pm VS-2 for s summary Modern cg awasirn ornie in re LAMI lusl cps

Ibid, p. 165
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OTA: Reactor Systems Resistance to Proliferation, 1977
in

Nut@ VII-4
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2
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5

9

9

ND

10

10'
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Source:

Mid, p. 167
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OTA: Diversion Controls, 1977
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WILL: Uturonturt ritoulferlote III VagloUll Tvrte or RIGACTOIS
Type of reactor

Irradiation
les el of
heavy metal

Aserage
enrichment
(ho U-235)

(MWd/kg)

Initial fuel inventory
(kg/MW(e))
Core

(natural U)
BWR
PWR
AGR

17

2

22.6

2.3

HWR (CANDU)
HTGR (USA)

6
54.5

SGHWR
FBR (UK)

15.5

Blanket
(depleted U)
250
255

1.6

434
365
620

0.711

143

490

-..93
1.8

-.70

Pu-239

production
(g/MW(e) yr)

326
520

100

=

9.5 (deple- 16.9 (depleted U)
ted U)

2.8 (PO°

150

2850 (core

Pu)°
409 (blanket
Pu)b

° Plutonium composition is 57 per cent Pu-239, 24 per cent Pu-240, 14 per cent Pu-241 and 5
per cent Pu-242.
b Total of 2 980 kg/yr containing 58 per cent Pu-239, 28 per cent Pu-240, 9 per cent Pa-241 and
5 per cent Pu-242.

Sooty,: Stockholm Intrrnatlonal !'race Research Institute. Nuclear energy and nuclear
steapuns proliferation. Loudon : Taylor and Francis Ltd.. WM p. 2.
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Westinghouse: Personnel Requirements for Various Proliferation
Routes, 1977

Route

Construction
Technicians Mgrs./Professionals

Fission product

< 10

dispersal

Laser
CANOU
HTGR
LVIR

LMFOR

Mgrs./Professionals

< 10

Chernir.al/Iliological

Orntrifuge isotope
separation
Research reactor
Mew spectrograph
Graphite pile
Heavy water reactor
Gaseous diffusion

Operations
Technicians

.2, 5

s. 50
... 5

2 10

2. 50
200.500

1020

- 100

', 10

100-200

10-20

100200
200500

1020
1020

2. 10
2. 30
2. 50

2. 10
a. 10

200.500

7

200010,000
200010.000
200010,000
200010,000

1020

1013.200

21 5

7

7

2. 100

2. 10
2. 10
z. 10
J. 10

7

100.200
100.200
100.200

1

''' 100
a, 100
2. 100

Retiree: Westisghettos Electra Corp.
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Westinghouse: Re liabilities of Weapons Produced by Various
Proliferation Routes, 1977
Route

Explosive

Reliability

Chemical/biological

Chemical

Very high

Fission product dispersal

Chemical

Very high

Centrifuge

90+% ;.nrichiet U

Very high

Research reactor

Pu: .

Mass spectrograph

90+% enriched U

Very high

Graphite pile

Pu: few percent Pu240

High

HWR

Pu: few percent Pu-240

High

Diffusion isotope separation

90+% enriched U

Very high

Laser

90+% enriched U

Very high

CANDU

Pu 58/32/713% 239/240/
241/242

Low

HTGR

90+% enriched U

Very high

LWR

Pu 2/63/19/12/4%
238/239/240/241/242

Low

LMFBR

Coprocessed plutonium

Low

percent Pu-240

20% Pu240
Ikon": Westisibeese =KW* Carp.
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ESTIMATED MATERIAL CONVERSION TIMES TO FINISHED
PLUTONIUM OR URANIUM METAL COMMENTS

Conversion time

leginning material form

Metals
Order of days
(7-10)

Pu, NEU or U-233 Metal

Compounds
Pu02, Pu(NO3)4, or other pure Pu compounds;
HEU or U-233 oxide or other pure compounds;
MO% or other non-irradiated pure mixtures containing
Pu, U[(U-233 + U-235)720%); Pu, HEU and/or
U-233 in scrap or other miscellaneous impure compounds

Order of weeks
(1-3)*

Spent fuel

Order of months

Pu, HEU or U-233 in irradiated fuel**

(1-3)

Enriched uranium
Order of one year

U containing <20% U-235 and U-233; Th

This range is not determined by any single factor but the pure Pu
and U compounds will tend to be at the lower end of the range and the
mixtures and scrap at the higher end.
**

Criteria for establishing the irradiation to which this classification
refers are under review.

Source:

IAEA Safeguards Glossary, IAEA/SG/INF/1,

317
19-163 0-86-- II

1980, p. 21.
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THE NUCLEAR FUEL CYCLE
INTRODUCTION

The nuclear fuel cycle consists of all the industrial operations
necessary to fuel nuclear power plants. It includes the mining and
milling of uranium ores, enrichment of uranium, fabrication and
use of nuclear fuel, reprocessing of used nuclear fuel, and disposal
or long-term management of radioactive wastes or unprocessed
spent fuel. Some nuclear materials present little risk of immediate
use to make nuclear weapons if stolen or diverted; others may be
more readily used to make nuclear explosives. Those materials of
greatest concern are highly enriched uranium, uranium-233, and

high quality plutonium. Natural uranium and slightly enriched
uranium present comparatively little risk because neither can be
used directly to make nuclear explosives. The nuclear facilities
most sensitive from a proliferation point of view include enrichment and reprocessing plants, stores of weapons quality materials,
and fuel fabrication plants using such materials, as well as sensitive materials in transit.
(315)
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NASAP: The Once Through Fuel Cycle
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To set the work of 1NFCE in context it may be helpful to give a brief
description of the nuclear fuel cycle.
Nuclear power stations generate elcctricity from the but produced when the
nuclei of the atoms of heavy material are split. The nuclear reactions that produce
the heat in this way take place in a reactor. The heat is then used in a boiler to
produce steam to drive conventional turbines.
The material used as the fuel in current nuclear power stations is usually
uranium. However, other possible fuel cycles, for example Odes based on thorium.
have been considered.
Uranium ore occurs naturally in the earth's crust and is mined by conventional
mining techniques. It is then processed into a form suitable for using as fuel in a
nuclear reactor. Natural uranium contains two main isotopes, 2"1.1 and 3341 U. Only
the nuclei of the '"U atoms are readily fissile, i.e. capable of being split, under
most conditions, but "'U accounts for only about 0.'7% of natural uranium.
Therefore, although some reactors use natural uranium as their fuel, most reactors
now use slightly enriched uranium, in which the proportion of "'U atoms has been
artificially increased or 'enriched' by "4 U taken from a further quantity of natural
uranium. Consequently, most of the uranium that is mined is clinched after
processing and before it is fabricated into fuel elements for loading into a reactor.
Inside the reactor the fuel is irradiated (i.e. nuclear fission riactions are
allowed to take place). The ust.1 atoms, when split, form lighter elements, known
as fission products, some of which are highly radioactive. Some of the "'U atoms
are also transformed in the reactor to form heavier elements, also radioactive. The
most important of these is plutonium since MINI, the isotope of plutonium
produced in the largest quantity, is, like "NU, fissile and therefore a potential fuel;
indeed some of the plutonium so formed is then subsequently Maimed and
releases energy while the fuel remains in the reactor. About one third of the
orionlY released while the uranium fuel is being irradiated comes from the fission of
.
phatordum.
- The heat produced by the fission reactions is removed by a cooling agent that
paws over the fuel and transfers the heat to the steam circuit which is linked to the
turbine. In some types of reactors liquids, such as ordinary (light) water or heavy
water, are used as the coolant; in others gases, such as carbon dioxide, are used.
The largest number of power reacton currently in operation use light water. and
are generically referred to as Light Water Reactors (LWRs). There are two main
types of LWR: the Pressurised Water Reactor (PWR) and the Boiling Water
Reactor (BWR). But there are abe-significuit numbers of Heavy Water Reactors
(HWIts), particularly in Canada, which has developed the CANDU HWR, and of
Gas-Cooled Reactors, particularly in France and the U.

Soiree: tatersadmial Nicker Put Cyele Mvalsatles. INK% hum volumes. Vine*:

IWO, p. U.
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When the spent fuel is discharged from the reactor, it contains unconsumee
uranium, fission products, plutonium and some other heavy elements. It generates
heat and is radioactive and is placed in storage ponds filled with water to cool.
When it has cooled sufficiently it is possible to dissolve the spent fuel and
chemically process crewmen') it in order to extract the unused uranium and
plutonium. These materials can then be fabricated into new fuel elements and
recycled to the reactor. II/1=n new fuel elements are fabricated in this way they
contain a mixture of uranium and plutonium, the plutonium providing the main
Beide material in the fuel.
Three different types of fuel cycle are commonly identified depending on
whether or not the spent fuel is reprocessed and, if ii is, to what type of reactor
the uranium and plutonium are recycled:.

In the once-through fuel cycle! the spent fUel is not reprocessed but
kept in storage ponds until it is sent for permanent disposal, for
example by conditioning it and burying it underground in a deep
pological repository.
In thermal' reactor recycle the spent fuel is reprocessed and the
uranium and plutonium are separated from the fission products which
are conditioned, for scrimp% by vitrification, and disposed of to a
deep geologicai repository. Both the uranium and the plutonium can
than be recycled in new fuel elements to reactors of basically the same
type as that in which the plutonium is initially produced. (Alternatively,
it is possible to recycle, only the uranium and to store the plutonium
and vice mew)
In furs breeder reactor recycle the spent fuel is Smiled), reprocessed
and the uranium and plutonium fabricated into new Biel elements.
They are, however, recycled to fast breeder mcton (Flits), in which
there is a central core of urnsun/plutonium fuel surrounded by a
blanket of depleted uranium, Le. uranium from. which most of the
lull atoms have been taken during the process of enrichment of other :
uranium. This depleted uranium therefore consists mostly of 3311U
atoms, some of which are converted to plutonium during irradiation.

f
I Strictly speak* Ms method of opossum is not a 'ads' Mose the awased part of the
.
spot hod is wet Northd.
2 A lherarr suttee is se mild beams the neutron tint mese Bobo have been slowed
W eenieima with a light theme Is the ewe et the reenee, se tint they on Is therm' egoilibrion

with Oak serreemihies (Le. they are et the rune tewnewiture rod therefore Maw a similar Wink

mom 0.025 eV is nom temperature). A 'fat' made, gen Itiolmonif asiltrega (above 0.1 Ken
whisk hove set hese slowed slows is this way. The Weed lee' does wet derefore mho to its

amity to brood phstooism.
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By suitable operation. suds reactor can produce slightly more plutonium
than they consume (hence the name 'breeder')' the precise mode of f

opted= &podium on the need for plutonium
loth therms' and fast .breeder reactor recycle ascregtats facilities for the
storage of separated plutonium until required for Nerds and arrangements for
the Murport of chromium between sites, im addition to reprocessing and fuel
fabrication chats and the facilities for the stoop or dimmed of wastes. Transport
of separated Potosi= is not meoseurry if the reweaving and noel fabrication
piers are loaned on the mar alte. A diegrammatic reperentadon of the main ;
&el cycles is given in Ng. I.
Reseerds and development programmes are being carried out into all areas
of they far cycles; for example into improvermetts to thermal reactors to make
more efficient use of warm, into the recycle of plutonium to thermal and fast
reactors, and Into the treatment and disposal of radioactive waste or spent fuel. :
The program of this smirk rift dimly influence the decisions takes by different
countries about their wader power programmer.
..
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NUCLEAR FUEL CYCLE REQUIR19491TS IN OECD TO 2000
(Based on the projections taken from the questionnaire replies)

Installed Capacity (b1.0)

1983

1984

1985

1990

1995

2000

ISS

182

204

277

318

3o8

Annual U Requirements

(103t)

32

34

36

43

49

53

Cumulative U Requirements

(103t) (1)

32

66

102

300

530

785

Annual Separative Work
Requirements

(103t SWU)

20

21

22

29

32

39

Annual Spent Fuel Arisings

(103t)

6

6

7

10

11

11

Cumulative Spent Fuel Arisings

(103t) 11)

6

12

19

62

114

169

Annual Amounts of Fissile Pu
in Spent Fuel

(t fissile P)

29

33

37

52

SI

83

Cumulative Amounts
in Spent Fuel

(t fissile Pu)

29

62

99

322

597

900

1.4

1.4

1.4

1.4

1.1

U.8

;

- Fissile Pu

ilinimum Annual Reprocessing Requirements

(103t) (2)

1.

Since 1983.

2.

Amounts of reprocessing resulted to operate the installed FORS and based on the 1982 Yellow Rook reprocessing
philoscpny.

Source: Summary of Nuclear Per and Fuel Cycle Data, CECD/NEA, 1985, p. 23.
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NUCLEAR REACTORS
INTRODUCTION

Nuclear reactors harness a self-sustained, controlled chain reaction of fissionable materials (atoms of uranium-233, uranium-235,

and plutonium-239) to produce nuclear energy. The amount of
energy produced depends upon the amount of nuclear fuel contained in a reactor and the rate of fissioning of atoms of uranium
or plutonium.

Power reactors are designed to produce large amounts of heat,

usually for transformation into electrical energy. Of the heat

energy produced, about 25 to 32 percent is converted into electricity. The rest is lost to the environment. The energy production of a
power reactor is expressed as heat in megawats thermal [MWtJ, or
as electricity in megawatts electric jMWe].
Research and experimental reactors are much less powerful than
power reactors. Their outputs range from a few watts to 100 MWt.
Research reactors are used to bombard materials with neutrons to
produce radioisotopes for medical, agricultural, industrial, or re-

search purposes; to study nuclear physics; and to train qualified
scientists and technicians in reactor design, operation, and application. Until recently most research reactors have been fueled with
highly enriched uranium. However, the use of highly enriched uranium [HEUJ fuel in these reactors has caused concern that the
HEU might be used to make nuclear weapons. This was one reason
given by Israel for its attack on Iraq's research reactor in 1981. Re-

cently the United States has taken the lead in promoting use of
low-enriched uranium (uranium enriched to less than 20 percent U235) in research reactors.
Possession of a research reactor enables a country to train engi-

neers and scientists in working with nuclear materials. Having
such a cadre helps a country build and operate nuclear power

plants; it also can be useful to a country seeking to produce nuclear
weapons materials.
(327)
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GLOSSARY

Boiling water reactor (BWR):

A reactor fueled with low enriched uranium
and cooled by water that is allowed to boil as it posses through the
core. The boiling water is used directly to produce
steam which generates
electricity.

Chain reaction:

The continuing process of nuclear fissioning in which the
neutrons released from a fission trigger at least one other nuclear
fission.

Cladding:

The term used to describe any material that encloses nuclear fuel.
In a water-cooled power reactor this is the fuel rod tube.

Containment: A thick concrete structure surrounding the
pressure vessel and
other reactor components. It is designed to prevent radioactive
material
from being released to the atmosphere in the unlikely event that it should
escape from the pressure vessel.
Control rods:
Long thin rods that are positioned among fuel rods to regulate
the nuclear chain reaction. Control rods are composed of material that
absorbs neutrons readily. They interrupt or slow down a chain reaction
by capturing neutrons that would otherwise trigger more fissions.
Coolant: Fluid that is circulst.d through the core of
a reactor to remove the
heat generated by the fission process.
In reactors that have more than
one coolant system, the fluid which flows through the core is called the
"primary coolant" and that which flows through the heat exchanger is called
the "secondary coolant."

Fast breeder reactor (FER): An unmoderated reactor fueled with plutonium
or
highly enriched uranium and usually cooled by liquid sodium which gives up
some of its heat in a heat exchanger to produce steam to generate electricity.
The breeder's principal characteristic is that it produces more plutonium
than it consumes during operation by transforming uranium-238 into
plutonium.
Fuel red: An assembly consisting of a capped zircalloy
or stainless steel tube
filled with fuel pellets.

Heavy water reactor (HWR): A reactor fueled with natural uranium and
moderated
with heavy water which gives up some of its heat in a heat
exchanger to produce steam to generate electricity.
High temperature gas cooled reactor (HTGCR):
A reactor fueled with either low
or highly enriched uranium moderated with graphite and cooled by a gas,
usually helium, which gives up some of its heat in a heat exchanger to
produce steam to generate electricity.
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Light water reactor (LWR): A general tern that refers to all nuclear reactors
which use ordinary water as a moderator and coolant. This includes
pressurized water reactors and boiling water reactors, which are the
predominant reactors in the United States.
Moderator: A component (usually water, heavy water, or graphite) of some
nuclear reactors that slows neutrons, thereby increasing their chances of
being absorbed by a fissile nucleus.

Nuclear steam supply system (NSSS): The basic reactor and support equipment,
plus any associated equipment necessary to produce the steam that drives
the turbines.
A heavy steel enclosure around the core of a reactor.
It is
Pressure vessel:
designed to withstand high pressures and temperatures to prevent radioactive
material from escaping from the core.,
A reactor fueled with low enricned uranium,
moderated and cooled by water kept under pressure to prevent boiling which
gives up some of its heat in a heat exchanger to produce steam to generate
electricity.

Pressurized water reactor (P1892,

It may be a steel pressure
Reactor vessel: The container of the nuclear core.
vessel, or a prestressed concrete vessel (PCRV).
Spent fuel storage pool: The pool of demineralized water in which spent fuel
elements are stored pending their shipment from the facility.

The used nuclear fuel discharged from a reactor is called
Spent nuclear fuel:
"spent fuel." To the eye, it is indistinguisable from new fuel. However,

it =team intensely radioactive fission products; also about one percent
plutonium -- depending upon hov long it was in the reactor; and residual
uranium-238 and U-235.
Steam generator: That part of a power reactor system wherein heat energy from
the core is transformed into steam which is then used to drive a turbine

generator.

Source:

Congressional Research Service, 1985.
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GENERAL FEATURES OF NUCLEAR REACTORS

1.58. In spite of numerous variations in the design and components of nuclear
reactor systems, there are, nevertheless, a number of general features which all such
systems possess in common, to a greater or lesser extent. In outline (Fig. 1.3), a reactor consists of an active core in which the fission chain is sustained and in which
most of the energy of fission is released as heat. The core contains the nuclear fuel,
consisting of a rustle nuclide and usually a fertile material in addition. If it is desired,
as is often the case, that most of the fissions result from the absorption of slow neutrons, there must also be present a moderator. The function of the moderator is to
slow down the highenergy neutrons liberated in the fission reaction, mainly as a result of elastic scattering reactions. The best moderators are materials consisting of
elements of low mass number with little tendency to capture neutrons; examples are
ordinary water, heavy water (deuterium oxide), beryllium, beryllium oxide, and carbon (as graphite). The relative amounts and nature of the fuel and moderator deternune the energies of most of the neutrons causing fission.
1,59. The core is surroundeu by a neutron reflector of a material determined largely
by the energy distribution of the neutrons in the reactor. The purpose of the reflector
is to decrease the loss of neutrons from the core by sattenng back many of those
which have escaped. Hence, the use of a reflector results in a decrease in the critical
mass of the fissile nuclide. If the core contains a moderator to slow down the new
trons. then the same material (or other moderator) can be used in the reflector. In
many commercial power reactors, water serves as the moderator and reflector (and
also as the coolant). On the other hand, when it iz reti.ired that most of the fissions
be caused by neutrons of high energy, as it is in some reactors (§1.63), the presence
of energy-moderating material must be avoided; the reflector then consists of a dense
dement of high mass number.
1.60. The heat generated in the reactor core, due to the fissions occurring there, is
removed by circulation of a suitable coolant. Among the coolants which have been
COOLANT

REFLECTOR

STEAM TO
TURBINE

CONTROL
RODS

CORE

HEAT EXCHANGER
ISTEAM GENERATOR)

-*WATER FROM
CONOENSER

Fig. 1.3. Schematic representation of a nuclear reactor system.

Source: Glesstone, Samuel and Sesoriske, Alexander.
Nuclear reactor engineering. Third edition. New York:
Van Nostrand Reinhold Company, 1981, pp. 19-22.
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used are liquid wow, liquid sodium (or sodiumpotassium alloy), certain organic compounds, and the gases air, carbon dioxide, and helium. If the energy released in the
reactor is to be converted into electrical power, the hut must generidly be transferred
from the coolant to a working fluid to produce steam or a hot gas. The resulting hot
vapor or gas can then be used in a conventional turbine-generator system. In some
reactors, water is boiled within the reactor core, so that the fission heat is utilized
directly to produce steam.
1.61. The higher the temperature of the steam or other working fluid, the pester
the efficiency for conversion into useful power. Hence, in a power reactor, it is desirable to operate at the highest practical temperature. Furthermore, in the interests
of economy, the specific power of the reactor, i.e., the rate of heat generation per unit
mass of fissile material, should be large. As far as nuclear considerations are concerned, there are no limits to the attainable temperature or power level of a nuclear
reactor. The practical operating conditions are thus determined by engineering and
material limitations, rather than by nuclear factors. Heat must be removed from the
core at a rate that permits the coolant to attain a high temperature without the development of such thermal stresses and intemal temperatures as to cause the reactor
to suffer damage.
1.62. The rate of heat generation is proportional to the nuclear fission rate and this

is determined, in a give reactor core, by the neutron density, i.e., the number of
neutrons per unit volume. Control, including startup, operation at any desired power
level, and shutdown, is thus achieved by varying the neutron density in the core. This
is generally done by mating rods of a material that absorbs neutrons readily, i.e.; a
neutron poison. Inxstion of a poison, e.g., boron or cadmium, results in a decrease

in the reactivity (or mut= multiplying property) of the core and, consequently,
in a decrease of the neutron density. Hence, the reactor power level Is reduced.
Withdrawal of the poison, on the oth.7r hand, is accompanied by an increase in the
multiplying properties and thus in the neutron density and power level. Sane experimental (especially fast) reactors have been controlled by displacement of part of
the core or reflector; this causes a decrease in the neutron density by allowing some of
the neutrons to escape.

REACTOR TYPES

1.63. Nuclear reactors can be classified in various ways, but the most fundamental

distinction is that based on the kinetic energy (or speed) of the neutrons causing
most of the fusions in the given reactor. Nearly all the neutrons liberated in fission
have high energies, and so if the amount of elements of low mass number in the reactor core and reflector is limited, the majority of fissions are produced by fast neutrons. A nuclear reactor in which this is the case is called a fast reactor. The fuel
material for such reactors must contain a significant proportionabout 15 percent or
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moreof a fissile nuclide. For the reason given below, the fuel also includes a fertile
material.

1.64. In a fast reactor, both the core (fuel) and the reflector, called a blanket, contain a fertile material which is converted into a fissile species by neutron capture
(§1.41 et seq.). Wasteful (or parasitic) capture of fast neutrons is relatively small, and
if the loss of neutrons by escape can be kept to a minimum, more than one neutron
will be available, per fission. for the conversion of fertile into fissile nuclei in the core
and blanket. Under these circumstances, it is possible for more fissile matenal to be

produced by neutron capture titan is consumed. A reactor of this type is called a
breeder because it is capable of "breeding" fissile material. Power-breeder reactors,
which may play an increasingly important role in the future, will be capable of producing power and at the same time generating more fissile matenal than they consume.
1.65. In a true breeder, the fissile nuclide produced is the same as the one consumed, e.g., a fast reactor with plutonium-239 as the fissile species and uranium238

as the fertile species. An analagous fast reactor is possible with uranium-233 and
thorium-232 as the fissile and fertile nuclides, respectively. Breeding of uranium-233
can also be achieved in reactors that do not depend on fastneutron fusions (§1.68).

1.66. A fast reactor consuming uranium-235 and producing a larger amount of
plutonium-239 (from uranium-238) is a type of breeder, but of less significance than
a true breeder. The reserves of uranium-235, the only fissile material existbig ui nature,
are small. Hence, there may ultimately come a time when essentially all the available
uranium235 is exhausted. The further utilization of the remaining uranium-238 and
of ti..nium-232 will then depend on the use of plutonium-239 or uranium-233 to
maintain the fission chain. It is for this reason that true breeders, which both produce and consume these fissile nuclides, are of special interest.

1.67. If the reactor core contains a considerable proportion of a moderator, the
high energy of the fission neutrons will be rapidly decreased to the thermal region by
scattering. Most of the fissions in such a reactor, called a thermal reactor, will then
be caused by thermal (or slow) neutrons. Thermal reactors have the advantage over
fast reactors in greater flexibility of design. There is a reasonable choice of both
moderators and coolants, as well 23 of fuel materials. Depending on the nature of
the fuel and moderator, a thermal reactor may be quite small or relatively large.

1.68. In most commercial thermal reactors the fuel is either natural uranium (0.7
percent uranium-235), with heavy water or graphite as the moderator, or uranium
containing 2 to 4 percent (average about 2.5 percent) of the fissile isotope, with
ordinary water as the moderator. The fuel thus contains a considerable proportion
of fertile uranium238 (or thorium-232 in a few cases). During reactor operation,
some of the fertile nuclide is converted into the fissile plutonium-239 (or uranium233). But, since there is a large probability that slow neutronslit.a thermal reactor
will be captured in nonfission reactions in fuel and structural materials, and because
some neutrons are lost by escape, less than one neutron is available per fusion, on the

average, for the conversion of fertile into fissile nuclei. Hence, the quantity of pluto-
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nium-239 produced in a thermal reactor is usually less than the amount of uranium235 consumed in maintaining the fission chain. Consequently, it is difficult to design
a thermal breeder based on uranium235 (or plutonium239) as the fuel.' This situation does not apply, however, when uranium-233 is the fissile :rx:erial, and so thermal
breeders involving this nuclide, with thorium232 as the fertile species, are possible.

'A thermal breeder of this type is themetscally possible by decreasing the lox of escaping neutrons in a large reactor and taking advantage of the fusion of uramum-23$ by the fast neutrons
which are always present.
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Source: U.S. Congress. Office of Technology Assessment.
Nuclear Power in an Age of Uncertainty. U.S. Government
Printing Office, 1984, p. 85.
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Table 11.

Fuel Cycle Infatuation- -Standard L91,

reuniter

pranceil

traction of core replaced/refuelling
Refuelling interval (year)
Eq. reload enrichment (5)
fisell fabrication loss (5)
eeeeeee discharge exposure (leV.d/t)
Peak pellet exposure (N0.d/t)
Natural uranium rAquirleente'b (tiCil(e))
Initial cgre
Annual re reload
30 -year cumulative
Craig
Net

Germany. F.R./2

0.33
1.07

0.33

3.1

3.15
1.5
33000

1

31100

47000

MOO

wee
USA/12

Nervay/1

0.33
1.07
3.0
1.5
10190
-

0.23
1

USA/12
0.22
1

2.721
1.5

2.91
1.5

27500

21440
<40000

324
140

367
131

303

430

134

132

341
146

4330

4363
4224

4347
4193

4314

4610

227
113

257

200

27$

111

111

109

11

114

3487

3429

3366
3274

3146

3514

0.15
0.64

0.77
0.57

042

206
153

257
169

6713
4575

4265
4477

-

SINI requirements (t/CV(e)

initialers
Annual El ulna
30-year cumulative
Cross
Net

1,,

3311

fissile material In spent fuel"

En$10sent (et % M.)
.....,

ru-fisa.

0.15
0.64

0.66

202

144

161

152

205
144

6043
4715

605$
4113

0.12

0.64

Anqqal Cm" discharge agiClifell
'''U
Pu-fise.

10xgsar cumulative
U
Pu-fise.
"Nermalixed to 70% capacity factor and 0.22 tail, aricheent.

b30-year net accumulative
burned last -cere fuel.

requirements are 30-year gross cumulative resuireeents less credlt for partially

Source: International Nuclear Fuel Cycle Evaluation (IKFCE), Report of Working
Group 8, Advanced Fuel Cycle and Reactor Concepts. Vienna: International
Atonic Energy Agency, 1980, p. 52.
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Pahl, IF.

Fuel cycle leformatioe- -Ms with increased loureup

Pee

illNa
Parameter

France/1

Fractioa of cote replaced/refuellina
Reimaliss interval (years)
le reload secichmtat (2)
ilsallo fabricattoe leas (2)
Average discharse imposers (NV.d/t)
Peak pallet exposure (NV.d/t)

Natural UTSOWM resulrammitaa'a (t/GV(e))
Initial ears
Annual Its

reload
30-year cumulative
Gross
Not

MU cequirmsente.'h (t/GV(e))
Initial core
Aesual Sq. reload
30 -year cumulative
Gross
Nat

0.25
1.07
3.0

Germany, 7.1.12
0.23

USA/12-A

Norvey/1

USA/12.4

0.20

0.17

1.07

1

3.82

4.3

1.5

1.5
50650

45000

3.136
1.5
37500
-

47000
<76000

1

0.13
1

3.79
1.3

43500
60000

44000
(10000

324
127

)67
118

314
123

410
113

382
116

3970

4051
3851

3023

3813

3825

237
110

222
109

270

235

III

3425

3451

227

3691

93

101

2991

3130

3286

723171:

0.83
0.77

0.80

0.70

0.71

0.81

0.42
0.61

0.66
0.77

147
143

135
121

109
112

83
120

110

4609
396$

3156
3343

7.2

12.1
12.0

Flosil material in 'peat fuela'a
intichment tut 0 11.2.)

U
IN -Tiros.

.

Anneal Eau dischacae (ka/CV(a))

'"u
Pu-Tiss.
30eloac cumulative (ks/GV(e))
''U

Pu-Tiss.

121

3446
3431

Natural wanly. savings due
to increased hurtle',

(30-year cumulative) (2)
.Crass
Net

9.4

0.6

11.6

lie

sllormatlisad to 702 capacity factor and 0.22 tails enrichmtnt.
a30-year not cumulative requirements are 30-year areas cumulative requirements loss credit for partially
burgled lest-core fuel.
cgattmats4 value for laccessad human other fleeces In this column iaclude axial mod radial blanket. and
low -leakage fuel manaemmont.

Ibid, p. 60.
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Table VII.

Peel Cycle Informetion - Naas

Parameter

Pall residence time (OH)
le reload enrichment (2)
fissile fabrication loss (2)

Natural U fuelled
Germany.
f.e./4

Canada /2

276
0.711
.
1

Average discharge exposure (M/kg)

7.3

Peek pellet exposure (N11.d/kg)

-

Natural anemias requirerente AA (t/GV(e))
Initial rare
Annual (re
reload
30.year cumulative
Cross
Net

242

0.711
1

7.4

Slightly enriched U fuelled
Canada/3
Germany.
Romania/1
USA/15
770
1.2

6S4

536

$13

1.2
1.5

0.98

1.2

1

1

1

20.9

20.0

-

14.1
-

19.75
25

fissile material In spent fuell'b
Inrichmeat (wt% N.E.)
U-fies.
Pa -fies

112
115.4

256
82.3

150
86.1

202
96

82

38/149
10/72.2

3716
-

3608
3552

2651
-

2679
256,

3000
2880

2551
2466

322/2244
286/2166

713

133.1

29.

26
31

47

0

22.4

0
29

0/93
0/82.9

0

545
-

930
120

706
-

$41
861

0/2496

0.1

1.61/1.7$
0/0.362

0.23
0.276

0.21

0.1

0.344

0.074
0.314

0.15

0.253

276
331

245
294

40.7

31.5

94

140

133

1f4

8216
9788

7350
$610

1247

545
3990

Annual eq4 discharge, (k5 /GV(e))
U -flee
Pa -ties.

30 -year cumulatfve (kg/GV(e))

V -fist
Pu.fies

1920/750
0/20.0
60/177.0
-

130.8
121.1

SW roevirements4A (t/GU(e))
Initial core
Annual ego reload
30-year cumulative
Grows
Net

Th/U fuelled
tomenia/7

P.R. /4

0.347
41.4

1242
:,,I:

150/27
0/5.4
4$40 /1010
4840/1080

.076

°Normalised to 702 capacity factor and 0.22 tails enrichment.

430year net cemulative requirements are 30 -year gross cumulative requirements less credit

for partially burned last -core fuel.
chats refer to Th02 bundles and UO2
cermet fuel bundles, respectively, of which 1140 and 700 bundles, respectively. are
replaced per full-power year.

Source: Ibid, p. 72
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Fuel Cycle lahtaaba -

Isble II.

IOU

von
MI re.Ideloce 110.
,
le reload oartcheeet (2)
/footle bbbbb oil%
(2)
Average dlocharge espeo.go (15.4/4)

I...

LIM

0304

)7

ty

6

4.5

0.1.4.
RIO
overeat optheleal

UV

Cum.+. 7.11.
RIO

/tame

o.0.

OW

120

11140

020

MO

RN

%.l.
Sy

10.1

it
10.9

it

10.9

1210

1377

33

1100
1.9

1

I

1.1

100

03

225
fs

312

I122d
8.5

8724
20

43

62

III

I%

110

100

100

100

NS

23e

1%

180

110

114

125

118

%

I%

114

245
104

100

05

n

3550

38.15

3533
3444

3245
1071

2950
2400

3114

30%

2900
2001

2800
2120

238
110

100
020

283

212

122

III

1/0
106

145
112

115

3318 1481

3808

1021
)640

1481
3313

3370
3280

3525

3462
3550

03

1.1

47/17
12/0.2
1.2/1.2
121/91

47
21.3
1.2

4?
03
1.2

128

100

3050/3113

3424

3111

4212/4001

4058

4103

natural *realm rolvIremesto.'1" (1/W(e))

le% al pr.
Aamel le taloa
30-%.r cemulotIve
Crowe
Net

105

3111

3445

218
103

405

3)05

4430

relvIrawa1.6' (t/0.60)
leltlel Cato

Maul

le- telt%

333
101

I%

%year cm.lotive

Ore%
Pet

3113

A%

?leans 041.11.1 In sprat feel&
%rich...at (2)
0.414.4.07

1.4

Pe floo./Pe

60

1.6
64

1.3
14

4.1
40

1.05

3.0
44

6
39

31

%

35

40

-

91

84

115

133

IS

SI

13

40
46

-

2520
1708

1444

4004

302

II

1.6

..

2.4/2.0
44.2/51.1

5.0
37.4

55
IS

Moral te dllothras (4/411(o))
0-flee.
Pe-floo.
30-0oer comalotIve (4 /60(e))
0-fleo.
0*-flos.

131

1S0

58

n

N

3030
2310

49110

21%

2300

1423

45

104
21

1808
017

3510
616

0.4

1812
1311

101 caps11,7 fact% and 0.21 tails eetIchmat.

V
10

Ivo rr,sleameote ere Oyer.. greoe cl000latIvo regvIreaeste leee credit ter portIy clod last-coca fool.

3., rf..c. at MX c.pactty were cr:tvlotal b the 014.

sill chorecto.larlco have .% optimised to produce

v owterlel

.hevld wt he ref la ieteralelse eare.threvs porter...once.

Source: ?bid, p. 80.
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04/02

150
33

132
1.5
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Capacity and number of reactors entering service from 11114 onwards
1144

INS

Ms No.

MWe No.

Dais
Typo

N004:1616 onenlrlos
PIM
19 135 10
7492 7
MIN

RNA
wean

2210

4

acct

Subtotal

28 817 29

1MS

Pod 1698

1987

ills

19111

MW No.

MWe No

We No.

MW No.

22 977 22
9504 9
540 1
1200 1
296 1

19061 17

11 140 10
1627 2

10 722 9
2958 3

7

13 765 13

4

970 2

9082 s
5037 5
872 1

6500

6

800

1040

3

2510 4

34 511 34

2764117

15 357 17

9

MO 5

2100 4

31528 32

18231 21

6170
1710

300

1

1310

2

19110

1

MN* Mk Ma No.

925

300
1320

1

1

2

16 311 15

14 481 13

7540 10

11 570 19

CHIA combine
1.14W01

POO

LINN
Total

7610 5
2000 2

1760
1500

700
1440

1

700

1

1

440

1

440

1

15621 15

7980

//

1

38161 40 42777 44

18540 11

23 000 23
11 500 9
52070 51

Now The above table is compiled from the lists of plant under construction together with available data from
CMEA countries. In addition to these, the two Egyptian units and one in Pakistan currently subject to
negotiation together compose 2100M We of Hutt capacity which is included in the post 1990 column. NAM types

are as follows: ruwa Includes all Candu-type reactors of Canadian and Indian design. German imam as
supplied to Argentina. and the Japanese Super fugen advanced thermal reactor. GCR includes the Genius
THTR300 woe protect and British AG1 plants. For CMEA out:Ines. Lwoit (light water cooled, graphite
moderated reactor) refers to the channel type reactor so Car installed only in the Soviet Union.

Source: Nuclear Engineering International
August, 1984, p. 8.
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CAPACITY PROJECTIONS, BY COUNTRY, Vol END 1985 AND END 1990*

1990

1985

Comtry
Units

MWe

Units

MWe

1,627
5,485
1,871
3,538
14,228
300**
816

Argentina
Belgium

2

935

3

8

5,485

8

Brazil

1

626

2

Bulgaria
Canada
China
Cuba
Czechoslovakia
Vinland
Franc*
Germany DR
Germany YR
Hungary
India
Italy
Japan
Korea Rap. of
Mexico
The Netherlands
Pakistan
Phillipines
Poland
Romania
South Africa
Spain
Sweden
Switzerland
Taiwan
UK
USA
USSR
Yugoslavia

5

Total

*

6

21

2,585
10,835
--2,442
2,206
40,313
1,694
16,465

3

1,224

6

1,250

4

1,267

34

38

7

24,730
5,413

--

--

2

2
2

19

--6

4

48
5

23
1

2
10
4

61
5

1,694

27
4

23,018
1,632

9

1,910

6

3,231
29,045
7,263
1,308

9

1

501
125

1

621

1

501
125
621

--

--

1

--

-1,842
5,577
9,455
2,882
4,924
10,104

2
2
8

1

2

8
12
5
6

38
104

4,116
2,206
56,103

12
5

6

42

52
1

90,018
29,206
632

124
82

405

273,357

509

1

440
1,320
1,842
5,577
9,455
2,882
4,924
12,556
111,382
58,672
632

370,320

Only those reactors currently known to be connected to the grid or under
construction are considered.

** China hopes to bring Guangdong (two 900 MWe PWRs) on lint around 1990.

Source:

IAEA Power Reactor Information System.
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RESEARCH REACTORS IN NON-NUCLEAR
WEAPONS STATES
State

abgoviate4

Location

MOM*

Argantina

Australia

',Iglus

Coastitoyentes
Constituyentes
2seisa
Rosario

Mciloche

Tank
NTa
NTS
SUR-180
STR

111fAX

Lucas I/eights,
N.S.W.

NOATA

Tank

Lucas *eights.
U.S.N.
Lucas Neights.
U.S.N.

Argonaut

0.01

Critical assembly

0.00

Scat

Argonaut

Ulan/us

Pool
Pool

0.01
0.25
12.00

Nol
Nol
Gent
Nol
Nol

Tank
Tank
Pool
Tank
Tank

4.00
104.00
0.1S
0.00
0.00

Sao Paulo
Solo Noriaonts
$io de Jantiro

Pool

S.00
0.10

1NT-2000

lofts

Pool

NOS
IOU

Chalk laver. Ont.
Chalk Rivet. Ont.
riniVh. Manitoba
Namilton. Ont.

IMO
NRU
OrganIC -cooled
Pool

30.00
125.00
00.00
2.S

Unlv. of Toronto

Pool

0.02

Ottawa, Ont.
Pool
Chalk Rivet. Ont. Pool
Chalk River. Ont. Pool
Ostia River. Ont. Tank

0.02
0.00
0.00
0.00

SA,
Trig* 11
ASTRA

Soibersdorf

$01 -CON

02-CtN
Thetis
0002
CON-Venus
Ocastl

12A0-1
1101
111204 -1

Sulgaria
Canada

MR -1
1k-14a/its/

Slowpoke -

Toronto

AWL. Chem.
Comp.
PTR
210-2
tr[1,

Slowpoke
Halifax
Pools
Polytechnique

Dalhousie Univ.

S.110

0.08
5.00

11.00

0.01

2.00

Pool

0.02

Pool

0.02

Simonton
Slowpoko Saskatchowsn

Univ. of Alberta

Pool

0.02

Saskatoon

Pool

La Solna

Santiago
Santiago

Nerald

L° Aguirre
China.
Mapoblic of

?cif/ I
Argonaut

0.87
0.00

Montreal

Slopoko -

Chile

Capacity

With)

RA-1
RA-2
RA-3
RA-4
RA-6

CP

Austria

t/10/1

THOR
TIM
IPOL
IMAM
NON

Main -chu

10001.

Lung-Tan

Man-oho
Nuaitsupu
Lung-Tan
Nsin-chu

348

ATM
tool
002
Pool

Argonaut
Mobile educational
Amictor
Tank

0.02
S.00
10.00
1.00
40.00
0.01
0.01

0.00
0.1

347

Capacity

Stte

Abbceviated
name

location

?PP*

Nkl(thl

Colombia

IAN-R1

begot*

Fool

0.02

Vochov
Vochov

0.04
0.00
4.S
0.00

w1 -S
TR-0

Res

Ms

Critical assembly
laponentlal assembly
Tank
Critical assembly

IRT-04,98

*icoPY0"

Pool

4.00

Critical
assembly

1NomPYcn

Pool

0.10

Roskilde
Roskilde

NCOINIMMOUS

DA-3

Tank

0.00
10.00

Finland

Trig. 11

Otaniemi

Tank

0.2S

Getman
Democcatic
Republic

NIZA-A1011

Moesendoce
Aossandoct
Rossandoci

Tank
Argonaut
Tank

Czechoslovakia

Democratic
People's
**public of

51-00
5R-011

Rotor%

Denmark

01 -1

RIM

MU

Training
Ocesden
Reactor ARM
Training and
OA reactor Ileum

Gummy.
federal
Republic
of

PMN
Giff-FMG1
GASA-PMG2

Gaccbing
Gemitkacht
Geesthacht
Kaclscuhe

RPA-PRJ1
RPA-PMJ2
Trigs
Trig& 11

J1111ch

1NIMA

Trig.
Trigs
OPR-SITAR
OUR 104
SUR 100
SUR 100
SUM 100
SUR 100
SUR 100
SUR 100
SUR 100
SUR 100
SUR 100
RPA-1TR
PR1-2
SUR 100
RFA-IRA

Cease*

J811ch
Mains
Neldelbeig
Braunschweig
Nanovec
Neuheibetg
Ilarlstubs

Catching
Ostmstadt
Stuttgart
Numbers
Riel

10.00
0.00

0.00

Tank

0.00

Tank

0.00

Pool
Pool
Pool
Tank
Pool

4.00
S.40
15.00
41.00
10.04
43.00

Tank
Triga 1
Trig. 11
Tank
Trigs 11
Trig& 11
Critical assembly
Solid-homogeneous
Solid-ho sogeneous

0.16
0.2S
1.00
0.2S
1.00
4.04
0.10
0.10

Sol id- homogeneous

Solid-homogeneous

0.10

Sol id- homogeneous

0.111

0.11
0.10
0.10
0.10
0.10
0.00

Mich

Solid -hcrossmous
Solid-homogeneous
Solid-homogenlous
Solid-hosopeneous
Solid-haboganeous
Critical assembly
Trigs
Solid-homogeneous
Ciltical assembly

98R-2
sun 100

Merlin (Nest)

Aqueous Nomogeneous

latlin West)

Solid-hcatageneous

S.00
0.10

GI A-1

Athens
Athens

Pool

N.T.U.

cal.

Xaclstuhe
Bremen
Portion'
Aachen
J411011

fcanktuct
Nano'.('

Graphite

349

1.0
0.1

0.00

5.00
0.00

348

State

Nurrgary

Abbrcviste4
name

Tvp

Location

NM-5(M)

Budapest
Budapest
sodsplat
Training reactor Budapest

a

PAIN
Gams

Mirlth1

Tank
Critical assembly
Critical assembly
Tank

0.00
0.00
0.01

Bandung
Yogyakarta

Trig& II
Trig& II

0.25

2R-4
1R-4

Indonesia

Capacity

5.00

1.00

Iran

TS PRA

Teheran

Pool

S.00

trawl

IRT -2000

Baghdad Tuwaitha

Train

Baghdad Tuwiiitha

Pool
Pool

2.00
D.S

Scrim

Pool

5.00

Cassaccia
Palermo
Milan

Trigs I

1.00

Israel

Italy

IRA-1

Triga 1-AC1
AGN-201
CESNEf-L54
ESSOR
ATS-1-S.
RANA

tape.
Pisa

TAPIAO

Tula-2
A -1
R0-2
AS-2

Japan

DCA
'CA
STA
JMTR
MYR -CA
JOYO
JOR-2
JAR-1
JRR-4
Kink' University
%UR
NSRA
Musashi College
of Technology
MAIG-CA
Aikkyo
University
SHE
TCA
70DAI

TTA
KUCA
KUCA
KUCA

Aqueous Homogeneous
Tank
Pool
Pool
Pool
Fast
Trigs II

Casaccia
Casaccia
Casaccia

RI IMO

Solid - homogeneous

Pavia

Montecuccolino
Montecuccolino
Montecuccolino

Graphite
Argonaut
Tank(020)

floral-Kochi
Tokai -Nura
Ka
-she

Critical assembly
Critical assembly

Oa/al-Mach'

Critical assembly

Arai -Ma chl
Tokai -Mara
Tokai-Marrt
licwake

Pool
Tank
E411

Tank
Tank
Pool
UTA -0

0.00
0.01

0.00
S.00
0.01
0.00
0.00
0.25
0.00
0.01
0.01

0.00
0.00
0.10
50.00
0.00
S0.00
10.04
10.00
3.50
0.00
5.00
0.30

itumatoci-cho

Pool

Taal-Mors

Triga (pule,)

Kawasaki

Trigs II
Critical assembly

0.10

Trigs II
Critical assembly
Critical assembly
Past Neutron Source
Reactor

0.10
0.00
0.00

0

ku

wag
Total -Nur&

Taal -Mut.
Total -Mara

0,00

Pool

Kumatoci-cho
Kumatori-cho
Aumatoci-cho

0.00
0.10

Critical assembly
Critical assembly
Critical assembly

0.00
0.00
0.00
0.10
2.00
0.00

1 sh1

Korea.
Republic
of

ARA - TAIGA II
IAA - TAIGA III
Kyung-Nee Univ.

Seoul
Seoul
Seoul

Trig. II
Triga III
Tank

Libyan Arab
Jamahiriya

INT -TAJURA

Tajura

IRT

Mexico

Centro Nuclear
de Mexico
Ocovoacac
Training reactor
facility
Mexico City

10.00

Trigs III

1.00

SUR 100

0.00

a. India has a large research
reactor, CIR0S. It is a 40 MN, natural
uranium fueled reactor. It is
not covered by IAEA safeguards.
b. Israel has another research reactor, DIMONA,
which is a 24 MN
natural uranium fueled reactor. It is not under
IAEA safeguards.
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Abbreviated
name

Capacity
MWIthl

Location

Type

Delft

Argonaut
Pool

0.01
2.00

Wageningen
Patten

Graphite

0.10
45.00

JEAP-I1
MAWR

dialler
Malden

Tank

NUR

2.00
25.00

MAR

Mwalpincli

Pool

5.00

Pa k1

RP -0

Lisa

Tank

0.00

Peru

Philippines

PRA -1

Diliman. Quezon
City

Pool

1.00

Tank

Mall

Swierk
Swierk
iwierk
Swilta

Maria

Swilltit

Tank

1.00
0.00
0.00
0.00
30.00

hutugal

API

SaCayse

Tank

1.00

Armania

WA -S
Trig. II
RP -01

Marquee',
Pitesti-Colibasi
Marquee',

Tank
Tank
Tank

10.00
14.00
0.00

South Africa

SAFARI -1

PelIndatus

Tank

20.00

Spain

JAN-1 and
JAN-2
CORAL-1

Madrid
Madrid

Pool

3.00

0.00
0.01
0.01

State

Metnttlanda

Norway

Poland

LP,
WOR-THS
OARS
Mrs

BMA
Naryla
Anna

Tank

Critical assembly
Critical assembly
Critical assembly

ARAI
ARGOS

'Bilbao

Barcelona

Fast cricical
assembly
Argonaut
Argonaut

R2

R2-0
P.O

Studovik
Studsvik
Studevik

Tank
Pool
Pool

Proems*

Wilrsnlingsn

rase thermal
critical.assembly

Saphir
Crocus

Pool
Pool

*mum

WOrenlingen
Lausanne
Genova

AGN2111.

Basel

Pool

0.00
5.00
0.00
0.00
0.00

TAR-1

Bangkok

Pool

2.00

TA-2

Istanbul
Istanbul

Pool

Trigs It

1.00
0.25

Uruguay

AU-1

Montevideo

Lockheed

0.10

Venezuela

AVI

Altos de Pipe

Pool

3.00

Triga II

Ljubljana

Owls Kidric R.

Yin&

Triga II
Tank

RA

Vinia

Critical assembly

0.25
4.50
0.00

Triga -Zaire

Kinshasa

Triga II

1.00

Sweden

Awitseriand

Thailand

Turkey

Yugoslavia

lair*

TA -1

Solid-homogeneous

1981.
Source: IAEA Annual Report for
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50.00
0.00
0.00
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nuclear news
World List of Nuclear Power Plants
Operable, Under Construction, or on Order (30 Me and Owr) as of December 31,11114
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Twice each year Nuclear News sends a questionnaire to each utility or agency on this list. asking for
corrections or additions to the Information listed. In cases where a response is not received, we do
follow up by phone, though such follow-up is not always possible for plants outside the United Stales.
The criterion for Wing a unit is that either an order or a letter of intent has been *pod for the

isecior. In cases whore the definition of letter of intent" may be ambiguous, or whore a pedal

situation may exist. the Judgment of the WAN Is followed as to ttihether a plant should be kicluded in
the list.
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World List of Nuclear
Power Plants. cont'd

Cn Caswental
Opirit10
Ma ern, 14481
Assam

Nn

1Fatr

LW.

Tme

'200

411i31 inripme AAA

Ana NW-

Winner

UFO*

Ardtint
Earlier

Coonctie

(14 Or _poste1

4+,4,00

Meru

kir C4A ??1

100

Lena Anion

SAN
SAN

CniA

100

COLA

100

IOU
GUI

100
100
100
100
100
100
MO

Franca

Conntoltttearn Fweenie a
1111.V.08 Rapist S A. illrsit

Ciro intnit,,wit

lanirkili

F now IFOF)

Kinn* G2 tG4
tivcovir G3 lGian

Crinon 2 timid tom
Chtin 3 OriLriaan I
Mord crArrs trftstere
Sint tioreates Fia 1L011+747

Sant wer44
t1n Ewa 230141*in

1,9141

Pieria (Gua)

Fissinom 1 OW Ann)
inswitent 2011t4 Run)
101 2 (AO
LAM 3 (AO
6 orf 4 (AO

40
40
210
400

SCA
SCR

SAC1F

SAGA

GCL

moat

GCL

vinous

70

GetnY1

CEA

430
515
540
213

111f 013

110
$40
120
920

100
103

GCR

GCL
SCR

/WM
/WM

MR

AYR

MR

MOO.
lkittiai,3

110
910
910
910
110
110

Fr*

121100,0

(or

Attiorn

E4F

Anion

CGS

AJsittom

100

E4F
(OF

SGE

100
100

411 1140
1071 1210
510 411
211 1041
1214 115

91

4111145

Fri

Mean

/Win (SneArnont)

Fri

.1111741

Coo 10,04041
Craw 2 IMES*

Gnu 3(44001
Gnu 4 (ArNo441

SinlAbon 1 pun)

SantAto 2 (Inn)

Maim% 1 OA***
ilwrow142 (WOO

Frig
Frig
Frig

Edf

C,44

005

C4-C

haws

EoF

C4C

Antos

Fe

Akiliint

Eel

ANOwn

Winn

(JF
Fai

Anion
Aston

Eli

Antrim

FaF
F4F

33000

Attn.

Sittam

100
100
100

100

212 244

100

112

35
00
100

54$ 247

E*

G711
GT11

147 1147

F*

AisMim

Antrim

(if

C*4111

Mann

EOF

C141/1ChM 4A

100

513 515

Eli

C11114141

91

114 1015

(0

0414144/

15

145 114

C4-C

100

ER

C.44

100
100

1043

215

C4Z

1044
1144
1015

111
145

Mann

M."
Alstnen

FIF

0711

441

Cainors 2144014111
144tnle 2 (Cror 1

1775
1275

4471

Fri
Fri
Fri
Fa

Frig
Frig
Frig
Frig
Frig
Frig

in
Fri
Fri
Fri
Fri

144

Mono

Fri
Fri
Fri
Fri
Fri
Fri
Fri

1275
1215
1245
1290
1275

atom
Sitrit:

110 1111
141 113
111 143
241 1211
141 243
112 1113
313 1013

Gni
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101makatslusa 1

MR

LGR

240/04642(744,40044.U0nwe)

Spew 2

LGR
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PWR
PWR

ICOO

ICOO
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1004
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!COO
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LGR
LGR
LGR
LGR
LGR

WOO

1C00

1503
1500
1000
ICOO

1000
1000
WOO

1000
ICOO

100
100
100
100

PWR
PWS
PWR
PWR
PWR
PWR
PWR
PWR
LGR
LGR

PWR
PWR
PWR
PWR
PWR
PWR
PWR

444
1247
1211
4/70

100
100

100
100
100
100
100

100
100

100
100
100

100
100

102
12/73

/74 12/74
410 12/12
410 11/14
4/73
741

12/72 1040
/75 1217$
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/73 12/74
/75 115

100

140

100

1041
12/76 1217$

100
100

7177

471

100

1241
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112
/50 1212

46
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100
100

SO MN
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1245
117

LGR

LGR

1261
1210
1241
1242
1243

100

100
100
100
100
!CC

Ill

/55

147
/71 02/71
112
1213
/741 1244
410

100

710

117

/15

45
344
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100
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NUCLEAR POWER AS A PERCENTAGE OF TOTAL ELECTRICITY GENERATION
IN SELECTED COUNTRIES

France

58.7

Hungary

22.2

Belgium

50.8

Spain

19.3

Finland

41.1

UK

17.3

Sweden

40.6

USA

13.5

Switzerland

36.5

Canada

11.6

Bulgaria

28.6

USSR

9.0

F. R. Germany

23.2

Czechoslovakia

8.5

Japan

22.9

Netherlands

5.8

Source:

IAEA.

Press Release PR. 85/5.
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THE PATTERN OF REACTOR EXPORTS*

To developing
countries

To industrialized
and CNEA countries

Country

Units

Units

GWe

GWe

40

27.8

18

12.7

FR Germany

4

3.3

3

2.3

Canada

2

1.3

5

1.8

France

b

5.0

2

1.6

Sweden

2

1.3

i

0.3

30

13.7

2

0.6

United States

Britain

Soviet Union

*tor reactors in operation or under construction at end 1963.
Source:

IAEA Power Reactor Information System.
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370

URANIUM SUPPLY AND DEMAND
INTRODUCTION

The balance between uranium supply and demand by affecting
the price of uranium can have an indirect but important effect on
proliferation. If the demand for uranium exceeds the supply, the
resulting upward pressure on uranium prices will increase shortterm pressures to produce and use plutonium as a supplementary
nuclear fuel for conventional nuclear power plants. Conversely, if
the supply of uranium exceeds demand, prices will tend to fall, decreasing incentives to use plutonium. Since the late 1970's there
has been a surplus of uranium and substantial excess enrichment
capacity, and uranium is seen as a more economical nuclear fuel
than plutonium. This situation is likely to continue for many years.
Nevertheless, some countries which are dependent on uranium imports have argued that future political trade barriers or supply
shortages cvuld cause them to develop and use plutonium.
(371)

371

372
REASONABLY ASSURED RESOURCES
(1,000 Tonnes U)
Data Available let January, 1983
(NP4/IAPA 1983)

COST RANCE
COUNTRIES

$80/kg U

880-130/kg U

TOTAL

(react...es)

A1gscia2,5
Argentina 2
Australia
Austria5

26
'18.$
474
0
163.3

Scull'
Cmascoon, Republic of
Canada
Central African Ispublic1.4
Chile ft

Denmark
Egypt
?inland'
France
Gabon
Germany, Federal Republic of
Create
India
Italy
Japan

Koren, Rep Vic of
Nexicol
Namibia5
Niger2.1
Peru'
Portugal
Somalia 1.4
South Africa
Spain
Sweden'
Turkey'
Unite( Itates of America
Zaire***

TOTAL
rounded
TOTAL (adjuated)2

0
176
15

-0.3
--0
9

---

0
0
0
0
56.2
18.7
0.9
0.4
31.7
2.9

---

7.7

---

0
2.9

10

119
170.4

0.5

2

2.5
131.3

0
3.4
67.5
23.3
5.1
0.4
42.6
2.9

0
10.9

7.7

10
2.9
135
170.4
0.5
8.2
6.6
313
20.2
39
4.6
407.2
1.5

-16

--1.5
6.6

0
15.7

15
2.3
27

2.3
27
0
3.4
11.3
4.7
4.2

6.7
191

26
23.3
538
0.3
163.3
0
1$5

4.5
64

122
..5

37
2.1

275.9

1.5

1,638
1,425

617
575

2,255
2,000

Reported tonnages refer to quantities of uranium tacoverabls from mineable ors,
except where noted.
*

Maligned to cost catesory by Secretariat.

1

Uranium contained irrsitu.

2

Uranium contained In mineable ors.

3

08CD(NEA)/IALA: "Uranium Resources, Production and Demand', Paris, 1977.

4

01=(N1.4)/IARAI 'Uranium Resources, production and Demand", Paris, 1979.

S

01CD(NEA) /IALAs *Uranium Rirsurces, Production and Demand", Paris, 1982.

6

includes 35,000 tonnes U in the Ranted deposit from which no uranium
production is allowed due to a vet, by local authorities for environmental

rumens.
7

Adjusted by the Working Party to account for mining and milling
not incorperatiod in certain estimates.

louse

Sources Uranium resources, production and demand.
A joint report by the OECD
Nuclear Energy Agency and the International Atomic Energy Agency. December,
19$3. Paris: ORCD, P. 19.

372

373
ESTIMATED ADDITIONAL RESOURCES - CATEGORY I
(1,000 Tonnes U)
Data available 1st January, 1983
(NEA/IAEA 1983)

COST RANCE

$80/kg U

$80-130/kg U

TOTAL

COUNTRIES

Algeria
Argentina2
Australia
Auetria5

grata'
Cameroon, Republic
Canada
Central African Republic
Chile"'
Denmark
2 4
ISIPt ',

--7

235
0.7
92.4

0
181

--0

0
0

Finland.
Trance
Gabon
Germany, Federal Republic of
Greece
India
1%,,V
Mexico'
Neaibia5
Niger2.3

--26.6
1.3
1.3
6

4.8
.....

3.5

Peru--Portugal
Somalia'.4
South Africa
Spain
Sweden'
Turkey
United States of America
Zaire2.3

TOTAL (rounded)
TOTAL

(adjusted)

30
283.6
1

----128
1.0

--1.2
48

--2.3
16
5

--6.25
8.3

6.9
0
14.6
1

2.6
23

-----

--

0
99
S

3.4
48

0.3
--30.4

43

1.7

--

--7

363
1.7

92.4
1.2

225
--2.3
16
5
-- ..

32.9
9.6
6.2
6

19.3
1

6.1
53
283.6

-1

3.4
147
S

43.3

---

-

52.2
---

82.6
1.7

1,011

411

1,421

885

305

1,1,0

Reported tonnages refer to quantities of uranium -voverable from mineable ore,
mxcept where noted.

*

Assigned to cost category by Secretariat.

1

Uranium contained in -situ.

2

Uranium contained in mineable ore.

3

OICD(NEA) /IAEA: 'Uranium Resources, Production and Demand', Paris, 1977.

4

OECO(NEA)/LAEA: "Uranium Resources, Production and Dement% Paris, 1979.

5

OECO(NIA)/IAEAt 'Uranium Resources, Production and Demand', Paris, 1982.

6

Includes 40,000 tonnes U in the Rammed deposit from which no uranium
production is allowed due to a veto by local authorities for environmental
reasons.

7

Adjusted by the'Yorking Party to account for minim end milling losses
not incorporated in certain estimates.

Source'

Ibid., p. 20.

373

374
ESTIMATED ADDITIONAL RESOURCES - CATEGORY II
(1,000 Tonnes U)
Data available 1st January, 1983

NEWIREA 1983
COST RANGE

<$80/kg U

$80-130/kg U

COUNTRIES
Argentina
Canada
France
Gabon
Germany, Federal Republic of
Greece
Portugal
United Kingdom
United States of America'

3.8
179
0

--2.5
--1.5
0

470.6

9.4

102
12.2
1.2
2.5
6
--2
338.5

TOTAL

13.2
281
12.2
1.2
5

6
1.5
2

809.1

These quantities are expressed in terms of tonnes of uranium
contained "in situ" except were noted.
1.

Uranium contained in mineable ore.

Note. Category II resources are those producable at costs of $130.kg U
or less.
Source.

Ibid., p. 23.

374

375
GEOGRAPHICAL DISTRIBUTION OF URANIUM RESOURCES

ICA/IAEA 1983

MEM

=COO

200 OE

100 OM

0

Tonnes U

to

ESTIMATED ADOITIONAL RESOURCES

Quarry

(<S 110 /k1 U)

"

SSOS 130/MU

103

ff <SSO/koU
I

PVC

MON

103 GM

A
1.

2.
0.

A

A

4/

.111111'

Uranium contained .in siWa
Urrksm contained In minium ere.
OECO(NF.A)/ IAEA Unnium Amourceo. Production am Dwane' Pads. 1012.

Source.

Ibid.

p. 22.

375
49-463 0-85-13

AV

A7

/

376
HIGH COST

- $130-$260/kg U - RESOURCES
(1,000 tonnes U)

Data available 1st January, 1983
(NEA/IAEA 1983)

COUNTRIES

RAR

EAR-I

Argentina
Cameroon, Republic of
Canada
Denmark
France
Italy
Namibia2
South Africa
United Kingdom
United States

2.6
--69
----4.9

---

9
92

15
357

--241.3

4

58
---

7.2
--187(1)
---

--4.8

--76.3

SR

EAR-II

- --

4

(See Table 4(a)
50
6.8
---

--5.4

477(1)

- --

14.8
595(1)

Unless otherwise noted RAR and EAR-I are reported in quantities of uranium
recoverable from mineable ore, EAR-II and SR are in quantities of uranium
contained "in situ".
1.

Uranium contained in mineable ore.

2.

OECD(NEA/IAEA:

Source:

"Uranium Resources, Production and Demand", Paris, 1982.

Ibid., p. 27.

URANIUM PRODUCTION
(Tonnes U)
(NEA/IAEA 1983)

COUNTRY

PRE-1977

Argentina
Australia
Belgium2
Brazil
Canada

8,159
0
0
112,0803

356
0
0
5,790

30
23,133
8,464

2,09/
907

Finland
France
Gabon
Germany, Federal Republic of
Japan

Namibia
Niger
Portugal
South Africa
Spain

339

1516
38

594

6,108
1,932
75,332
476

1978

1977

1979

109
516

98

1980

134
705
0
0

1981

1982

19831

187

123

155

2,860
40

6,820

1,561
20
0
7,150

7,720

4,453
40
290
8,080

0
2,362
1,100

0
2,634
1,033

0
2,553
1,022

0
2,859
970

15

0
2,183
1,022
35

25

34

30

34

3

2

2

5

3

2,340
1,609

3,840
3,615

4,042
4,132

3,360

2,697
2,060
98
3,961

177

0

95

0
0
6,800

4

3,971
4,3636

114

82

102

113

191

4,797
190

6,146
190

6,131
178

5,816
150

0

200
209,800
25 6003

0
11,500
0

0
14,200
0

14,408
0

0
16,804
0

0
14,793
0

0
10,331
0

TOTAL

472,436

28,347

33,874

38,112

44,120

43,895

41,324

1.

3.

Estimated.
Uranium from improted phosphates.
Pre-1938 data not available.

4.

5.
6.
7.

Source:

0

3,200
1,042
40

5

3,776
4,2526

Sweden
United States of America
Zaire

2.

200
3,700
40
300
7,500

7

3,8005
3,400
100
5,800
150

0
7,9007
0

41,400

Plus 120 tonnes uranium of foreign origin.
Secretariat Estimate.
CEA - Rapport Annuel (1981, 1982).
Production in the US in 1983 is expected to fall
between 7,500 and 8,300 tonnes.

Ibid., p. 30.

377

SHORT TUN URANIUM PRODUCTION CAPAIILITY PRCJECTIONS
(Tonne U)

NEA/IAEA 1983
Country

Argentina
Australia'

1964

1985

1986

1967

1968

1505

1990

1991

1992

1993

1994

340

360

360

120

120

120

120

120

120

120

120

3,800

3,600

3,600

3.000

2,500

3,300

3.300

4,500

4.500

5,000

5,000

1995

120

5.004

40

40

40

40

40

40

40

40

40

40

40

40

ilratil

420

420

420

420

420

420

420

420

420

420

420

420

Canada

10,500

11,500

12,000

12,200

12.200

12,100

12,100

12,000

11,700

11,500

11,000

9,900

France

3,900

3,900

3,900

3,900

3.900

3,900

3,900

3,900

3.900

3,900

3,900

3,900

Cabin'

1,500

1,500

1,300

1,560

1,500

1,560

1,560

1,500

1,500

1,500

1,500

1,500

40

40

40

40

40

40

40

40

40

40

200

200

200

200

200

200

200

200

200

200

200

200

0

0

0

0

0

0

0

0

0

0

0

238

9

9

8elgium2

Cer;111;sulf:drial

India4
Italy

CO
--1

CO
Japan

9

9

9

9

9

-

-

-

0

0

0

0

240

240

240

240

240

240

240

240

Hooibi4

3.900

3.900

3,900

3,900

3.900

3,900

3,900

3,900

3,900

3,900

3,900

3,900

Niger4

4,000

4.000

4,000

4,000

4,000

4,000

4,000

4.000

4,000

4,000

4,000

4,000

115

115

170

170

170

170

70

170

170

170

170

170

6,134

6,326

6,645

6,645

6,530

6,463

6,463

6,463

6,463

6,294

6,294

6,11

Mexico's

Portugal

South Africa

150

150

150

670

755

755

755

755

755

755

755

United States of
America

10,300

10,400

10.900

11,300

11,700

12,000

12,200

13,300

13.200

13,200

14,000

14,000

TOTAL

45,348

46.660

411,034

47,624

48,139

48,957

49,357

51,548

51,148

51,279

51,359

50,501

Spain

380

SAR -I recoverable at costs of S 130/kg U or less.
based on Foisting and Coomitted production centres and RAN
1. These figures relate to technical capability and could be affected by decisions yet to be taken either by the mining companies
involved and/or by the Covtrnmont following the ASTEC Inquiry into Australin.s Fole in the nuclear fuel cycle (refer to
Australian section on National Policies relating to Uranium). They Include 'Oblates of production for the Olympic Dee
Project at Roxby Downs which is still at the planning stage. The joint venturers have until 31 December 1984 to complete
feasibility studies end until 31 December 1967 in which to take
decision In respect of further development of the projoot.
The Government has decided that if
comoerciel decision to precetod with the development of Olympic Des were glade it will
exports of uranium from that mine subject to whatever safeguards arrangomonts apply at the time of export.
2. Uranium
froo imported phosphates. 3. Secretariat estimate froo 1991-1995
U
4. Secretariat estimate

Source: Ibid.

p. 38.
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ANNUAL REACTOR URANIUM REQUIREMENTS
(Tonnes U 1

%.

NEA/IAEA 1903
Country

1963

1984

1985

1986

1987

1988

1989

1990

337
1,000

1,000

1991

Argentine

170

140

122

156

247

257

Belgium
Brazil

700
108

750
108

950
108

1,000
649

1,000
272

1,000
848

472

507

671

Canada

1,400

1,500

1,600

1.600

1,850

1,950

2,050

2,150

Finland

350
6,500

350
6,700

350
6,900

350
7,100

350

2,800

3,200

3,400

7,500
3,400

350
7,800

2,700

350
7,300
3,500

270

700

700

270

n.r.

n.r.

470

670

5,300
980

France
Germany. Federal
Republic of
Italy
Japan
Korea
Libya

Netherlands

100

Philippines
South Africa
Spain
Sweden

Switzerland
United Kingdom
United Kingdom

-

-

1P"

100.

-

1992

1993

50%
1,000

n.r.

n.r.

n.r.

n.r.

350
8,200
4,000

350
8,400
4,200

480
8,600

3,600

350
8,000
3,600

4,400

480
8,800
4,500

1,366

1,726

2,236

361

371

871

572

906
2,300
480

9,000
4,700

982

1,344

1,344

1,514

2,258

n.r.

424
n.r.

n.r.

n.r.

n.r.

n.r.

n.r.

n.r.

14,000

1,110

940

1,090

1,090

12,000
1,090

1,090

1,090

1,090

1,090

100

100

-

20

100

100

50
100

100

20
100

70
100

40
100

150

150

150

150

150

150

150

150

150

1,090
40
100
150

145

289

289

289

289

289

289

289

734
1,300

1,387
1,300

1,902
1,300

1,481

289
1,;90

289

823
1,300

289
2,068

289

707
1,300

1,&J3

1,676

n.r.

n.r.

n.r.

1,300

1,300

1,300

1,300

570

570
1,550

700

700

700

700

2,400
2,400

570
1,850
1,850

570
1,950

1,400

1,400

1,200

1,200

1,200

1,200

1,550

570
2,300
2,300

1,300
700

1,300

570

1,3b0
700

1,31

350
1,500
1,500

1,950

1,550

1,750

2,300

2,900

3,450

4,000

4,550

13,100

12,300

11,400

14,100

14,500

13,400

15,000

16,200

15,000

14,900

16,400

n.e.

n.e.

n.e.

2,000

n.e.

n.e.

n.e.

16,700
n.e.

16,900

1,500

1,550

n.e.

n.e.

n.e.

Requirements projected but not ordered as of 1.1.83 not included.
Estimated by the Secretariat.
not reest=r1d

Source:

1,000

1,000

331

1,000

450
269

Rest of WOCA

gre :

1995

1,000

337

(high)

United States

1994

Ibld.p. 40.

373

2,500

CI5

CD

380
MAIN EXPORTERS AND IMPORTERS OF URANIUM IN W OC A

Source: Ibid, p. 37.

381

ANNUAL PRODUCTION AND REQUIREMENTS

(WOCA) 1970-83
Tonnes U
(1000s)

PRODUCTION

4n

REQUIREMENTS

30-

20-

.

.7mo ca.

10-

60

1970

83

YEAR

Source: William P. Geddes, Uranium Supply and Dennid.
of the
Paper presented at the Ninth Annual
Uranium Institute, London, September 5-7, l84.

381

382

FUTURE URANIUM REQUIREMENTS
Tonnes U
(1000s)

70 HIGH GROWTH

MOST PROBABLE

10%

OPERATING AND
COMMITTED
REACTORS

22%

31%

37%

95
YEAR

Source:

Ibid.

382

383

(DoE 19841

Projected U.S. Nuclear Power Capacity and Uranium Requirements

Pranium Requirements
(Thousand Short Tons U10.)
Net Design
Capacity*
Year
1983c
1984
1985
1986
1997
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
199
2000

(CW.)

66.8
72.1
80.1
97.2
100.4
110.5
112.8
114.0
119.8
122.1
123.6
122.7
122.7
124.6
127.1
129.4
133.1
130.6

Reactor
Requirements

Reported Utility
Enrichment
Feed Deliveriesb

Requirei,ents

16.6
17.3
17.6
17.7
18.7
20.0
20.9
21.7
21.6
21.7
22.6
23.2
23.8
24.3
24.7
26.0
27.6
30.0

13.7
17.2
18.9
19.7
18.1
22.1
19.5
19.9
22.0
20.3
22.6
23.2
23.8
24.3
24.7
26.0
27.6
30.0

12.8
14.6
14.7
17.5
16.8
17.0
16.6
21.0
21.4
20.1
22.6
23.2
23.9
24.3
24.7
26.0
27.6
30.0

_lppar nt

aCapacity in operation at year-end (medium growth case).
bInclud,ls all deliveries intend i for utility usage.
cActua:
Energy Information Administration, Commercial Nuclecr Power:
Sources':
Prospects for the United States and the World, DOE/tIA-0438 (Washington,
D.C., November 1983): Energy Information Administration, World Nuclear
Fuel Cycle Requirements, DOE /EIA- 0436(83) (Washington, D.C., Fcbrttary
1984): Energy Information Administration, 1982 Survey of United States
Uranium Marketing Activity, DOVEIA-0403 (Washington, D.C., September
1983).

Source: U. S. Department of Energy. United States uranium
mining and milling industry. A comprehensive survey. May
1984, p. 8.
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(DOE 1984)

Foreign WOCML Nuclear Power Capacity and
Uranium Requirements

Uranium Requirements
(Thousand Short Tons (110R)

Year
1983c
1984
1985
1986
1987
1988
1989
1990
1991
1992

1993
1994
1995
1996
1997
1998
1999
2000

Net Design
Capacity
(CWeIb
104.0
117.5
125.0
141.6
152.7
163.7
172.6
180.0
192.4
202.2
210.3
216.8
223.0

233.4
244.0
255.4
266.2
276.0

Reactor
Requirements

Apparent
Market
Requirements

26.0
27.6
29.5
31.8
33.6
35.7
37.5
38.9
40.6
42.7
45.3
47.6
49.5
51.6
53.0
55.4
58.3
60.9

39.2
38.8
38.7
37.2
37.0
36.8
36.5
36.0
36.2
37.8
40.5
43.5
45.8
48.2
50.8
53.2
55.8
58.8

1

aWorld outside centrally planned economic areas.
bIn operation at year-end.
bEstimated.
Sources: Energy Information Administration,
Commercial NuclArr Power: Prospects for the United States
and the World, DOE/EIA-0438 (Washington, D.C., November
1983): Energy Information Administration, World Nuclear
Fuel Cycle Requirements, DOE/EIA-0436(83) (Washington,
D.C., February 1984), Nuclear Assurance Corporation, 232a
Status Report (Norcross, Georgia, October 1983): Nuclear
and Alternate Fuels Division, Office of Coal, Nuclear,
Electric and Alternate Fuels, Energy Information
Administration, U.S. Department of Energy (jonuary 1984).
Source: Ibid., p. 13,
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URANIUM ENRICHMENT
INTRODUCTION

The fissionable materials needed to make nuclear explosives are
uranium-233, uranium-235, or plutonium. Uranium-235 makes up
03 percent of natural uranium. U-235 concentration can be increased by an isotope separation process called enrichment. Uranium enriched to a few percent U-235 is used to fuel light water nuclear power reactors, and some research reactors. It cannot be used
directly to make nuclear explosives, although it can be used as feed

material for producing highly enriched uranium. Uranium en-

riched to more than 90 percent U-235 is used to fuel some research
reactors, high temperature gas-cooled power reactors, and naval

propulsion reactors. It can also be used directly in nuclear explosives. Enrichment facilities in non-nuclear-weapons states that can
produce highly enriched uranium can therefore contribute to the
manufacture of nuclear weapons.

Gaseous diffusion and centrifugation are the two principal en-

richment processes in use today. Of these two methods, gaseous diffusion is more difficult to conceal because it requires a large industrial installation and a large supply of electricity. This process is
ased by the United States, the Soviet Union, and the European
company Eurodif. Centrifuge enrichment is used by URENCO, an-t1..er European organization, and is being further developed in the
United States, Japan, Brazi!, and Pakistan. Development is ongoing
for other enrichment processes, including laser isotope separation
and aerodynamic and chemical processes. Clandestine use of laser
enrichment technology would be particularly hard to detect because of the small size of the facilities required.
The work necessary to enrich uranium is expressed in "separative work units" [SWU's]. Typically, enrichment of enough fuel for
a 1,000 Mwe nuclear powerplant requires from 125,000 to 284,000
SWU's per year, depending upon how efficiently the uranium is
processed. The same amount of enriched uranium can be produced
by either lightly processing a large amount of uranium, which is
economical when uranium is cheap and SWU's are expensive, or by
heavily processing less material, which is justifiable when uranium
is expensive and SWU's are cheap. The amount of processing thus
depends upon the relative prices of separative work and of uranium.
(387)

36

388
HISTORICAL OVERVIEW OF LEADING ENRICHMENT TECHNOLOGtES FOR
PRODUCTION OF LOW ENRICHEL URANIUM
(NASAP, 1980)

Technology

Period

Physical principle

Gaseous diffusion-- ----- Late 1940's on-

Differential U-235/U-238 rates
rates of collision with
permeable walls.

Centrifuge-

1950's R. 4 D.,
1980's
implementation

Enhancewmt of centrifugal
effect by countercurrent

Aerodynamic

1960's on-

Centrifugal effects on UF in
very small curved-wall chamber.

Calutron

Chemical exchange-

-1940's

Concept dates from
World War II.
Serious R. S D. in
1970's.

Atomic vapor laser--------1972 on
isotope separation
(AVLIS).

Molecular vapor laser
isotope separation
(MLIS).
Plasma separationprocess (PSP).

do-

1975 on-

Mass-dependent deflection of
ions by strong magnetic field.
Exploit isotope-dependent
differential equilibria in a
system of organic and aqueous
uranium compounds.

Multistep ionization of uranium
metal vapor by optical laser.

Laser chemistry on UF (supercooled
through large expansion nozzle).

RP reinforcement of orbits or
uranium vapor ions in strong
mag tetic field.

Source: Department of Energy, Nuclear Proliferation id Civilian Nuclear Power.
Final report of the nonproliferation alternative systems assessment
program. (NASAP) vol. II.
Proliferation Resistance. June 1980,
pp. J-4. (NASAP report.)
.
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COUNTRIES ABLE TO PRODUCE LOW AND HIGHLY ENRICHED URANIUM
(CRS, 1984)

Highly enriched ur.dium

Country

Laboratory
scale

Pilot
scale

Industrial
scale

Low enriched uranium
Laboratory
scale

Pilot
scale

Industrial
scale

Argentina
Australia
Brazil

x

?

x

x

China
Federal Republic
of Germany

x

x*

x

x*

France

Holland
Japan
South Africa
The United Kingdom
The United States
The Soviet Union

*/

x

x

To be constructed

Source:

Congressional Research Service, 1984.
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PROJECIED WORLD ENRICItIENP SUPPLY AND DEMAND, 1985, 1990

(SIPRI,

1984)

1985

1990

Enrichment
needs for
power
reactors

Countries

(t SWUIyr)

Atta;nable
inanium
Enrchment
production capacity
(t SWIltyr)" (t/yr)e
(t SWUtyr)

USA

27 300

12 500

USSR

7 000-10 000 >930'

Enrichment
capacity

Eurodif countries 10 800
France
300-600'
50-100'
(5 430)'
Italy
(1 890)'
Belgium
(1200)'
Spain

Iran
Urenco countries
UK
Netherlands
FR Germany
China
Japan

South Africa
Brazil

(I 200)'
(1080
1 6C0)
(400-700)
(506-1 000)
(0-400)

34 190
7 000,

29 500

Enrichment
needs for
power

Attainable
uranium
production
(t SWIllyr)" (t/yr)h
reactors

15 200

44 200

7 000-10 000 >930'

7 000,

10 800

4 100

1 020

300-600

5 450

1 020

360
600
1 100

ILO

50-10X1i

(5430)'
600
600
860

:20

"

(1 890)'

(1200)'
(1 200)'
(1 080)'

1 272

2 0004

600

(700)
(900-1 300)

850

/

(0-100)

2 150

200

180

?

?

30
10 o00
970
680

250-2 000
200-300
200-300

2 650

30
10 400
970
680

200
12 000
14 400
400

?

50

,5
2 100

180

?

70-250
200-300
200-30P

3 100
200
65

Argentira

200

55

200
325

Pakistan

India
Australia
Canada
Sweden
South Korea
Taiwan
Switzerland
Niger
Namibia
Gabon
Algeria

50
30
1 300
500
700
320

'

10 500

1 500
1 000'

12 000
5 000
1 500
1 000'

1 000

1 000

5 000

Central African
Republic

30
1 100
800
550
425

200
20 000
15 500
400

See appendix 8B; the figures here are rounded off.
h See reference [41).
Gaseous diffusion plant at Pierrelatte.
Chemicalexchange pilot plant.
The total capacity of Eurodif is divided among the participating countries in proportion to their share

in Ewodif, assuming that the division of shares will not change
Very little public information is available on Soviet plans for nuclear power growth. The minimum
given here refers to the power plants which are scheduled to start operation in the early 1980s.
8 No data are available about future plans. The given 7 000 tlyr refers to production in the late 19705
[45al.
h ,.s of January 1981 the division of plants among the three participating countries was not yet
completely agreed upon. However, it was known that the capacity in Almelo will include in pan a
joint West German-Dutch plant.
See reference [123).

Source:

Kras, et al. Uranium Enrichment and Nuclear
Weapon Proliferation. SIPRI, 1984, p. 237.
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393
PROLIFERATION SENSITIVITY OF VARIOUS ENRICHMENT TECHNIQUES
(SIPRI

1984)

Separation Equilibrium
factor
lime and inventory
Gaseous

3

3

Size of
dedicated
facility

Ease of
batch

Reflux chemistry

recycle

problems

3

3

and criticality

diffusion
Centrifuge
Aerods mimic
Nozzle

1

2

He likon

.

I

2

I

I

3

3

2

3

3

2

2

3

3

3

2

3

2

2

3

Chemical
So !sent

3

extraction
Ion

3

3

exchange
Laser

Molecular

I

(MLIS)

r Atomic

I

(AVLIS)
Electromagnetic
Calutron

I

1

Ion
cyclotron
resonance

Rating I implies that the factor presents a low barrier to misuse of the technique; rating 3 a
significant obstacle to misuse; and rating 2 somewhere in between.

Source: Ibid, p. 19
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IMICIIMENT CAPACITIES AND REQUIREMENTS IN OBCD COWIRIES 10 2000

A) Enrichment Capacities

(d: diffusion,

c: centrifuge)

(Tonnes SW/yr)

1983

1984

19115

1990

199S

2000

10 $00

10 SOO

10 SOO

10 SOO

10 800

10 800

1 150

1 250

1 050

3 000

4 SOO

6 000

(c)

50

50

SO

250

1 000

2 100

United States f(d)
1(c)

27 200
0

27 300
0

27 300

0

27 300
1 900

27 300
11 700

27 300
13 200

OECD Total

40 200

39 400

39 SOO

43 250

55 300

60 100

France

(d)

Germany, F.R. (c)
Netherlands
(c)
United Kingdom (c)

Japan

(1)

IS) Annual Enrichment Requirements

(Tonnes 9R.1)

1983

bolgium
Finland
France
Germany, F.R.
Italy
Japan
Netherlands
Spain
Sweden
Switzerland
Turkey
United Kingdom (4)
United States

450
260
3 500(2)
1 400
2

115

115
4 400

70
113

1

260
0
590
7 200
17 500

1.

Total for URENCO.

2.

Secretariat's estimate.

3.

Data from 1164 Brown look.

4.

Non-governmental forecasts.

450
260
4 500(2)
1 650

700

SOO

OECD Total

1914

70
057
SOO
370
0
660
8 300
22 600

1985

1990

1995

650
260
5 300
1 700

650
260
6 600
1 600

115
3 100

0 200

650
370
000
2 600
970
7 700

7u

310

8

650
370
9 300
2
1

700
055

9 500
240

7 900

50
130
000
370
240
730
10 300

920(3)
000
370
91
1 190(2)
11 200

640
13 000

21 700

30 200

35 200

41 600

618
900
370
0
670(2)

1

150
1

Source: Summary of Nuclear Power and Fuel Cycle Data,
OECD/NEA, 1985, p. 15.

3j3

2000

1
1

050(3)
000
450
91

1

395
PRCUEC7,DO WCRLDWIDE DEMAND AND CAPACITY FOR
FOR URANIUM Equattarr, TO YEAR 2025
(CHO 1983)

(In millions of separative work units per year)

Potential
Excess

Demand

U.S.

Foreign

Capacity

Year

Lower

Higher

Capacity

1983
1985
1990
1995
2000

19.4
22.7
31.6
38.7
46.5
45.5

19.4
25.3
36.5
46.6
60.8
39.0

27.3
27.5
30.4
31.2
31.2
31.2

2025

Source:

14.8

Capacity
Worldwide
22.7

25.5

17.3
10.7
10.1
-4.1

25.5

-2.3 to 11.2

15.1
16.8

25.5

to
to
to
to

19.9
15.6
18.0
10.2

U.S. Congress. Congressional Budget Office. Uranium Enrichment:
Investment Options for the Long Term. 1983, p. 21.
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PROTECTED WCRLDWIDE SUPPLY AND DEMAND BALANCE FOR
URANIUM ENRICHMENT, W YEAR 2025
(CBO, 1983)

(In million:: of separative work units per year)

Potential
U.S. SWU

Production
Year
1983
1915
1990
1993
2000
2010
2023

Foreign
Production at
85 Percent

Mid-

Level

Potential

World

Cumulative

Excess

World SWU

ISase

Low

Case

Case of Capacity Demand Production

9.1

9.8

16.7
19.1

12.1
17.0
17.1
16.5
18.0
11.0

24.4
21.5
28.5
28.5

Source:

Ibid, p. 22.

335

12.6
12.8
14.3
21.7
21.7
21.7
21.7

19.4
24.0
34.1
42.7
33.7
32.3
32.3

3.0

0.9 to 3.3
-2.8 to 0
-3.9 to 3.4
-13.3 to -3.3
-12.6 to -2.1
-12.6 to -2.1

Inventory
31.0

38.9 to 63.1
32.4 to 76.1
33.1 to 87.0
-19.2 to 83.3
-138.3 to 56.0
-347.3 to 24.5

TOTAL COMMITMENTS AND OPTIONS FOR ENRICHMENT
TO YEAR 2000, BY FOREIGN SUPPLIERS
LAWRENCE LIVEPTIDRE LADMWORY, 1984

Delivery Dates
Prior to

19962000

1984

1984

1985

1986

1987

1986

1989

1990

1991

1992

1995

1994

1995

COMMITTED
OPTIONAL

26615

2733

2637

2387

2410

2786

2755

2788

1021
129

1058
129

1016
129

914
129

796
129

2539
645

EURODIF

COMMITTED
OPTIONAL

24864

6675

8054

7867

7985

7955

7985

6985
1000

10010

10010

10010

10010

10010

50050

UNENCO

COMMITTED

2286

884

1628

1254

2258

2141

2141

2166

1996

1778

1772

1282

1112

610

ONFL

COMMITTED

3345

181

181

1111

181

III

181

181

181

181

181

181

905

COGEMA

COMMITTED

664

TOTAL COMMITTED
TOTAL OPTIONAL

57994

10473

12530

11689

12834

13093

13062

12120
1000

3198
10139

3017
10139

2969
10139

101311

2089
10139

4054
50695

TOTAL ALL

57994

13120

13337

13156

15106

12586

12228

54749

Sepplier

TECNSNAS

10473

12500

11669

12834

13095

13062

DOE Deliveries are is Fiscal Years

Source:

Lawrence Livermore Laboratory, Special Projects Division
Status of foreign uranium enrichment activities. January,
1983 (unclassified) Prepared as part of the STAMAS Project
for the U.S. Department of Energy, p. I.
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FOREIGN RECIPIENTS OF ENRICHMENT SERVICES TO YEAR 2000
(LLL, 1984)

Delivery Detes

Redolent

Prior to
Supplikor

11164

1964

1965

1966

1967

11166

1969

1990

.

1991

1992

1903

1994

19115

60

60

60

60

SD

1010

1070

10)0

10)0

1070

19962000

.

AUSTRIA
TECHSNAB

COMMITTED

165

DOE

COMMITTED

391

TECHSNA9

COMMITTED

63$

SI

SI

60

60

so

so

60

EUROOIF

COMMITTED
OPTIONAL

MI

410

560

560

1150

1150

MO

1150

COGEMA

COMMITTED

425

DOE

COMMITTED

2373

URENCO

COMMITTED

5)0

DOE

COMMITTED

176

DOE

COMMITTED
OPTIONAL

BELGIUM

5350

CC,

CO

00

BRAZIL
170

170

170

340

340

340

340

110

1)0

170

1)0

360

360

120

EGYPT
240

1440
%114

F INLANO

TECHSNAII

COMMITTED

2221

TECHSNA2

COMMITTED

10009

750

750

750

750

750

750

150

EUROOIF

COMMITTED
OPTIONAL

15945

4100

5700

5700

5310

5310

5310

5310

COGEMA

COMMITTED

43

DOE

COMMITTED

5026

220

296

262

TECHSNAB

COMMITTED
OPTIONAL

6529

656

642

611

294

261

2114

261

294

261

294

261

2116

256

269

5310

5310

5310

5310

519

519

519

519

364

129

129

129

129

129

256

13)9

FRANCE

5310 26550

GERMANY,11.

503

/OS

503

3 7

SOS

660
645

/OREM RECIPIENTS OF ENRICNMENT SERVICES TO 2000
Delivery D.t.s
Prior to

Recipient
Supplier

1914

1984

1185

415

135

K125

1986

1987

1181

1989

1190

1991

1992

1995

1994

*ERRANT'S.

1195

19962000

V

EUROD1F

COMMITTED

UREIC°

COMMITTED

553

183

822

332

1165

979

179

11511

1131

996

990

990

990

DOE

COMMITTED
OPTIONAL

81181

399

360

654

585

650

677

657

637

305

326

516

224

DOE

COMMITTED

672

TECHSNAS

COMMITTED

3451

273

281

EUNOOIF

COMMITTED
OPTIONAL

1354

250

582

DOE

COMMITTED

1524

EUNOO)F

COMMITTED
OPTIONAL

4000

1000

1000

1000

1000

DOE

COMMITTED

25599

11148

3358

2548

2680

470

1419

INDIA

ITALY

525

525

525

525

525
1560

1560

1560

1560

1560

7800

1000

1000

1000

1000

1000

1000

5000

3002

3871

3113

2321

671

1078

2301

2436

2074
2265

2025
2142

1453 3470
1909 13046

526

110

27

27ft

630

610

630

630

630

3150

76

76

76

76

76

152

740

70

70

70

70

70

70

140

60

61

JAPAN
1000

33116

1000

;JPTIONAL

KOREA
DOE

COMMITTED
OPTIONAL

996

COMMITTED
OPTIONAL

358

319

517

550

512

MEXICO
DOE

102

NETHERLANDS

EUROO1F

COMMITTED

25

5

UNENCO

COMMITTED

67

6

II

DOE

COMMITTED

1041

70

70

5

70

1

70

70

5

39g
to

70

86

FOREIGN RECIPIENTS OF ENRICHMENT SERVICES TO 2000
Delivery Oates
Recipient

Prior to
Supplier

1964

1984

1065

1986

1987

1988

19A

79

69

69

69

69

1990

1991

1992

1993

1994

1995

85

85

OS

85

1070

1070

1070

19962000

PHILIPPINES
DOE

COMMITTED
OPTIONAL

174

COMMITTED

525

425

S.AFRICA
DOE

SPAIN
TECNSWAR

COMMITTED

1297

EURODIF

COMMITTED
OPTIONAL

916

DOE

COMMITTED

3896

TECHSNAS

COMMITTED

900

55

DOE

COMMITTED
OPTIONAL

6545

496

EUR0011-

COMMITTED

164

URENCO

COMMITTED

COOENA

COMMITTED

396

DOE

COMMITTED
OPTIONAL

3926

COMMITTED
OPTIONAL

3131

580

580

SOO

670

1000

1000

454

556

532

533

439

85

II

94

96

96

96

96

96

96

96

480

639

582

656

709

620

358

249

95

95

358
413

523

358
523

419
523

310
523

444
2615

1000

1070

10704 5350

SWEDEN

SWITZERLAND
75

378

82

301

82
52

52

52

52

52

52

,2

52

52

52

158
45

224
45

400

100
45

100
45

174
45

45
45

45

45

200

45
176

165

1146

198

713

527

416
220

210
220

216
220

210
220

412

216
412

892
2444

65

65

65

65

45

TAIWAN
DOE

402

410

THAILAND
DOE

COMMITTED

TECNSNAR

COMMITTED

45

47

73

65

65

65

UN.KINGOOM
350

6$

65

33'3

65

FOREIGN RECIPIENTS OF ENRICHMENT SERVICES TO 2000
Recipient

Delivery Dates

Prior to

Supplier

{904

1984

1985

1996 -

1986

11187

....

....

1988
....

1989
....

1190
....

1991

1992

1993

....

....

-...

1994

1995

2000
....

UN.KINGOON
URENCO

COMMITTED

1116

525

625

700

700

700

700

565

565

490

490

{NFL

COMMITTED

3345

NI

Ill

1411

tot

III

lot

III

Ill

III

III

69

69

YUGOSLAVIA
Eun0Oir

COMMITTED

84

DOE

COMMITTED

350

DOE Deliveries Sr. In Fiscal Years

Source:

Ibid, p. 8-11.
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FUEL REPROCESSING AND SPENT FUEL MANAGEMENT
INTRODUCTION

Nuclear fuels are only partially consumed in a nuclear reactor.
The used, or "spent" fuel from a light-water type power reactor
typically contains U-235 (at a higher concentration than is found in
natural uranium), some plutonium, and residual U-238. The U-235,
U-238 and plutonium in spent fuel can be recovered for future use
in new nuclear fuel by chopping up the spent fuel, dissolving it in

strong acid, and separating the desired materials from the highly
radioactive wastes. This is called reprocessing.
The spent fuel from a typical light water power reactor contains
about one percent plutonium. At this concentration, about 10 kg of
plutonium can be separated from one metric ton of spent fuel, assuming no losses. Since a typical PWR type nuclear powerplant of
1,000 megawatts generating capacity discharges about 30 metric
tons of spent fuel annually, reprocessing it would provide some 300
kg of plutonium per year. Although the quality of plutonium from
power reactors is poor for the manufacture of nuclear weapons, it

could be used to make crude nuclear explosive devices.
Typical reasons given for reprocessing are that it:
(1) Can greatly increase the amount of energy ultimately recovered from each kilogram of uranium mined, and reduce the
enrichment requirements for conventional power reactors by
supplying recycled plutonium for use as a supplement in nuclear fuel;
(2) Is necessary for the effective management of high level
radioactive wastes from nuclear power plants; and
(3) Can help to reduce the energy dependency of countries
thatvdo not have uranium resources.
Typical arguments given against reprocessing are that it:

(1) Would cause accumulations of separated plutonium,
thereby increasing the chances that it might be stolen to make
a nuclear explosive;
(2) Is not necessary for management and ultimate disposal of

high level radioactive wastes from nuclear power plants; and
(3) Would cost so much that recovered plutonium could not
compete economically with enriched uranium as a nuclear
fuel, particularly at a time when there is an oversupply of uranium and enrichment.
(405)

4O2

S1PRI FtWociestno Set twirrie

1

istmcaoon pent Is P. tVii

I

1AO.1111PIO

&Inched 3)

insH falwahontolem
tnnched u
Slimate

herb fix.)

1

INacwiwel

rI
Ivanyon

Trrnery of reaneLor.:.

of fresh

Vonstwoof

hM
Ober now. 311

Ttampon 434

Trommert of

310, -PuO, -

Dew*,

Transom

111.1enwooe 11

of high
hal
(Akenwtho 23

Ilartecomy pkam

1

Fsbnemon *rot 1st ft; hal
lAlwomflrow 2 and 3 Mr)
Floseter
1

VonourtshoW

13'f 1311149.311614.1

lotammforel

yawn sem Ismosty

1,4"Nt`peatigatiLlitZiti:841.7PrUirTaTtalligt.:Iirli,VVIggi11114 "4."
REPRODUCED 111' CONGRESSIONAL RESEARCH SERVICE tIRRIAF OF RENCRESC

NIM PERMISSION OF COPYRIGHT MAW

43

40'7

COMPARISON OF ISOTOPIC COMPOSITION OF PLUTONIUM PRODUCED
IN CANDU AND LWR REACTORS

Plutonium
isotope

LWR b/
gm/kg

CANDU a/
gm/kg

Pu-239

2.4

5.9

Pu-240

1.0

2.7

Pu-241

0.2

1.3

Pu-242

0.1
---

0.5

3.8

10.4

+Pu-241 .5, 242)

2.7

7.2

Ratio of fissile
to non-fissile
isotopes

0.7

0.69

Total
Total fissile
material (Pu-239

a/
b/

Note:

Source:

Fuel burnup at 7,003 MWD/T
Fuel burnup at 31,000 MWD/T

Units are grams of Plutonium per kilogram of heavy metal in spent fuel
at time of removal from the core.

Correspondence from Dr. John Harrison,
February 5, 19P2
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49-463 085I4

Canadian

Em'oassy,
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FUEL REPROCESSING AND WASTE MANAGEMENT
IN NUCLEAR POWER PROGRAMS OUTSIDE THE U.3.

Th., United Kingdom. 8ntish Nuclear Fuels, Ltd. has reprocessed fuel at its Sella field plant
(formerly Windscale) in Cumbria since 1952. The design capacity of the present plant, which
became operational in 1964, is five tonnes of uranium per day. The U.K. program is mainly
concerned with domestic materials, but some fuel from overseas is treated.
.
Plutonium from reprocessing foreign fuel is normally returned to olle country of ongin, subject to
adequate safeguards. Plutonium from U K. sources is used to fuel the Dounreay prototype
fast-breeder reactor or is stored for future use in breeders.
Low-activity liquid waste is discharged, in accordance with regulations, into the [nth Sea. Some
low-activity solid waste is buried. Other wastes are stored, prior to treatment and eventual disposal.

Franco.

In addition to the Marcoule plant, devoted to reprocessing metallic fuel since 1958, the
Cogema La Hague plant near Cherbourg has been operating since 1967. Present capacity is
400-metric-tons-per-year of oxide fuel with 1,200 more scheduled to come on line in 1987.
Domestic and foreign spent fuels are handled in the French program. High-level wastes are
currently vitrified at the AVM, Marcoule, an industnal pilot plant using a continuous process.
Domestic plutonium is used in the French program. Reprocessed uranium, plutonium and
vanfied high-level wastes from foreign spent fuel are to be returned to the countries of origin.

The Federal Republic of German y. It has had the WAK plant of Wiederaufarbeitungsaulage
Karlsruhe in operation since 1971, with 35-metric-tons-per-year capacity. Ali plutonium not
needed for the breeder is being recycled to commercial light-water reactors.
In an experimental program, small quantities of plutonium are being recycled to a commercial
light-water reactor and the KNK II fast-breeder reactor Most of the plutonium is to be used later in
other fast-breeder reactors. High-level wastes are stored for later solidification and permanent
storage in salt deposits.
The West German program also includes a middle-size demonstration reprocessing plant to be
built and operated by the Deutsche Gesellschaft fur Wiederaufarbeitung von Kernbrennstof fen
mbH (DWK) and scheduled to begin operation in the 1990s.

Japan. The Power Reactor and Nuclear Fuel Development Corporation reprocessing plant in
Tokai, with 0.7-metric-tons-per-day capacity, handles part of the spent fuel from domestic ncclear
power plants.
Plutonium is scheduled for use in breeder and other reactor research and development.
High-level waste will be vitrified and disposed after storage.

India. The Department of Atomic Energy Power Reactor Fuel Reprocessing plant in Tarapur,
with 100-metric-tons-per-year capacity, handles spent fuel from the Rajasthan nczlear power
station Separated plutonium is converted to oxide and the high- and medium-level liquid wastes
are kept in interim storage for now.

Canada. A major research and development effort begun in 1978 is underway to dispose of
either immobilized fuel or reprocessing waste deep in a hard rock formation of the Canadian
Shield Research and development is also in progress on a laboratory scale on apsects of the
reprocessing option in support of the thorium fuel cycle in CANDU reactors.

405

4,Qa

Those countries shipping spent fuel from their nuclear powerplants abroad for reprocessing are
Belgium. Switzerland and Italy. West Germany ships some of its spent fuel to France and Japan
ships some of its spent fuel to France and the United Kingdom.
reprocessing/waste-management plants at present: Brazil,
There are other countries with no
Taiwan, South Korea, Mexico, the Philippines, South Africa.
Details of waste-management programs for Eastern Bloc countries are not reported in the AIF
sutvey, although international industry observers assume they are concentrated in the Union of
Soviet Socialist Republics. The Soviet program envisions chemical reprocessing, recycle of
plutonium into fast breeders and geologic storage of waste.
Sweden has decided not to reprocess any more fuel but to place it in a temporary
storage facility for 40 years. After that, the spent fuel will be placed in a final repository.

Stromlo&

December 31,1984

Source: Atonic Industrial Forum, International Survey.
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FREE WORLD (OUTSIDE U.S.)
COMMERCIAL PLUTONIUM
GENERATION AND PRIOR CONSENT STATUS,
CUMULATIVE 141 dlirli.11ut.aiunl TO YEAR 2000
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Commercial Reprocessing Plants (Patterson, 1985)
Country

Location

Name

Owner

Fuel input

Original

Start-up

Status 1984

United States

West Valley,

Nuclear Fuel

Nuclear Fuel

New York

Services

Services

various
mostly low

300 tonnes/
year

1966

burnup
United States

Britain

Morris,
Illinois

Midwest Fuel

Windscale

8205

Recovery
Plant

General
Electric (US)

(none)

British
Nuclear Fuels

metal

permanent
shutdown
1972

625 tonnes in
all

operational

20000 tonnes

did not start
up

1500 tonnes/

1964

year'

(including

Ltd
Britain

Britain

Windscale

Windscale

8204

British
oxide
Nuclear Fuels
Ltd

Thermal
Oxide

British
oxide
Nuclear Fuels

Reprocessing
Plant

Ltd

RENODUGED BY CONGRESZIO!"Al. RESEARCH sritvIcE

Throughput
(tonnes)

design
capacity

weapons
material)

300 tonnes/

1969

year

permanent
shutdown
1973

1000 tonnes/

year'

to.;;A:zy OF c.-.1*E.'4

WITH PERMISSION OF COPYRIGHT CLAIlith%T
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construction
not
commenced
early 1984

?

100 tonnes in

all

,

14.

Commercial Reprocessing Plants (Patterson, 1985), cont.
Country

Location

Name

Owner

Fuel input

Original
design
capacity

Start-up

Status 1984

Throughput
(tonnes)

France

Marcouk

Usine
Plutonium-1

Cogema

metal

250 tonnes/
year

1958

operational

not known
(includes
weapons
material)

Cap la Hague

Usine

Cogema

metal

800 tonnes/
year

1966

operational

not known
(includes

France

Plutonium-2

weapons

material)
France

France

Cap la
Hague

Cap la Hague

Haute Activiti Cogema

oxide

400 tonnes/

Oxide
Usine

Mol

Eurochemic

Cogema

oxide

800 tonnes/

year'
Eurochemic

various
mostly low

under
construction

70-100
tonnes/year

1966

40 tonnes/

1969

bumup
Federal
Germany

4,

Karlsruhe

operational

year'

Plutonirm-3
Belgium

1976

Wiederau farbeitungsanlage

Karlsruhe
Nuclear

Karlsruhe

Centre/DWK

various

year

Research

?

shutdown
180 tonnes in
1974; possible all
restart
operational

after
shutdown

r'

4 '2, 9

510 tonnes to
end June 1982

(experimental)

Camercial Reprocessing Plants (Patterson, 1985), cont.

"

Country

Location

Name

Owner

Fuel input

Original

Start-up

Status 1984

'throughput
(tonnes)

design

cPocitY
Federal

Draphn

not known

DWK

350 tonne

in planning

year

stage

oxide

210 tonnes/
year

1978

shutdown
after leaks

less than 150

oxide

Germany
Japan

Tolcai Mura

Tolcai Mura

India

Trombay

Trombay

Department
of Atomic
Energy

oxide

50 tonnes/
year

1964-65

shutdown
1974

not known

India

Tarapur

Tsars.

Dcparnnent
of Atomic
Energy

oxide

100 tonnes/
year

1978 (tests);

operational

not known

Power
Reactor and
Nuclear Fuel

Com

1981

Argentina

Ezeira

Emits

Cornisidn
Nacional de
Energia
Atomics

oxide

25? tonnes/
year

1984?

under
construction

Pakistan

Gush=

not Crown

Atomic

oxide

not known

not known

not known

oxide

2-3 tor.nes/

Energy
Commission

Brazil

Resende

not known

Institute de

Year

Pesquisas
Energeticsa

1990?

under construction

de Nucicares

Source: Walter Patterson, The Plutonium Business, 1985, p. 40-43.
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PLUTONIUM PRODUCED
IN WORLD NUCLEAR POWERPLANTS
(Nos-Coomamoit Comities)
METRIC TONS
PLUTONIUM

1942-2110

MUMAIUPW1'
NUCLEAR WEAPONS

1,700
1,300
1,300

1,400
1,300
1,2C0

1,100
1,000

900
300

700

300
SCO

400
300

100

NO

WO

191110

WOULD POWICEPLANT OXT0191101
YEAR

Ursperesei
Sopessol

WINO Ur)
NU
175

44

TOTALPL1JTONIUM

219

SO

311110

SO
ISM

11311

710

1750

411110

obrodemplemednem inee
osmplibieveddeidc
Sources Albright, David. World Inventory of Civilian. Plutonium
aad the Spread of Nuclear Weapons. A Special Report et the Weelear
Castro' Institute. May 1903.
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Table 1

Plutomiu Discharge Rate sag Isotopic Compesitiem, by Type of Power Reactor
Reactor

Plutonium Dischargeda
(kg. Pu/GWe(net)-year)

Typical Isotopic Composition of Plutonium in Spent Fuel
(per cent by weight)
Pu-238

LWRc

330

Can dud

Magnox

650

2.5
_e

Pu-239

Pu-240

58.5

24

68

24.5

6
4

Pu-241
11

Pu-242
4

1.6

f

LWGRS

800

-e

76

20

300

0.7

48

35

70
97
58

25

10.3

6

h

LMFER
core plus blanket
blanket only
core only

220
365
-145

3

2

5

3

3

34

Mote:

The main types of commercial nuclear power reactors are the light water
reactor (LWR), the graphite moderated gas-cooled reactor (also called the magnox
reactor), a heavy water moderated reactor called the candu reactor, and a light
water graphite moderated reactor (LWGR) found in the Soviet Union. The liquid
metal fast breeder reactor (LMFER) is under comercial development.
Source: David Albright, World Inventories of Civilian Plutonium. Center for Energy and Environmental
Studies, Princeton University, and Federation of American Scientists, Washington, D.C.
Working Draft
of paper prepared for the Conference on International Terrorism: The Nuclear Dimension, June 24-25, 1985,
Washington, D.C., sponsored by the Nuclear Control Institute.

412

b

416
Ref

d Comments For Table 1

a. The rite at which plutonium is discharged in spent fuel for
each type of reactor is the typical amount of plutonium that
is discharged in the spent fuel each year by a 1,000 MWe (net)
plant operating for 365 days, i.e. one that has a 1002
capacity factor, in a mode optimized for electricity
production.
(The net electricity production as distinguished
from gross or total electricity production is the energy
produced by the reactor, less the energy to produce and
operate the reactor.) The actual discharge rate for a specific
reactor depends on the reactor's capacity factor for that
year, its thermal efficiency, the frequency of fuel reloading,
the extent to which the fuel is reshuffled during refueling,
and the fuel's enrichment.
b.

The isotopic composition of the plutonium is at the time
that the plutonium is discharged from the reactor. Because
Pu-241 has a half life of only 13.2 years, after the end of
one year the amount of Pu-241 will have decreased by about 5
percent.
c.

U.S. Department of Energy, Nuclear Proliferation and
Civilian Nuclear Power, Report of the Nonproliferation
Alternative Systems Assessment Program, Volume IX: Reactor and
Fuel Cycle Descriptions, pp. 13 and 14. The plutonium
discharge rate for the pressurized water reactor (PWR) is 325
4g. plutonium per GWe (net) per year and for the boiling water
reactor is 340 kg. plutonium per GWe (net) per year. Since
roughly two thirds of the reactors are t.Rs and one third are
BWRs, the value listed in the table is an average for this
specific
combination of reactors. The PWR used as a standard
in the DOE study uses fuel that is 3 percent enriched uranium
and achieves an average burnup of 30,400 MWtd/MTU.
The BWR
uses 2.9 percent enriched uranium and achieves an average
burnup of about 28,000 MWtd/MTU. The isotopic composition of
the plutonium listed above is typical of these burnups.
d.

Y.A. Chang and C. Till, "Alternative Fuel Cycle Options,"
ANL-77-70, Argonne National Laboratory, September 1977. (Also
in a set of tables titled "Fuel Cycle Options and Fueling
Modes," circa 1977.)
The burnup of the spent fuel is 7,500
MWtd/MTU and the plutonium production rate is normalized to a
100 percent capacity factor.
e.

Negligible quantities.

f.

A fairly typical discharge rate for British gascooled
reactors is 800 kg. plutonium per GWe (net) per year (Official
Report of the House of Commons, Hansard, 27 July 1983, column
439.
This rate was supplied by the Secretary of State for
Energy). Another estimate can be derived from data on a French
gasgraphite reactor (Syndicat CFDT de l'Energie Atomique, Le
Dossier Electronucleaire, (Editions du Seuil, 1980), p. 51).
For a French reactor whose fuel is discharged at a burnup of
4,000 MWtd/MTU, the spent fuel contains 2.5 kg. of plutonium

413

;

417
per Mil/ with the isotopic composition listed in the table.
Dividing these numbers gives the plutonium production rate in
terms of thermal power - 228 grams of plutonium discharged per
MWt-year. French gas-graphite reactors have an average thermal
efficiency of about 0.28 based on net electricity production
and about 0.30 based on gross electricity production ("General
Information," Nuclear Engineering International, October
Supplement, October-1984). Thus, the plutonium discharge rate
in terms of electricity production is 815 kg. Pu /GWe
(net)-year and 760 kg. Pu/CWe (gross)-year which agrees
reasonably well with the British government estimate mentioned
above if the corresponding spent fuel has a burnup of 4,000
The isotopic composition data in the table are for
MWt-d/MTU.
4,000 MWt-d/MTU (Le Dossier, op. cit.).
In general, the burnup of the fuel in both French and
British gas-graphite reactors is now about 4,000 to 5,000
In the past it was significantly lover and in the
MWt-d/MTU.
future it might be even higher.

The discharge rate for the LWGR is for both types, the
RIME-1000 and the RBMK-1500. The fuel is enriched to 1.8 Z and
discharged with a nominal burnup of about 18,000 MWt-d/MTU (I.
Ya. Emel'yanov, A.D. Zhirnov, V.I. Pushkarev, and A.P.
Sirotkin, "Increasing the Efficiency of Uranium Utilization In
the REMK-1000 Reactor," translated from Atomnaya Enersiya,
vol. 46, No. 3, pp. 139-141, March 1979, Plenum Publishing
Corporation). The isotopic composition of the plutonium is
interpolated from burnup data for 18,000 and 20,000 MWt-d/MTU
(T.S. Zaritskaya, A.K. Kruglov, imd A.P. Rudik, "The Formation
of Transuranium Nuclides in Connection with the Combined Use
of VVIR and RIME Power Reactors," translated fro Atomnaya
Energiya, vol. 46, No. 3, pp. 183-185, March 1979, Plenum
Publishing Corporation).
g.

J. Bussac and P. Reuss, Traite de Neutroniclue, Herman,
1978, pp. 583-588. The values from this book are normalized to
a 1000 MWe plant and a 100 percent capacity factor. Unlike the
other reactors in this table, which us, uranium fuel that
initially contains no plutonium, the breeder reactor's fuel
contains about 15 to 25 percent plutonium. Thus, the discharge
rater for the breeder reactor core refer only to the net
increase or decrease in the plutonium. The amount of plutonium
discharged in breeder spent fuel is considerably greater than
the amount discharged in the spent fuel of the other reactors
A 1000 MWe breeder reactor operating at a 70
in this table.
percent capacity factor will discharge roughly 1,500 to 2,000
kilograms of plutonium each year depending on its design and
mode of operation (DOE, Nuclear Proliferation, op. cit., p.
h.

B-30.)
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Table 2
Flutoaium Discharged is Spent Fuel from Foyer-Reactors is the
Wsstera World
Cumulative Total (metric elms)*

Ceaatryb

Through 1984

Argentina
Bangladesh
Belgium
Brazil
Canada
Egypt
Finland
France
Germany, West

Through 1990

2.0
-

5.0
0.1
28

-

6.3

1.75
3.6
27.7
1.5

210
99
16
15

153
30
?

1.5

0.3

2.1
0.5

-

0.5

3.5
4.3
2.4
1.9

1.9
14
22

5.1

9.4

-

-

3.0

9.3

0.4

TOTALSe

8.4

2

13

0.8

100

Yugoslavia

64

8

140

-

41.7

USA

4.8
5.4

?

27

-

10

Switzerland
Syria
Taiwan
Turkey
United Kingdom

93
45

13

-

0.1
6.0

Spain
Sweden

1.4
63

3.0
17

Mexico
Netherlands
Pakistan
Philippines
South Africa

12

-

36

India
Italy
Japan
Korea
Libya

4.4

Through 2000

300

6

28

40
18
?

23

-

?

58

87

200
1.0

630

400
3

1350

Refsreaces and Comments
a.

The sources for this table are described in tables 3 and 4
and in the text.
b.

Other countries, such as Iran and Iraq, might also have
nuclear reactors in operation by the end of this century.
c.

Totals rounded-off

Source: Ibid.
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Table 3
Plutonium Discharged is Light Water Reactor Spent Fuel is the

Wester World
Cumulative Total (metric tease
Cesstry

Through 1,114

Through MO

Through 2000
b

Bangladest,

Belgium

-5.0
0.1
-3.0
21

71

Germany, West

17

45

Korea, South
Libya
Mexico
Netherlands
Pakistan
Philippines

South Africa
Spain
Sweden
Switzerland
Syria
Taiwan

1.0
-1.4
26

1.0
--

27
--

2

6.3

13

180
99
2

1.4
-2.7
62

150

6.3

25

1

12

,tc

--

3.5
4.3 d
1.4
1.9

0.8
1.5
-0.1
2.6
10

2.1
-0.5
1.9
22

USA
Yugoslavia

9.4
-9.3
-200
1.0

TOTALS

200

460

References asd C

6

21e
40
14
?I
23
38

8.9

5.1
-3.0
-100
0.4

United Kingdom

8

1.4

Brazil
Egypt
Finland
France
India
Israel
Ittly
Japan

?

-12

400
3

1050

is

The cumulative totals ignore reductions in the amount due to
the decay of plutonium-241, half of which decays every 13 years.
a.

The Soviet Union has offered to finance Bangladesh's 440 NWe
Whether the government will accept is
pressurized water reactor.
unknown. See Nuclear Engineering International, February 1985, p.
b.

7.

Libya might receive twin 440 NWe pressurized water reactors
from the Soviet Union. A Belgian company was to have participated
in the construction of the reactors, but pressure from the United
States led the Belgian government to refuse to allow the company
to participate i.. the construction.

c.

d. Pakistan is having great difficulty finding someone to sell it
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a reactor.
The Soviet Union decided not to sell it one and other
suppliers will only do so after Pakistan
has placed all its
nuclear facilities under safeguards.

In 1984 the Spanish
nuclear units until aftergovernment froze construction of five
1992. The estimate in the
that none of the five plants will be finished by the table assumes
end of this
century.
e.

f.

The Soviet Union has agreed to help Syria build
a nuclear
power plant, Nuclear Engineering
International, January 1985,

6.

p.

g. A decision to build a pressurized
water reactor in Britain has
not yet been made. The estimate for the
cumulative amount of
plutonium assumes that the first
reactor begins operation in 1995
and is quickly followed by the operation
of three
units this
century ("NUKE?! Market Report on the Nuclear Fuel more
Cycle," May
1984, NUKEH, GmbH, Hanau, Federal Republic of Germany).
h.

Totals rounded off.

Source: Ibid.
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Table 4
Plutonium Discharged in Western Nom -Light Water Reactor Spent Fuel
Cumulative Total (metric tons)."

Couutry
Argentina
Canada
France
India
Italy
Japan
Korea

Pakistan
Spain
United Kingdom

TOTALS

h

Reactor
Type
Candu
Candu b
Magnox
Candu
Magnox:
Magnox
Candu
Candu
Magnoxe
Magnox

AGO

Through
lIt't

Through
1990

4.4

2.0

63
22

28
15

3.4
2.7
2.2
2.1
0.5
4.9

0.75
2.2
1.7

0.5
0.3
3.4

50

39

8.4

2.7

96

165

Through
2000

13

140
30
14
3
5
1

7

64
20

300

References and Comments
The cumulative totals ignore reductions in the amount due
to the decay of plutonium-241.
a.

The estimate of plutonium production in French
gas-graphite reactors through 1984 uses a different plutonium
discharge rate than the one in table 1. The average burnup of
the fuel is assumed to be only 3,000 MWt-d/MTU (for fuel
reprocessed at La Hague through 1981 see Nuclear Regulatory
Commission translation of Castaing, Reimond et al, Rapport du
Groupe de Travail sur la Gestation des Combustibles Irradies
( France, Ministere de la Recherche et de l'Industrie, 1982)
Attachment 4 "Analysis of the Dosimetric Results of the
External Exposure," Table VIII). Through 1984 the conversion
factor is 810 kg. Pu per GWe (gross) per year (At a fuel
burnup of 3,000 MWt-d/MTU the amount of plutonium discharged
is about 2 kg. per MTU (Le Dossier, op cit. (see footnote f,
The average thermal efficiency of the reactors is
table 1)).
about 0.30 for gross electricity production ("General
Information," Nuclear Engineering International, October
Supplement, October 1984)).
After 1984 the fuel burnup is assumed to be 4,000
MWt-d/MTU and the value in table 1 is used. The gas-graphite
reactors are expected to close down in the 1990s. The date
when they close is estimated by assuming that each reactor is
The amount of plutonium in the last core
lasts 25 years.
estimated to be 2.0 metric tons of plutonium per GWe (Nuclear
Energy Agency, Nuclear Energy and Its Fuel Cycle, Prospects
to 2025 (OECD, Paris 1982)). This reference lists 1.8 MT of
b.
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fissile plutonium per GWe.
It is assumed that the final fuel
has a fairly low burnup and the fissile fraction is crudely
estimated to be about 85 to 90 percent.)
c.
The Latino gas-graphite reactor operates at a burnup of
about 3,000 MWt-d/MTU ("Technical Data," Nuclear Engineering
International, October Supplement, October 1984).
At this
burnup about 2.0 kg Pu are contained in each metric ton of
spent fuel (Le Dossier, op. cit.).
The
thermal
efficiency
cf
Latino is about 0.3 for
gross electricity production and 0.28
for net electricity production
("General Information, op.
cit.).
Thus, the plutonium discharge rate is about 810 kg
Pu/GWe (gross)-yr and 870 kg. Pu/GWe (net)-yr.
it
that Latino will shut down in 1992 after 25 years ofis assumed
operation (see footnote b).

d.

The Tokai gas-graphite
reactor opeTates at a burnup of
about 3,000 MWt-d/MTU ("Technical Data," op. cit.).
thermal efficiency of this reactor is 0.28 for gross The
electricity production and 0.27 for net production ("General
Information, op. cit.).
It is assumed that Tokai will shut
down in 1994.
e.
The burnup of the Vandellos 1
gas-graphite reactor is
estimated to be about 6,000 MWt-d/MTU
("Technical Data," op.
cit.) which corresponds to 3.3 kg. Pu per
metric ton of
uranium (Le Dossier, op. cit.) Its thermal efficiency is 0.27
for net electricity production and 0.28 for gross production
("General Information," op. cit.).
The reactor is jointly owned by France and Spain and all
Vandello's spent fuel is shipped back to France where it
is
reprocessed. The reprocessed plutonium is kept
by France.
f.

The plutonium discharge
for gas-graphite reactors in
table 1 is used as a basis torate
compute the plutonium
accumulation from British gas-graphite reactors.
ratio of total net electricity production to gross Because the
electricity production is about 0.85 ("General Information,
op. cit.), about 680 kg. Pu are produced per GWe (gross) per
year.
Since no more gas-graphite plants will be built, the only
unknown in estimating future nuclear capacity is when they
will be shut down. Presently, they are expected
last 30
years instead of 25 years as originally estimated to
(A.W.
Clarke and C.J. Marchese, "CEGE Nuclear Station Performance
Current Status," Nuclear Eur.711, 1/1985, January 1985,
pp.
1317).
Final cores are estimated to contain 2 metric tons
of
plutonium per GWe (see footnote b).
g.

The advanced gas reactor is only built in the United
Kingdom.
Its plutonium production rate is about 250 kg. Pu
per GWe (net) per year (Official Report of the House of
Commons, Hansard, 27 July 1983, column 439).
Converting from
net to gross electricity production gives a plutonium
production rate of about 230 kg. Pu per GWe (gross) per year
("General Information," op. cit.). The date when the
facilities under construction begin operation is taken from
Atomic Industrial Forum, "AIle International Survey,"
Bethesda, Maryland, April 17, 1985.
h

Total figures are rounded-off.

source: Ibid.
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Table 5
Pluteeium Discharged in Speet Peel from Major
Reactors in Communist Countries
Cumulative Total* (Metric Tees)

Through MO
1

Ceeetry
Iulearia
China, Peoplts
Republic of
Cuba
Csechoslovakiac
Germany, last
Nungary
Poland
Romania
d
U.S.S.R.

Reactor
Type
PWR1
PWR
PWR
PWR
PWR
PWR
PWR

1984

I.E.

PWR

Lever
Estimate

Upper
Estimate

1.0
2.0

0.2

0.3
5.2
3.8
2.2
0.8

Through 2000
Upper
Lover
Estimate
Rstiaate
13

5.5
-

Candu
LWCR s

TOTALS'

Through

0.5
5.2
12

2.2

OA

15

5.4

6.9

1.1

2.1
20

17
13

5.7
3.4
5.6

17

5.7
5.6

6.2

38
34

60

160

14

27
34

74

74

29

79

90

200

300

10

NOM The uncertainties of the values in the table reflect
primarily the limited amount of information available about
nuclear reactor 'roars.. in Communist countries and the
oftentimes overly optimistic Soviet forecasts of the number of
reactors that will be built. for a general discussion of these
problems, see Office of Technology Assessment, Technology and
Soviet Energy Availability, November 1981, Washington, D.C.
The amount of plutonium discharged in the spent fuel is
d from an estimate of the electricity production of the
d
reactors. The primary source for the nuclear capacity of the
communist countries is the Atomic Industrial Forum, AI!
The
International Survey, April 17, 1985, Sethesda, Maryland.
electricity production in each country is converted into
plutonium production by assuming that the capacity factor is 65
percent for all these reactors and by using the conversion
In the case of the pressurised reactors,
factors in table 1.
the plutonium discharge rate is found in footnote c to table 1
and is 310 kg. Pu per MWe (gross) per year at 100 percent
capacity.
Two estimates of future plutonium inventories in spent fuel
are used: a "lower estivate" that represents reactors
operating, under construction, or ordered, and an "upper
estimate" that, in addition to the above categories, includes
In both cases, reactors are included only if
planned reactors.
an anticipated date of commercial operation is publicly known.
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Refer eeeee sad C
a.

to For Table 5

Pressurized water reactor, a type of light water reactor.

b.

The amount of plutonium estimated to be in Chinese spent
fuel assumes that the lower estimate of the nuclear electricity
capacity in 2000 will be 4.1 GWe and that the upper one will be
6.1 GWe.
c.

The startup dates of several of the reactors under
construction in Czechoslovakia has been postponed by several
years from the ones in the Atomic International Forum list of
reactors.
d.

The nuclear capacity for the Soviet Union before 1982 is
from B.A. Semenov, "Nuclear Power in the Soviet Union," IAEA
Bulletin 25, June 1983, p. 48 and after 1982 is derived
primarily from Atomic Industrial Forum, AIF International
Survey, April 17, 1985, Bethesda, Maryland. After 1990 the
upper estimate for the PWRs includes both the PWRs and the
LWGRs. The upper estimate for plutonium accumulation
through
2000 assumes that the total nuclear capacity in the Soviet
Union will reach 55 CWe by 1990, 75 CWe by 1995, and 100 GWe by
2000 (see footnote f below).
e.

Light-water cooled, graphite-moderated, reactor.

f.
The number of LWGRs that are planned to be built is not
publicly known.
Gene:ally, only the total future nuclear
capacity is publicly announced, not the number of each type of
reactor that will be built.
Since it is known that most of the
future reactors will be PWRs, it is assumed for the sake of
this calculation that all new reactors will be PWRs. This
assumption will not affect the total plutonium accumulation for
the Soviet Union, because each type of reactor produces almost
the same amount of plutonium per GWe per year.

g.

Totals rounded off.

Source: Ibid.
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Table 6

tug Capacities of Major Civilian
Reactor fuels

Re*

leprec ****** of P

Year
Operational

Type of
Reactor 'mill°

Capacity
(MTV/year)

Csemtry

Facility

Argentina

E

Oxide (candu)

1888?

5

Belgium

Mol

Oxide (LWR)

18922

120

Resends

Oxide (LWR)

1989

B

'1

Prance

La Hague
UP2

3

(magnox)

1967 -$6

(LWR)
(LWR)
(LWR)

1976
1991 or 92
1989
1958

800 g
400 g
800
800
d
500

UP2-800
UP3
Marcoule UPI

Metal
Oxide
Oxide
Oxide
Metal

West Germany

Karlsruhe
Bavaria

Oxide (LWR)
Oxide (LWR)

1971
1992

350

India

PREPRE
Kalpakkam f
Western India

Oxide (candu)
Oxide (candu)
Oxide (candu)

1979g
1987?

100
100

?

350

Japan

Tokai Mura
Rokkashomura

Oxide (LWR)
Oxide (LWR)

1977
1895

210 g
800

Pakistan

Cheshire

Oxide (candu)

2

100

United Kingdo

Sellafield
Thorp

1864
Metal (magnox)
Oxide (LWR4ACR)1990

lel

d C

(eagnox)

Per Table 6

Unless otherwise noted, the data in this table are
Some of the capacities in this table
compiled from table 7.
are design capacities of the plant. In these cases, more
realistic yearly throughputs of fuel are listed in table 7.
a.

Many of the reprocessing facilities will process other
types of fuel. The above table only lists the main type of
spent uranium fuel that is reprocessed at this facility. In
addition, only spent fuel that contains significant amounts
of plutonium is included

b.

c. Siert 1876 both gas-graphite and LWR spent fuel have been
reprocessed at the UP2 facility. The values for the fuel
capacity refer to the nominal capacity for each type of fuel

42,E

20

r

2500
1200

I
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if only that type was reprocessed during :he year. Actual
capacities-for the last several years are listed in table 7.
Breeder reactor fuel has also been reprocessed in
UP2.

d.
This value is for only power reactor fuel. Fuel from
military reactors has also been reprocessed in UPI.
e.

From 1979 until sometime in 1962 only metal fuel
(probably from the Cirus reactor) was reprocessed.
In late
1962 the facility began reprocessing spent fuel from the
Rajasthan reactors.
f.

n.

This facility will also reprocess breeder reactor fuel.
This value is the nominal capacity of Tokai Mura.

h. The actual capacity of the metal reprocessing facility is
only about 1,250 MTU per year of civilian power reactor
metal fuel (see table 7).
i. The acty . average capacity during the first ten years of
operation oc THORP will be only about 600 MTU per year.

source: mid.
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Table 7
Reprocessing Capacities of Major Civilian Reprocessors
to 2000
(Albright, 1985)
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Refereuees and Coumeats For Table 7
a.

Cold startup is not expected until mid-1987 and no date
hol been set for radioactive operation ("Argentina Denies
Receiving West German, Italian Reprocessing Know-How,"
Nucleonics Week, May 30, 1985, p. 4).
Initial capacity
projections for the plant are 10 to 15 kilograms of
plutonium a year or 5 metric tons of spent fuel a year
("Argentina Looks to Reprocessing Plant to Fill Own Needs
Plus Plutonium Sales," Nuclear Fuel, November 8, 1982).
The
plant is designed for relatively easy expansion to an
industrial scale.
b.

"Synatom Sets Up Belgoprocess," Nuclear Engineering
International, May 1985, p. 7 (See also p. 31
World
Survey.") The estimated annual capacity is
120 metric tons
of heavy metal a year. The annual capacity during
the
initial years is estimated. If the plant operates, it would
be devoted to reprocessing of Europe's nonstandard fuel,
such as the smaller fuel from earlier light water
reactors,
fuel from other kinds of reactors like the French Monts
d'Arree gas-cooled heavy water reactor, and LWR mox fuel.
decision to restart the plant is currently in doubt, becauseA
of Belgian utility doubts that reprocessing is economic and
lack of foreign interest in contracting for reprocessing
services ("Belgians dither over repocessing plant," Nuclear
Engineering International, December 1984, p. 13).
c.

Nuclear Assurance Corporation, Reprocessing Status
Report, Atlanta, Georgia, October 1982.
d.

UP2 is being upgraded to reprocess up to 800 tons a year
through a project known as UP2-800.
e.
J. Megy, "Reprocessing Spent Fuel in France," Nuclear
Engineering International, March 1983 pp. 40-42.
f.
"Cogema Exceeds Reprocessing Target by 20%," Nuclear
Fuel, November 21, 1983, p. 8.

g.

N'iclear Fuel, February 25, 1985.

h.

Cogema expects to have a capacity at UP2 of 350 MTU/yr
rather than 250 MTU/yr sometime in the late 19802 and early
1990s before it is converted into UP2-800 ("Cogema Aiming to
Offer Fixed-Price Reprocessing," Nuclear Fuel, January 28,
1985).

i. U ?2 -800 will become operational

in 1991 ('Progress in URG
Shareholders' Projects," Reprocessing News, United
Reprocessorg GmbH, Karlsruhe, Federal Republic of Geruary,
May 1984, p. 4), although its startup might be delayed one
year.
Its capacity during the fist year is estimated to be
150 tons of spent fuel and trill reach its full capacity of
800 tons per year four years later (Nuclear Regulatory
Commission translation of CasZaing, Raimond et al, Rapport
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du Groupe de Travail sur la Gestation des Combustibles
Irradies (France, Ninistere de la Recherche et de
l'Industrie, 1982), Attachment 3 (known as the "Castaing
The capacities from 1992 through 1994 are
Report")).
estimates based on a linear increase in capacity from 1991
until 1995.
Cogema, Washington, D.C., personal communication,
February 1983.
j.

k.

Cogema, Washington, D.C., personal communication, 1984.

1.

Nuclear Fuel, February 25, 1985.

m. The reprocessing of metal fuel will be transferred to the
UPI plant in Marcoule in 1966; "France: Cogema's 1984
production programme for La Hague," Reprocessing News,
United Reprocessors GmbH, May 1984, p. 6.
UP3 is scheduled to startup in 1989, "Progress in URG
Shareholders' Projects," Reprocessing News, United
Another source states
Reprocessors GmbH, May 1964, p. 4.
that active service is scheduled for mid-1988, "Cogema
Profitable in 1963," Nuclem' Fuel, July 2, 1984, p. 13.
UP3's capacity during its first year is estimated to be 100
tons per year and will reach its full capacity year four
years later ("Castaing Report," op. cit., Attachment 3). The
capacities from 1969 through 1992 are estimates based on a
linear increase in capacity from 1986 through 1992. A Cogema
official said to Nuclear Fuel (NF, June 20, 1983) that "the
plant should be able to reprocess 920-936 MT per year
beginning around 1990, with smaller quantities for the first
two years of operation in 1988 and 1989." The increase in
capacity to 900 metric tons a year in table 7 above
corresponds to Cogema's offer to reprocess 7,000 metric tons
of spent fuel rather than 6,000 ("Customers See Little
Choice in Cogema 'Offer' of Extra Reprocessing," Nucleonics
Week, June 9, 1963).
n.

Estimated, but see footnote d in table 11. (See also
"Summary of Nuclear Power and Fuel Cycle Data in OECD Member
Countries," March 1984, Nuclear Energy Agency, Organization
for Economic Co-Operation and Development, p. 1-.) Because
all magnox fuel will be concentrated at Marcon1e after 1966,
the U101 facility is being modified and extedded, most
notably with the construction of a new Ipent fuel storage
mild decladding complex, MAR-400 ( A. Cruickshank, "Cogema
looks to wider markets," Nuclear Engineering International,
September 1964, pp. 30-39).
o.

Nuclear Assurance Corporation op cit. The nominal
capacity is 35 metric tons of uranium per year for fuel with
20,000 MWd/MTU and 10 to 15 metric tons per year for fuel
with 30,000 MWd/MTU.
p.

q.

The reprocessing plant at Karlsruhe was shut down in May
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1980 and reopened in late 1982. From the date when
the plant
was restarted through late June 1983 about 20 metric tons of
uranium fuel was reprocessed, "FRG: Successful Operation of
the WAK-plant," Reprocessing News, United Reprocessors GmbH,
November 1983, p. 3.
During late 1983 a small amount of
spent fuel from the the nuclear ship "Otto Hahn was
reprocessed," "FRG:
Successful Operation," op. cit.
r.

"DWK Selects Site For Reprocessing Plant," Nuclear Fuel,
February 11, 1985, p. 7. I estimate that
the capacity will
increase in a similar way as the French reprocessing plant
UP3 at La Hague.
This estimate is consistent with estimates
by the German reprocesser,
DWK, "Cogema, SGN and DWK Sign
Reprocessing Accord," Nuclear Fuel, July 16, 1984. p. 4.
s.

The nominal capacity of the plant is auout 40-60 metric
tons per year.
The yearly increase in the capacity is an
estimate. Trombay went into operation in 1964 with a nominal
capacity of 30 MT per year (Annual Report: 1983-84,
Government of India, Department of Atomic Energy, p.
This facility supplied the plutonium for the bomb India
exploded in 1974 ("India Reprocesses Rapp Fuel Under IAEA
Eyes," Nuclear Fuel, February 14, 1983).
it was partially
decommissioned in 1972.
It restarted in late 1984 or early
1985. Spent metallic fuel from the Dhruva reactor (scheduled
to start operation in 1985) and Cirus research reactor will
be reprocessed at this facility ("The Reprocessing Plant
at
Trombay is Ready For Recommissioning,"
Nuclear Fuel, May 9,
1983 and Annual Report: 1983-84, Government
of India,
Department of Atomic Energy, p. 26).
it is estimated in in
the main text of the article that about 15 metric tons of
fuel will be discharged per year from these reactors.
The
capacity has been rounded up to 40 metric tons of fuel per
year.

t.
PREFRE began reprocessing spent fuel from the Rajasthan
Atomic Power Station (RAPS) in late 1982 ("India Reprocesses
Rapp," op. cit. (but see footnote f in table 11 about metal
fuel reprocessed earlier)). From late 1982 through late 1983
about 20 metric tons of RAPS fuel were reprocessed (A.
Abraham, "Plutonium Missing in Tarapur Plant," The Sunday
Observer (Bombay, India), October 16-22, 1983).
The fuel
reprocessed had a low burnup and is reported to have
contained only 25 kilograms of plutonium (Abraham, op.

cit.).

It is possible to derive an upper bound on the annual
amount of plutonium that will be separated at PREFRE.
The
nominal daily reprocessing capacity of the PREFRE facility
is 0.5 tons of uranium per day ("India's Significant Efforts
on Reprocessing and Vitrification," Nuclear Europe, 1/83, p.
45-46).
Assuming the plant will operate for 300 days a year
then it could process up to 150 metric tons
of fuel a year.
The French discovered that their nominal capacity had to be
further reduced by another factor of one third to account
for unscheduled shutdowns ("Castaing Report," attachment 1,
op. cit.) which results in an annual capacity of 100 MTU.
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The amount of plutonium in each metric ton of spent fuel
depends on tohether it is candu or EWE spent fuel and on the
If only candu fuel is reprocessed
burnup of the spent fuel.
and burnups reach 5,000 to 7,000 MWtd/MTU, about 3 to 4 kg.
of plutonium are contained in each metric ton of fuel
("Heavy Element Concentrations in Power Reactors,"
SND-120-2, NUS Corporation, Clearwater, Florida, May 1977).
Thus, about 300 to 400 kg. of reactorgrade plutonium could
If low burnup fuel is reprocessed,
be produced each year.
about 1 kg of plutonium is contained in each metric ton of
fuel and 100 kg. of weapongrade plutonium can be separated
each year.
Besides the difficulty most countries have had achieving
nominal reprocessing capacities, there is another problem
that India must face in actually reprocessing 100 MTU per
year. There might not be sufficient spent fuel to reprocess.
The purpose of the Tarapur reprocessing facility is to
handle spent fuel from both the Tarapur reactors and the
RAPS reactors. However, the yearly discharge from these
reactors (under normal operating conditions) is only about
70 metric tons per year of which about 15 to 20 tons is from
the reactors at Tarapur (Nuclear Assurance Corporation,
Reprocessing Status Report, Octobe' 1982, Atlanta, CA).
Moreover, it is unlikely that any Tarapur fuel will be
Until 1980 the fuel was supplied by the United
reprocessed.
States and its reprocessing requires U.S. consent, which
India is unlikely to receive. Further, the Tarapur reactors
were supplied by the United States and under the U.S./India
Agreement for Tarapur, any spent fuel supplied by another
supplier would still be subject to U.S. control, although
(Since 1984
India disputes this part of the agreement.
France has been supplying low enriched fuel to the Tarapur
reactors at the request of the United States. This
arrangement with France, however, does not affect U.S.
control over the spent fuel.)
The initial date of operation of the Kalpakkam plant is
an estimate as is the projected increase in capacity during
The nominal capacity of the Kalpakkam
the first few years.
facility is about 100 metric tone of spent fuel per year.
Nowever, this facility is expected to have two separate
one to handle spent fuel from the
reprocessing lines
Madras Atomic Power Station (MAPS) and the other to handle
fuel from the Fast Breeder Test Reactor (Department of
Atomic Energy, Annual Report, 1982-83 and "India Reprocesses
Rapp Fuel Under IAEA Eyes," Nuclear Fuel, February 14,
Maps will discharge about 50 metric tons of spent
1983).
fuel each year (Nuclear Assurance Corporation, op. cit.).
The 40 MWt Fast Test Breeder Reactor (FTER) is expected
to go critical this August ("India first to use mixed
carbide fuel," 11-1012SIMA.12111191IELIMILL22411. May 1985).
It will be the first breeder reactor to use mixed
uraniumplutonium carbide fuel. Breeding ratios are
significantly higher for carbide fuel than the more standard
oxide fuel, and thus, the doubling time will be
significantly less. A higher breeding ratio also means that
u.
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more high quality plutonium can be produced in the blanket.
v.

The amount reprocessed in 1982 is estimated from the
following information. Through June 1981 Japan's Power
Reactor and Nuclear Fuel Development Corp. (PNC) reprocessed
a cumulative total of 106 metric tons of spent fuel ("PNC to
Reprocess 200 tonnes in Two Years at 586,900/tonne in Pact
with Utilities," Nuclear Fuel, November 23, 1981). From June
1981 until August 1982, PNC reprocessed about 45 metric tons
of spent fuel
Re ort of

Commission - 1982).UntiitherePi4cesiingiiciliryat.;sed
down in February 1983, PNC had reprocessed a cumulative
total of 170 metric tons of spent fuel (Reprocessing News,
United Reprocessors GmbH, November 1983).
w.

The plant closed down in February 1983. It restarted in
February 1985 ("PNC Runs Tokai Reprocessing Plant," Atoms in
Japan, February 1985, pp. 26-27). In trial runs in February
1983 and in December 1983, PNC reprocessed respectively 1
and 2 tons of BWR fuel ("PNC Fears it Won't Reprocess
Substantial Quantities, Nuclear Fuel, February 28, 1983, p.
11 and "Tokai Tests Repaired Dissolver," Nuclear Engineeriu
International, February 1984, p. 9).
x.

"Reprocessing to resume at Tokai Mura," Nuclear Fuel,
November 26, 1984, p. 9. In order to process the full 140
metric tons in 1986, Japan will have to obtain the approval
of the United States.
Beginning in 1986 Japan is likely to
reprocess between 5 and 10 metric tons of spent mox fuel
from its Fugen reactor ("Reprocessing to resume at Tokai
Mura," op. cit.).
Finally, the capacity for spent fuel
storage is to be increased from 97 to 140 metric tons ("PNC
Runs," op. cit.)
y.

The capacity after 1986 is estimated.

z.

"Japan Utilities Bare Plans to Build Fuel-Cycle
Facilities at Shimokita," Nuclear Fuel, July 30, 1984. The
nominal capacity of the plant is planned to be 1,200 metric
ton of uranium a year with a working capacity of 600 to 800
metric tons of uranium per year with the plant's startup
targeted for 1995 ("Japan Chooses Fuel Cycle Sites," Nuclear
Engineering International, June 1984, pp. 12-13). The
capacity listed in the table above is arbitrarily set at 600
MTU/year.
I estimate that the capacity will increase in a
similar way as the French reprocessing plant UP3 at La
Hague.
Plans for this plant might be modified. It is
possible that instead of a single reprocessing line, two
lines would be built.
The second would be built a few years
after the first one, depending on need (P. Leventhal,
Nuclear Control Institute, personal communication, 1984).
as.

New Laboratory is a small facility located next to the
Pinstech Laboratory that can process about 2 to 5 metric
tons of spent fuel per year (Thomas W. Graham, "South Asian
Nuclear Proliferation and National Security Chronology,"
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Center for International Studies, Massachusetts Institute of
Technology, Cambridge, MA).
There is no evidence that New
Lab has processed any plutonium-containing spent fuel
(Graham, op. cit.)
Chesil.* is a 100 metric on per year plant currently
under construction. Originally, France would have supplied
the plant, but the United States stopped the sale. Pakistan
has continued to work on the facility with limited success
(Nuclear Fuel, March 26, 1984).
Pakistan has agreed to a
safeguards agreement on Chashma with France and the
International Atomic Energy Agency (IAEA).
If the facility
is completed, whether safeguards will be applied will become
an important and highly contentious issue.
bb.

Sellafield's (formerly Windscale) nominal capaciry is
However, its actual capacity is
2500 tons per year.
estimated to vary roughly between 1000 and 1500 tons per
year (Syndicat CFDT, Le Dossier Electronucleaire (Seuil,
1980) pp. 1994, 202, 502 and " Nritish Nuclear Fuels Finds
Profits, rain in Reprocessing," Energy Daily, 29 August
1984, p. 4.) Sellafield needs to reprocess about 1300 metric
tons of spent magnox fuel discharged annually from U.K.
F der stations and 100 to 150 metric tons of spent magnox
fuel discharged annually from the Japanese and Italian
magnox reactors (S. Rippon, "Reprocessing - What Went
Wrong," Nuclear Engineering International, February 1976, p.
cc.

25).

Thorp will have a design capacity of 1200 MTU/yr. For
planning purposes an annual throughput increasing to 650
MTU/yr during the first ten years of operation is assumed
("ProgreJA in URG Shareholders' Projects," Revocessing
News, United Reprocessors GmbH, Karlsruhe, Federal Republic
The date of initial operation
of Germany, May 19E4, p. 3).
is scheduled for late 1990. The plant is not expected to
achieve full capacity for several years after start-up. I
estimate that the capacity will increase in a similar way as
the French reprocessing plant UP3 at La Hague. About one
third of the fuel that it reprocesses will be oxide fuel
from advanced gas reactors.
dd.

Source: Ibid.
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Table i

Plutoniu Separated From Light Water Reactor Spent Fuel at
La Raga*, France Through 1913
Couatry

Spent Fuela
(MT)

Plutoniunb
(kg)

belgium

83.2

665

France

83.2

665

348.2

2790

Germany
Japan

41.2

250

Netherlands

73.4

590

Switzerland

101.9

820

731.'

5,780

Total

References sad Consents
a.

N. Delange, "Reprocessing of LWR Spent Fuel at La Hague
1976-1982," Nuclear Europe, 1/1983, January 1983, table 2, p 36
and letter to D. Albright from C. Hutchinson, Cinema, Washington,
D.C., January 4, 1984
b.

Through 1981 the LWR spent fuel contained on average 8
kilograms of plutonium per metric ton of fuel (9 kg. plutonium per
metric ton of uranium) (see footnote c in table 11). In all cases,
except for Japan, the former value was used. The actual value
could vary. In the case of Japan, the amount that was sent back in
1984 is assumed to be all the plutonium that was extracted from
the 41.2 metric tons of spent fuel reprocessed through 1983.
Source: Ibid.
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Table 9

August f Spent Feel (MTU) 6 Plutemimm (MT)
Sal Light Water Reactors Cstracted
From C
6 Britain
for Reprceasimg fa V

Csstry

UP2

Prase: (MTV)
tetra UP3
UP3

Belgium
Germany
Italy
Japan
Netherlands
Spain i
Sweden
Switzerland

139
681

398
2,141

66
357

151
79
55

2,200
120

367
20

Total

Britain

-WM

Total

RWT

-

750d
190g
2,250 h
60g

3929
190

4,968
279
150

-

-

112
78

140' ,
:::

132

672
469

350 J

1:2:
7

1,237

6,000

1,000

3,890

12,127

Ref

Pletaimm
--i7.7,7174.0

5.0c
35.5
1.5c

45.*
2.5e
1.2c
$.1e

l.3e

108

d C

A. Cruickshank, "Cogent, look, to wider market.," Nuclear Enfineerin/
a.
All the spent fuel will be
International, September 1984, pp. 33-39.
UP2
reprocessed at La Hague. The fuel contracted to be reprocessed in the
facility is currently being reproceoapd. The reprocessing of the spent fuel
in the UP3 facility will begin in the late 19$05.

Cogema has announced that it intends to reprocess 7,000 tons of spent
fuel under the UP3 contracts. The extra amounts are assigned to a country
in proportion to the original amount this country contracted for
reprocessing.

b.

The spent fuel is estimated to contain about $ kg. of plutonium per
c.
metric ton.
E. Leyser, "The Back End of the Nuclear.Fuel Cycle in the Federal
Republic of Germany," in The World Nuclear Fuel Market, Proceedings of the
11th International Conference on Nuclear Energy, Florence, Italy, October
in
14-16, 19$4, p. 152. Most of the spent fuel contracted for reprocessing
Britain was contracted in 19$3 when Germany agreed to reprocess 722 metric
tons at THORP (P. Hahlen, "[INTL'. Additional Reprocessing Deals With Swiss,
Germans, and Italians," Nuclear Europe, 5/1983).
d.

e.

The spent fuel is estimated to contain 9 kg. of

plutonium per metric

ton.

C. gratin, "Rationale for Low Cost Plutonium Fuel," paper presented at
the American Nuclear Soceity Annual Meeting, New Orleans, Louisiana, June
Braun lists the total amount of spent fuel contracted by each
3-7, 1984.
Is apparently does not include the extra 1,000 metric tone of
country.
f.
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uranium which viii be reprocessed in UP3. Except for this difference, the
amount in Braun's table agrees reasonably well with the quantities in
the
above table for Belgium, Germany, Japan, Sweden, and Switzerland.
g.

Japan has signed LWR spent fuel reprocessing
contracts with Britain and
France covering about 4,600 metric tons ("Japan Eyes
Interim Storage
Alternatives," Nuclear Fuel, December 3, 1984).
Subtracting the amount
contracted for reprocessing in France (not including the extra fuel to be
reprocessed under the UP3 contracts) leaves 2,250 metric tons.
h.

Sweden has decided to drop all it,, reprocessing
contracts. They will
probably be taken over by Japan and West Germany.
i.
"Gorman, and Japanese Will Take Over Swedish Reprocessing Contracts,"
Nuclear Futl, May 21, 1944.
j.

Switzerland has signed contracts to reprocess 950 metric tons of spent
fuel (P. Hahlen, op. cit.).
Subtracting the amount contracted for
reproceaaing in France (not including the extra fuel to be reprocessed
under the UP3 contracts) leaves 350 metric tons,
Bounce: Ibid.
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Table 10

Amount of Plutonium Separated From Civilian Power Reactor
Fuel by Major Reprocessors
(Through 1984)
Amount (kg)

Country

Facility

Fuel Type'

Belgium

Eurochemic-

metal & oxide

683

b

Mol

France

La Hague

Marcoule

oxide
metal
metal

7,900:
7,220 to 7,480d
4,000

19,120-19,380
840e

Germany, West

Karlsruhe

oxide

India

PREFRE

oxide and metal

Japan

Tokai-Mura

oxide

1,0408

USA

West Valley
Savannah River
Plant
Hanford

oxide

1,330h

oxide
oxide

165i.

Windscale

metal domestic
metal foreign

United Kingdom

oxide

7

f

32,000k
3,500'
300m
35,800

Total

59,000h
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References and Comments For Table 10
The types of fuel reprocessed commercially are oxide
fuels from LWRs and Candus and metal fuels from Magnox or
gas-graphite reactors.
a.

b.

Syndicat CFDT de l'Energie Atomique, Le Dossier
Electronucleaire (Editions du Seuil, 1980), p. 202, 203.
The facility was closed down in 1974, although it might be
restarted in the early 1990s. A small fraction of the
plutonium was produced in non-power reactors.
c.

Through 1984, 986 metric tons (!T) of oxide fuel were
reprocessed at La Hague, Cogema, Washington D.C., January,
1985. Through 1981, 8 kilograms of plutonium were contained
in each metric ton of fuel or 9 metric tons in each ton of
uranium reprocessed at La Hague (Nuclear Regulatory
Commission translation of Gastaing, Raimond et al, Rapport
du Groupe de Travail our la Gestation des Combustibles
Irradies (France, Ministere de la Recherche et de
l'Industrie, 1982), "Attachment 1, "Reprocessing Capacity
of UP3 (Pressurized Water) and of HAO: Past, Present,
Future," table 3 (also known as the "Gastaing Report")).
The average burnup of the spent fuel was 23,000 MWt-d/MTU
("Gastaing Report," Attachment 4, "Analysis of the
Dosimetric Results of the External Exposure," table VIII).
The average burnup of the spent LWR fuel in 1982 and 1983
was, respectively, 21,000 and 23,000 MWt-d/MTU (Cogema,
Paris, personal communication, June 1984). According to the
same GOGEMA source, the burnups of foreign spent fuel, the
main type reprocessed, were expected to increase. Rut,
through 1984 the average plutonium content of the spent
fuel is estimated to remain about 8 kg. of plutonium per
ton of spent fuel.
d.

Through 1984, 4641 MT of commercial metal fuel were
reprocessed at La Hague (Cogema, Washington, D.C., February
1983 and April 1984, French Embassy, Washington, D.C.,
February 1983, and Nuclear Fuel, February 25, 1985, p. 12).
From the mid-1960s through 1981, 4,113 metric tons of metal
fuel were reprocessed at La Hague and contained on average
1.5 kilograms plutonium per metric on of fuel ("Gastaing
Report," Attachment 1, op. cit.
This quantity of plutonium
corresponds to an average burnup of 2,000 MWt-diMTU (Le
Dossier, op. cit.), although the average burnup listed in
the "Gastaing Report" for the fuel is 2,600 MWt-d/MTU
(Atachment 4, table VIII, op. cit.).
In recent years the
burnup of the spent fuel processed at La Hague has been
about 3,000 to 4,000 MWt-d/MTU, which corresponds to about
2 to 2.5 kilograms plutonium per metric on of spent fuel
(Le Dossier, op. cit., p. 51). Consequently, the spent fuel
r717,13iiisFU through 1981 - 4,113 MT of spent fuel- contains
6,170 kilograms of plutonium and after 1981 - 528 MT of
spent fuel - contains about 1,050 to 1,310 kilograms of
plutonium.
Through 1982, 1,358 metric tons of commercial metal

435

439

fuel were reprocessed at Marcoule, COGEMA, Washington,
D.C., personal communication, 1983. According to Nuclear
Fuel (NF, December 31, 1984) slightly under 7,000 MTU of
gas-graphite spent fuel will have been reprocessed at
Marcoule and La Hague through the eld of 1984. Subtracting
from this value the amount of fuel reprocessed at La Hague
and the amount reprocessed through 1981 at Marcoule leaves
1,000 metric tons of spent fuel reprocessed at Marcoule in
1983 and 1984.
It is assumed that the burnup of the fuel
reprocessed at Marcoule is similar to the fuel reprocessed
In this case, however, the fuel reprocessed
at La Hague.
through 1982 i assumed to contain 1.5 kg. Pu per metric
1982 is assumed to contain 2 kilograms of
on and after
plutonium per metric ton.

Fuel from the West German KKN reactor (gas-cooled heavy
water reactor) and from the French EL-4 reactor was also
reprocessed at Marcoule (Le Dossier, op. cit., p. 186), but
the amount of plutonium recovered from these reactors is
within the error of the total amount separated at Marcoule.
NOTE: Military spent metal fuel has also been
reprocessed at Marcoule. Through 1982, about 12,000 metric
tons of metal fuel were reprocessed at Marcoule (J. Megy,
"Reprocessing Spent Fuel in France," Nuclear Engineering
If the 1,358 metric
International, March 1983, pp. 40-42).
tons of civilian metal fuel is subtracted, about 10,640
metric tons of military fuel has been reprocessed at
Marcoule.

The authors of Le Dossier Electronucleaire (p. 186)
estimated that through 1977 about 9,910 tons of metal fuel
from the military reactors Cl, G2, and G3 were reprocessed.
They list the burnup of the spent fuel as between 100 and
1,200 MWt-d/MTU with an average burnup of about 400
MWt-d/MTU. A maximum estimate of the amount of weapon-grade
plutonium produced can be derived by assuming that it was
It is an overestimate, because
all produced is G2 and G3.
the Cl fuel is also included in the total amount
reprocessed and it contained significantly less plutonium
In
per metric on of uranium than the G2 and G3 reactors.
any case, at the an average burnup of 400 MWt-d/MTU, G2 and
G3 each will produce about 80 kg of Pu per full power year
and will require about 230 MTU per full power year (S.K.
Turner, et al, Southern Science Applications, Inc,
"Criticality Studies of Graphite-Moderated Production
Report SSA-125, prepared for US Arms Control
Reactors,
and Disarmament Agency, January 1980, figure 2.3 and figure
Thus, the average amount of plutonium in the spent
2.7).
on of uranium. Thus,
fuel is about 0.35 kg. Pu per metric
a maximum estimate of the amount of military plutonium
produced is 3.4 metric tons.
:

The Cl reactor ran at a very low burnup (about 100
MWt-d/MTU) and only produced about 10 kg. of plutonium each
full power year while it required about 100 metric tons of
uranium each full power year (Turner, op. cit.). Cl ran for

49-463 0.45--I5
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about 12 years, so at a burnup of 100 MWt-d/MTU, it would
have discharged about 800 MTU if it ran 70 percent of the
time and would have produced about 80 kilograms of
plutonium. The net effect of including GI into the
calculation is to lower the amount of plutonium produced in
the "G" reactors to about 3.2 metric tons of plutonium.
e.

A total of 540 kilograms of plutonium were separated at
Karlsruhe through 1980 (H.H. Hennies and B. Kucera,
"Construction and Use of Pilot Plants in the Karlsruhe
Nuclear Research Center," KfK-Nachrichten, Year 13, no.
3-4, 1981, p. 203). Most of it was from reactors that
produced electric power (author unknown, KfK-Bericht 3113,
Karlsruhe Research Center, April 1981, p. 98.5 The plant
was closed from May 1980 until late 1982. in 1983 about 20
metric tons of fuel with average burnups from 10,000 to
28,000 MWt-d/MTU were reprocessed (Reprocessing News,
United Rerocessors, GmbH, Karlsruhe, Federal Republic of
Germany, November, 1983, p. 3).
i estimate that another 20
metric tons were reprocessed in 1984. if all of it was
power reactor fuel with an average burnup near 20,000
MWt-d/MTU, roughly 300 kg. of plutonium were recovered (see
KfK-Bericht 3113, op. cit. for plutonium production data).
f.
India began reprocessing commercial spent fuel from the
Rajasthan Atomic Power Station 1 (RAPS-1) reactor at its
PREFRE facility in late 1982 under International Atomic
Energy Agency safeguards ("India Reprocesses RAPP Fuel
Under IAEA Eyes," Nuclear Fuel, February 14, 1983, p. 12).
Until late 1983 about 20 metric tons of RAPS spent fuel
were reprocessed (A. Abraham, "Plutonium Missing in Tarapur
Plant," The Sunday Observer (Bombay, India), October 16-22,
1983).
The fuel reprocessed had a low burnup and is
reported to have contained only 25 kilograms of plutonium
(Abraham, op. cit.).
The facility as of mid 1984 is in
operation and continues to separate RAPS-1 spent fuel
("Commissioning of Vitrification Facility Affirms India's
Self-Sufficiency Claims," Nuclear Fuel, June 3, 1985, pp.
9-11.).
Prior to processing RAPS fuel, metal fuel, evidently
from the Cirus reactor, was processed in three separate
campaigns starting in 1979 (Reference to these campaigns
and the starting date of the facility are in Government of
India, Department of Atomic Energy, Annual Report
1980-1981, p. 4 and 31, and Annual Report 1981-82, p. 26,
and Annual Report 1983-84, p. 6 and 31.)

g.

Through March 1983 Tokai had reprocessed a total of 172
metric tons of spent oxide fuel and recovered 1040
kilograms of plutonium, "Japan make.) plans for
reprocessing," Nuclear Engineering International, July
1984, pp. 20-21.
The plant did not operate through most of
1983 and all of 1984.
h.

The total amount of plutonium separated at West Valley,
which operated from 1966 - 1972, was 1886 kilograms, G.I.
Rochlin et. al., "West Valley: Remnant of the AEC,"
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Bulletin of the Atomic Scientists, January 1978, p. 23,
table 2. About 550 kilograms of the separated plutonium are
from spent metal fuel from the Department of Energy s
N-reactor at Hanford, Washington which is a military
reactor presently producing weapon-grade plutonium for
nuclear weapons.
In 1963 spent fuel from the Dresden 1 and the
i.
Yankee-Rowe reactors was reprocessed at the military
reprocessing plant at the Savannah River Plant (Atomic
Energy Commission, Annual Report to Congress of the Atomic
Energy Commission for 1964, 89th Congress, 1st Session,
The
Senate Document No. 8, January 1965, table 4).
plutonium in the spent fuel was owned oy the government, as
was all special nuclear material until 1964 when Congress
amended the Atomic Energy Act of 1954 to permit private
ownership of these materials. The reactors owners, however,
were compensated for the plutonium. Almost all of the
plutonium from these power reactors was fuel-grade
plutonium.

The blanket from the first core of the Shippingport
reactor might have been reprocessed at the military
reprocesing facility at Hanford, Washington in the 1960s or
The first two cores of the Shippingport
early 1970s.
reactor had highly enriched uranium seeds and a natural
The blanket of the first core contained
uranium blanket.
about 70 kg. of fuel-grade plutonium. The blanket from the
second core contained about 100 kg. of plutonium (Edison
Electric Institute, "Plutonium Survey - 1964," EEI Pub. No.
65-41, June 1965, table 111) and was being stored at Hanford
in the early 1980s. It might have already been reprocessed.
j.

As of the end of March 1983, a publicly announced
quantity totaling 23,000 kilograms of plutonium had been
separated from Central Electricity Generating Board (CEGB)
and South of Scotland Electricity Board (SSW metal fuel
(Answrer by the Secretary for Energy to Mr. Lester, MP, on
plutonium production, Hansard (record of the House of
Commons in the United Kingdom), 27 July 1983, p. 440).
Another classifed amount of plutonium separated from CEGB
and SSEB metal fuel is estimated to be 4 MT (C. Norman,
"Congress, DOE Battle Over British Plutonium," Science vol.
224, 27 April 1984, pp. 365-366). Another estimate using
detailed information about the burnup of the fuel from the
civil magnox reactors estimates that about 6 to 7 metric
tons was exported to the United States (K.W.J. Barnham, D.
Hart, and M.A. Stevens, "The Production and Destiny of UK
Plutonium," submitted to Nature). The amount was classified
since it was part of a defense exchange agreement between
the U.K. and the U.S. The agreement permitted the U.K. to
obtain from the United States highly enriched uranium and
tritium for its weapons program in exchange for civil
plutonium from CEGB magnox reactors.
k.

From March 1983 through 1984 it is estimated that 2,000
metric tons of metal spent fuel from British reactors were
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reprocessed.
This estimate assumes that in total 1,250
metric tons of spent fuel were reprocessed each
year (see
table 7) of which roughly 200 tons was from the Italian and
Japanese gas-graphite reactors (see below). Two hundred
tons corresponds to the reprocessing of two years worth of
spent fuel from these reactors ("Technical Data," Nuclear
Enginee-ing International, October Supplement, October
1984).
Each metric ton of spent fuel from British reactors
is estimated to contain 2.5 kilograms of plutonium, which
roughly corresponds to fuel with a burnup of 4,000 MWd/MTU
(Le Dossier, op. cit.)
1.

Spent fuel from Italy and Japan has also been
reprocessed at Windscale. Nuclear Assurance Corporation has
estimated that through 1982 about 1,500 kg. of fissile
plutonium have been recovered from Italian fuel and about
1,000 kg. of fissile plutonium have been recovered from
Japanese fuel (Nuclear Assurance Corporation, "Near-Term
Plutonium Market Outlook," Prepared for the Department of
Energy, ORNL/Sub/83-40111/1, March 1983). The burnup of the
fuel is estimated to be about 3,000 MWt-d/MTU ("Technical
Data," op. cit.), so about 85 percent of the plutonium is
fissile.
Thus, the total amount of plutonium recovered
through 1282 is about 3,000 kg.
In the same report Nuclear
Assurance Corporation also estimated that about 340 kg. and
140 kg. of fissile plutonium would be recovered from,
respectively, Italian and Japanese fuel.
The total amount
of plutonium recovered is 550 kg.
If only 200 metric tons
was processed in 1983 and 1984, as estimated above, then
only 400 kg. of plutonium would have been recovered.

Not all the plutonium recovered from foreign spent fuel
has necessarily been returned to the customers. Until 1981,
1930 kilograms of plutonium were exported and returned to
BNFL's overseas customers. The countries to which this
plutonium was exported (in shipments larger than gram
quantities) are:
Belgium, Canada, France, W. Germany,
Italy, Japan, and the U.S., Transcript of Proceedings,
Sizewell B Public Inquiry, 1/ March 1983, p. 70.
m.

About 90 metric tons of oxide spent fuel were
reprocessed at Windscale in the early 19700 (P.J.
Mellinger, K.M. Harmon, L.T. Lakey, "A Summary of Nuclp,ir
Fuel Reprocessing Activities Around the World," PNL-4981,
Prepared for the Department of Energy, Pacific Northwest
Laboratory, p. 50).
Nuclear Assurance Corporation stated
that 56 metric tons of this oxide fuel were from LWRs and
that the LWR spent fuel was estimated to contain 237
kilograms of fissile plutonium, which corresponds to
roughly 300 kilograms of plutonium (Nuclear Assurance
Corporation, op. cit.). The amount of plutonium in the rest
of this spent fuel is unknown.
n.

The value is rounded-off.

Source! Ibid.
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Table 11

Suite. sad Anemia .f Separated Plutonium is Various Cematries
Tbreegb.the year 2000a
(metric teas of plutonium)

Separated Pleteaie

anlata

Fres Portia'
Reprecessimg
Through 2000
LIM Fuel Mal sex Fuel

Argezq ina

-

8elgiu

S

grazil
France
Germany
India
Italy
Japan

-

35
-

1.5
45
2.5

Netherlands
Pakistan
Spain
.11k
Sweden
9.3
Switzerland
United Kingdom -

Separated Pluteaium
Free Domestic
Keprocessieg
Threegb 2000
Other Feel
Llig Feel
0.2

-

7d

-

-

3
3

50-75!.3

37

i

g
5

-

-

37'

-

108

Tear 2000
0.2
5

85-11:.3

-

5

4.5
85

-

2.5

7

7

1.2
8.8
9.3

115

Total

gp::::::".
Th aaaaa The

60

25'
7

b

'fetal Arnett

i

73

114

340-365

73

6

113-138

Itefereaces and Commemts

The sources for table 11 are primarily tables 4, 7, 9, and
a.
10.
The plutonium will be extracted from candu fuel. The spent
b.
furl is estimated to contain 3 kg. of plutonium per metric ton
of uranium.
I assume that the reprocessing facility in Belgium will not
be restarted.
c.

The light water reactor spent fuel, which will be
reprocessed, is estimated to contain 8 kg. of plutonium per
metric ton of uranium.
d.

The range in the amount of plutonium separated from French
light water reactor spent fuel results from the uncertainty in
the amount of spent fuel contracted for reprocessing by the
French electricity company. The lower estimate assumes that
only 5,426 metric tons of uranium have been contracted for
reprocessing (A. Cruickshank ! "Comma looks to wider markets,"
Nuclear Engineering International, September 1984, pp. 33-39.
The upper estimate assumes that about 1600 MTU will be
reprocessed through 2000. The latter estimate is derived by

e.
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totaling the amount of LWR spent fuel reprocessing capacity
at
La Hague (the amount from 1984 through 2000 is from table
7
and the amount reprocessed
through
1984
is
986
MTU)
and
subtracting the known amount of capacity reserved
or planned
for foreign spent fuel (about 9,200 MTU).
f.
The amount of plutonium that will be separated from
gas-graphite fuel in France includes the plutonium from
the
Spanish gas-graphite reactor.

g. The spent fuel to be reprocessed in the future is estimated
to contain 9 kg. plutonium per metric ton of uranium.
h. The candu fuel reprocessed in India is estimated
to contain
3 kg. of plutonium per metric ton of uranium.
Included in the
amount listed in the table is roughly 600 kilograms
of
weapon-grade plutonium extracted from research reactor
spent

fuel.

i.

The fuel reprocessed at the new facility is estimated
contain 9 kg. of plutonium per metric ton of uranium. The to
fuel
that will be reprocessed at Tokai Mural is estimated
to contain
only 7 kg. of plutonium per metric ton of uranium.
j. The plutonium from the Spanish gas-graphite
reactor is sent
to France.
k. Sweden is planning to drop its
reprocessing contracts. They
will probably be taken over by Germany
and Japan.
1.
Most of the British inventory
of plutonium is from its
gas-graphite reactors.
But about 9 metric tons of
will be separated at THORP from about 2,000 metric plutonium
tor,r, of
advanced gas reactor spent fuel.

Scarce: Ibid.
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SPINT FIR[. STORMY CAPACITIES AND ARISDIGS tN OS CD cowl= TO 2000

A) Spent Fuel Stoup Capacities
(Tonnes H4)

190

1964

(actual)

(actual)

Newt herlands

600
19 760
440
9 775
2 000
ISO
3 497
87

1 150
19 760
480
10 400
4 SOO
ISO
4 197
$7

Spate
Sweden
Switzerland
Turksy
United Kingdom
United States

SOO
5S0
0
4 605
43 700

4 605
47 750

OWE Total

Se 900

94, 700

Valeta
Canada
Fialsnd
France
Germany. P.R.
Italy

1 150
19 760
70:
13 900
5 100
ISO
7 297
$7
2 194
4 200
SOO
0
5 400(2)
52 MOO

1 995
SOO
550(2)
0

571

IMO

1965

114 000

1 4S0

30 00
0 ISO
19 304
$ 20C
1 202
7 300(z)
87
6 394

4 SOO
SOO

0
9 290
72 260
163 000

1995

1
34
2
22
I
2
10

6
7
1
9
76

450
700
100
650
200(1)
216
300(2)
07(1)
394(2)
500
SOO
100
160(2)
160

163 000

2000

1
34
2
26
9
4
10

6
7
1
2
9
77

450
700
100
250
000(1)
5$2
300(2)
87(3)
394(2)
$00
000
200
050
840

192 000

0 Spent Fuel Arisiags

(Tonnes WO

2000

1913

1914

105

1990

1995

37

17
1 040
62
200
400
26
700

91

155
1 SOO
65
700
600
26

155

155

1 160
65
300
400
31

2 140
86
950
600

05

U0

2 140
$6
1 100
650
270
1 600

12

12

15

(Annual Arising,)

Selgium
Canada
Finland

Jaime
Netherlands
Spain
Sweden
Switzerland
Turkey
United Kingdom (6)
United States

830
62
200(2)
300
26
530
16
110
100
60
0
020
1 116

cum Tata!

Frown (1)
Emmy, F.R.
Italy

0
775
1 152

0
775
2 334

65
100
450(2)
2 733

4 200

4 900

5 200

7 900

11 300

10 000

4 200

9 IOW

14 300

47 100

90 100

116 090

60

2.
3.

101 projection.
Secretariat's estimate.
Secluding plans for mew nclei.' penerating capacity.

4.

Lilt only.

S.

6.

Data from 104 kown leek.
Nesevermental Clorecasts.

7.

Shea INS.

1.

75

240(5)
275

150
223
$5
0
775(2)
1 231

150
200

Cumulative Arisings
0d1W4 Total (7)

200
275
$5

ISO

1 300
45
220(5)
275

Provisional

osier

for the year 104.

Source: Summary of Nuclear Paver ana Fuel Cycle Data,
OECNINEA, 1985, p. 17.
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200
75
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REPROCESSING CAPACITIES IN OECD COUNTRIES

(Tonnes }11)
Fuel Type

Belgium

France

LWR

{CCM
FBR

Germany

LWR

Japan

United Kingdom (1)

-

220
300
1.6

1914

-

220
300
1.0

1915

1990

1995

2000

-

-

120

120

250
S
SW

600
SOU

750
S
500

750
500

5

5

5

5

16

16

10

10

350

350

210

1 010
12

1 010

1 200
1 SOO

1 200
1 SOO

6 450

6 450

210

210

ifBil

210

-

-

-

ila
Agnes

.

MU Total

1.

1913

-

1 SOO

1 SOO

1 SOO

1 200
1 SOO

2 250

2 250

2 410

4 030

12

Non-governmental forecasts.

Source: Summary of Nuclear Per and Fuel Cycle
Data, OECD/NM,
1985, p. 18.
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(Braun, 1984)
Reprocessing Capaddes of the Western World (tonnes U/a)
19113

1914 1915

1916

1917 1911

1919 1990

1991

1992

60

90

120

10

10

10

Day..

aIvrocoss

1993 1994

1995

1996 1997

1991

1999 2000

120

120

120

120

120

120

120

120

50

100

350

330

350

350

350

350

Ifederal Rouble
elGesumey

WAK

10

10

10

10

10

10

WA 350

10

Ifremme.Ceeme

Le limps
UP2
UP3A

221

Jersa. ?NC
Toksi Mira

100

230

130

250

150

250

150

250 ,300

150

150

420

510
400

660
700

750
900

SOO

SOO

SOO

SOO

900

900

900

100
900

SOO

900

100
900

SOO

150

900

900

130

130

130

130

150

150

150

150

150

150

130

150

100

200

300

400

300

600

600

600

600

600

600

II, Ailed Klesiem
11M/1, Se Reid/

THORP
Total

331

390

410

410

410

460

730 1,300 1,110 2.230 2,420 2,570 2.920 2,920 2,920 2.920 2.920 2,920

Source: Braun, Chaim. Rationale for Low Cost Plutonium Fuel.
American Nuclear Society Paper. June 1984.
REPROOLGED BY CONGRESSIONAL RESEARCH SERVICE II9RARY OF CCNCTE.,3

WITH PERMISSioli OP COPYRIGHT CLAIMANT
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A.
A.
A.

(Braun

1984)

Sprat Fuel stud Reprocess lag Copse Ides of Wester. Europe (tonnes U)

I

I

I

r

t

3000

(I)

I II kw,* oprett.WR

(4 Itormorg Comma

2503

WA pi
Iltiropm.

2000

&Nit
1500

COGEMA

1000

500

10114

MOO

13111

MOO

1342

Year

1004

lilt

Source* Braun, Chaim. Ratiosalo for Lem Coat Plutonium putt,

American Nuclear Society Paper. Juno 11184.
atPit:C/CiC EY N'ClitiLONAl

ALSLAtCH SfaVitt: WAVY Of (CROIX
111,th PERMSat,N CI CLINoiat MAW
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2000

(Braun

1984)

Currant National Reprocessing Commitments
Rat

auras

etiett

OUrlistod it
Minium
!rime
Geneefty

$48

Japan

Aaos

Netherland'

til

SeeIn

ISA

Sweden

Am)

Veiled Monde.

108

U"
les

OwitSerlsed

0

4404

Italy

arecntIag

70
35

100
11

34

1013

ttft
10/11,

Source: Braun, Chain. Rationale for Low Cost Plutonium Fuel.
American Nuclear Society Paper. Juno 1,114.
REPRODUCED BY CoNCRESSIONAL RESEARCH S;RWE MAY OF CONGRESS
WITH PERMISSION OF COPYRIGHT CLAMANT
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EXPERIENCE WITH PIATICNIUM RECYCLE
(Eairiot 1984)

Table 1. Experience with plutonium
recycle In Lwas
Otto len end

Parer Mont

safely onolysto

Table 2. KWU-Alkem and Melgonuclealre
experience with Mox fuel in thermal

Plekkoloot

fakir-Mkt*

PM
Saxton
IIR3
Wino
CNA
CNA
Mamma I

reactors
Max fuel
falarkellon

w
ON

W

Number of

W

insertA fuel

ON

FM

ON

ALMWMIHIMI

W-MHI

Mom
w

KWU

Anneal

W
W

W
W

OWIL8

Tihancw 1

KWU
ON

Mom

wo.w

E tIOW

EOF

KINO

S umo 1
San Oho I

004 1

154*

KWU-

w
ON

KWU

Alamo

SoNionucleake

202

170

17

62
36
2

Per cent in:
PAM

-

-

.

79
4

HWR.'

OM
VAK

KWU

Oodowoord

wil Rock Point
Gmbiniano
Dresden I
KRIM
KWI.
Okkonthamm 1
Quad Cities
KW

Como
KM 2

Mom
INC

Table 3. High burn-up experMnce an Max
fuel In power reactors (status March

GE

ON

11112)

OUNFIUNC)

ONC-Alkom

KYR)
KWU
ASEA
OE
KWU

Mom

13N-0KN

INC

ENEL

Nil

ON

Montico(OWWW18)

Alksm
ON
OE

-

Typo ot

Now

Nei

PRIM

PWR
15 x 15

6R3

ON

51

KWO

KWU

33

71
41

15R3

ON

38

50

ON

30

44

ON

34

37

EtC

38
24

31

Pwn
17 x 17

-

W- Westinghouse: BN -Elelgonucloeire: FRA
Framatome: MNI - Mitsubish Heavy Industries;

0104 - Gemeenechappilijke Kemenergiecen
trail Nederland: ENG- Exxon Nuclear: GUNF
Gulf United Nuclear Fuels: UNC - United Nuclear: NIS - NiiklearInitenieurService.

-

PWA

tsx II
MR

Doilowaanl
leg neck point

Good Cilia I

Pool

OE

Source: H. Bairiot. Nuclear Engineering
International, Jan. 1.484, ry. 27
REPRODUCED BY CONGRESSIONAL RESr..11C11 SERV.E LIBRARY OF CONGRESS

WITH PERMISSION OF COPYRIGHT CLAIMANT
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NUCLEAR EXPORTS AND ASSISTANCE
INTRODUCTION

Over the past decade, many have redefined proliferation to include the spread of the ability to produce fissionable materials.
With this definition in mind, increasing attention has been given to
the implications of nuclear trade and cooperation and its regulation. Indeed, nuclear supply has become probably the most heavily
regulated area of international commerce.
In the 1960's the United States was the dominant supplier of nu-

clear technology to the Western nations. Since then France and
West Germany have become strong competitors, Japan is rapidly
becoming one, and Canada and the United Kingdom are entering
the market.
(453)
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UNITED MATES 113r a ACRUNENTS FOR
KAMM. NUCLFAR CCCPCRATICH

Agreement
Argentina
Australia
Austria

-amendent
Bangladesh
Brazil
Canada

-amendment
- amendment
amendment
- amendment
Colombia
Egypt

European Atone Energy
Community (EURATC10-1/
- 'Joint Program Agreement
-

- amendment
Additional Agreement
- amendment
- amendment
- apendment

Finland2"
India
- waiver of certain obligations
Indonesia
International Atomic Energy

Date
Signed
June 25, 1969

July 5, 110
July 11, 19611

June

14, 1374
September 17, 1981
July 17, 1972
June 15, 1355
June 26, 11156

June 11, 1960
may 25, 1962
1.011 23, 1900
January I, 1381
June 29, 1111111

May 211

June 18, 1958
November S. 1358
may 21 6 22, 1962
June 11, 1960
May 21 i 22, 1962
August 22 i 27, 1963
September 20, 11172
April S. 1970
August S. 1963

November 30, 1982
June 30, 1380
May 11, 1359

Agency (IAEA11
- amendment
- amendeent
Japan
- amendment
- emendment
Korea
- amendment
Morocco
Norway
Peru

Effective
Date

Terednation
Date

Citation

July 25, 1%11
January 16, 1981
January 24, 1970

July 24, IT

TIAS No. 6721, 20 UST 2517

January 15, 2011

TIAS No. 9193, - UST -

October S. 11174

January 23, 2014
June 23, 1992
September 19, 2002

June 24, 1982

Septeaar 20, 1972
July 21, 1955
March 4, 1957
July 14, 1960
July 12, 1362
July 3, 1910
September 7, 1383
December 29, 1911
August 27, 1351

January 1, 2000
September 6, 2013
December 20, 2021

February 18, 13511

JUly 0, 1962
July 25, 1960
July 0, 1962
October 15, 1963
February 28, 1973
July 7, 1970
October 25, 1963
November 30, 1962

December 31, 1915

December 31, 1995

77AS No. 6815, 21 UST 10
TIAS No. 7912, 25 UST 2337
77AS No. 10333, - UST TIAS No. 7433, 23 UST 2477
TIAS No. 3304, 6 um 2595
TIAS No. 3771, $ UST 275
TIAS No. 4518, 11 UST 1700
TIAS No. 5102, 13 UST 1400
77AS No. 9759, 32 UST 10711
TIAS No. 10722, - UST TIAS No. 10208, - UST TIAS No. 4091, 9 UST 1116
77AS No.
TIM No.
TIAS No.
TIAS No.
TIAS No.
TIAS No.

4173,
5103,
4650,
5104,
5444,
7566,

10
13
11
13
14
24

UST
UST
UST
UST
UST
UST

75
1403
2589
1433
1453
472

July 6, 2000
Cztubot 24, 1993

17AS No. 68%, 21 UST 1368
TIAS No. 5446, 14 UST 1404
TIAS No. 10614, - UST -

December 30, 11181
August 7, 13511

December 29, 1991

TIAS No. 10219, - UST TIAS No. 4201, 10 UST 1424

May 31, 1974
May 6, 1980

August 6, 2014

TIAS
TIAS
TIAS
TIAS
TIAS
TIAS
11AS
TIAS
TIAS
97As

February 12, 1974
January 14, 1313
February 26, 191
February 24, 1372
march 28, 1973

July 10, 191

Novena' 24, 1972

March 111, 1973

May 15, 1974
May 30, 1980
January 12, 1904
Juno 26, IMMO

June 26, 1574
may 16, 1981
July 2, 1344
April 15, 1082

April 26, 1972
December 21, 1973

40

July 11, 2003

Mach 18, 2014
May 15, 2001
July 1, 2014
April 14, 2002

No.
No.
No.
No.
No.
No.
No.
No.
No.

7852, 25 UST 1199
9762, 32 UST 1143
6517, Ill UST 5214
7306, 23 UST 275
7751, 24 UST 2323
7583, 24 UST 775
7842, 25 UST 1102
10018, - UST - UST - --V

No. 10300, - UCT-

Agreement
Philippines
Portugal
t.ach Africa
- amendmeat

- armament
- amendment
Spain
Sweden
Smitserland
- amendment
Talon Ji/
- amendment
Thailand

1

2

3

4

Dote
Signed
June 13, 1164
Nay 16, 1974
July S. 1157

June 12, WU
July 17, 1967
FOIY 22. 1974

wren 20. 1974
Deorber 19, 1940
December 30, 1965
November 2, 1973
April 4, 1972
March 15, 1974
May 14, 1974

Effective
tote

Terminaticn
Date

July 19, 1164
June 26, 1974
August 22, 1957
August 23, 1762
August 17, 1967

July 1S, 1991
June 25. 2014

June 211, 1974
JUnte 2O, 1974

August 21, 2007
June 27. 2014
April 10. 2014
August 7, 1196
-

April 11, 1104
August S. 1966
January 29, 1974
June 22, 1972
June 14, 1974
June 27, 1974

June 21. 2014
June 26. 2014

Citation

17AS M. 6522. 19 UST 5309
17AS M. 7944, 25 UST 1125
TIAS M. 3OOS. II UST 1367
TEAS
TIAS
77AS
TIAS

M.
M.
M.
M.

5129.
6312.
7045,
7041.

13 Ust. 1512
19 UST 1671
25 UST 1150

25 UST 1063,
.
UST - -1/
TIAS M. 6059, 17 UST 1004
TIAS M. 7773. 25 UST 19
TIAS M. 7264, 23 (5? 945

TIAS M.

TIAS 14). 7534. 25 UST 913
77AS 14). 7550. 25 UST 1151

711e members of E1PATO1 are Selgium, Danmark, !Waal Republic of Germany, Ptance, Greece, Italy, Ireland, Luxembourg. Netherlands,
and United Kingdom.

Anew agreement with Finland was signed on May 2, HOS. The text of this agreement is available in lbw Dom ant 19-71, 99th Gong..
1st Sess. Orr 21. 1955).
A separate table lists U.S. supply agreements concluded pursuant 99 the U.U. -WA cooperation agreement.
Text of agreement available in Nouse Document OS -164, 11th Ceng., 2d Sees. ()armory 26. 1104).

Text of agreement available in run Document 14-143. 10th Cong.. 24 Seas. (Januatu!

26. 1666).

On January 1. 1979, the United States recognised the Oovernment of the People's Republic of China as the sole legal Government of
China. Within this context, the people of the United States maintain cultural, ccmmercial,
and other unofficial relations with the
people on Taiwan.
Ihe United States acknowledges the Chinese pritico that there is but are China and Taiwan is a part of china.
The United States does not recognise the ftpublic of China' as a state or government.
Pursuant to Section 6 of the Taiwan Relations
Act. P.L. 96-5. 93 Stat. 14, and Emecutive Order 12143, 44 p.m. 37191. agreements concluded with the
Taiwan authorities prior to
January 1, 1979, are administered on
nongovernmental basis by the Marian Institute in Teflon. a non-profit District of Columbia
corporation, and constitute neither recognition of the Taiwan authorities not the continuation of any official relationship with
Taiwan.

Wong 00131

May 1955
Office of the Legal Advisor
Department of State
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IAEA SUPPLY AGNEDENTS

Agreements between the International Atomic Energy Agency, the united States, and other countries for Supply of
Nuclear Material or Equipment pursuant to the Agreement for Peaceful Maser Cooperation between the United States and
the IAEA.

IAA Information
Agreement
Argentina
Argentina
Argentina-Peru
Brazil
Canada- Jamaica

Chile
Chile
Finland
Finland
Finland
Finland
Greece
Greece
Greece
India
India
India
India
India
India
Indonesia
Indonesia
Indonesia
Indonesia
Ira,

Iraq

Malaysia
Malaysia
Mexico
Mexico

Date Signed

December 2, 1%4
December 13, 1964
May 9, 1971
January 12, 1971
January 25, 1984
December 19, 1969
December 3?, 1974

December 30, 1%0
July 8, 1%6
November 5, 1967

March 1, 1972

March 1, 174
December 15, 1977
December 9, 1966
July 2, 1970
November 16, 1970
July 3, 1971
August 20, 1971
October 1, 1971
December 19, 1969
April 7, 1973
September 14, 1972
December 7, 1979
June 7, 1967
December 28, 1972
September 22, 1910
June 12 and
July 22, 1911
December 18, 1963

June 20, 196

Effective Date
December 2, 1964
December 30, 1965
May 9, 1971
January 12, 1971
January 25, 1914
December 19, 1969
December 31, 1974

December 30, 1%0
July 8, 1%6
November 5, 1967
November 27, 1%9
March 1, 1972
March 1, 1974
December 15, 1977
December 9, 1966
July 2, 1970
NOV
.Jr 14, 1970
July 1, 1971
August 20, 1971
October 1, 1971

December 19, 1%9
April 7, 1975
September 14, 1972
December 7, 1979
June 7, 1967
December 21, 1972
September 22, 1180
July 22, 1911
December 11, 1963
June 20, 1966

Circular Number

U.S. Citation

62
62/Add.1

266
147, Pert II
315

TIAS No. 9263, 30 UST 1539
TIAS No.

- UST -

137
137/Add. 1
24

24/Add.2
24/Add.3
24/Add.4
163
163/Add.1
163/Add. 2, pert II
94, Part II
94/Add. 1, Pact I
94/Add. 1, Part II
94 /Add. 2, Part I

94/Add. 2, Part 11
94/Add. 2, Part III
136
135/Add.1, Mod. 1
136/Add.1
I36/Add.2
97
195, Part II
207
247/Mod.1

52
$2

452

TIM No. 9705, 32 UST 341

TIAS No. 9663, - UST TIAS No. 10202, - UST -

TIAS No., %Of, - UST -

Agreement

Mexico
Mexico
Mexico
Mexico
Mexico
Morocco
Norway

Homy
Norway
Norway
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Pakistan
Philippines

Philippine
Romania
Rumania
Romania
Romania
Slain
Turkey
Turkey
Uruguay
Venezuela
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia
Yugoslavia

Date Signed
August 23, 1967
October 4, 1972
December 12, 1972

February 12, MP,
Jura 14, 1974
December 2, 1963
April 10, 1961
September 3, 1962
April 6, 1964
April 10, 1967
March 3, 1962
October 19, 1967

Jura 17, MS
September 30, 1949
June 16, 1971
June 22, 1971
November 16, 1971
September 2S, 1946
August 23, 1964
August 1, 1966
March 30, 1973
September 26, 1973
July 24, 1975
June 23, 1967
February 6, 1966
May 17, 1974
September 24, 1965
November 7, 1975
October 4, 1961
September 2$, 1945

February
December
December
June 14,

20, 1%$

30, 1970
29, 1972
1974
October 31, 1974

Effective Date
August 23, 1967
October 4, 1972
December 12, 1972
February 12, 1974
June 14, 1974
December 2, 1913
June 15, 1961
September 3, 1962
April 6, 1964
April 10, 1967
March 5, 1962
October 19, 1967
June 17, 1964
September 30, 1969
June 16, 1971
June 22, 1971

November 16, MI
September 21, 1966
August 23, 1960
August 1, 1944
March 30, 1973
September 26, 1973
July 24, 1975
June 23, 1967
February 5, 1966
May 17, 1974
September 24, 1965
November 7, 1975
October 4, 1961
September 2$, 1965
February 20, 1966
December 30, 7370
December 29, 1972
Jura 14, 1974
October 31, 1974
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IASA Information
Circular Number
102
52/Add.1
194, Part II
203
203/Add.1
313
29
29/Add.I
29/Add.2, Pert I 6II

U.S. Citation

TIAS No. 9906,

- UST -

TIAS No. 10705, - UST 17AS No. 10705, - UST TIAS No.
- UST

29/Add.3
34
34/Add.1

116
34/Add.2
34/Add.3
116/Add.1
150/Add.1
66
66/Add.1
95, Part II
206
95/A6d.2
206/Mod.1

13, Part II
:112

57

236
32
32/Add.1
32/Add.2
32/Add.3
32/Add.3/Mod.1
213
12/Arld.3/M0d.1

TIM No. 9721, - UST -

Agreement

Yugoslavia
Yugoslavia
Yugoslavia
lair.
Zaire
Zaire
Zaire

IAEA Informstioh
Circular Number

Date Signed

rffective Date

January 16, 1900
December 14, 15 and
20, 1962
February 23, 1903
June 27, 1962
February 14, 1960
December 9, 1970
April 15, 1971

July 14, 1900
December 20, 1962

32/Add.4
32/Add.4/Mod.1

TIA0 No. 9767, 32 UST 1220
71AS No. 10621, - UST -

February 23, 1943
June 27, 1962
February 14, 1960
December 9, 1970
April 15, 1971

32/Add.5
37, pact Il
37/Add.2
37/Add.3
37/Add.4

TTAS No. 10664, - UST -

Wang 0013N

454

U.S. citation

May 1905
Office of the L.4al Adviser
Department of State
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1984)

(IAEA

Table 1. Nueloar nowt( plant imports: Woad Pcofire
AcKiers 114.

lemooned Ircen

4/11440840,11MCb11.1

WV*

I

Gormsny,
714. Si. p

USA

Oomme1K

MN,*

I

PAW*

rows

Cons*

I

MY**

S.U4n

I

PAW

UK

I

113S11

VW'

PAW'

bloom/Aeon onil Eumeesen contrelly planned countries

5sliwn

1

lairs

6
23

Canada

C211004,14k14
xmon41

11

Fwas

61

4

5ksm
7utoo1sA41

23003

4
36

3 231

1

3S

4

30N

21045

26

21 $S

3

7027

NO

Raman
Sown Mop

2

1 320

2
1I

1142

4.11*K1A4

24

1132

SO1

12
5

12 129
1 465

1

12 554

42

135 124 400

133

55

Sutotat

1

3 321

If

3 116

2

190

5

1 694

4

51

1

1

ISO

1 632

1

151

450

410

12

1 NO

3
4

2030
1142

I

432

2

1320

1940

1

920

4

3350

2

1057
1245

2

1142

1

00

12 554
124 400

51 325

132

491 37151/

11

2

UK
USA

Yuil.414.8

1316

3 536

15

2

21112

55 fa

I

1

USSR

42

2171

2

230111

2

Svoloi

54103

4

2

59A0

II

5

Po...

3

211011

6

14 22$

27

/*Al.,/
111Y

511C
2 206

5

23

611103
1 454

German Own. nos,

G...../. F.11,

5 406
3 634
14 226

219134.0 27931

2

1330

1

SOO

2

t

414
121

I

121

I

5001

2

1130

2

1311

2

301

170

13750

2

616

Oinvlooinio countries

Ar4e111114

3

1 627

&In4

2

1 171

Clem

1

1
1

300

4

1 320

521

0.1.

2

inos

10

300
511
2 130

1

7 243

4

314
4 705

Kw se, Ricer

win*

2

2

1304

2

1 301

FAUNA

II

Pluliepnes

1

1

621

4

121
421
4 124

37

30114

nown, Our.
511e11

6

7

1 120

1

4324

III 12110

3

2272

5

1757

2

1950

404$

7

61122

7

3007 IS

111111

2

III

Wald
Toto1

633 362 503 417

330 264 51

2

1316

2

14 544

301
132

77* teso metudes all 711410f1C0.4114. t. 11,0,4 47 toes etwatrwaiwt me 31 Newlin 1943.

Source:

IAEA bulletin, Septerber 1984, p. 32.
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Types of nueleor metor impon
OMMINSIMOOM

be under COORtuctoso
Two:

Total

010011114 from

Oemostm

US

Pot. R.

Firm

GANN

5484..

UK

USSR

MW.

MW

2
/111Y11 100441 PAW.
P1:1,411** SCO WV*

AGI
GCR 1061811 MW4

143588 Wm
MR mot GOO MOM

IVA 100414 MVO*

II

8524

IS

11

13 111

14

5 132

13
14

5140
1178
8137

31

8548
25251

23
31

5 743
13405

221 211717
17
7381

62

1114521

11

5 420
51 445

OD

11111 Pm 10014We

80

firG4 mot 100 MW

22

Prmotrom

48

74141
22430
5 310

12
22
44

1

II

2755

25 21854
8

131
182

3

531
2541
410

I

4

7

1138

2$ 11 058
4371

131177

3

3

2

22100
5 142

301

450

4143

2501

13111

75

12

Soul

533 342503 417 320254

34 40414

7

5822

TM WIN odwin 48 fle41ert cbooribild 10 th y44r WNW OlO1tfU114
Romior W1041:

/OMR
AGA
OCR

Source:

7

111111

2

1318

1 XI

32 14514

Of 31 0044rn400 1583. 41444 Ob1oo WWI olOwn by Moo

Pr4...4441wbro4tbtobWeli4 4 c44148
A~4.01 po.:60:40graphow.worandl
GapcoMod. mooMmomoormod

IAFA bulletin. September 1984. p. 33.
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PWR
BWR

CWUR

OIL

Prommaidlighl.0011b om44r4114 WOW
Wormy IliMmotormoolod 11 Ontoiefftfot
140tw4urr<44141, moMmomomormod
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NUCLEAR POWER PLANT IMPORTS BY REACTOR TYPE, DECEMBER 31, 1983

impaccea Pros
Total

Reactor Type

Domestic

NO

104(e)

No

Mi(e)

PAWN 100-599 Hlat

19
11

6524
13116
1132

15

elms I- 600 IMNS
ASK
cc* 100-599 HMS
PWR 100-599 NNE

23
31

5650
9176
$132
5)60
13405
114521
5420
59441

14

24

Ault 100-599 mos

17

4549
21201
219191
7356

NUR I. 600 owe
LIAM le 600 mwe
PROTOTYPES

So

74641

22

22900

4$

52101

61
221

1111t I- 600 hut

13
14

161
II

62
22
44

USA

I

Grow FA I

femme I Swedea I
UK 9
No Riga) I No 111(1) I No M(.) I No NW(s) I No NW.)

1N0 Mi(e)

I

135
692

Called&

3
4

I

4

ats

450
4145

7

410

2

3

1-+

309

22 11392
3
2906

6371
2

22900
5142

No MO

539
2541
I

I 2755
25 21154
6
1936
16 11177

USSR

1316

76
1

Total

1 533

392503 1 417

320254

5$ 4049$

I

7

5622

I

7

30$?

6851 I

2

1316

Note 11 Includes all reactors connected to the grid r under caaltroctisa as et 31st Dscosibet 1923.
Ntsctors shut down by this date are sot isciu464.

Source: Mk, 1984

I

2

309

62

32 14566

EXPORT-IMPORT BANK OF THE uwirEo STATES
Authorizations for Nuclear Power Plants and Training Center
Summary by Country
From Inception thru March 31,1984
-11 Thousands)

Country

Equipment

Net Authorizations:
Argentina
S
Brazil

France
Germany
Greece
Indonesia
Israel
Italy

Japan
Korea
Mexico
Philippines
Romania
Spain
Sweden
Taiwan

Yugoslavia
Var. European
Countries

-

263,162
11.220
27,200
8,295
22,734
650
75,759
634,915
2,216,212
202.663
770,000
146,170
1,524,174
44.700
993,142
198,577
90,250

$7,229,893

Export Value
Fuel

S

18,853
27.572
5,030
30,448
-

-

26,79i
327,846
447,755
37,000
41,600
515
358,602
37,935

285,126
22,000

$1,673,579

o iT

18,853
290,734
16,250
58,148
8,295
22,734
650
102,555
162.761
2,664.038
234,643
817,600
146,645
1,882,776

S

Number of
Plants
Financed

1

1
1

1

2

11

6
2
1

15

112,635

2

1,278,268
220,577
90,250

6

58,903,472

50

1

-

Exisbank Direct loans
Equipment
Fuel
Total

S

13,466
11,521
5,030
30,448

-

185,153
11.220
22,460
5,176
17.050
485
73,851
362,096
1,621.201
111,528
255,800
122,288
831,278
20,115
438,960
248,906
90,250

14,415,817

-

-

24,849
135,055
329,984
24.930
21,400
219
160,242
20,070
156,269
19,800

$959,339

r

S

13,466
202,680
16,250
53,304
5,776
11,050
485
95,100
497,151
1,951,185
136.458
277,200
122,507
891,510
40,185
595,229
268,706
90,250

$5,375,156

453

No, of
loans

Exhibit A

Financial Guarantees
Equipment
Fuel
Total

1

16,996
-

5

-

-

2

1,275
135

-

18

124,948
436.273
53,145
654,510
1,545
319,037

4

-

6
2

215,925
29,337

1

2

1

2

S

S

-

No. of
Guar.

$

3.644

40,640

-

-

1

-

1,275

1

-

-

-

-

135

1

74,344
54,042
8.370
21,400
215
75,482
6,570
32,400
-

199,312
490,315
61.515
615,910
1,164
454,519
6,510
308,325
29,331

-

-

-

5276,511

$2,249,677

63

2

20
7

5
1

2

1

82

$1,973,166

7
6
3

4
1

12
1

5
1

a)
CO
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SUMMARY Of EXPORTS Of ENRICHED URANIUM, PLUTONIUM. MD DEUTERIUM

o0 VOCIASSIFIEO 414

81-1143 IMO 84-3114

N oINSS RRRRR I 1.123

RUN DAM 14/27/84

VIDE* 148833

4414

1

SMIMARY RRRRR

COvNIOIO

KAIERIAI-TYPE

YEAR

MATERIAI

VNII

HMG!

Homo

MGM

28

83

21 ENRICHED V.

GMS

37.744.81

1.351.11

11151111

24

14

21 EtAICHED V.

Gott

1.254.11

S31.11

MGM

SI

13

SI PIDI4HIUM

GMS

123.11

MOO

CANADA

IS

43

24 ENRICNED V.

MIS

244.142.81

144.141.14

18

14

$1 ENRICHED V.

GMS

148.753.81

18.244.11

TAINAN

28

It

21 ENRICHED V.

4115

TAIWAN

18

Si

21 ENRICHES V.

GMS

251.11,8.114.11

7.248.441.11

TAIKAN ,

II

84

21 DOWNED V.

GMS

35.I41.444.11

1.117.457.11

CAIMAN

14

83

84 11114411.41

KOS

1.188.21

211.11

CtECIOOSIOVACIA

to

43

21 ENRICH-ID V.

GMS

244.11

12.11

CtECN4S AAAAAAA

tO

44

21 DOWNED V.

GMS

244.11

11.11

CHOWS AAAAAAA

SI

43

SI PI INIUM

MS

27.81

23.11

' MARK

11

43

21 ENRICHED U.

GMS

13.542.11

114.11

' MAU

11

44

24 ENRICHEO V.

GMS

244.14

4.11

DINnsIR

SI

43

SO MINIUM

MIS

144.81

12.11

E1.4418M

28

45

21 ENRICNED V.

GMS

14.440.11

I5O35.11

FINIAND

11

83

24 ENRICHED V.

MIS

472.11

22.11

'IMAMS

14

84

21 MICRO V.

MS

441.11

21.11

FRANCE

28

83

24 ENRICH* N.

GMS

144.70.81

38.,14.1111

FRANCE

11

84

11 ENRICHED V.

MIS

121.581.14

24.111.14

--FRANCE

SI

13

SI PIUMINIUM

GMS

4.84

4.11

CIRMANYINCSIS

IS

13

24 ENRICHED V.

CMS

S54.411,714.84

17.438031.SO

GIRMAHOINISIS

28

44

21 ENRICHED V.

CMS

254.115.513.11

4433.414.11

SIRmANFINI4II

SI

13

SI PlUIONIUM

Gill

:GERMAN/0MM

SO

44

SO PIIMONIUM

COM

14.81

18.11

SI

II

s.

Gill

4

COIPt

r

40

Plusonsun

18.234.10

II

.1.11 UNCIASSIFIEO ism

NMMSS REPORT IJ-23

81-81-13 THU 81-38.14

RUN DATE. 89,17/14

11118t 111133

PASO

2

SUMMARY TINES
COUNTRY-ID

MATERIAL -TYPE

YEAR

MATERIAL

UNIT

ELEMENT

MIME

IAEA

so

83

21 ENRICHED U.

CMS

1.423.88

4330

IAfA

21

84

21 ENRICHED U.

OMS

311.11

43.88

INDONESIA

28

83

28 ENRICHED U.

OMS

22.149.88

ie482.80

INDONESIA

21

14

28 ENRICHED U.

OMS

1.473.88

1.279.88

INDONESIA

SO

IS

3$ PLUTONIUM

CMS

ITALY

21

$3

ITALY

28

84

IIAIY

SO

2$ MICRO U.

CMS

12.364.541.18

333.814.80

28 ENRICHES U.

OMS

284.719.81

8.917.88

83

SO PLUTONIUM

CMS

111.41

141.1$

'

JAPAN

28

83

21 ENRICHED U.

CMS

285.148.318.18

31.943.181.88

JAPAN

21

84

28 ENRICHED U.

CMS

838.213.723.81

19.113.718.88

JAPAN

SO

83

38 PLUTONIUM

CMS

2.143.171.18

2.118413.88

JAPAN

SO

84

38 PLUTONIUM

CMS

131013.88

8134114.88

Iia

SOWN KOREA. REPUOTIC

28

83

28 ENRICHED U.

CMS

18.373.738.88

393.135.18

Cll

84

28 ENRICHED U.

CMS

91.341.191.88

2.321.212.81

SOUIN KOREA. MIMIC

28

MEXICO

21

mm112

28 ENRICHED U.

CMS

MEXICO

21

84

28 (MICRO U.

CMS

2.88

2.18

HEINERLANOS

2$

SS

21 ENRICHED V.

OMS

31.743.88

1.739.8#

NEINERTANDS

28

84

21 ENRICHED U.

CMS

9.333.88

NORWAY

3.112.88

28

83

21 ENRICHED U.

CMS

23.334.18

144.$8

38

83

38 PLUTONIUM

CMS

134.88

184.88

28

84

28 ENRICHED U.

8.88

N

2#

83

28 ENRICHED U.

WS
WS

14.385.88

11431.81

--PERU

PHILIPPINES

9449.88

PHI PPPPP NES

28

14

28 ENRICHED U.

CMS

21.121.18

3.289.88

SWITZERLAND

21

13

28 ENRICHED U.

WS 128.333.518.88

2.839.183.88

:SWITZERLAND

28

14

28 ENRICHED U.

OMS

28.419.392.18

SWII2ERLAND

St

83

SO PLUTONIUM

CMS

04.893.88

SWITZERLAND

SO

84

38 PLUTONIUM

ONO UNCLASSIFIED N,

CMS

283.171.88

831.273.88
323.918.88
221.111.88

CA

Almo UNCLASSIFIED u3

NMMSS REPORT 1J25

81-0I-43 IHRU 06-30-44

RUN 041E1 02/22/44

11Mts 1,01133

PARE

3

SUMMARY LINES
C6UNIRY-18

PRIMAL-ME

WAR

MATERIAL

UNIT

SPAIN

20

43

20 ENRICHED U.

GMS

RIMINI

!MOPE

122.124.038.10

2.268062.00

SPAIN

21

84

20 ENRICHED U.

OMS

56.333.464.11

SWEDEN

1.548;024.08

21

83

21 ENRICHES U.

OMS

322.424446.00

11.012.031.00

MEW
SWUM
OMEN
UNITES AINODOM
11111$ 81/160411

20

44

21 ENRICHES U.

OMS

31022.00

3.22240

SO

SS

SS PLU1SAIUM

OMS

422.262.00

343.451.10

SO

44

SO PLUTONIUM

OMS

116.00

136.01

20

83

20 ENRICHED U.

4215

16.412.00

405.11

84

20 ENRICHED V.

OMS

15.051.215.00

241012.01

20

WINO 1113100

SO

43

SO PLUTONIUM

WS

11

VOtIED EINEM

SS

64

SS PLU1ONIUM

*MS

231.11

TU4014214

168.10

20

43

20 ENRICHES U.

OMS

11043041.01

516042.00

51188514214

20

44

20 ENRICHES U.

INS

16.312.43S.00

555.231.00

IRA UN-CLASSIFIES

NMW

**KITES**

The figures in this report represent
%Mal exports to forego countries. It
sheuld be Kited that addltlossl Infermatiee
en ectIrltles such as returns.
retraosters, lose, productlee, operetIng
losses. sod waste production occurring
subsequent to these 1111111 experts mold
be focusers, to produce torrent
Inventerles.
In Imre% forego countries
are sale regolred to revert returns
end retransfers.
The total shIpmrst weight or wronlun
and plotemlum art represented im the
element column. Mille the weight et
the fIssloseble part Is represented to
the Isotope column.
Shipments of heavy water are reverted wMer the *Iowa
column of the omterial deuterium.
The weight of the deeterlum Is In the
Isotope column.

***** ***MI

Source: U. S. Department of Energy, Office of Safeguards and Security. October 9, 1984
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Dual-Use, Nuclear-Related Items Licensed By Commerce
July 1, 1981 to June 30, 1982 (note a)
Item

Electronic computers and
related equipment
Measuring and calibrating
test equipment
Lasers and laser systems
Communication/detection/
tracking equipment
Oscilloscopes
Filamentary materials
Electric/electronic equipment
Boron metal compounds
Image processers
Photographic equipment
(specified)
Zirconium alloys
Photographic equipment- high -speed cameras
Triggered spark gaps
(specified)
Lithium compounds
Numerical control equipment
Photomultiplier tubes
Inverters
Cryogenic equipment/materials
Beryllium compounds
Hafnium compounds
Hydrogen thyratrons
Vibration test equipment
Total

Licenses Issued
Percent
Number

Amount
(millions)

5,842

57.1

$1,258.8

1,602

15.7
6.1

70.9
55.0

323
232
187
167
155
112

3.2
2.3

10.1

1.8
1.6
1.5
1.1

23.3
1.8
2.3
25.5

104
102

1.0
1.0

8.2

94

0.9

.7

90
84

30

0.9
0.8
0.8
0.5
0.4
0.4
0.3
0.3
0.3
0.3

10,047

98.3

621

77
48
38
38
34
34
33

ilM11111

2.5

.9

.4

4.4

14.1
.2
.9
.4

4.0
1.4
.2

1.5

$1,487.5

aDeveloped by GAO from data in Commerce's computerized information system.

Source: Controlling Exports of Dual-:Use
Nuclear-Related Equipment. U.S. General
Accounting Office. GAO/NSIAD-83-28.
September 29,1983.
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(GAO 1983)
36 Top Buyers of Dual -Use, Nuclear-Related Equipment
July 1, 1981 to June 30, 1982

Country

Licenses issued
Amount
Number
Percent (millions)

People's Republic of China (note a)
India (note a)
South Africa (note a)
Israel (note a)
Taiwan

1,080
776
619
618

Japari

Argentina (note a)
Czechoslovakia
Brazil (note a)
Spain (note a)
Paderal Republic of Germany
Prance (note a)
United Kingdom
Saudi Arabia (note a)
Hungary
Chile (note a)
Italy
Soviet Union
Switzerland
Romania
Bulgaria
Iraq
Australia
Kuwait (note b)
Netherlands
Egypt
Pakistan (note a)
United Arab emirates (note a)
German Democratic Republic
Poland
Yugoslavia
Sweden
Republic of Korea
Oman (note a)
Mexico
Libya
Total

537

507
496
406
392
351
343
339
325
28$
227
221
125
116
107
106
104
102
100
92
91
56
52
81
78
72
69
66
57
52
52
48

mrr

10.56
7.59
6.06
6.05
5.25
4.96
4.85
3.97
3.84
3.43
3.36
3.32
3.18
2.82
2.22
2.16
1.22
1.14
1.05
1.03
1.02
1.00
0.98
0.90
0.89
0.54
0.50
0.79
0.76
0.70
0.68
0.65
0.56
0.51
0.51
0.47

--Fir=

$

103.3
64.3
164.1
102.3
69.3
25.8
66.1
29.6
111.1
63.1
21.5
54.3
22.9
179.3
24.0
49.3
8.9
8.6
1.7
21.0
8.3
31.0
6.0
52.5
4.8
9.4
12.3
34.8
5.1
7.7
2.4
3.5
11.1
6.3
2.7
6.4

$1,394.8

allot a party to Nuclear Non-Proliferation Treaty as of Dec. 1902.

bHas signed, but has not ratified the Nuclear Non-ProliferIttan
Treaty.

Source: Controlling Exports of Dual-Use
Nuclear-Related Equipment. U.S. General
Accounting Office. GAO/NSIAD-83-28.
September 29,1983.
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NUCLEAR EXPORT FuLICIES OF MAJOR SUPPLIER COUNTRIES :c. 1980)

West

Canada

Nuclear Suppliers Group
Guidelines

NPT Membership or
equivalent binding
assurance

USA

France

Gerson

**

**

USSR

*

*

Safeguards for exports

Fullscope safeguards

Fallback safeguards

Denial of enrichment
technology

n.a.

Denial of reprocessing
technology

n.a.

*

*

*

Prior consent for
enrichment >20 per cent
or reprocessing required

Return of all spent fuel
to supplier country

***

Notes
*

**
***

Announced policy
Informal commitment as member of the Nuclear Suppliers Group.
At least in relation to Comecon countries.

Source:

William Walker and Mans Lonnroth, Nuclear Power Struggles.
George Allen and Unwin, 1983, p. 147.
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NUCLEAR EXPORTS SUBJECT TO GOVERNMENT CONTROL

Item

Control

Agency

Federal
Regulation

Special nuclear
material 2/

Export license required

NRC

10 CM 110 1/

Source material 3/

Export license required

NRC

10 CFR 110 1/

Byproduct materials 4/

Export license required

NRC

10 CFR 110 1/

Major plant and
equipment 5/

Etp.mt license required

NRC

10 CFR 110 1/

Components, materials
and substances 6/

Export license required

NRC

10 CFR 110 1/

DOC, DOE

15 CFR 398

DOE

10 CFR 810

Goods

Dual use components
Technical services and
technology transfer

Authorization required

Information
Classified restricted
data

Export barred

Sensitive nuclear
technology 7/

Authorization required

DOE

10 CFR 810

Unclassified scientific General authority
and technical
information

No action required

Retransfer of certain
export items 8/

DOE 10 CRF 810

Authorization required

1/

Exports to non-nuclear weapons states restricted to those accepting full
scope safeguards of the International Atomic Energy Agency.

2/

Special nuclear materials are mainly enriched uranium and plutonium.

3/

Source material is natural uranium.

4/

Byproduct materials are radioisotopes produced in a nuclear reactor.

5/

Reactors and major parts of reactors such as pressure vessels; parts are
specified in APR to 10 CFR 110.

6/

Exports licensed under sec. 109 (b) of the Atomic Energy Act of 1954 as
amended. Note, this section permits exports to countries not under
full scope safeguards as long as the item. is under safeguards.

7/

Sensitive nuclear technologies are those which are not available to the
public and are important to the design, fabrication operation or
maintoaence of
uranium enrichment or fuel reprocessing facility or
a facility for the production of hoary water.

8/

Mainly used, or 'spent' nuclear fuel, and plutonium recovered from it.

Source:

Congressional Research Service.
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INF
INFCIRC/209
3 September 1974

GENERAL Distr.

Intimations' Atomic Enemy Agency

Original: ENGLISH and

INFORMATION CIRCULAR

RUSSIAN

COMMUNICATIONS RECEIVED FROM MEMBERS REGARDING THE
EXPORT OF NUCLEAR MATERIAL AND OF CERTAIN
CATEGORIES OF EQUIPMENT AND OTNER MATERIAL

On 22 August 1974 the Director General received letters, aU dated that day, from the
Resident Representatives to the Agency of Australia, Denmark, Canada. Finland. Norway.
the Union of Soviet Socialist Republics, the United Kingdom of Great Britain and Northern
Ireland an- the United States of America, relating to the commitments of these eight Members
under Article III, paragraph 2 of the Treaty on the Non-Proliferation of Nuclear Weapons(1),
In the light of the wish expressed at the end of each of those letters. their text it reproduced
1.

below as Lntr I.
On the same day, the Resident Representatives of Denmark and of the United Kingdom
d comple nentary lettere to the Director General, the text of which Is reproalso add
duced below as Letter L'. On that day also the Resident Representative of the United States

sent a complementary lett:..11.i text of which Is reproduced as Letter III.

Also on 22 August, the Resident Repzesentat1ves of the Federal Republic of Germany
3.
and of the Netherlands each addressed to the Director General a letter analogous to the abovementioned Littera I and II, the text of which Is reproduced below as Letter IV.

The attachments to the Litters I and IV, which consist In both cases of the same
memoranda, are reproduced In the Appendix.
4,

Letter I
I have the honour to Inform you that the Governrnen. of .... has had under
consideration procedures In relation to exports of (a) source or special
fissionable material, and (b) equipment and material especially designed or
prepared for the processing, use or production of special fissionable
material. In the light of Its commitment under Article III paragraph 2 of
the Treaty on the Non-Proliferation of Nuclear Weapons not to provide such

(1)

Reproduced In document INFCIRC/140.
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items to any non - nuclear- weapon State for peaceful

purposes, unless the
source or special fissionable material is subject to safeguards under an
agreement with the International Atomic Energy Agency.

The Government of .... has decided to act in this context in accordance with
the attached memoranda.
I shall be grateful if you will bring this information to the attention of all
Members of the Agency.

Letter II

I have the honour to refer to my letter of today's date, and to inform you that,
so far as trade within the European Community is concerned, the Government
of .... will. where necessary, implement paragraphs 5 of the memoranda
enclosed with that letter in the light of its commitments under the Treaties of
Rome.
Letter III

With reference to my letter of this date, concerning procedures of the
Government of the United States of America in relation to exports of source
and special fissionable material and of equipment and material especially
designed or prepared for the processing. use or production of special
fissionable material. I shall provide you shortly with additional information
concerning the implementation by my Government of such procedures.
I would like to call attention to paragraph 6 of Memorandum B, enclosed with
my letter, and to note that, in accordance with existing procedures of my
Got .1ment, sateverds are required in relation to items of equipment and
mat:rt A exported from the United States of America, in addition to those
specuted in paragraph 2 of that Memorandum.
I shall be grateful if you will bring th:J information to the attention of all
Members of the Agency.

Letter IV
I have the honour to inform you that the Government of .... has had under
consideration procedures in relation to exports to any non-nuclear-waapon
State for peaceful purposes of (a) source or special fissionable material, and
(b) certain categories of equipment and material especially designed or
prepared for the processing, use or production of special fissionable material.

The Government of .... has decided to act in this context in accordance with
the attached mamoratvaa. So far as trade within the European Community is
concerned, the Government of .... will, where necessary, implement paragraph+ 5 of the memoranda in the light of its commitments under the Treaties
of Rome,
I shall be grateful if you willbring this information to the attention of all
Members of the Agency.
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APPENDIX
MEMORANDUM A

INTRODUCTION

The Government has had under consideration procedures In relation to exports of
nuclear materials In the light of its commitment not to provide source or special fissionable
material to any non-nuclear-weapon State for peaceful purposes unless the source or special
fissionable material is subject to safeguards under an agreement with the International
Atomic Energy Agency.

I.

DEFINITION OF SOURCE AND SPECIAL FISSIONABLE MATERIAL

The definition of source and special fissionable material adopted by the Government
shall be that contained In Article XX of the Agency's Statute.(l)
2.

THE APPLICATION OF SAFEGUARDS

The Government is solely concerned with ensuring, when relevant, the application of
3.
safeguards In non-nuclear-weapon States not party to the Treaty on the Non-Proliferation of
Nuclear Weapons (NPT)12j with a view to preventing diversion of the safeguarded nuclear
material from peaceful purposes to nuclear weapons or oth r nuclear explosive devices. If
the Government wishes to supply source or special fissionr le material for peaceful purposes

to such a State, it will:
(a) Specify to the recipient State, as a condition of supply, that the source or
special fissionable material, or special fissionable material produced In
or by the use thereof, shall not be diverted to nuclear weapons or other
nuclear explosive devices; and
(b) Satisfy itself that safeguards to that end, under an agreement with the
Agency and In accordance with its safeguards system, will be applied to
the source or special fissionable material in question.
DIRECT EXPORTS

In the case of direct exports of source or special fissionable material to non-nuclear4.
weapon States not party to NPT, the Government will satiety itself, before authorizing the
export of the material in question, that such nththrial will be subject to a safeguards agreement with the Agency, as soon as the recipient State takes over responsibility for the
material, but no later than the time the material reaches its destination,
RETRANSFERS

The Government, when exporting source or special fissionable material to a nuclearS.
weapon State not party to NIPT, will require satisfactory assurances that the material will
not be re-exporth2 to a non-nuclear-weapon State not party to NPT unless arrangements
corresponding to those referred to above are made for the acceptance of safeguards by the
State receiving such re-export.
(1)

See also pars, 11 below.

(2)

Reproduced in document INFCIRC/140.
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MISCELLANEOUS
6.

Exports of the items specified in sub-paragraph (a) below, and exports of source or
special fissionable material to a given recipient country, within a period of 12 months, below
the limits specified in sub-paragraph (b) below, shall be disregarded for the purpose of the
procedures described above:
(

Plutonium with an isotopic concentration of plutonium-238 exceeding 80%;

Special fissionable material when used in gram quantities or less as a
sensing component in instruments; and
Source material which the Government is satisfied is to be used only in
non-nuclear activities, such as the production of alloys or ceramics;

(b) Special fissionable material
Natural uranium

50 effective grams:
500 kilograms;

Depleted uranium

1000 kilograms; and

Thorium

1000 kilograms.

MEMORANDUM B
INTRODUCTION

I.

The Government has had under consideration procedures in relation to exports of
certain categories of equipment and material, in the light of its commitment not to provide
equipment or material especially designed or prepared for the processing, use or production
of special fissionable material to any non-nuclear-weapon State for peaceful purposes, unless
the source or special fissionable material produced,
processed or used in the equipment or
material in question is subject to safeguards under an agreement with the International Atomic
Energy Agency.
THE DESIGNATION OF EQUIPMENT OR MATERIAL ESPECIALLY DESIGNED OR PREPARED
FOR THE PROCESSING, USE OR PRODUCTION OF SPECIAL FISSIONABLE MATERIAL
2.
The designation of items of equipment or material especially designed or prepared for
the processing, use or production of special fissionable material (hereinafter referred to as
the "Trigger List") adopted by the Government is as follows (quantities below the indicated
levels being regarded as insignificant for practical purposes):

2.1. Reactors and equipment therefor:

2.i 1. Nuclear reactors capable of operation so as to maintain
controlled self-sustaining fission chain reaction, excluding
zero energy reactors, the latter being defined as reactors
with designed maximum rate of production of plutonium
not exceeding 100 grams per year.

2.1.2. Reactor pressure vessels:
Metal vessels, as complete units or as major shopfabricated parts therefor, which are especially designed or

4 70
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prepared to contain the core of a nuclear reactor as defined
in paragraph 2.1.1 above and are capable of withstanding
the operating pressure of the primary coolant.

2.1.3. Reactor fuel charging and discharging machines:
Manipulative equipment especially designed or prepared for
inserting or removing fuel in a nuclear reactor as defined
in paragraph 2.1.1 above capable of on-load operation or
employing technically sophisticated positioning or alignment
features : n'lcw complex off-load fuelling operations such
as those in which direct viewing of or access to the fuel is
not normally available.

2.1.4. Reactor control rods:
Rods especially designed or prepared for the control of the
reaction rate in a nuclear reactor as defined in paragraph 2.1.1 above.

2.1.5. Reactor pressure tubes:
Tubes which are especially Maigned or prepared to contain
fuel elements and the primary coolant in a reactor as defined
in paragraph 2.1.1 above at an operating pressure in excess
of 50 atmospheres.

2.1.1. Zirconium tubes:
Zirconium metal and alloys in the form of tubes or assemblies
of tubes, and in quantities exceeding 500 kg, especially designed or prepared for use in a reactor as defined in paragraph 2.1,1 above, and in which the relationship of hafnium
to zirconium is less than 1:500 parts by weight.

2.1.7. Primary coolant pumps:
Pumps especially designed or prepared for circulating liquid
metal as primary coolant for nuclear reactors as defined in
paragraph 2.1,1 above.

2.2% Non-nuclear materials for reactors:

2.2.1. Deuterium and heavy water:
Deuterium and any deuterium compound in which the ratio of
deuterium to hydrogen exceeds 1:5000 for use in a nuclear
reactor as defined in paragraph 2.1.1 above in quantities
exceeding 200 kg of deuterium &toms for any one recipient
country in any period of 12 months.

2.2.2. Nuclear grade graphite:
Graphite having a purity level better than 5 parts per million
boron equivalent and with density greater than 1.50 grams
per cubic centimetre in quantities exceeding 30 metric tons for
any one recipient country in any period of 12 months,
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2.3.1. Plants for the reprocessing of irradiated fuel elements, and
equipment especially designed or prepared therefor.

2.4.1. Plants for the fabrication of fuel elements,
2.3.1. Equipment, other than analytical instruments, especially
designed or prepared for the separation of isotopes of uranium.
Clarifications of certain of the items on the above list are annexed.
THE APPLICATION OF SAFEGUARDS

3.

The Government is solely concerned with ensuring, where relevant, the application of
safeguards in non-nuclear-weapon States not party to the Treaty on the Non-Proliferation of
Nuclear Weapons (NPT)111 with a view to preventing diversion of the safeguarded nuclear
material from peaceful purposes to nuclear weapons or other nuclear explosive devices. If
the Government wishes to supply Trigger List items for peaceful purposes to such a State,
it will:

(a) Specify to the recipient State, as condition of supply, that the source
or special fissionable material produced, processed or used in the
facility for which the Item is supplied shall not be diverted to nuclear
weapons or other nuclear explosive devices; and

(b) Satisfy itself that safeguards to that end, under an agreement with the
Agency and in accordance with its safeguards system, will be applied to
the source or special fissionable material in question,
DIRECT EXPORTS

4.
In the case of direct exports to non-nuclear-weapon States not party to NPT, the
Government will satisfy itself, before authorizing the export of the equipment or material in
question, that such equipment or material will fall under a safeguard" agreement with the
Agency.

RETRANSFERS
S.

The Government, when exporting Trig,nbr List items, will require satisfactory
assurances that the items will Inc us r-expo.ted to a non-nuclear-weapon State not party
to NPT unless
gements corresponalee to those referred to above are made for the
acceptance of safeguards by 'he State receiving such re-export.
MISCELLANEOUS

6.

The Government reser% es to itself discretion as to interpretation and implementation of
its commitment referred to in paragraph 1 above and the right to require, if it wishes, safeguards as above In relation to items It exports in addition to those items specified in paragraph 2 above.

(I)

Reproduced in document INFCIRCA 40.

NOW:

Subsequently Austria, Czechoslovakia, The German Derszcratic Republic,
HunVrP, Ireland, Japan, Poland, and Sweden sent similar letters to the Director General.
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ANNEX
CLARIFICATIONS OF ITEMS ON THE TRIGGER LIST

Complete nuclear reactor*
(Item 2.1.1 of the Trigger List)
A.

A "nuclear reactor" basically includes the items within or attached directly to the
1.
reactor vessel. the equipment which controls the level of power in the core, and the components which normally contain or come in direct contact with or control the primary coolant of
the reactor core.
The export of the whole set of major items within this boundary wiU take place only in
2.
accordance with the procedures of the memorandum. Those individual items within this
functionally defined boundary which will be exported only in accordance with the procedures
of the memorandum are listed in paragraphs 2.1.1 to 2,1.5. Pursuant to part graph S of the
memorandum, the Government reserves to itself the right to apply the procedures of the
memorandum to other items within the functionally defined boundary.
It is not intended to exclude reactors which could reasonably be capable of modification
to produce significantly more than 100 grams of plutonium per year. Reactors designed for
sustained operation at significant power levels, regardless of their capacity for plutonium
production, are not considered as "zero energy reactors".
3.

H.

Pressure vessels

(Item 2.1.2 of the Trigger List)
A top plate for a reactor pressure vessel is covered by item 2.1.2 as a major shopfabricated part of a pressure vessel.

4.
5.

Reactor internals (e. g. support columns and plates for the core and other vessel

internals, control rod guide tubes, thermal shields, baffles, core grid plates, diffuser
plates, etc.) are normally supplied by the reactor supplier. In some cues, certain internal
support components are included in the fabrication of the pressure vessel. These items are
sufficiently critical to the safety and reliability of the operation of the reactor (and, therefore.
to the parents*. and liability of the reactor supplier), so that their supply, outside the basic
supply arrangement for the reactor itself. would not be common practice. Therefore,
although the separate supply of these unique, especially designed and prepared, critical,
large and expensive items would not necessarily be considered as falling outside the area of
concern, such mod* of supply is considered unlikely.

Reactor control rods
(Item 2.1.4 of the Trigger LIM)
C.

This item includes, in addition so the neutron absorbing part, the support or suspension
structures therefor if supplied separately.
S.

D.

Fuel reprocessing plants

(Item 2.3.1 of the Trigger List)
A "plant for the reprocessing of irradiated fuel elements" includes the equipment and
components which normally come in direct contact with and directly control the irradiated
fuel and the major nuclear material and fission product processing streams. The export of
the whole set of major items within this boundary will take place only in accordance with the
7.
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procedures of the memorandum. In the present state of technology only two items of equipment are considered to fail within the meaning of the phrase and equipment especially
designed or prepared therefor". These items are:
(a) Irradiated fuel element chopping machines: remotely operated
equip-

ment especially designed or prepared for use in a reprocessing plant
as identified above and intended to cut, chop or shear irradiated
nuclear fuel assemblies, bundles or rods; and

(b) Critically safe tanks (e.g. small diameter, annular or slab tanks)

especially designed or prepared for use in a reprocessing plant as
identified above, intended for dissolution of irradiated nuclear fuel
and which are capable of withstanding hot, highly corrosive liquid, and
which can be remotely loaded and maintained.

9.

Pursuant to paragraph 6 of the memorandum, the Government reserves to itself the
right to apply the procedures of the memorandum to other items within the functionally
defined boundary.
E.

Fuel fabrication plants

(Item 2.4.1 of the Trigger List)
9.

A "plant for the fabrication of fuel elements" includes the equipment:

(a) Which normally comes in direct contact with, or directly processes,
or controls, the production flow of nuclear material, or
(b) Which seals the nuclear material within the cladding.
10.

The export of the whole set of items for the foregoing operations will take place only in
accordance with the procedures of the memorandum. The Government will also give considuation to application of the procedure* of the memorandum to individual items intended
for any of the foregoing operations, as well as for other fuel fabrication operations, such as
checking the integrity of the cladding or the seal, and the finish treatment to the solid fuel.
F.
Isotope separation plant equipment

(Item 2.5.1 of the Trigger List)
11.

"Equipment, other than analytical instruments, especially designed or prepared for the
separation of isotopes of uranium" includes each of the major items of equipment especially
designed or prepared for the separatior process.
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PRESS RELEASE
re M Iragarl.TION /MK.. NOT AN 0171CIAL MOMS

AMMINCIMPT OP =VIM POLICIES ON MUCLUlt UPON: COINIS/OATIE1133T
15 NEMER COVESSIONTS OP TEE IAEA
The Director General of the Intelnetional AtoniototlOr
lb January 1978:
(TARO has reosived letters fro Belgium, Caaada, Coohosloakia, Prance,
Casa Deneoratio Sepublio, Germany, Federal Republio of, Italy, Japo, the
Netkerlamdm, Polead, Sweden, Seitserland, United Xingiom, USA and USSR oncoming
their comma policy with regard to the export of nuclear material, egaipmart sad
The comunitations est forth prinoiplo and detailed guidelines
technology.
which these governments will follow whoa onsideringroolear exports. These
identioal polioise are based on a comma "Trigger List" of nuolear sad other
materiels, equipment and facilities which will be exported if oertain epeoifiMi
emiitions are met.

Armor

These ooadillore include:
a formal assurance from the recipient government explioitly excludindruntin
nuolea- explosive device;
*Joh would result in c

effective physical proteotion by the impoking country to prevent or
southerised use and handling of the material or facilities:
the application of IAEA safeguards to the =ported item with duration mei
overage provisions whioh oonfo'a to guidelines established by the IAEA
Board of Coveraore.
All theme requirements will also ap-ly to facilities, for reprooseing of
nuolear fuel, enrichment of uraniur. or production of heavy eater, which utilise
technology that has been directly tram:eared by the supplier or that is derived
The guidelines
from transferred facilities or maior oritical covenants thereof.
also call for restraint in the transfer of sensitive facilities, technology sad
weapons-uaabl mete:Lail, as well as eacoumiemeat cf alternatives to national
enrichment or reprocessing plots, such as malts-national fuel oyole °entree.
Implied enrichment facilities aro not to be used to nroduce uranium enriched
level of :7(5, unless the supplier nation consent's; supplier ration
above

moot will also be required for reproosing i.e. oraration of plutonium
from the supplied nuolear material after its burn up in the reactor as well
as for the re-transfer of "Trigger List" items, such transfers will only take place
on conditions essentially identical to the original transfer.

In its oommunication each supplying oountry stated that it will make soots'
efforts in support of the effective implementation of LIZA safftwirdii, including
moomme to improve national systems of accounting end control, and to inereaae
the technical efficacy of safeguards and to promote the design of sensitive plant
is seoh a way Mg +0 facilitate ofoguards application.

.1.
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Each of the Governments concerned states that it has decided on its
policies in full awareness of the need to contribute to the development of
nuclear energy in order to meet world energy requirements, while avoiding
contributing in any way to the dangers of nuclear proliferation and also
in full awareness of the need to remove safeguards and non-proliferation
assurances from the field of commercial competition.
:ach Government hopes
that other Governments will decide to follow similar nuclear export policies.
In their communication, the Governments of the German Democratic Republic,
Poland and the Soviet Union additionally support the principle that 'Trigger
List" items should only be exported if all nuclear activities in the recipient
non-nuclear-weapon country are under LA:A safeguards (and not only the exported
it's itself).
The Governments of Belgium, Japan and Switzerland have stated
in the
communication that they are not currently able to follow the
implementation of the guidelines on technology transfer, because of the
absence at present of implementing national legislation or regulations.
The Government of Canada has stated in its communication that it may apply
additional control and safeguards requirements.
At the request of the Governments concerned, the Director General of the
IAA is circulating the text of the guidelines to all Member States of the
Agency for their information and 'as a demonstration of support (by the
Governments concerned) for the Agency's non-proliferation objectives and
safeguards activities ".
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INF.

,NUCLEAR SUPPLIERS GUIDELINES

INFCIRC/254
February 1978

GENERAL Distr.

International Atomic Energy Agency

Original: ENGLISH, FRENCH

INFORMATION CIRCULAR

and RUSSIAN

COMMUNICATIONS RECEIVED FROM CERTAIN MEMBER STATES REGARDING
GUIDELINES FOR THE EXPORT OF NUCLEAR MATERIAL,
EQUIPMENT OR TECHNOLOGY

On 11 January 1978, the Director General received similar letters, all of that date,
1.
from the Resident Representatives to the Agency of Czechoslovakia, France, the German
Democratic Republic, Japan, Poland, Switzerland, the Union of Soviet Socialist Republics
and the United States of America, relating to the export of nuclear material, equipment or
technology. In the light of the request at the end of each of thosa letters, the text is reproduced below as Litter I.
On the same day, the Resident Raprewntatives to the Agency of Canada arm Sweden
also addressed analogous letters to the Director General. In the light of the request
expressed at the end of each of those letters, their texts are reproduced below as Letter II
and Letter III respectively.
2.

On the same day, the Director General received similar letters from the Resident
Representatives to the Agency of Belgium, the Federal Republic of Germany, the
Netherlr,ds and the United Kingdom of Great Britain and Northern Ireland, Members of
the European Communities, relating to the export of nuclear material, equipment or
technology. In the light of the request expressed at the end of each of those letters, the
text is reproduced below as Letter IV.
3.

On 11 January 1978 the Resident Representative to the Agency of Italy, a Member
cf the European Communities, addressed letter to the Director General relating to the
same subject, the text of which is reproduced below as Letter V.
4.

On 11 January 1978 the Director General received complementary letters, all of
that date, from the Resident Representatives to the Agency 01 Belgium, Czechoslovakia,
the German Democratic Republic, Japan, Poland, Switzerland and the Union of Soviet
Socialist Republics, the texts of which are reproduced below as Letters VI, VII, VIII, IX,
X, XI and XII respectively.
5.

The attachments to Letters I-V, which are in every case identical, setting forth the
Guidelines for Nuclear Transfers with their Annexes, are reproduced in the Appendix.
6.
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LETTER I
The Permanent Mission of
presents its compliments to the Director Genera:
of the International Atomic Energy Agency and has the honour to enclose copies of
documents which have been the subject of discussion between the Government of three
and a number of other Governments.
The Government of
has decided that, when considering the export of nuclear
material, equipment or technology, it will act in accordance with the principles contained
the attached documents.

in

In reaching this decision, the Government of
is fully aware of the need to
contribute to the development of nuclear power in order to meet
world energy requirements,
while avoiding contributing in any way to the dangers of a proliferation of nuclear
weapons or
other nuclear explosive devices, and of the need to remove safeguards and
non-proliferation
assurances from the field of commercial competition.
The Government of
hopes that other Governments may also decide to base
their own nuclear export policies upon these documents.
The Government of
requests that the Director General of the International
Atomic Energy Agency should circulate the texts of this note and its enclosures
to all Member
Governments for their information and as a demonstration of support by the Government
of
for the Agency's non-proliferation objectives and safeguards activities.

The Permanent Mission of
avails itself of this opportunity to renew to the
Director General of the International Atomic
Energy Agency the assurances of its highest
consideration.

LETTER II
The Permanent Mission of Canada to the IAEA presents its compliments to the
Director General and has the honour to enclose copies of three documents that have been
the subject of discussion between the Government of Canada and a number of other
Governments.
The Government of Canada has decided that, when r onsidering the export of

nuclear
material, equipment or technology, it will act in accordance with the principles contained
in the attached documents as well as other principles considered pertinent by it.

In reaching this decision, the Government of Canada is fully aware of the need to
contribute to the development of nuclear power In order to meet world energy
requirements,
while avoiding contributing in any way to t'.e dangers of a proliferation of nuclear
weapons
or other nuclear explosive devices, and of the need to remove safeguards and
non.p"oliferation Assurances from the field of commercial competition,
The Government of Canada hopes that
Governments may also decide to base
their own nuclear export policies upon theseother
documents and such further principles as may

be agreed upon.

The Government of Canada requests that the Director General of the Internet:mai
Atomic Energy Agency should circulate the text of this Note and its enclosures
to : i
Member Governments for their information and as a demonstration of support by
'he
Government of Canada for the Agency's non-proliferation
objectives and safeguard
activities.

The Permanent Mission of Canada to the IAEA avails itself of this opportunity to
renew to .he Director General the assurances of its highest consideration.
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LETTER III
The Permanent Mission of Sweden present their compliments to the Director General
of the International Atomic Energy Agency have have the honour to enclose copies of three
documents which have been the subject of discussion between the Government of Sweden and
a number of other Governments.
The Government of Sweden have decided that, when considering the export of nuclear
material, equipment or technology, they will act in accordance with the principles contained
In the attached documents,

In reaching this decision, the Government of Sweden are fully aware of the need to
avoid contributing in any way to the dangers of a proliferation of nuclear weapons or other
nuclear explosive devices, and of the need to remove safeguards and non-proliferation
assurances from the field of commercial competition.
The Government of Sweden hope that other Governments may also decide to base their
own nuclear export policies upon these documents.

The Government of Sweden request that the Director General of the International Atomic
Energy Agency should circulate the text of this Note and Its enclosures to all Member
Governments for their information and as a demonstration of support by the Government of
Sweden for the Agency's non-proliferation objectives and safeguards activities.

The Permanent Mission of Sweden take this opportunity to renew to the Director
General of the International Atomic Energy Agency the assurances of their highest
consideration.

LETTER IV
to the International Organ Nations in Vienna
The Permanent Mission of
presents its compliments to the Director General of the International Atomic Energy
Agency and has the honour to enclose copies of three documents which have been the
and a number of other Governments,
subject of discussion between the
has decided that, when considering the export of nuclear
The Government of
material, equipment or technology, it will act in accordance with the principles contained
in the attached documents.

is fully aware of the need to
In re& iing this decision, the Government of
contribute tps tie development of nuclear power in order to meet world energy requirements,
while avoiding contributing in any way to the dangers of a proliferation of nuclear weapons
or other nuclear explosive devices, and of the need to remove safeguards and non-proms
liferation assurances from the field of commercial competition.

so far as trade
As a Member of the European Community, the Government of
within the Community is concerned, will implement these documents in the light of its
commitments under theTreaties of Rome where necessary,
hopes that other Governments may also decide to base
The Government of
their own nuclear export policies upon these documents.
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The Government of
requests that the Director General of the International
Atomic Energy Agency should circulate the texts of this Note and its enclosures to all
Member Governments for their information and as a demonstration of support by the
Government of
for the Agency's non-proliferation objectives and safeguards
activities.

The Permanent Mission of
to the International Organizations in Vienna avails
itself of this opportunity to renew to the Director General of the International Atomic Energy
Agency the assurances of its highest consideration.

LETTER V
The Permanent Mission of Italy present their compliments and have the honour to
enclose copies of three documents which have been the subject of discussion between the
Government of Italy and a number of other Governments.
The Government of Italy have decided that, when considering the export of nuclear
material, equipment or technology, they will act in accordance with the principles contained
in the attached documents.

In reaching this decision, the Government of Italy are fully aware of the need to
contribute to the development of nuclear power in order to meet world energy requirements,
while avoiding contributing in any way to dangers of a proliferation of nuclear weapons or
other nuclear explosive devices, and of the need to remove safeguards and non-proliferation
assurances from the field of commercial competition.
The Italian Government underline that the undertaking referred to cannot limit in any
way the rights and obligations arising for Italy out of agreements to which she is a Party,
and in particular those arising out of Article IV of the Non-Proliferation Treaty,
As a Member of the European Community, the Government of Italy, so far as trade
within the Community is concerned, will implement these documents in the light of their
commitments under the Treaties of Rome where necessary.
The Government of Italy hope that other Governments may also decide to base their
own nuclear export policies upon these documents.

The Government of Italy request that the Director General of the International Atomic
Energy Agency should circulate the texts of this Note and its enclosures to all Member
Governments for their information and as a demonstration of support by the Government of
Italy for the Agency's non-proliferation objectives and safeguards activities,

LETTER VI
The Permanent Mission of Belgium presents its compliments to the Director General
of the IAEA and, in addition to its Note P 10-92/24 of 11 January 1978, would like to draw
the attention to the following.
The Government of Belgium at present are not in a position to implement fully the
principles for technology transfer set out in the documents attached to the above-mentioned
Note because of the lack of appropriate laws and regulations. However, the Government of
Belgium intend to implement these principles fully when appropriate laws and regulations
for this purpose are put into force as necessary,
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The Government of Belgium request that the Dtrector General of the IAEA should
circulate the text of this Nom to all Member Governments for their information.

The Permanent Mission of Belgtum takes this opportunity to renew to the Director
General of the IAEA the assurance of its highest consideration.
LETTER VII

The Permanent Mission of the Czechoslovai: Socialist Republic to the International
Organizations presents its compliments to the Director General of the International Atomic
Energy Agency and has the honour to refer to its Note No. 1036/78 regarding standards of
the nuclear export policies I*, ich have been adopted by the members of the Nuclear Suppliers
Group.

The Government of the Czechoslovak Socialist Republic greatly appreciates the role
of the International Atomic Energy Agency to the sphere of control of the p.ovisions of the
Non-Proliferation Treaty. This activity has been an important instrument of preventing
proliferation of nuclear weapons. Sharing the optnion that further strengthening, of safeguards lies in the interest of universal pelce, the Government of the Czechoslovak
Socialist Republic has decided that it would deliver nuclear material, equipment and
technology defined M a trigger 1st, to any non-nuclear-weapon State only la a case when
the whole nuclear achvity of a recipient country, and not only material, equipment and
technology being transferred, are subject to the Agency's safeguards.
,....

The Government of the Czechoslovak Socialist Republic expresses its opinion that this
princtple, if observed by all the States - nuclear suppliers, could have made a great contribution toward strengthening and universality of the Non - Proliferation Treaty.
The Permanent Mission of the Czechoslovak Socialist Republic to the International
Organizations avails itself of this opportunity to renew to the Director General of the
International Atomic Energy Agency the assurances of its highest consideration.
LETTER VIII

The Permanent Mission of the German Democratic Republic to the Internattonal
Organizations in Vienna presents its compliments to the Director General of the
International Atomic Energy Agency and has the honour, in connection with Note
No. 2/78-Ill addressed to the Director General of the IAEA on 11 January 1978, to state
the following: in the view of the Government of the German Democratic Republic, the
guidelines for nuclear exports are such as to strengthen the regime of non-proliferation
of nuclear weapons and the IAEA safeguards system. The German Democratic Republic
will also in future advocate agreements to the effect that nuclear expo. is under the trigger
list mentioned in the above Note should go only to those ncn.nuclear-weapon States that
accept IAEA safeguards for all of their nuclear activities.
The Government of the German Democratic Republic is convinced that any reinforcement of the regime of non-proPleration of nuclear weapons will promote the peaceful use
of nuclear energy and internaticnal co-operationln this area.

The Permanent Mission requests that the present text be circulated as an official
document of the International Atomic Energy Agency.

The Peimanent Mission of the German Democratic Republic to the International
Organizations in Vienna avails itself of this opportunity to renew to the Director General
of the International Atomic Energy Agency the assurances of its highest consideration.
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LETTER IX

The Embassy of Japan presents its compliments to the International Atomic Energy
Agency and, in reference to its NOte No. J.M. 78/21 of January 11, 1978, has the honour
to inform the International Atomic Energy Agency of the following.
The Government of Japan at present is not in a position to implement fully the
Principles for Technology Transfers set out in the documents attached to the abovementioned Note because of the lack of appropriate laws and regulations.
However, the Government of Japan intends to implement these principles fully when
appropriate laws and regulations for this purpose are put into force as necessary.

The Government of Japan requests that the Director General of the International
Atomic Energy Agency be good enough to circulate the texts of this Note to all Member
Governments for their information.
The Embassy of Japan avails itself of this opportunity to renew to the International
Atomic Energy Agency the assurances of its highest consideration.
LETTER X

The Permanent Mission of the Polish People's Republic to the International Atomic
Energy Agency presents its compliments to the Director General of the IAEA and has the
honour to refer to its Note No. 10-96177 regarding standards of the nun ear export policies
which have been adopted by the members of the Nuclear Suppliers Group.
The Government of the Polish People's Republic greatly appreciates the role of the
International Atomic Energy Agency in the sphere of control of the provisions of the
Non-Proliferation Treaty. This activity has been an important instrument
of preventing
proliferation of nuclear weapons, Sharing the opinion that further strengthening of safeguards lies in the interest of universal peace, the Government
of the Polish People's
Republic has decided that it would deliver nuclear material, equipment and technology
defined in a trigger list, to any non-nuclear-weapon State only in a case when the whole
nuclear activity of a recipient country, and not only material, equipment a.id technology
being transferred, are subject to the Agency's safeguards,
The Government of the Polish People's Republic expresses its opinion that this
principle, if observed by all the States - nuclear suppliers, could have made a great
contribution toward ttengthening and universality of the Non-Proliferation Treaty,
The Government of the Polish People's Republic requests that the Director General
of the IAEA should circulate the text of this Note to all Member Governments.

The Permanent Mission of the Polish People's Republic to the International Atomic
Energy Agency avails itself of this opportunity to renew to the Director General of the
IAEA the assurances of the highest consideration.
LETTER XI

The Permanent Mission of Switzeriend presents its compliments to the Director
General of the International Atomic Energy Agency and, with
reference to its to day's
Note No. 003, has the honour to emphasize the following.
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The Government of Switzerland at present is not in a position to implement fully
the principles for Technology Transfers set out in the documents attached to 'he abovementioned Note because of the lack of appropriate laws and regulations. However, the
Government of Switzerland intends to implement these principles fully when appropriate
laws and regulations for this purpose are pus into force as necessary.
The Government of Switzerland requests that the Director General of the International
Atomic Energy Agency should circulate the text of this Note to all Member Governments for
their information.
The Permanent Mission of Switzerland avails itself of this opportunity to renew to the
Director Genoral of the International Atomic Energy Agency the assurances of its highest
consideration.
LETTER XII

With reference to Note Verbale No. 1 from the Permanent Mission of the USSR.
dated 11 January 1975, 1 have the honour to send you the following Declaration of the
Government of the USSR:
"The Government of the Union of Soviet Socialist Republics emphasizes Its
determination to continue its efforts to secure agreement between countries
supplying nuclear materials, equipment and technology on the principle that
IAEA lafeguards must be applied to all nuclear activities of non-nuclearweapon States when those States receive any of the items mentioned in the
initial list referred to in the above-mentioned Note Verba le. In this connection
the Government of the USSR takes the view that the principle of full control Is
a necessary condition for ensuring effective safeguards which can prevent
nuclear materials, equipment and technology from being used for manufacturing
nuclear weapons or other nuclear explosive devices."

The Government requests that the text of the present letter be distributed as au
official document of the IAEA.
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APPENDIX
GUIDELINES FOR NUCLEAR TRANSFERS

1.

The following fundamental principles for safeguards and export controls should apply
to nuclear transfers to any non - nuclear- weapon State for peaceful purposes. In this
connection, suppliers have defined an export trigger list and agreed on common criteria
for technology transfers.

Prohibition on nuclear explosives
'I.

Suppliers should authorize transfer of items identified in the trigger list only upon
iormal governmental assurances from recipients explicitly excluding uses which would
result in any nuclear explosive device.
Physical protection
3,

(a) All nuclear materials and facilities identified by the agreed trigger list should

be placed under effective physical protection to prevent unauthorized use and
handling. The levels of physical protection to be ensured in relation to the type
of materials, equipment and facilities, have been agrees by suppliers, taking
account of international recommendations.

(b) The implementation of measures of physical protection in the recipient country
is the responsibility of the Government of that country. However, in order to
implement the terms agreed Jpon amongst suppliers, the levels of physical
protection on which these measures have to be based should be the subject of
an agreement between supplier and recipient.
(c) In each case special arrangements should be
made for a clear definition of

responsibilities for the transport of trigger list items.

Safeguards
4.

Suppliers should transfer trigger list items only when covered by IAEA safeguards.
with duration and coverage provisions in conformance with
the GOV/1621 guidelines.
Exceptions should be made only after consultation with the parties to this understanding.
5.

Suppliers will jointly reconsider their common safeguards requirements, whenever
appropriate.
Safe

ards tai

6.

(a) The requirements of paragraphs 2, 3 and 4 above should also apply to facilities
for reprocessing, enrichment, or heavy-water production, utilizing technology
directly transferred by the supplier or derived from transferred facilities, or
major critical components thereof.

red b the transfer of certain technolo

(b) The transfer of such facilities, or major critical components thereof, or related

technology, should require an undertaking (1) that IAEA safeguards apply to any
facilities of the same type (1. e. if the design, construction or operating processes
are based on the same or similar physical or ch:Tnical processes, as defined in
the trigger list) constructed during an agreed period in ti
recipient country and
(2) that there should at all times be in effect a safeguards agreement
permitting
the IAEA to apply Agency safeguards with respect to such facilities identified by
the recipient, or by the supplier in consultation with the recipient, as using
transferred technology.
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Special controls on sensitive exports

sensitive facilities, technology

Suppliers should exercise restraint in the transfer of
7.
facilities, equipment or
and weapons-usable materials. If enrichment or reprocessing
recipients to accept, as an

technology are to be transferred, suppliers should encourage
alternative to national Plants, supplier involvement and/or other appropriate multinational
participation in resulting facilities. Suppliers should also promote international (including
IAEA) activities concerned with multinational regional fuel cycle centres.

Special controls on export of enrichment facilities, equipment and technology
nt nation
For a transfer of an enrichment facility, or technology therefor, the rec
should agree that neither the transferred facility, nor any facility based on such technology,
will be designed or operated for the production of greater than 20% enriched uranium
without the consent of the supplier nation, of which the IAEA should be advised.
8.

Controls on supplied or derived weapoir.usable material
Suppliers recognize he importance, in order to advance the objectives of these
guidelines and io provide opportunities further to reduce the risks of proliferation, of
ircluding in agreements on supply of nuclear materials or of facilities which produce
v eapons-usable material, provisions calling for mutual agreement between the supplier
and the recipient on arrangements for reprocessing, storage, alteration, use, transfer or
retransfer of any weapons-usable material involved. Suppliers should endeavour to include
such provisions whenever appropriate and practicable.
9.

Controls on retransfer
10,

(a) Suppliers should transfer trigger list items, including technology defined under
paragraph 6, only upon the recipient's assurance that in the case of
(1) retransfer of such items,

or

(2) transfer of trigger list items derived from facilities originally transferred
by the supplier, or with the help of equipment or technology originally
transferred by the supplier;

the recipient of the retransfer or transfer will have provided the same
assurances as those required by the supplier for the original transfer,
(b)

In aodition the supplier's consent should be required for: (1) any retransfer of
the facilities, major critical components, or technology described in paragraph 6; (2) any transfer of facilities or major critical components derived
from those items; (3) any retransfer of heavy water or weapons-usable
material.
SUPPORTING ACTIVITIES

Physical security
Suppliers should promote international co-operation on the exchange of physical
security Information, protection of nuclear materials in transit, and recovery of stolen
nuclear materials and equipment.
11,
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Support for effective IAEA safeguards
12.
Suppliers should make special eforts in support of effective implementation of IAEA
safeguards. Suppliers sh,....1d also support the Agency's efforts to assist Member States in
the improvement of their national systems of accounting and control of nuclear material and
to increase the technical effectiveness of safeguards.

Similariy, they should make every effort to support the IAEA in increasing further
the adequacy of safeguards in the light of technical developments and the rapidly growing
number of nuclear facilities, and to support appropriate initiatives aimed at improving the
effectiveness of IAEA safeguards.
Sensitive plant design features
13.
Suppliers should encourage the designers and makers of sensitive equipment to
construct it in such a way as to facilitate the application of safeguards.

Consultations
14.

(a) Suppliers should maintain contact and
consult through regular channels on matters
connected with the implementation of these guidelines.

(b) Suppliers should consult, as each deems appropriate, with other Governments
concerned on specific sensitive cases, to ensure that any transfer does not
contribute to risks of conflict or instability.
(c) Iii the event that one or more suppliers believe
that there has been a violation

of supplier/recipient understandings resulting from these guidelines,
particularly in the
of an explosion of a nuclear device, or illegal
termination or violation of IAEA safeguards by a recipient, suppliers should
consult promptly through diplomatic channels in order to determine and assess
the reality and extent of the alleged violation.

Pending the early outcome of such consultations, suppliers will not act in a
manner that could prejudice any measure that may be adopted by other suppliers
concerning their current contacts with that recipient.

Upon the findings of such consultations, the suppliers, bearing in mind
Article XII of the IAEA Statute, should agree on an appropriate response
and possible action which could include the termination of nuclear transfers
to that recipient.
15.

In considering transfers, each supplier should exercise prudence having regard to
all the circumstancer of each case, including any risk that technology transfers not covered
by paragraph 6, or subsequent retransfers, might
result in unsafeguarded nuclear materials.
16.
Unanimous consent is required for any changes in these guidelines, including su,y
which might result from the reconsideration mentioned in paragraph 5.
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ANNEX A

TRIGGER LIST REFERRED TO IN GUIDELINES

PART A, Material and equipment
1.

Source or special fissionable material as defined in Article X.,7. of the Statute of the
International Atomic Energy Agency; provided that :;ems spc.fied in subparagraph (a) below, and exports of source or special fissionable material to a given
recipient country, within a period of 12 months, below the limits specified in subparagraph (b) below, shall not be included:
(a) Plutonium with an isotopic concentration of plutonium -238 exceeding 80%.

Special fissionable material when used in gram quantiti s or less as a sensing
component in instruments; and
Source material which the Government is sat.sfied is to be used only in nonnuclear activities, such as the production rf alloys or ceramics;

(b) Spacial fissionable material
Natural uranium
Depleted uranium
Thorium

..ffective grams;
.4 kilograms;
1000 kilograms; and
1000 kilograms.

2.1. Reactors and equipment therefor:

2.1.1.

Nuclear reactors catiable of operation s, as to maintain a controlled selfsustaining fission chain reaction, excluding zero energy reactors, the latter
being defined as reactors with a designed maximum rate of production of
plutonium not exceeding 100 grams per year,

2. 1.2.

Reactor pressure vessels:
Metal easels, as complete units or as major shop-fabricated parts therefor,

which ire especially designed or prepared to contain the core of a nuclear
reactor as defined in paragraph 2,1.1 above and are capable of withstanding
the operating pressure of the primary coolant.

2.1.3.

Reactor fuel charging and discharging machines:
Manipulative equipment especially designed or prepared for inserting or
removing fuel in a nuclear reactor as defined in paragraph 2.1. 1 above
capable of on-load operation or employirg technically sophisticated
positioning or alignment features to allow complex off-load fuelling
operations such an those in which dirert viewing of or access to the fuel
is not normally available,

2 1.4.

Reactor control rods:
Rods especially designed or prepared for the control of the reaction rate
in a nuclear reactor as defined in paragraph 2.1.1 above
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2.1.5.

Reactor pressure tubes:
Tubes which are especially designed or prepared to contain fuel elements
the primary coolant in a reactor as defined in paragraph 2.1.1 above at and
an
operating pressure in excess of 50 atmospheres.

2, 1. 6.

Zirconium tubes:

Zirconium metal and alloys in the form of tubes or assemblies of tubes,
in quantities exceeding 500 kg per year, especially designed or prepared and
for
use in a reactor as defined in paragraph 2.1.1
above, and in which the
relationship of hafnium to zirconium is less than 1;500 parts by weight.

2.1.7,

Primary cqolant pumps:
Pumps especially designed or prepared for circulating liquid metal
as
primary coolant for nuclear reactors as defined in paragraph 2.1.1 above.

2. 2.

Non-nuclear materials for reactors:
2. 2.1.

Deuterium and heavy water:
Deuterium and any deuterium compound
in which the ratio of deuterium to
hydrogen exceeds 1:5000 for use in a nuclear reactor as defined in
paragraph 2. 1 1 above in quantities exceeding
200 kg of deuterium atoms for
any one recipient country in any period of 12 months.

2. 2 2.

Nuclear grade graphite:

Graphite having a purity level better than 5 parts per million boron
equivalent and with a density greater than 1.50 grams per cubic
centimetre
in quantities exceeding 30 metri, Ions for any one recipient country
in any
period of 12 months.
2.3.1

Plants for the reprocessing of irradiated fuel elements, and equipment
especially designed or prepared therefor.

2.4.1,

Plants for the fabrication of fuel elements.

2. 5.1.

Equipment, other than analytical instruments, especially designed
or
prepared for the separation of Isotopes of uranium.

2.6.1

Plants for the production of heavy water, deuterium and deuterium
compounds and equipment especially designed or prepared therefor.

Clarifications of certain of the items on the above list are annexed.
PART B
(1)

Common criteria for technology transfers under
paragraph 6 of the Guidelines

"Technology" means technical data in physical form designated by
the supplying country
as important to the design, construction,
operation, or maintenance of enrichment, reprocecaing, or heavy water production facilities
or major critical components thereof,
but excluding data available to the public, for example, in published
cals, or that which has been made available internationally without books and periodirestrictions upon
its further dissemination.
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(2)

"Major critical components" are
(a)

in the case of an isotope separation plant of the gaseous diffusion type:

diffusion barrier;

(b) in the case of an isotope separation plant of the gas centrifuge type: Las

centrifuge assemblies, corrosion-resistant to UF6;

(c) in the case of an isotope separation plant of the jet nozzle type: the

nozzle units
(d) in the case of an isotope separation plant of the vortex type the vortex

units.
(3)

For facilities covered by paragraph 6 of the Guidelines for which no major critical
component is described in paragraph 2 above, if a supplier nation should transfer
in the aggregate a significant fraction of the items essential to the operation of such
a facility, together with the knowhow for construction and operation of that facility,
that transfer should be deemed to oe a transfer of "facilities or major entice
components thereof'',

(4)

The definitions in the preceding paragraphs are solely for the purposes of paragraph 6 of the Guid Imes and this Part B, which differ from those applicable to Part A
of this Trigger List, which should not be interpreted as limited by such definition

(5)

For the purposes of implementing paragraph 6 of the Guidelines, the following
facilities should be deemed to be "of the Same type (1.e. if their design, construction
or operating processes are based on the same or similar physical or chemical
processes)":
Where the technology transferred is
such as to make possible the construction in the recipient State of a

facility of the following type, or major The following will be deemed to be facilities
of the same type:
critical components thereof:
(a) an isotope separation plant of the

any other isotope separation plant
using the gaseous diffusion process.

gaseous diffusion type ,
(b) an isotope separation plant of the

any other isotope separation plant
using the gas centrifuge process.

gas centrifuge type .
(c) an isotope separatiori plant of the

jet nozzle type .......

(d)

(e)

.

.

an isotope separation plant of the

vortex type ......

,

a fuel reprocessing plant using
the solvent extraction process .

.

any other isotope separation plant
using the jet nozzle process.
any other isotope separation plant
using the vortex process.

any other fuel reprocessing plant
using the solvert extraction process.
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(f)

(g)

a heavy water plant using the
exchange process
a heavy water plant using the

electrolytic process
(h)

any other heavy water plant using the
exchange process
any other heavy water plant using the
electrolytic process.

.

a heavy water plant using the
hydrogen distillation process

.

any other heavy water plant using the
hydrogen distillation process.

Note In the case of reprocessing, enrichment, and heavy water facilities whose
design, construction, or operation processes are based on physical or chemical
processes other than those enumerated above, a similar approach wouid be applied
to define facilities "of the same type", and a need to define major critical components of such facilities might arise.
(6)

The reference in paragraph 6(b) of the Guidelines to 'any facilities of the same type
constructed during an agreed period in the recipient's country' is understood to refer
to such facilities (or major critical components thereof), the first operation of which
commences within a period of at least 20 years from the date of the first operation
of (1) a facilit: which has been transferred or incorporates transferred major
critical components or of (2) a facility of the same type built after the transfer of
technology
It is understood that during that period there would be a conclusive
presumption that any facility of the same type utilized transferi ad technology.
But the agreed period is not intended to limit the duration of the safeguards imposed
or the duration of the right to identify facilities as being constructed or operated on
the basis of or by the use of transferred technology in accordance with paragraph 6(b)(2) of the Guidelines,
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Annex

CLARIFICATIONS OF ITEMS ON THE TRIGGER LIST

A.

Complete nuclear reactors

(Item 2.1.1 of tht, Trigger List)
A "nuclear reactor" basically includes the items within or attached directly to the
reactor vessel, t1-2 equipment which controls the level of power in the core, and the
components widen normally contain or come in direct contact with or control the primary
coolant of the reactor core.
1.

The export of the whole set of major items within this boundary will take place only in
accordance with the procedures of the Guidelines. Those individual items within this
functionally defined boundary which will be exported only in accordance with the procedures
of the Guidelines are listed in paragraphs 2.1.1 to 2.1. 5.
2.

The Government reserves to itself the right to apply the procedures of the Guidelines
to other items within the functionally defined boundary.
It is not intended.to exclude reactors which could reasonably be capable of modification
to produce significantly more than 100 grams of plutonium per year. Reactors designed for
sustained operation at significant potter levels, regardless of their cap Lefty for plutonium
3.

production, are not considered.: "zero energy reactors".
B.

Pressure vessels

(Item 2.1.2 of the Trigger List)

A top plate for a reactor pressure vessel is covered by item 2. I I as a major shopfabricated part of a pressure vessel.
4.

5.

Reactor internals (e. g. support columns and plates for the core and other vessel

internals, control rod guide tubes, thermal shields, baffles, core grid plates, diffuser
plates, etc.) are normally supplied by the reactor supplier. In some cases, certain
internal support components are included in the fabrication of the pressure vessel. These
items are sufficiently critical to the safety and reliability of the operation of the reactor
(and, therefore, to the guarantees and liability of the reactor supplier), so that their supply.
outside the basic supply arrangement for the reactor itself, would not be common practice.
Therefore, although the separate supply of these unique, especially designed and prepared,
critical, large and expensive items would not necessarily be considered as falling outside
the area of concern, such a mode of supply is considered unlikely.
C.

Reactor control rods
(Item 2. i. 4 of the Trigger List)

This item includes, in addition to the neutron absorbing part, the support or suspension
structures therefor if supplied separately.

6.

D,

Fuel reprocessing plants
(Item 2. 3. I of the Trigger List)

A "plant for the reprocessing of irradiated fuel elements" includes the equipment and
components which normally come in direct contact with and directly control the irradiated
fuel and the major nuclear material and fission product processing streams. The export
of the whole set of major items within this boundary will take glace only in accordance with

7
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the procedures of the Guidelines. In the present state of technology,
following items of
equipment are considered to fall within the meaning of the phrase "and the
equipment especially
designed or prepared therefor':
(a)

Irradiated fuel element chopping machines remotely operated equipment
especially designed or prepared for use in a reprocessing plant as identified
above and intended to cut, chop or shear irradiated nuclear fuel assemblies,
bundles or rods; and

(b)

Critically safe tanks (e.g. small diameter, annular or slab tanks) especially

designed or prepared for use in a reprocessing plant as identified above,
intended for dissolution of irradiated nuclear fuel and which are capable of
withstanding hot, highly corrosive liquid, and which can be remotely loaded
and maintained;
8.

The Government reserves to ttself the right to apply the procedures of theGuidelines
to other items within the functionally defined boundary.
E.

Fuel fabrication plants

(item 2.4.1 of the Trigger List)
9.

A "plant for the fabrication of fuel elements" includes the equipment:

(a) Which normally comes in direct contact with, or directly processes, or
controls, the production flow of nuclear material, or
(b) Which seals the nuclear material
within the cladding.
10.

The export of the whole set of items for the foregoing operations will take place only
in accordance with the procedures of the Guidelines. The Government will also give
consideration to application of the procedures of the guidelines to individual items intended
for
any of the foregoing operations, as well as for other fuel fabrication operations such
as
checking the integrity of the cladding or the seal, and the finish treatment to the sealed
fuel.
F.

Isotope separation plant equipment

(item 2.5.1 of the Trigger List)
11.
"Equipment, other than analytical instruments, especially designed or prepared for
the separation of isotopes of uranium" includes
each of the major items of equipment
especially designed or prepared for the separation process,
Such items include:

gaseous diffusion barriers,
gaseous diffuser housings.

gas centrifuge assemblies, corrosion-resistant to UF6,
jet nozzle separation units,
vortex separation units,

large UF6 corrosion-resistant axial or centrifugal compressors,
special compressor seals for such compressors.
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ANNEX B

CRITERIA FOR LEVELS OF PHYSICAL PROTECTION

The purpose of physical protection of nuclear materials is to prevent unauthorized use
1.
and handling of these materials. Paragraph 3(a) of the Guidelines document calls for agreement among suppliers on tile levels of protection to be ensured in relation to the type of
materials. and equipment and facilities containing these materials, taking account of internationr1 recommendations.
Paragraph 3(b) of the Guidelines document states that implementation of measures of
2.
ohysical protection in the recipient country is the responsibility of the Government of that
have to be
country. However, the levels of physical protection on which these measures In
this context
based should be the subject of an agreement between supplier and recipient.
these requirements should apply to all States.
The document INFCIRC/225 of the International Atomic Energy Agency entitled ''The
Physical Protection of Nuclear Material" and similar documents which from time to time are
prepared by international groups of experts and updated as appropriate to account for changes
in the state of the art and state of knowledge with regard to physical protection of nuclear
material are a useful basis for guiding recipient States in designing a system of physical
protection measures and procedures.
The categorization of nuclear material presented in the attached table or as it may be
4.
updated from time to time by mutual agreement of suppliers shall serve as the agreed basis
for designating speciftc levels of physical protection in relation to the type of materials, and
equipment and facilities containing these materials, pursuant to paragraph 3(a) and 3(b) of
the Guidelines document.
The agreed levels of physical protection to be ensured by the competent national
5.
authorities in the use, storage and transportation of the materials listed in the attached
table shall as minimum include protection characteristics as follows:
3.

CATEGORY III

Use and Storage within an area to which access is controlled.

Transportation under special precautions including prior arrangements among sender.
recipient and carrier, and prior agreement between entities subject to the jurisdiction and
regulation of supplier and recipient States, respectively. in case of international transport
specifying time, place and procedures for transferring transport responsibility.
CATEGORY II

Use and Storage within a protected area to which access is controlled, 1. e. an area under
constant surveillance by guards or electronic devices, surrounded by a physical barrier
with a limited number of points of entry under appropriate control, or any area with an
equivalent level of physical protection.
Transportation under special precautions including prior arrangements among sender,
recipient and carrier, and prior agreement between entitles subject to the jurisdiction and
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regulation of supplier and recipient States, respectively, in case of international transport,
specifying time, place and procedures for transferring transport responsibility.
CATEGORY 1

Materials in this Category shall be protected with highly reliable systems against
unauthorized use as follows:
Use and Storage within a highly protected area, i.e. a protected area as defined for
Category II above, to which, in addition, access is restricted to persons whose trustworthiness has been determined, and which is under surveillance by guards who are in close
communication with appropriate response forces. Specific measures taken in this
context
should have as their objective the detection and prevention
of any assault, unauthorized
access or unauthorized removal of material.

Transportation under special precautions as identified above for transportation of

Category 11 and 111 materials and, in addition, under constant surveillance by
and
under conditions which assure close communication with appropriate responseescorts
forces.
6.
Suppliers should request identification by recipients of those agencies or authorities
having responsibility for ensuring that levels of protection are adequately met and
having
responsibility for internally co- ordinating response/recovery operations in the event
of
unauthorized use or handling of protected materials.
Suppliers and recipients should also
designate points of contact within their nstional authorities
to co-operate on matters of
out-of-country transportation and other matters of mutual concern.
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TABLE: CATEGORIZATION OF NUCLEAR M.TERIAL

Material

Category

Form

1.

Plutonium-

/

linirradiated!-3/

2.

Uranium-235

tor:irradiated-b/
uranium enriched to 20%

;

2350

or more

Less than 2 kg but
more than 500 g

500 g or less-

S kg or more

Less than S kg but
more than 1 kg

1 kg or level/

10 kg or more

Less than

- uranium enriched to 10% 2350 but
less than 20%

10 kgEt

- uranium enriched abpvg patural,

10 kg or more

but less than 10% 231.19./
1.)

0

3.

Uranium-233

4.

Irradiated fuel

Unirradiateriti

c/

2 kg or more

2 kg or more

500 2 or less!'

Less than 2 kg but
more than 500 g

Depleted or natural

uranium. thorium or
low-enriched fuel
(less than 10%

/
b/

c/

fissile content)!! /'

As identified In the Trigger List,

f/

to or less than 100 rads/hour at one metre unshielded,

Although this level of protection is recommended. It
would be open to States. upon evaluation of the specific
circumstances, to assign a different category of
physical protection.

Less than a radiologically significant quantity should

Other fuel which by virtue of its original fissile material
content is classified as Category I or II before irradia-

Material not irradiated in a reactor or material
irradiated in a reactor but with a radiation level equal

be exempted.

Natural uranium, depleted uranium and thorium and
quantities of uranium enriched to less than 10% not
falling in Category Ill should be protected in
accordance with prudent management practice.

tion may be reduced one category level while the
radiation level from the fuel exceeds 100 rads/hour at
one metre unshielded.
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NUCLEAR INDUSTRIAL BASES OF NONNUCLEARWEAPONS STATES
INTRODUCTION

for signatures in
When the Non-Proliferation Treaty was opened
be
a
nation's
first test
was defined to
1968, "nuclear proliferation"
events
in
the
midin response to
of a nuclear device. However,
signing of controversial
nuclear
test
and
the
1970's, notably India's
Pakistan, this definition
nuclear supply contracts with Brazil and
and Members of
broadened
by
many
analysts
has been informally
nuclear
facilities, that
Congress to include the spread of sensitive nuclear fuel (reprocplutonium
from
spent
is, those that separate
The acquisition of nuessing) or concentrate U-235 (enrichment).
reactors, heavy
clear power reactors, large testing and research
of
the
nuclear fuel
water plants, and other industrial components
ability
to
produce
weapons
cycle can also contribute to a nation's definition appears in the
of
the
shift
in
materials. One indication
commit members to
voluntary nuclear suppliers' guidelines, whichequipment and facilirestraint in the export of sensitive nuclear
the possession of such faties. This chapter provides information on
cilities by key nonnuclear-weapons states.
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TABLE 1.

Installed
Nuclear
capacity
(MW(e))

State

Argentina
Australia
Belgium
Brazil
Canada
Cuba
Egypt
FR Germany
India
Iran
Iraq
Israel
Italy

Japan
Libya
Netherlands
Pakistan
South Africa
South Korea
Spain
Sweden
Taiwan
Yugoslavia

UC

Comparison of present Nuclear Industrial Bases of 23 Selected Non-Nuclear Weapon States, 1933.

400
0
3600
676
7,700

Enrichment
capacity

Minor

0
10,400
804

No
No
UC
No
No
No
No
No

0

No

0
0
1,300
17,300
0
450
125
0
1,185
2,000
7,700
3,200
0

No
No
No
No
No

0

Some
UC
Some
No
No
No
No

No

Breeder
developwent

No
No

Some
No
No
No
No
Yes
Yes
No
No
No
Some
Yes
No
No
No

No
No
No
No
No
No

Reprocessing
capacity

Plutonium
fuel plans

Heavy
water
capacity

UC

Yes

No

No

No

Minor

Some
Some

No
No
Some

No
No
No
No

No
No
No
Yes

Minor
Yes
No
No

Yes
No
No

Minor

No

No
Yes
No
No

Some

No
No
No

Some
No
No
No

No

No
No
No
No
No
No
No
No
No
No

No

No

Yes
No

Some
Unknown
No
No
No
No

UC
No
No
No
No
No
No

UC

Technical
personnel

Some
Some
Strong
Some
Strong
Minor
Minor
Strong
Good
Minor
Minor
Strong
Some
Strong
Minor
Some
Some
Some
Some
Some
Strong
Some
Some

Nuclear
capability
index*
Test Produce
3

1

0

0

1

0

0

0

2

1

0
0

0
0

2

2

4

1

0

0

0

0

4

2

1

1

3

4

0

0

1

0

1

0

2

1

1
1

0
0

2

0

1

0

0

0

Under construction

*Subjective index rating scheme: 5aadvanced, 4.strong, 3...moderate, 2some, 1-slight, 0 -none.
The ratings represent personal judgment of the author.
Source:

Congressional Research Service, An Assessment of the Proliferation Threat of Today and Tomorrow,
September 24, 1984, p. 9. A report prepared for Senator William Proxmire by CRS Senior
Specialist Warren H.
Donnelly and released by Senator Proxmire's office on October 27, 1984. Revised Nov. 20, 1984.
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Nuclear plants' under construction or
operating in the developin countries outside Europe
(power and research reactors and significant fuel facilities)

Unsaleguarded plants are underlined.

Argentina

3 HWR power reactOrs
6 small research reactors'

3 fuel fabrication plants
2 heavy water production plants (1 unsafeauarded)
pilot reprocessing plant (under safeguards when, as
1
today, reprocessing safeguarded fuel)
pilot enrichment Plane
1

1 uranium oxide conversion plant (possibly a second
unsafauarded plant)
1

Brazil

1

Cuba

India

UF4 plant

3 LWR power reactors
3 small research reactors
1 pilot reprocessing plant (construction status not clear)
1 pilot enrichment plant
fuel fabrication plant
1
uranium oxide conversion plant
1
UF5 plant

2 LWR power reactors'
I small LWR research reactor'
10 power reactors (8 HWRs and 2 LWRs, 6 HWR_s
un.safesuarded)

6 rgearch reactors (including I large HWR)'
3 reorocessina plants' (1 under safeguards while reprocessing safeguarded fuel)
2 fuel fabrication plants (1 unsaf_etukrded)
7 heavy water production plants
3 uranium oxide conversion plants (2 unsafetuarded)
J thorium oxide fuel fabrication plant
fast breeder fuel fabrication plant
1
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Israel

2 research reactors (including 1 lam HWIks)
1

Dmrstansintalia0

heavy water production Plant
1
fuel fabrication plant
9 power reactors (8 LWRs and 1 HWR)
3 small research reactors
2 fuel fabrication plants (1 pilot)
1 uranium oxide conversion plant
1

Korea, South

Mexico

Pakistan

Philippines

South Africa'

1 LWR power reactor (construction of second power

reactor reportedly suspended)
2 small research reactors
1 HWR power reactor
1 small research reactor
2 reprocessing plants (possibly 3 including 2 pilot reproCSIIintigin11)
1
Pilot enrichment Plant'
1
fuel fabrication plant
2 have water Production plants (1 untraderl
1 UF6 plant.

1 LWR power reactor
1 small research reactor
2 LWR power reactors
1 large LWR research reactor
2 enrichment plants (I Pilot plant in operation,'
1 commeicial plant under construction)
1
fuel fabrication Plant
2 uranium_oxiee conversion plants

1 UN plant

Taiwan

(also extensive uranium mining, milling and processing)
6 LWR power reactors
6 research reactors (including 1 large HWR)
1 fuel fabrication plant
1 uranium oxide conversion plant

The nuclear plant in each of the following developing countries is confined

essentially to a single small research reactor, usually an LWR using enriched US
or Soviet fuel:

Colombia
Peru (building a second)
Uruguay
Venezuela
Zaire
Egypt

Iran

Iraq'
Libya'
Thailand
Viet Nam
Malaysia
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A further four developing countries each have two research reactors'°:
Chile
Turkey
Indonesia
Korea, North
Notes
' Other than uranium mills producing U305.
'Small' means less than 5 MW(th). The fuel content of such reactors is normally well

2

below a 'significant quantity', i.e., the amount needed to make a single nuclear
explosivv. LWRs use enriched uranium fuel chiefly of US, Soviet or West German
origin (French, in the case of South Africa and India).
3 Producing unsafeguarded enriched uranium.
All supplied by the USSR and using Soviet low-enriched fuel.
s Producing
. ....i =safeguarded plutonium.
6 Believed to be nearing completion.
7 Although not usually classified as a developing country, South Africa is included in this
list as one of the 5 NNWS that produce unsafeguarded nuc.J...ar weapon material.
4 Since the Tamuz 1 reactor was destroyed.
3 There are unconfirmed reports that Libya is also obtaining a power reactor (LWR)
from the USSR.
w Among the industrial countries, Greece, Portugal and Norway each operate a single
small research reactor while Denmark has two (none has or is building a power reactor).
Albania has recently shown interest in acquiring a research reactor.

Source: David Fischer & Paul Szasz, Safeguarding the Atan,
SIPRI, 1985, pp. 183-185.
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POWER REACTORS IN SELICT1D COUNTRIES
Spector, 1914

Country

Safeguarded

Unsafejuarded
Argentina

Atucha I (hw, nu)
Enbalee (hw, nu)
Atucha II (hw, nu)*

None

Stasi].

Angra I (1w, leu)
Angra II (Iv, leu)*
Angra III (1w, leu)*

None

India
Tarapur I (1w, leu)
Tarapur II (1v, leu)
Rajasthan I (hw, nu)
Rajasthan II (hw, nu)

Iraq

Madras I (hw,*nu)
Madras II (hw, nu)*
Nanore I (hw, nu)*
Manors II (hw, nu)*
takrapar I (hw, nu)*
Eskrapar II (hw, nu)*

None

None
Israel

None
None

Libya

None

None
Pakistan

RANUPP (Mr, nu)

None

South Africa
Mothers I (1v, leu)
Kosberg II (1w, leu)*

by
lw
nu
leu

None

Heavy Water
Light Water
Natural Uranium
Low Enriched Uranium

*Not yet operating

Sources

lased on information
contained in: Leonard
Today. A Carnegie Endowment
Spector, Nuclear
Proliferation
Book, 1914.
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RESEARCH REACTORS IN SELECTED COUNTRIES
Spector, 1984

cow
Jaz.

Safeguarded

MBEIIIVUUEti

Argentina

RA-1
RA-2
RA-3
RA-4

RA-0 (tank, seu)
RA-6 (MTR, heu)
RA-7 (hw, nu)*

Brazil

lEAR-1 (pool, heu)
RIEN -1 (Argonaut, meu)
Triga-UMC (Trigs I, Neu)

None?

India

None

Apgar& (lv, neu)
CIRUS (hv, nu)
Zerlina (hw, variable fuel)
Purnima (no moderator, Pu)
R-5 (hw, nu)2
PBTR (fast breeder, Pu i heu)2
--None

(tank, Neu)
(tank, heu)
(pool, heu)
(homogenous, meu)

-

------Iraq

Osirak (lv, heu)3
Isis (lv, heu)
IRT-2000 (lv, heu)

Israel

IRR 1 (lv, heu)

Libya
--------

Tajoura (1w, heu)

----

Pakistan
------South Africa

-

-

?AMR (lv, heu)
-------

-------

-------- IRR 2 (hv, nu)

None

-------------

-----------

Safari I (lv, heu)
Safari II (hw, leu)4

* Not yet operating
Natural Uranium
Low Enriched Uranium
leu
Medium Enriched Uranium
Neu
Highly Enriched Uranium
heu
lv . Light Water
Heavy Water
hw
nu

I Safeguarded only when safeguarded fuel is present
2 Not known if operations have begun
3 Destroyed by Israel in June 1981 prior to start -up; future status uncertain
4 Presently decommissioned

Source:

Ibid.
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PLANTS IN SILICTMD COUNTURS
Spector, 1554

Country

Safeguarded

Argentina

None

Pilcaniyeu (Iperimental)

Resende*
Belo Morisonce

IPSN* (La scale)

Brasil

India

Iraq

Israel

Libya

Pakistan

Unsafe taardnd

None

None

None

None

None

Laser (unconfirmed)

None

None

None

Kohut&
(SxperLmental)
---------------

South Africa

None

Valindaba (SO kg mmu/yr)
Valindaba* (SO metric tons LNU/yr)

* Not yet operating

Source:

Ibid.

'5O4

511

REPRCCISSINC PLANTS IN SELECTED COUNTRIES
Spector, 1984

922111

Safeguarded

Unsafe guarded

Argentina

None

Ezeiza*I (5 mt**/yr)

*null

Resende (10 kg/day)

IPEN*1

India

None

Trombay (30 t/yr,
Tarapur2 (100 .t /yr)
Kalpakkam* (.t /yr)

Iraq

Unnamed facility (App. 1 at /yr)

None

Israel

None

Dimon& (Eat. 3 t/yr)
Nahal Soreq (Lab scale)

Libya

None

None

Pakistan

None

Chashma*3 (100 mt/yr)
New Labs* (10 .t /yr)

South Africa

None

None

* Not yet operating
Metric Tons
** at

I Safeguarded only when safeguarded fuel is processed
2 Safeguarded when processing Tarapur and Rajasthan reactor fuel only
3 Uncertain as to whether construction is continuing

Sources

'bid
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HEAVY WATER PLANTS IN SELECTED COUNTRIES
Spector, 1984

County

Safe usrded

Unsafe uarded

Argentina
Arroyito*
-------------_----_---------------------Brazil
None

--

India

None

Atucha

---

None

Bengal
laroda
Tuticorin
'filcher

-------- ------

------- - ---

--

Kota
Thal*
Hanuguru*

Iraq
---

None

None

Israel

None

Rehovot

Libya

None

None

Pakistan

?Sultan
- -

South Africa

*

None

Not yet operating

1 Safeguards status unknown

Source:

Ibid.

5 36

---------Karachi'
-

None
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URANIUM RESOURCES IN SELECTED COUNTRIES
Spector, 1584

(In metric tons)

Countm
Argentina

23,00

Brasil

163,000

India

42,500

Iraq

None

30,000 - 60,000 available from processing phosphate ores

Israel

d, four active exploration projects

Libya

Pakistan
--------------

Sufficient for Kahuta enrichment plant

South Africa

South Africa: 313,000
Namibia: 135,000

Source:

Ibid.
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ACTIVE URANIUM MINES IN METED COUNTRIES
Spector, 1984

Country

Active Mining Sites

Argentina
- - -

-

-

Brazil

San Rafael, Los Cigantes

Locos de Caldas

---

India

Jeduguda

Iraq

None

Israel

Phosphate deposits in Negev desert

Libya

None

Pakistan

Dera Ghia Khan

South Africa

----Source:

Ibid.

5)8

South Africa: Witwatersrand Basin, Palabora
Naalbia: Raising
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OPERATING URANIUM MILLS IN SELIETED COUNTRIES

Spector, 19M

County

Argentina

Number of Mills in Operation
4

Brazil

India

Iraq

0

Israel

3 (Phosphoric acid plants
producing yellowcake
as by-product)

Libya

0

Pakistan

South Africa

South Africa:
Naaibia:

Source:

1

Ibid.
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URANIUR PURIFICATION PLANTS (UO2) IN SELETED COUNTRIES
Spector, 1984

Country

Safeguarded

Hnssfeguarded

Argentina

None

Cordobal

Brasil

None

IPIN

India

None

Iraq

Tummitha*

Israel

None

Libya

None

Pakistan

None

South Africa

None

Hyderabad

None

Unnamed facility

None

Unnamed cacility

None

1 One of tvo lines is safeguarded because of West German
equipment

Source:

'bid
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FUEL FABRICATION PLANTS IN SELECTED COUNTRIES
Spector, 1984

Country

Safeguarded

Unsafeguarded

Argentina

None

Ezeisal

Irazil

Resende

None

India

None

Hyderabad

Iraq
-

Tuwaitha*
-

None
-

- - --

-

Israel

None

Diaona

Libya

None

None

Pakistan
------------

None

Chashaa

South Africa

None

None

* Not yet operating

1

One of two lines is safeguarded whe- fabricating safeguarded UO2

Source:

Ibid.
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UFg CONVERSION PLANTS IN SILICTID COUNTRIES

Spector, ISM

Country

Safe uscded

Unsafe uarded

Argentina

NOM

Capacity presumedl

Nrasil

Ressnde*

Inti*

INN
India

None

None

Iraq

None

None

Israel

None

Libya

None

Pakistan

Nona

South Africa

None

* Not yet operating

1 Safeguard status unknown

Source:

Ibid.
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None

None

Unnamed facility

Valindsba

FUEL CYCLE COMPONENTS IN SELECTED COUNTRIES -- SUMMARY CHART
Spector, 1984

Power
Reactors
Argentina

Irasil

X

X

India

X

Iraq

Inrich
sent

X

X

X

X

X

X

Libya

Reproc
using

Heavy
Water

Uranium
Resources

Uranium
Mines

Uranium
Mills

UO2
Fur.

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

X

Israel

X

X

X

X

X

X

Pakistan

X

South Africa

Source:

Research
Reactors

X

X

X

X

Fuel
Fab.

X

X

X

X

X

X

X

X

UF6

Cony

en
UP

X

X

X

X

X

X

X

Ibid
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A Speculative Comparison of the Nuclear Industrial Bases of Eight Non-Nuclear Weapon States in 1995

State

Estimated
operational
nuclear
power (MW(e)) 1/
(1990)

Argentina
Brazil
Cuba
India,
Israel
Pakistan
South Africa

1,627
3,116
408
1,909
0
125
1,842

Enrichment
capacity

Minor
Some
No
No
No

Perhaps
Some

Breeder
capacity

Reprocessing
capacity

No

Notable 2/
Minor
No
Some
Some
Perhaps
No

No
No
No
No
No
No

Commercial
plutonium
use

Perhaps
No
No
Perhaps
No
No
No

Heavywater
capacity

Yes
No
No
Some
No
No
No

Nuclear capability
index (subjective)
Test
Produce

4

2

3

0

0

0

4

2
2

4

3

1

3

2

Index rating scheme: 5advanced, 4mstrong, 3..moderate, 2.soze, 1..slight, Onone.
1/

Source:

2/

A large pilot plant should be in operation by 1995.

Source:

Nuclear Engineering International, May 1983, p. 2.

Congressional Research Service, An Assessment of the Proliferation Threat of Today and Tomorrow,
Sep ember 24, 1984, p. 18.
A report prepared for Senator William Proxmire by CRS Senior
Specialist Warren H. Donnelly and released by Senator Proxmire's office on October 27, 1984.
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LISTING OF 23 NON-NUCLEAR WEAPONS STATES BY NUCLEAR CAPABILITY IN 1995

Nuclear capability indices

States

Test

Produce

Argentina
India
Israel
Japan
Federal Republic of Germany

4

2

4

2
2

3

2

Belgium
Canada
Italy
Netherlands
Pakistan

2

0

2

1

2
2

0
0

2

1

South Africa
Spain
Sweden
Australia
Brazil

2

1

2

1

0
0
0
0

South Korea
Taiwan
Yugoslavia
Cuba
Egypt

1

0

1

0

1

0

Iran
Iraq
Libya

Source:

4
4

2
1

2

0
0

0

0
0

0

0

0

0
0

Table 8, Part I.

The subjective index ratings are: 5 0 advanced, 4
none.
light and 0
some, 1
2
Source:

strong, 3

Ibid., p. 27.
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NUCLEAR FACILITIES IN NON-NUCLEAR-WEAPONS STATES
NOT SUBJECT TO IAEA SAFEGUARDS AS OF DECEMBER 31, 1984

Country

Facility

ARGENTINA
Uranium purification plant - Cordoba
Uranium purification plant - Cordoba
Heavy water plant - Atucha
Enrichment - Pilcaniyeu, expirimental
Fuel fabrication plant - Ezeiza
Reprocessing plant - Ezeiza
Research reactors
Cordoba
San Carolos de Bariloche
Planned

INDIA
Power Reactors
Madras I - Kalpakkam
Madras II - Kalpakkam
Narora I
Narora II
Kakrapar I
Kakrapar II
Heavy water plants
Nangal
Earoda
Tuticorin
Talcher
Kota
Thal
Manuguru
Reprocessing plants
Kalpakkam
Trombay
Tarapur
Research reactors
Zerlina
Apsara
R-5
Cirus

FETR
Purtlima

Fuel fabrication
Tromba?
Hyderabad
Uranium purification - Hyderabad

516

First year
of operation

1982 ?

1984 (est)
1983
1982
1986 (est)
1965
1982

1983
1985
1987
1987
1991
1992

(est)
(est)
(est)
(est)
(eat)

1962
1977
1978
1979
1984 (est)
1986 (est)
1987 (est)

1986 (est)
1966
1982
1961
1956
1984 (est)
1963
1984 (est)
1972

1960
1971
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NUCLEAR FACILITIES IN NON-NUCLEAR-WEAPONS STATES
NOT SUBJECT TO IAEA. SAFEGUARDS AS OF DECEMBER 31, 1984
(CONTINUED)

Country

First year
of operation

Facility

ISRAEL
Uranium purification plant
Heavy water plant - Rehovot
Reprocessing - Nahal Soreq
Enrichment, experimental
UF6 conversion plant
Research reactor - Dimon&
Reprocessing - Dimona

1954
1960 (7)
1974
1974 (?)
1963

Probably after 1969

PAKISTAN
UF6 conversion plant
Heavy water plants
Multan
Karachi
Uranium purification plant
Reprocessing plants
Pinstech
Chashma
Fuel fabrication plant - Chashma
Reprocessing plant - Islamabad
Enrichment plant
Kahuta
Sihala

1980 (?)
1980 (?)
1976
1980

1980
1984 (est)

1984 (partial)
Prior to 1984 (presumed)

SOUTH AFRICA
UF6 conversion plant - Vallndaba
Enrichment plant - Valindaba

Source:

Prior to 1975
1975

Spector, Nuclear Proliferation Today, 1984; and SIPRI Yearbook, 1983.
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PROLITSSATION STOVS Of SIX STATUS THAT DO NOT ACCRPT FULL SONS SAILCUAIDS, INN
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PROLIFERATION PRESSURES AND CONSTRAINTS
(Hudson Institute, 1976)

PRESSURES FOR PROLIFERATION
Security

-Deterrence of a nuclear rival.
-Defense against invasion.
-Weapon of last resort.
-Nuclear intimidation of non-nuclear rival(s).
-Buttress to bargaining position.
Status or influence

-Quest for regional or international status.
-Dee onstrate nation viability.
-Fashion.

Bureaucratic factors

-Strengthen military, scientific, and/or bureaucratic morale.
- Scientific - technological momentum.

-Pressures frog mil .cry-industrial complex.
within governments and/or armed services.
-Bureaucratic
Domestic politics

-Strengthen domestic morale.
-Diverts domestic attention.

CONSTRAINTS ON PROLIFERATION

-Coat

-Limited technological and industrial base
-Dependence uror foreign nuclear inputs
-Dogmatic public opposition
-Risk of unauthorised seizure of nuclear walks*
- Reaction of regional opponents
- Reaction of allies

-Reaction of other nations
-Problems of developing a credible nuclear strategy

Source: Lewis A. Dunn and Herman Kahn. Trends in Nuclear Proliferation, 1975-95.
Croton-on-Hudson, New York: The Hudson Institute, May 15, 1976, Report 11-2536/3-RR.
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PROLIFERATION PRESSURES FOR 23 NON-NUCLEAR WEAPONS STATES, 1984

Proliferation Pressures
State

Argentina
Australia
Belgium
Brazil
Canada
Cuba
Egypt
F. R. Germany
India
Iran
Iraq
Israel
Italy
Japan
Libya
Netherlands
Pakistan
South Africa
South Korea
Spain
Sweden
Taiwan
Yugoslavia

Source:

Prestige

Yes
No
No
Yes
No
Yes
Perhaps
No
Yes
Perhaps
Perhaps
Perhaps
No
No
Yes
No
Yes
Yes
Perhaps
No
No
Perhaps
Perhaps

Internal
political

Fear of
neighbors

Unclear
No
No
No
No
Yes
No
No
Yes
No
Yes
Yes

No
Perhaps
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes
Perhaps
No
No
Yes
Yes

No

No
Yos
No
Yes
Yes
Perhaps
No
No
Perhaps

Perhaps

Response to a
neighbors
nuclear
activities

Perhsps
No
No
Perhaps
No
Perhaps
Yes
Yes
Yes
Perhaps
Perhaps
Yes
No

No
Yes
No
Yes
No
Yes
No
No
Yes

Yes

Congressional Research Service. An Assessment of The Proliferation
Threat of Today and Tomorrow, September 24, 1984, p. 10.
A report
prepared for Senator William Proxmire by CRS Senior Specialist
Warren H. Donnelly and Released by
Senator Proxmire's Office on
October 27, 1984.
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NON-PROLIFERATION CONSTRAINTS FOR 23 NON-NUCLEAR WEAPONS STATES, 1984.

State

Argentina
Australia
Belgium
Brasil
Canada
Cuba
Egypt
F.R. Germany
India
Iran
Iraq

Israel
Italy
Japan
Libya
Netherlands
Pakistan
South Africa
South Korea
Spain
Sweden
Taiwan
Yugoslavia

1/

Limited Test
Ban Treaty

Signed only
Ratified
Ratified
No

Ratified
No
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified
Signed only
Ratified
Ratified
Ratified
Ratified
Ratified
Ratified

NonProliferation
Treaty

No

Ratified
Ratified
No
Ratified
No
Ratified
Ratified
No
Ratified
Ratified
No
.
Ratified
Ratified
Ratified
Ratified
No
No
Ratified
No
Ratified
Ratified
Ratified

NPT type
safeguards
in effect

No
Yes
Yes
No
Yes
No
Yes
Yes
No

Yes

Yes
No
Yes
Yes
Yes
Yes
No
No
Yes
No
Yes
Yes

Yes

Lavin
American
Nuclear
Free Zone
Treaty
Signed only
No
No
Yes 1/
No
No
No
No
No
No
No

No
No
No
No
No
No
No
No
No
No
No
No

Brasil has ratified the treaty but has not yet put it into effect.

Source: Ibid., p. 12.
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SAFEGUARDS

Introduction
Since the advent of nuclear power, it has become widely accepted
that because certain nuclear fuel materials can be used for either
civil or military purposes, those used for commercial nuclear power
should be subject to inspection and other measures to verify that
they are not being diverted to the manufacture of nuclear weapons
or other military uses. These measures are called safeguards. In
the early days of U.S. nuclear cooperation with other nations, the
United States Atomic Energy Commission sent its own inspectors

to verify that U.S. nuclear exports were not misused. After the

International Atomic Energy Agency was established in 1957, the
United States began to press its nuclear partners to accept IAEA
inspection instead of U.S. inspection. The Agency's safeguards responsibilities were greatly expanded in the 1970s by the Nuclear
Non-Proliferation Treaty which requires non-nuclear-weapons
members to accept IAEA safeguards on all of their peaceful nuclear facilities and materials.
The Agency has several safeguards systems. The system most
commonly used is for states party to the NPT or the Treaty of Tlatelolco. An older system is used for IAEA states party to neither
treaty. In 1985 the Agency expects to have 147 NPT/Tlatelolco-type
agreements in effect, and 28 of the non-NPT type.
NPT and non-NPT safeguards systems differ in their scope and
stated purposes. NPT safeguards are intended to detect diversion of
significant quantities of nuclear material from peaceful nuclear activities to the manufacture of nuclear weapons or other nuclear explosive devices, or for purposes unknown. Non-NPT safeguards are
intended to assure that nuclear assistance provided by the Agency
or under its supervision or control is not used to further any mili-

tary purpose. Coverage under the latter system is significantly

broader, since it would include, for example, naval nuclear propulsion. NPT safeguards apply to all nuclear materials used for peaceful purposes in a nonnuclear-weapons state. Non-NPT safeguards
apply only to specified nuclear materials and facilities, usually imported items or their derivatives.
(531)
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SUMMARY ItiRDEMATION ON IAEA SAFEGUARDS

WHAT ARE IAEA SAFEGUARDS?

IAEA Safeguards we a technical means of verifying that the
nuciew activities of a country we consistent with internotional commitments of that country, for example, to
verify that safeguarded material is not used to further any
military purpose.

They serve a twofold role:

First, in the 114 non-nuclear-weapon states which have
speed by adherence to the Treaty on the Non-Proliferation
of Nuclear We pons (NPT) not to acquire nuclear explosives,
IAEA safeguards we designed:

to assure the international community that each country
is complying with its Treaty undertaking; and
to deter any such country from secretly using safeguarded
nuclear material to make a nuclear explosive. This
deterrent effect is achieved by the expectation that IAEA
safeguards will detect any such diversion.
In other countries (12 at present) IAEA safeguards we
designed chiefly to assure supplying countries (as well as
the international community) that nuclear plants or
material they have supplied are used only for peaceful
purposes.
IAEA applies its safeguards only to peaceful 'luckier
activities and they we not designed to deel with the
problem of controlling or reducing the nuclear *iamb of
the nuclear-weapon states.

HOW DID IAEA SAFEGUARDS DEVELOP?

Since the early 10601 when states began to trade in nuclear
materials and equipment for peaceful purposes, it has been
As of 30 Juno tea.
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the practice for international agreements dealing with the
use of nuclear energy to specify a set of "safeguards" to
verify systematically that the state or states concerned
would not use the relevant nuclear materials or equipment
for purposes or in a manner proscribed by the sereemont.
The first IAEA safeguards agreement was signed in Motion
to a small Japanese research reactor in 1960. Since then
revision and extension of the safeguards %Mom has
expanded the Agency's safeguards system to cover all
types and sizes of nuclear plants. During the 1960s as the

Agency gained experience in the application of safeguards
it developed, extended and revised its safeguards system.
This development culminated in the system finally
approved by the Board of Governors in 1989 which covers
all types of nuclear facilities. The system is described

in the Agency document INFCIRC/66/Rev.2.
Safeguards are automatically applied to all assistance given

by the IAEA which might otherwise be used for military
purposes. A country may also voluntarily accept IAEA
safeguards which may'cover individual nuclear facilities or
nuclear material, or may extend to the entire nuclear fuel

cycle of the stew The first country to submit all its
nudes% activities to IAEA safeguards was Mexico in 19e6,
in fulfilment of its obligations under the Tiatelolco Treaty,
which seeks to create a nuclear- weapon -free zone in Latin
America.

In 1970 the Treaty on the Non-Proliferation of Nuclear
Weapons (NPT) entered into force, requiring each
non-nuclear-wespon state (NNWS) party to tilt Treaty to
conclude safeguards agreements with the IAEA covering all
nuclear materials in their peaceful nuclear activities.
To carry out the safeguards functions allocated to the
IAEA by the NPT, it wee necessary for the Agency to devise
a safeguards approach appropriate for the entire fuel
cycle of the countries that were expected to Join the Treaty.
Delegates from 4$ Member States of the IAEA participated
in the negotiation of the NPT approach, which was drawn
up during 1970 and approved by the IAEA Board of
Governors in the same year. (This NPT safeguards approach
is set forth in IAEA document INFCI RC/153 corrected.)

525,

534

3L
HOW MUCH OF THE WORLDI NUCLEAR ACTIVITY
IS COVERED BY IAEA SAFEGUARD.?
While the number of states technically capable of producing
nuclear material suitable for nuclear weapons is already
large and likely to increase, approximately 911% of the
nuclear activities in all NNWS (both party and non-party to
the NFT) are presently under safeguards.

Apart from the three NWS party to the Treaty (UK, USSR
and USA), up to now 114 NNWS have adhered to the
NFT and have thus entered into an international legal
commitment not to acquire nuclear weapons or other nuclear
explosive devices in any manner whatsoever. Thirty-seven
of these sates have substantial nuclear activities and
haw concluded the required safeguards agreement with the

IAEA. Twenty-two Latin American slates have also
ratified and brought into force the Treaty for the Prohibition of Nuclear Arms in Latin America (the "Tlatelolco
Treaty"). All but two of these states we also parties

to the WT.

Voluntary offers were also made by two of the NWS
(UK and USA) for the Agency to apply sefegards to all
their civilian nuclear installations, except those related to
national security. France, a nuclear-weepons state not
party to the NFT, has offered to submit selected facilities
of the nuclear fuel cycle to IAEA safeguards. All three
agreements are now in force. At the Second UN Special
Session Devoted to Disarmament in June 1062, the USSR
also indicated its willingness to put under the control
of the IAEA a part of its peaceful nuclear installations
nuclear power plants and research reactors.
There are 12 NNWS not party to the NFT operating nuclear
facilities. In 8 of these states all substantial nuclear
activities known to the Agency are covered by provisions

of existing IAEA 'stewards agreements. In the other four

only some installations are under safeguards and there
are other nuclear facilities in operation or under construction
which are able to produce weapons-usable material but
which still remain unsafeguarded.
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HOW ARE SAFEGUARDS APPLIED?

1

The operator of a nuclear plant must keep accurate accounts
of the movement of nuclear material into and out of his
plant as well as through various plant processes. This is
essential for safe and economical operation. Much of the
IAEA', verification consists of checking and auditing these
accounts. For instance, countries we required to report
periodically to the IAEA Headquarters on every change in
the quantities of nuclear material in their various nuclear
plants. The IAEA checks, analyses and compares that)
reports both at Headquarters and during invections.
IAEA inspectors regularly visit the plants to check plant
records for correctness and compare these records with the
reports sent to the IAEA. They also verify, by 'erasuremints and other means whether the amounts of nuclear
material actually in the plants, and the increases or decreases
since the last inspection, agree with the amounts shown
or calculated from records and reports. To make inspections
more effective the IAEA is increasingly using safeguards
instruments designed to be proof against tampering. These
instruments survey and record any movements of nuclear
material in the plant between each inspection e.g. by
automatic cameras that run for several months and take
pictures at short intervals and by similarly programmed TV
cameras and recorders. The IAEA also makes use of
tamper-proof aegis to seal off stores of nuclear material
between inspections or to seal the cores of the reactors
themselves (1.1. the fuel in the reactor).

1

z

I

CAN SAFEGUARDS PREVENT THE DEVELOPMENT
OF NUCLEAR WEAPONS?
Safeguards are essentially a technical means of verifying

the fulfilment of political obligations undertaken by states
and given legal force in international agreements relating
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to the peaceful uses of nuclear energy. Today most of
these obligations flow from the NPT and similar agreements.
According to agreements of this type, the objectives of
safeguards are: "the timely detection of diversion of sig.
nificent quantities of nuclear material from peaceful
nuclear activities to the manufacture of nuclear weapons or
of other explosive devices or for purposes unknown, and
deterrence of such diversion by the risk of early detection."
The same concepts apply essentially today for non-NPT
type agreements as will.
A related political objective of safeguards is to provide,
through their application, assurance to the international
community that states are complying with their nonproliferation and other "peaceful use" undertakings, and
that any diversion would be promptly detected.
States conclude safeguards agreements voluntarily and the
IAEA has no authority to apply safeguards unless the

state concerned so requests (as it is obliged to do if it is a
party to such a legal instrument as the NPT}. In view of the
voluntary nature of the acceptance of safeguards, it is
reasonable to expect that the normal results of applying
safeguards will be to confirm that there has in fact not been
any diversion.
It should be clear that no international safeguards system
an physically prevent diversion. The IAEA safeguards
system, which is basically a verification measure, is designed
solely to prove the absence of diversion and is not designed
in a way that would enable it to physically prevent a
government from diverting nuclear material to the production
of nuclear weapons.

It should be renumbered that the system is limited to the
verification of the safeguarded nuclear activities of the
states which have invited the IAEA to do so and is based on
agreements with them. The IAEA': system is therefore
limited to detecting diversion of safeguarded material or
misuse of safeguarded plant, and then triggering international action. The IAEA cannot itself take direct
preventive action in a state if it detects that nuclear material
is no longer being used in accordance with safeguards
undertakings. The IAEA Stotute and safeguards agreements
only specify a small number of limited and formal sanctions
against the breach of a safeguards agreement. The IAEA
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must won the matter to the UN Security Council and the
General Assembly. It may withdraw its assistance and
suspend the privilege and rights of IAEA Membership.

HOW MUCH DO SAFEGUARD. COST?

I

Safeguards costs have been rising as more nuclear plants we

verified by the IAEA. Their total costs in 1982 will be
about $28 million and in 1983 about $31 million.
These $28 million pay the salaries and cons of 150 inspectors

together with a march, development, information handling
and supporting staff of a further 215 persons at IAEA
Headquarters and the specialized safeguards instruments

which the inspectors use in the field. The contribution that
IAEA safeguards make to international security and
peaceful nuclear vide and development represents exceptional value for money.

Source: Internaticnal Safeguards
Information. IAEA, August 1982..
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QUANTITIES OF SAFEGUARDS SIGNIFICANCE
(NASAP 1980)

Quantity of
Safeguards
Significance

Material

Safeguards
apply to:

"Direct-Use" Material

Plutonium

8 kg

Total element

Uranium-233

8 kg

Total isotope

Uranium enriched to
20% or more

25 kg

U-235 isotope

"Indirect-Use" Material
Uranium enriched to less
than 201

75 kg

U-235

Thorium

20 metric tons

Total element

*

Including natural and depleted uranium.

Source:

IAEA Safeguards Glossary, 1980.
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Table 1: Selected IAEA inspection activities in 1981, 1982 and 1983
Number of:

1981

Inspections carried out
Inspection rnamday s spent

I

1

400

1982

1

700

1983

1

840

5 061

6 307

6 727

475

450

520

Nuclear installations inspected
Accounting reports received in accordance
with [1531-requirements

7

795

8 744

8 844

Sealsiapplied and subsequently verified

4

000

6 000

6 600

890

870

345 000

655 000

Samples analysed by destructive assay in the
Agency's Safeguards Analytical Laboratory

New data entries into the Agency's computer

Source:

Peter Tempus. Progress in safeguards; 1983 implementation.
IAEA bulletin, September 1984, p. 8.

1

150

800 000

Amounts of nuclear material under Agency safeguards
(excluding nuclear material to be safeguarded under agreements
concluded pursuant to voluntary offers made by nuclear-weapon States)
Status as of 31 December 1963 and forecast for 1965 and 1990
Table 24

Amounts (tonnes)
1943

Material
'PT and/or

Tlatelolco
agreements

1945

INPC1MC/66 -type

agreements

Plutonium

13.1

15.9

Uranium
enriched to
20% or more

10.4

0.2

UPS and/or
Tlatelolco
agreements

1,90

INPCIRC/66 -type

agreements

120-125

20-22

10.4

0.2

NP? and /or

Tlatelolco
agreements

3NPviRC/44-type
agreements

260-245

40-50

10.4

0.2

Uranium
enriched to
less than 20%

16 540

2

010

21 000-23 000

2

700-3 000

32 000-40 000

5 000-6 300

Source
material

26 645

1

315

24 000 -31 000

1

500-1 700

37 000-46 000

2

Source: IAEA Propram for 1985 and 1986 and Budget for 1985, p. 106.
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600-3 200

Installations in non-nuclear-weapon States subject to sateguards or containing safeguarded material
(19413 to 1917)

Table 23

15e3

1544

Type of
installation

1544

1907

OPT an4APc

41,4'mat6

Tlatelolco
agreements

Tlatiloloo INYCI*C/".t". Tlatsloloe 111c"c/66.tYlm
actuante

-

agreseente

1540

OFT anvoc isrlac/44-typ.

N'T 4"/" INFCIAC/66-tvP0

actuante

OPT and/oc

actuante

AlitimaseltS

agreements

T1 til

/°' ipactac/44-typ.
c°
acumeats

alcuments

Four reactors

121

26

134

2r,

147

211

159

30

16$

32

Noulacch reactors
and critical
aseemblies

151

26

105

2

156

27

161

20

161

211

5

2

5

S

2

S

3

5

3

32

S

31

31

11

32

5

32

9

4

2

2

4

2

4

0

4

0

S

0

6

0

6

0

Separate storage
facilities

26

2

27

2

211

2

32

2

33

2

Other facilities
(>1 4kg)

45

1

45

1

45

1

45

1

45

1

3110

27

311

27

311

27

311

27

311

27

0

1

0

1

1

0

1

0

1

706

95

006

97

99

043

103

049

105

Conversion
plants
Fuel fabrication
plants
acipcnosssing

2

2

plants
Enrichment
plants

Oahu locations

2

(< 1 ekg)

Non-nuclear
Installations

Source:

121

IAEA Program for 1985 and 1986 and Budget for 1985, p. 105
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Vienna, 11 June 11184.

The Secretariat of the Inkernational Atomic
Snarly Agency (IAEA) detected
no anomaly Burins iS83 which would Indicate
the diversion of a significant
amount of sal.guarded nuclear material, or
the slime of facilities
or equipment subject to safeguards, for the
manufacture of any nuclear weapon or fat any other military
fec the menuiscture of any other nuc$Aar explosive device, purpose, or
or for
purposes unknown.
This conclusion is oclt:Ined in the IAEA Secretariat's annual
'Safeguards Isplementatioa Aspect' to its 'card of Governors, which
cenoidered it at its meeting in
Vienna this week. The purpose of IAEA
safeguards is to provide confidence
that nuclear programme and nuclear
installations submitted to them are not misused for military
purposes.

lbe Almon reports that almost 11140 (1700 in 1982) inspections
were
reveled out during' !helmet at about
S20 (SOO) nuclear installations in
SO (46) nom - nuclear -weapon States and
three
(three)
nuclearweapon
States. Mere than 230 (120) automatic photo and
television surveillance
systems operated in the field, and 6600 (6000) seals
applied to nuclear
material were detached and subsequently verified at Memiquarters.
More
them 1150 (S70) plutomius and uranium samples
were analysed, with about
2500 (1570) analytical results being
reported. Amounting and other
safeguards data comprising 800 000 (ASS 000) data entries were processed
and stored in the Agency's oomputar.
7be report swim the sensitivity of inspection and evaluation
activities say be illustrated by the fact that about 420 (406), meetly
miner, diecrepanoies or anmaalles were found.
All cases but one were
explained satiefaaterily upon subsequent appraisal or investigation,
one
came id still being investigated.
ft the end ef 1983, a total of 109

safeguards agreements were in

team with 52 States (1141 in 11182).
Safeguards were actually applied in
39 nee-nuclear -wag on States under
agreemests oseoluded pursuant to the
Treaty OR the Mon-Proli f
toe sr SVOIOOr MOSSIOOS (the MIT), or to the

irt and the Tlatelelcs Treaty, and
in ens nos-neclear-wespeo State
imagist to the Tlatelolon Treaty.
In addition, safeguards were applied
is three mueleer-wards States pertinent either to voluntary offer
agreement', sr to safeguards agreements
osmneoted with the transfer ef
nuelear material or equipment. Petty ether safeguards agreeents
were in
forme with the ten nem-muclear-vegan
States net patty to either MPS or
the Tlateleloo Treaty. In six Of these States, as in
nuclear-weapon
States, fesilities of significance fee safeguards
but not safeguarded by
the RASA were known to he in operation or under construction.

534

543
SAFEGUARDS STATEMENT 1t' 1983
(Excerpt from 1983 IAEA Annual Report)

In 1553, as in previous years, the Secretariat, in carrying out the
safeguards obligations of the Agency, did not detect any anomaly which would
indicate the diversion of a significant amount of safeguarded nuclear
material - or the misuse of facilities or equipment subject to safeguards
under certain agreements - for the manufacture of any nuclear weapon, or for
any other military purpose, or for the manufacture of any other nuclear
With the exception of two
explosive device, or for purposes unknown(10I.
for part of the
cases where the Agency was unable to draw conclusions
year(11I, it is considered reasonable to conclude that nuclear material under
Agency/ safeguards in 1943 remained in peaceful nuclear activities or was
This statement should be seen in the
otherwise adequately accounted for.
light of the following observations:
305.

(a)

Extensive safegurds activities in 1943 resulted in almost 1440
(1700 in 19$2) inspections carried out at about 520 (500) nuclear
installations in 50 (46) non-nuclear-weapon States and 3 (three)
of
inspections nuclear
(231)
In 26%
nuclear-weapon States.
More
material was verified by non-destructive assay (NOA).
than 230 (190) automatic photo and television surveillance systems
operated in the field, and 6600 (6000) seals applied to nuclear
material were detached and subsequently verified at Headquarters.
More than 1150 (470) plutonium and uranium samples were analysed,
being
reported.
results
analytical
(1870)
with, about 29110
Accounting and other safeguards data comprising SOO 000 (655 000)
data entries were processed and stored in the Agency's computer;

(b)

The sensitivity of inspection and evaluation activities say be
by the fact that about 420 (406), mostly minor,
All cases but one were
discrepancies or anomalies were found.
or
appraisal
subsequent
upon
explained
satisfactorily
investigation; one case is still being investigated;

illustrated

(c)

(101

The level of assurance associated with the Secretariat's findings
for a particular installation or State depends - inter alia - on
the content of the safeguards agreement concluded with the State
in question, on the funds, manpower and equipment available to the
Agency, and on the co-operation of the State and of the facility
operators in it;

the Case of voluntary-offer agreements with nuclear-weapon OW)
States nuclear material to which safeguards were applied was not
In

withdrawn from safeguards except in conformity with these agreements.
(111

In these two cases, relating to two nuclear power plants, additional
technical safeguards measures were put into effect during the first
The measures taken enabled the Agency thereafter to
half of 1913.
Full use of the agreed additional
perform effective verification.
equipment at these installations will further improve confidence in
safeguards.
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(d)

The findings of the Safeguards Implementation Report (SIR)
refer
for each facility to the latest available State report, Agency
inspection, analysis etc. relating to that facility.

Safeguards coverage
304.
Sy the end of 1513, a total of 155 safeguards agreements were in force
with 52 States (90 in 1512).
307.

During 1513, safeguards agreement: concluded pursuant to NPT with the
Ivory Coast and Papua New Guinea entered into force,
bringing the total number
of non-nuclear-weapon States with agreements in force pursuant to NPT and/or
the Tlatelolco Treaty to 77.
1

300.

Of the 110 non-nuclear-weapon States party to NPT,
41 have not yet
complied with their obligations under
Article 111.4 of the Treaty regarding
the conclusion of the relevant safeguards
agreement with the Agency(121.
With
the exception of Viet Nam, with which a
safeguards agreement pursuant to UPI
is under negotiation, none of then States has, as far as the Agency is
aware,
significant nuclear activities.
305.

During 1513, safeguards were actually applied in 39 non-nuclear-weapon
States under agreements concluded pursuant to NPT or to NPT ind the Tlatelolco
Treaty and in one non-nuclear-weapon
State pursuant to the Tlatelolco Treaty.
In addition, safeguards were applied in three nuclear-weapon States pursuant
either to voluntary -offer agreements or to safeguards
transfer agreements.
310.

Forty safeguards agreements based on IN1PCIRC/66/Rev.2 were
in force
with the following ten non-nuclear-weapon
States not party to either NPT or
the Tlatelolco Treaty: Argentina, brazil,
Chile, Cuba, the Democratic People's
Republic of Sore.,
India,
Israel,
Pakistan,
South
Africa
and
Spain.
Safeguards were actually applied pursuant
to these agreements in nine of the
ten States and also in Viet Nam (see para. 300 above).(13J
311.

In six of these States, as

in nuclear-weapon States, unsafeguarded
were known to be in operation or

facilities of significance for safeguards
under construction.(141
312.

At the end of 1513, there were 455 facilities under
containing safeguarded material in non-nuclear-weapon States. safeguards or
In addition,
there were 425 locations outside facilities
containing small amounts of
safeguarded material and one non-nuclear installation.
facilities in nuclear-weapon States where safeguardsAlso, there were nine
were being applied
(pursuant either to safeguards transfer
agreements or to voluntary-offer
agreements).

(121

,A safeguards agreement pursuant
to NPT with Nauru entered into force
on 13 April 1514.

(131

The Agency also applies safeguards to nuclear facilities
China.

(14)

in Taiwan,

In one of the six States, Agency safeguards
cover all nuclear facilities
except a fuel fabrication facility which is under construction.
It is
expected that,
when operational, this facility
will handle only
safeguarded nuclear material and
therefore be
covered by Agency
safeguards.
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In 1963, the nuclear material under Agency safeguards. excluding that
313.
covered by the voluntary-offer agreements with nuclear-weapon States, amounted
to 6.8 t (6 t in 1962) of separated plutonium, 11 t (10 t) of high-enriched
uranium (NEU), 92.9 t ($3 t) of plutonium contained in irradiated fuel.
IS 590 t (16 7$2 t) of low-enriched uranium (LLD) and 2$ 000 t (25 000 t) of
source material. Non-nuclear material under Agency safeguards included 1307 t
of heavy water.
Major activities during 1983
Safeguards is lementation
in
thanks to an inc
novel,s was achieved in several
more
use of
the
implementation,
in
improvements
manpower.
available
at
and
the
field
in
co-ordination
better
instruments,
sophisticated
Meadquarters, and better co-operation between States and the Agency. As a
result, further to the achievements noted above in para. 305(a) and (b),
314.

inspection effort (including the application and evaluation of
nuclear material accountanc: and the application of containment/
surveillance (C/S) measures), the number of measurements and the
scope of data processing increased considerably,

the number of major

facilities at which

fully attained in 1983 for
about 9% compared with 1982,

the

whole

inspection goals were
facility

increased

by

the number of inspections whore NDA measurements were performed
was more than 20% higher in 19$3 than in 1982,
-

simultaneous physical inventory verification was performed in one
State, covering all major facilities involved in the natural
uranium fuel cycle in that State.

Safeguards information treatment

A high level of timeliness, quality and user-orientation was maintained
in the Agency's treatment of State reports, inspection data and management
315.

data. Computerized data processing was routinely used for inspection planning
and for inspection reporting, as well as for safeguards evaluation purposes.

Sy the end of 1983, the IAEA Safeguards Information System (ISIS) data
316.
base contained approximately 2 900 000 records, compared with about two
million at the end of 1982.

During the year:

Software and quality control procedures for the computerized
inspection report (CM sub-system were developed, tested and used

preparatory work was
with reports relating to item facilities;
done on extending this sub-system to cover reports relating to
bulk-handling facilities (Ms);
The use of ISIS was further decentralised through the assignment
of responsibility for inspection data entry and inspection report
checking and production to the Divisions of Operations, under
conditions of strict data security;
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In one of

the Divisions of Operations, a pilot project was
initiated involving the use of, two 10C-350 microcomputers (one in
the field and one at Neadquarters), the aim being to increase the
quality, quantity and reliability of information exchanged between
field locations and Headquarters.
Transmissions of telex-type
messages from computer
to computer
were
achieved
using
a
commercial teleprocessing network.
Work also started on the use
of similar technology in linking Headquarters with another field
location;
Advisory services were provided to several
countries
process of computerizing their reporting procedures;

in

the

The Agency continued to
seek
the
full
implementation
of
recommendations made by a group of consultants from Member States
concerning reporting procedures,
the iatention boinq to provide
for greater efficiency and effectiveness in the processing of data
on nuclear material in international transit;

An internal review started of the experience gained with ISIS
during its first three years of operation, the aim being to

establish
short-term
development of ISIS;

and

long-term

plans

for

the

further

A workshop seminar on safeguards data processing was attended by
participants from 20 countries and one regional organization.
Safeguards development and technical agpgort
317.

DuTing'I913 there was a further increase in the field use of new
safeguards equipment and a commensurate increase in
the programme for
procurement, documentation, maintenance, repair and distribution.
Routine
services included the provision and verification of seals, photo processing,
the analysis of gamma spectrometric data, and arrangements for shipping and
for the destructive analysis of inspection samples.
The

first

five

Surveillance

Television

and

Recording

systems were installed in November and December,
extensive assessment of their reliability.

(STAR)

following an

A computerized system for safeguards equipment inventory control
WAS introduced and initial steps taken for extending the system so
as to provide for maintenance management.
311.

An
instrument performance
monitoring and control
programme
was
implemented, the aim being to achieve better performance of instruments under
normal field conditions.
319.

Field tests of a number of instrument

systems developed under Member
States' programmes in support of Agency safeguards were conducted;
a portable analysis unit for plutonium isotopic measurements,
equipment
(ION-1)
for the simultaneous measurement
radiation and neutrons from irradiated fuel assemblies,
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special detector heads for '4igh -level neutron coincidence counters

(MCC') for carrying out measurements of plutonium in specific
chemical and physical foram,

-

a calorimeter for the assay of plutonium in bulk fors (to be used
:0 the calibration of 11/CC's),

tracer techniques for calibrating the volumes of accountability
tanks, and

modified Cherenkov glow monitoring devices capable of operating
with ambient lighting.

Pour buhdle counters were installed in two on-load refuelled reactors and put
into use.
320.

The following instruments and techniques were tested and evaluated at

leadque:tors:

two commercially available battery-powered multichannel analyser
units control.led by built-in microprocessors,

reliable film surveillance cameras with increased film capacity,
extended light rare, and date-time annotation, and
an improved transportable closed-circuit television system.
321.

In the designing of specific safeguards approaches:

special attention was paid to developing and improving safeguards
-ipirOaches for sensitive facilities such as reprocessing plants,
NW and NOX fuel fabrication plants and ultracentrifuge uranium
enrichment plants.
Progress was made in studying the use of
advanced safeguards methods such
as
near-real-time material
accountancy at reprocessing plants. Following the recommendation
resulting from the Sexapartite Safeguards Project, preparatory
work
was
done
on
including
the
'limited-frequency
unannounced-access concept
in
the
safeguards approach
for
specific enrichment plants,
the

development of
safeguards
production plants continued.

approaches

322.

for

heavy-water

Guidelines for designing nuclear facilities in such a way as to make
the application of safeguards easier were developed for four types of nuclear
facilities, work on recommendxtions for other facility types continued.
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Safeguards evaluation
323.

In the area of data evaluation:
services

were

provided

to

the

Divisions

of

Operations,

particularly in connection with the analysis of samples at the
Safeguards Analytical Laboratory (SAL) and through the network of
laboratories,
analytical
with
inspection
data
from
fuel
fabrication plants and reprocessing plants, with the calibration
of
accountability
with
tanks,
and
the
preparation
and
characterization of NDA reference materials,

work was completed on two manuals, for internal us*, describing
computer procedures for the evaluation of inspection data from
fuel fabrication plants and reprocessing plants,
data
evaluation services were provided
to
of
the Division
Development and Technical Support in connection with the testing
and calibration of 'DA equipment, with the automatic transfer of
data
instrum_nts
to
computers in
from
the
field
and
at
Seadquartors, with the testing of isotope correlation methods for
the verification of reprocessing plant inputs, and with the
of siseveral Member
co-ordination
States'
support
activities
relating to data *valuation methods, and

*valuation procedures and criteria were reviewed and further
developed with regard to inspection goal attainment, sampling
plans, inspection reports and inspection statements.
324.

Further improvements were made in the review and evaluation
of
inspection- reports and of inspection statements
to States pursuant
to
safeguards agreements based on INFCIRC/153 (Corrected) and on INKIRC/6i/Rev.2.
-

1315 inspection
reports and 1402
inspection statements
reviewed using computer-assisted review procedures.

were

Quality assurance activities relating to inspection report data on
seals and surveillance were extended so as to cover a larger
number of inspections.
Detailed procedures
for
the
internal
review of
safeguards
implementation were worked out and applied in specific cases.
In
addition, an algorithm was developed to perform *valuations for the
Safeguards Implementation Report (SIR) using computerized inspection report
data relating to item facilities.

Support by outside expert groups
325.

A number of advisory group and similar meetings took place in 1983.

The Standing Advisory Group on Safeguards Implementation
held two series of meetings.

5

(SAGSI)

549
the
to
relating
questions
considered
group
of
isotopic contents
the
of
determination
plutonium samples.

An

advisory

non - destructive

An

advisory

group

considered

aspects

of

designing

nuclear

facilities in such a way as to facilitate the implementation of
Agency safeguards.

An advisory group considered questions connected with evaluating
the quality of safeguards analytical measurements.

Consultant groups considered (1) detailed recommendations for
States' systems of accounting for and control of nuclear material
safeguards effectiveness
(2)
the facility level;
television
closed-circuit
(3)
and
methodologies)
equipment for surveillance purposes.
(SSACa)

at

foment

Co-operation between States and the Agency
324.

Continuing co- operation between States and the Agency is exemplified by

the following:

A training course on SSACI was attended by participants

from 13

countries;

Substantial contributions to the safeguards development programme
were made by national programmes in support of Agency safeguards.
the Federal Republic of
Australia, Belgium, Canada, France,
Germany, Japan,, the Soviet Union, the United Kingdom, the United
-Statts of America and the European Community provided support in
the framework of formalized support programmes, while other Member
States contributed through arrangements such as research and
A first
development agreements, contracts and test programmes.
support programme co-ordinators' mooting was held with a view to
achieving better co-ordination)

Committees and other regular forms of contact, including working
a
continued to make
facility operators,
with
arrangements
significant contribution to the solution of problems relating to
safeguards implementation.

The Agency's resources
Manpower

there was an increase of 4.5% in the available inspector
this resulted in an increase
inspection assistant) man-years;
of 1.9% in the available man-years of designated inspectors (and inspection
total of
A
at facilities.
inspections
out
for carrying
assistants)
representing an
1727 man-days of inspection at facilities was produced,
327.

In

19113

(including

increase of 6.711 compared to 1542.

541
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321.

Training for new inspectors included
two inspection exercises
at
facilities in Member States. In addition, advanced courses
in NDA, inspection
procedures and computer data base utilisation were provided at
Neadquarters
and in four Member States.
One refresher course for experienced inspectors
was held, but more emphasis on refresher
courses is needed, particularly in
the fields of NDA measurements and
computer-assisted inspection reporting.
The traineeeprogramme for junior professionals
began, the first phase being an
introductory course at Headquarters.
325.

The final stage in the reorganisation
of the Department of Safeguards
was completed, with the establishment of a third Division of Operations
and
two supporting Divisions.

&Wears.
310.
The budgetary resources
for
equipment
increased by
150!
(from
$l.$ million in 1512 to $4 million in 1543).
This permitted the acquisition
of advanced safeguards devices, including 111.MCCa with special
detector heads,
advanced high-resolution gamma spectrometer multichiel analyser
systems and
advanced closed-circuit television survoillonce'syst,ms.
These devices will
be
subjected to thorough field
testing and
evaluation
programmes
in
preparation for their routine use.
The benefits resulting from their
acquisition, mainly increased safeguards
offectivenefs, will therefore become
apparent only in a few years' time.
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Table 2

States having significant nuclear activities
(at the end of the year indicated)
Number of States
: Os

1981

1982

1983

NNW States with safeguards applied under
NIT and/or Tlatelolco agreements

36

39

40

NNW States with safeguards applied under
INPtIRC/66/8ev.2 agreements!'

12

11

11

48

SO

31

1

0

0

49

SO

SI

3

3

3

2

2

2

S4

SS

36

Sub-total (Ni
N
States in which safeguards
measures were implemented)

WSW States without safeguards agreement in
force

Total number of NNW States with significant
nuclear activities
NW States party to NTT
Other NW States

Tonal number of States with significant
nuclear activities

Some States with INPCIPIC/66/8ev.2 agreements which have not yet been
suspended, although NIT and/or Tlatelolco agreements have entered into
force, are listed as falling under NTT and/or Tlatelolco agreements only.
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Table 3

Approximate quantities of material subject to Agency safeguards
except that covered by voluntary-offer agreements with NW States
at the end of 1983
Quantity of material (t)

Type of
material

in NNW States

Quantity
in SQ

in NW Statist(

Nuclear material
Plutoniumki contained
in irradiated fuel

85.8

7.1

11 600

5.3

1.5

$50

0

260

17 600

990

5 $20

2$ Ouv

0

2 270

Separated plutonium
Ntil (equal to or greater
than 20% uranium -235)

11.0

LW (less than
20% uranium-235)

Source material/
(natural or depleted
uranium and thorium)

Total significant quantity

20 $00

Non-nuclear material
!Leavy water

y
12/

1 307

0

Material
in facilities
in NW States
safeguards transfer agreements.

subject

-2/
to

safeguards

The quantity includes an estimated 39.7 t (4970 5Q) of
irradiated fuel, which is not reported to the Agency under
procedures agreed to (the non-reported plutonium is
irradiated fuel assemblies to which item accountancy and
are applied).

E/

This table does not include material within the terms of
sub-paragraphs 34(a) and (b) of INPCIRC/153 (Corrected)
yellow cake.
Non-nuclear
material
subject
INKIAC/44/Rev.2-type agreements.

1/

to

Agency

plutonium in
the reporting
contained in
C/S measures

in essence,

safeguards

'Quantity in SO does not apply to non-nuclear material.
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Table 4

Installations in NNW States under safeguards or containing
safeguarded material at the end of 1583
Number of installations
Installation category
INTCIRC/1531/

INPCIRC/66/Rev.2

totalt/

121

24

147

(143)

h reactors
and critical
assemblies

151

24

177

(177)

C.

Conversion plants

5

2

7

(4)

D.

Fuel fabrication
plants

32

8

40

(3!)

A.

Power reactors
/

S.

R

I.

Reprocessing plants

4

2

6

(4)

P.

Znrichment plants

4

0

4

(4)

G.

Separate storage
facilities

24

2

28

(23)

S.

Other facilities

45

1

44

(42)

I.

Other locations

358

27

425

(404)

J.

Non-nuclear installations

0

1

1

(0)

786

55

881

(844)

Totals
of

Covering safeguards agreements pursuant to NPT and/or Tlatololco Treaty.

11/

Numbers for 1582 are indicated in parentheses for comparison.

Source:

International Atomic Energy Agency.
pp. 59-69

The annual report for 1983,
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THE NON-PROLIFERATION TREATY REVIEW CONFERENCE
INTRODUCTION

In September 1985, the third international review conference for
the treaty on the Non-Proliferation of Nuclear Weapons (NPT) will

be held in Geneva. The NPT is the keystone of the structure of

international commitments, agreements and understandings that is
intended to reduce the risks that increasing use of nuclear power
will enable more nations to readily acquire nuclear weapons. Article VII provided for a conference to be held 5 years after the treaty
entered into force to review its operation and assure that the purposes stated in the preamble and the provisions of the treaty were
being carried out. Further conferences could be convened at intervals of 5 years if a majority of the parties so proposed. The review
conferences in 1975 and 1980 were marked by division between the

nuclear weapons states and other industrialized nations which

wanted to discuss technical nonproliferation questions, and Third
World nations which wanted to discuss restrictions on the supply of
nuclear technology and the failure, in their view, of the weapons
states to live up to their disarmament commitments under article
VI of the treaty. These disputes are likely to reappear at the 1985
review conference. However, at this time it seems unlikely that
any nations will withdraw from the treaty or propose its termination.
(557)
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FINAL DECLARATION OF THE REVIEW CONFERENCE BY TEE PARTIES TO THE
TRUTT ON THE NOM-PROLIFERATION OF NUCLEAR WEAPONS 1/
PRIAMOLC

The States Party to the Treaty on the Non.

Proliferation of Nuclear Weapons which met in
Geneva In May 1971, In secenisnee with the Treaty,
to review the eperstien of the Treaty with view ta
'souring that the purposes .f the Preamble and the
previsions of the Treaty Cr, being realised,
Record:lop the continuing inepertance of the

objectives of the Treaty,

Ahrrodoir the belief that universal adherence to
the Treaty weed greatly strengthen international
peace and tattooer the seettrity of all State*.

Firmly antriarei that. In order to achieve this
aim, it is essential ta maintain, in the Implementer
thin of the Treaty. an acceptable balasee of mutual
responsibilities and obllantiens it all States Party

to the Treaty, nutbesrworpn and nmnnclear

weapon States.

Rrrogratriso that the danger of nuclear warfare
remains a grave threat ta the survival of mankind.

Ctocinctil that the prerentlea of any forth."

proliferation of nuclear weapons or ether nuclear
explosise devices remains vital element in Orem
IA avert nuclear warfare. and that the promotion of
this obJectite will be furthered by more rapid pro'
rest towards the emotion of the nuclear arms race
and the limitation and reduction of existing nuclear
weapons, with
view to the eventual elimination
from national arsenals of nuclear weapons, pursuant
to Treaty en general and complete disarmament
under strict and effective internadmusi ranter!,
Rem:limo the determinatfort 11/1,11111114 by the

Tartlet to seek t achieve the iimentinuareo of all
test explosions of nuclear wearer., hr all time,

Cootilorkg that the trend towards ditente In
relations between States pervikles a favourable
climate within which mere significant progrees
should be Possible towards the comatien of the
nuclear arms rue,
Nod*, the important rele which nuclear energy
can, particularly in changing economic circumstances, play in power production and is statributing
to the ;ingressive tlintinatien of the earnemk and
technological gap between developing and developed
States.

ReCfailfIlf that the accelerated spread and development of peaceful applications of nuclear energy

will, in the absence of effective safeguards. CfM
tribute to further preliferatien of nuclear expletive
capability.

1/

U.S. Department of State.
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Department of State Bulletin, June 30, 1975.
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Recognizing the continuing necessity of full cooperation in the application and improvement of
International Atomic Energy Agency (IAEA) safeguards on peaceful nuclear activities,

Recalling that all Parties to the Treaty are entitled to participate in the fullest possible exchange
of scientific information for, and to contribute alone
or In eo-operation with other States to, the further
development of the applications of atomic energy for
peaceful purposes.

Reaffirming the principle that the benefits of
peaceful applications of nuclear technology, includ-

ing any technological by-products which may be
derived by nuclear-weapon States from the development of nuclear explosive devices, should be avail-

able for peaceful purposes to all Parties to the
Treaty, and
Recognizing that all States Parties have a duty
to strive for the adoption of tangible and effective
measures to attain the objectives of the Treaty,
Declare as follows:
PURPOSCA

The States Party to the Treaty reaffirm their
strong common interest in averting the further
proliferation of nuclear weapons. They reaffirm
their strong support for the Treaty, their continued
dedication to its principles and objectives, and their
commitment to implement fully and more effectively
its provisions.

They reaffirm the vital role of the Treaty in

international efforts

to avert

further

proliferation

of

nuclear

weapons

to achieve the cessation of the nuclear arm's rate
and to undertake effective measures in the direction
of nuclear disarmament, and

to promote co-operation in the peaceful uses

of nuclear energy under adequate safeguards.

Itzeittv or Amaze I AND 11
The review undertaken by the Conference confirms that the obligations undertaken under Articles
I and II of the Treaty have been faithfully observed
by all Parties. The Conference is convinced that the
continued strict observance of these Articles remains
central to the shared objective of averting the
further proliferation of nuclear weapons.

REMY/ or Ants= III
The Conference notes that the verification activi-

ties of the IAEA under Article III, 1, of the Treaty
respect the sovereign rights of States and do not
hamper the economic, scientific or teehaeligical
development of the Parties to the Treaty or international co-operation in peaceful nuclear activities.
It urges that this situation be maintained. The Conference attaches considerable importance to the
continued application of safeguards under Article
III, 1, on a non-discriminatory basis, for the equal
benefit of all States Party to the Treaty.
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The Conference mites the Importance of Intl=
of amounting for ad curtml of dottier material,
fruethe staadpoints both of the responsibilities of
Stales Party to the Treaty sad of tooperatien with
the IAEA is order to facilitate the implementation
of the safeguards peovided for in Article III, 1. The
Confemem expresses the hope that all States having

peaceful nuclear utivities will establish sad maintain effective aecountiag sad control systems ad
welcomes the readiness of the IAEA to assist States
is so dei.tg.

The Costumes expresses its drug support for
effective IAEA safeguards. In this cutest it recommends that inteasitied effects be made towards the
standardisation and the turiversality of applicatioa
of IAEA safeguards, while enuring that safeguards
agreements with ones-nuclear-weapea States not
Party to the Treaty are of adequate duration, pro.
elude diversion to any nuclear expleetve devices and

contain appropriate provisiou for the continuance
of the application of safeguards apes re-expert.
The Conference recommends that mere attentiou
and fuller support be given to the improvement of
safeguards
techniques,
lastmarnantion, data.
handling and implementation in seder, among ether
things, to ensure optimum coot-effectivesess. It notes

with utisfaction the establislunest by the Director
General of the IAEA of a Mending advisory group
on Weimar* implementation.
The Conference emphasises the necessity for the

States Party to the Treaty that have not yet done
so to conclude as soon u possible safeguards agree-

ments with the IAEA.

With regard to the implimentatisa of Article :II,
2 of the Treaty, the Conference Notes that a number
of States suppliers of nuclear material or equipment

have adopted certain minimum, standard requirements for IAEA. safeguards is ctsaexisa with their
experts of certain such items to sea-nuelear-wespne

Stator net Party to the Treaty (IAEA deasnwat
INFCIRC/209 and Addenda). The Conference attaches particular importance to the coadition,
established by those States, of an undertaking of
non - diversion to nuclear weapons er ether nuclear
explosive devices, as included in the said requirements.
The Conference urges that:

(a) is all achievable ways, common expert requirements relating to safeguards be strengthened,
in particular by extending the application of saferuards to all peaceful nuclear activities in importing States not Party to the Treaty;
(b) such annum requirements be accorded the
widest poesibie measure of acceptance among all

suppliers and recipients:
(c) all Parties to the Treaty should actively
pursue their efforts to these ends.
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The Conference takes note of:

(a) the considered %iew of many Parties to the
Treaty that the safeguards rewired under Article
III, 2 should extend to all peaceful nuclear activities
in importing States;

(b) (i) the suggestion that it is desirable to arrange for common safeguards

requirements

in

respect of nuclear material processed, used or produced by the use of scientific and technological information transferred in tangible form to non nuclear - weapon States not Party to the Treaty;

(ii) the hope that this aspect of safeguards
could be further examined.

The Conference recommends that, during the review of the arrangements relating to the financing

of safegusrds in the IAEA which is to be undertaken by its Board of Governors at an appropriate
time after 1975, the less favourable financial situation of the developing countries be fully taken into
account. It recommends further that, on that occaParties to the Treaty concerned seek
measures that would restrict within appropriate
sion. the

limits the respective shares of developing countries
in safeguards costs.
The Conference attaches considerable importance,
so far as safeguards inspectors are concerned, to

adherence by the IAEA to Article VILD of its
Statute, prescribing, among other 'hints, that "due

regard shall be paid ... to the importance of recruiting the staff on as wide a geographical basis
as possible"; it also recommends that safeguards
training be made available to personnel from all
geographic regions.
The Conference, convinced that nuclear materials

should be effeetiVely protected at all times, urees
that action be pursued to elaborate further, within
the IAEA, concrete recommendations for the physical protection of nuclear material in use, storage
and transit, including principles relating to the
responsibility of States, with a view to ensuring a

uniform, minimum level of effective protection for
such material.
It calls upon all States engaging in peaceful nu-

clear activities (i) to enter into mach international
agreements and arrangements as may be necessary
to ensure such protection; and (ii) in the framework

of their respective physical protection systems, to
give the earliest possible effective application to
tb'. 1AEA's recommendations.
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Review or Assts IV
The Conference reaffirms, in the framework of
Article IV, 1, that nothing in the Treaty shall be
interpreted as affecting, and notes with satisfaction

that nothing in the Treaty has been identified as
affecting, the inalienable right of all the Parties to
the Treaty to develop research, production af.d use
of nuclear energy for rimiceful purpsses without
discrimination and in conformity with Articles
and U of tte Treaty.
The Conference reaffirms, in the framework of
Article IV, 2, the undertaking hy
Parties to the
Treaty to facilitate the fullest possible exchange
of ,.,quipment, materials and scientific and technological information for the peaceful uses of nu-

clear energy and the right of all Parties to the
Treaty to participate in such exchange and welcomes

the efforts made ,towards that end. Noting that the

Treaty eenstitatps a favourable framework for
broadening international es- operation in the peace.
ful uses of nuclear energy, the Conference is

convinced that on this basis, and in conformity with
the Treaty, further efforts should be made to ensure
that the benefits of peaceful applications of nuclear
technology should be available to all Parties to the
Treaty.
The Conference recognises that there continues

to be a need for the fullest mendle exchange of
nuclear materials, equipment and technology, including up-ti date develemners, consistent with
the objectives and safeguards requirements of the
Treaty. The Conference reaffirms the undertaking
of the Parties to the Treaty in a position to do is
to eo-operate is contributing, alone or together with
other States or intonational organisations, to the
further development of the applications of nuclear
energy for peseeful purposes, especially in the territories of men - nuclear - weapon States Party to. the
Treaty, with due consideration for the needs of the
developing areas of the world. Recognising, in the

context of Article IV, 2, those growing needs of
developing States the Conference consider, it neces-

sary Is continue and inermse assistance to them
In this field bilaterally and through such multilateral

channels as the IAA and the United Nations
Development Programme.

The Conference is of the view that, in order to
implement as fully as possible Article IV of the
Treaty, developed States Party to the Treaty should
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consider taking measures, making contributions and
establishing programmes, as soon as possible, for
the provision of special assistance in the peaceful
uses of nuclear energy for developing States Party

to the Treaty.
The Conference recommends that, in reaching
decisions on the provision of equipment, materials,
services and scientific and technological information

for the peaceful uses of nuclear energy, on concessionsl and other appropriate financial arrangements and on the furnishing of technical assistance
in the nuclear field, including co-operation related
to the continuous operation of peaceful nuclear

facilities, States Party to the Treaty should give
weight to adherence to the Treaty by recipient
States. The Conterence recommends, in this connexion, that any special measures of co-operation to
meet the growing needs of developing States Party

to the Treaty might include increased and supplemental voluntary aid provided bilaterally or through
multilateral channels such as the IAEA's facilities

for administering funds-in-trust and gifts-inkind.
The Conference further recommends that States
Party to the Treaty in a position to da so, meet, to
the fullest extent possible, "technically sound" requests for technical assistance, submitted to the

IAEA by developing States Party to the Treaty,
which the IAEA is unable to finance from tts own
resources, as well as such "technically sound" requests as may be made by developing States Party
to the Treaty which are not Members of the IAEA.
The Conference recognizes that regional or multinational nuclear fuel cycle centres may be an advantageous way to satisfy, safely and economically,
the needs of many States in the course of initiating
or expanding nuclear power programmes, while at

the same time facilitating physical protection and
the application of IAEA safeguards, and contributing to the goals of the Treaty.
The Conference welcomes the IAEA's studies in
this area, and recommends that they be continued
as expeditiously as possible. It considers that such
should include, among other aspects,
identification of the complex practical and organiza-

studies

tional diMculties which will need to be dealt with
in connexion with such projects.
The Conference urges all Parties to the Treaty in

a position to do so to co-operate in these studies,
particularly by providing to the IAEA where possible economic data concerning construction and
operation of facilities such as chemical reprocessing
plants, plutonium fuel fabrication plants, waste

management installations, and longer-term spent

fuel storage, and by assistance to the IAEA to

enable it to undertake feasibility studies concerning

the establishment of regional nuclear fuel cycle

centres in specific geographic regions.
The Conference hopes that, if these studies lead
to positive findings, and if the establishment of
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regional or multinational nuclear fuel cycle centres

is undertaken, Parties to the Treaty in a position
to do so, will eooperate in, and provide assistance
for, the elaboration and realisation of such projects.

Review or Amax V
The Conference reaffirms the obligation of Parties

to the Treaty to take appropriate measures to ensure that potential benefits from any peaceful
applications of nuclear explosions are made available
to non - nuclear -weapon States Party to the Treaty
'

in full accordance with the previsions of Article V
and ether applicable international obligations. In
this connexion, the Conference alp nafilrms that
suck services should be prickled to aon-ntoclear-

weapon States Party to the Treaty on a MRdiscriminatory basis and that the charge to each
Parties for the explosive devices used should be
as low as possible and exclude any charge for research and development.

The Conference notes that any potential benefits
be made available to non-nuclear-weapon

could

States not Party to the Treaty by way of mocker
explosion

services

provided

by

nuclear-weapon

States, as defined by the Treaty, and conducted
under the appropriate international observation and
international procedures called for in Article V and
in accordance with other applicable international
obligations. The Conference considers it imperative
that access to potential benefits of nuclear explosions for peaceful purposes net lead to any proliferation of nuclear explosive capability.

The Conference considers the IAEA to be the
appropriate international

body,

referred

to

in

Article V of the Treaty, through which potential
benefits from peaceful applications of nuclear explosions could be made available to any non-nuclearweapon State. Accordingly, the Conference urges

the IAEA to expedite work in identifying and
examining the important legal issues involved in,
and to commence conskimstion of, the structure and

content of the special laternatienal agreement or
agreements contemplated in Article V of the Treaty,
taking into account the views of the Conference of

the Committee on Disarmament (CCD) and the
United Nations General toserably and enrbling
States Party to the Treaty but net )(embers of the
IAEA which would wish to do so to participate in
such work.

The Conference notes that the tethaelegy of
nuclear explosions for peaceful purposes is still at
the stage of development and study and that there
are a number of interrelated international legal and
other aspects of such explosions which still need to
be investigated.

The Conference commends the work in this field

that has been carried out within the IAEA and
looks forward to the continuance of such work
pursuant to United Nations General Assembly rem-
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lution 3261 D (XX:X). It emphasizes that the IAEA
should play the central role in matters relating to
the provision of ..;:rvices for the application of
nuclear explosions for peaceful purposes. It believes

that the IAEA should broaden its consideration of
this subject to encompass, s Rhin its area of coinPetence, all aspects and implications of the practical
applications of nuclear explosions for peaceful pur-

poses. To this end it urges the IAEA to set up
appropriate machinery within which intergovernmental discussion can take place and through which

advice can be given on the Agency's work in this
field.

The Conference attaches considerable importance
to the consideration by the CCD, pursuant to United
Nations General Assembly resolution 3261 D
(XXIX) and taking due account of the %iews of the

IAEA, of the arms control implications of nuclear
explosions for peaceful purposes.

The Conference notes that the thirtieth session
of the United Nations General Aisembly will receive reports pursuant to United Nations General
Assembly resolution 3261 D (XXIX) and will provide an opportunity for States to discuss questions
related to the application of nuclear explosions for
peaceful purposes. The Conference further notes
that the results of discussion in the United Nations

General Assembly at its thirtieth session will be
available to be taken into account by the IAEA and
the CCD for their further consideration.
REVIEW

or ARTICLE VI

The Conference recalls the provisions of Article
VI of the Treaty under which all Parties undertook
to pursue negotiations in good faith on effective
measures relating

to the cessation of the nuclear arms race at an
early date and

to nuclear disarmament and
to a treaty on general and complete disarmament under strict and effective international control.
While welcoming the various agreements on arms

limitation and disarmament elaborated and concluded over the last few years as steps contributing

to the implementation of Article VI of the Treaty,
the Confere.ice expresses its serious concern that
the arms race, in particular the nuclear arms race,
is continuing unabated,

The Conference therefore urges constant and
resolute efforts by Ault of the Parties to the Treaty,
in particular by C.:, nuclear - weapon States, to
achieve an early and effective implementation of

Article VI of the Treaty.
The Conference affirms the determination expressed in the preamble to the 1363 Partial Test
Ban Treaty and reiterated in the preamble to the
Non-Proliferation Treaty to achieve the discontinuance of all test explosions of nuclear weapons for
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all time. The Conference expresses the view that the
conclusion of a treaty banning all nuclear weapons
tests Is one of the most important measures to halt
the nuclear arms race. it expresses the hope that the
nuclear-weapon States Party to the Treaty will take
the lead in reaching an early solution of the technical and political difficulties on this issue. It appeals
to these States to make every effort to reach agreement on the conclusion of an effective comprehensive
test ban. To this end, the desire was expressed by a
considerable number of delegations at the Conference

that the nuclear-weapon States Party to the Treaty
should as soon as possible enter into an agreement,
open to all States and containing appropriate provisions to ensure its effectiveness, to halt all nuclear
weapons tests of adhering States for specified time,
whereupon the terms of such an agreement would be

reviewed in the light of the opportunity, at that time,
to achieve a universal and permanent cessation of
all nuclear weapons tests. The Conference calls upon
the nuclear-weapon States signatories of the Treaty
on the Limitation of Underground Nuclear Weapons
Tests, meanwhile, to limit the number of their under-

ground nuclear weapons tests to a minimum. The
Conference believes that such steps would constitute

an incentive of particular value to negotiations for

the conclusion of a treaty banning all nuclear
weapons test explosions for all time.
The Conference appeals to the nuclear-weapon

States parties to the negotiations on the limitation
of strategic arms to endeavour to conclude at the
earliest possible date the new agreement that was
outlined by their leaders in November Una. The
Conference looks forward to the commencement of

follow-on negotiations on further limitations of,
and significant reductions in, their nuclear weapons
systems as soon as possible following the conclusion
of such an agreement,
The Conference notes that, notwithstanding
earlier progress, the CCD has recently been unable
to reach agreement on new substantive measures to
advance. the objectives of Article VI of the Treaty.
It urges, therefore, all members of the CCD Party
to the Treaty, in particttlar the nuclear - weapon

States Party, to increase their efforts to achieve
effective disarmament agreements on all subjects
on the agenda of the CCD.
The Conference expresses the hope that all States

Party to the Treaty, through the United Nations
and the CCD and other negotiations in which they

participate, will work with determination towards
the conclusion of arms limitation and disarmament

agreements which will contribute to the goal of
general and complete disarmament under strict and
effective interr.u.ional control.

The Conference expresses the view that, disarmament being a matter of general concern, the
provision of information to all governments and
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peoples on the situation in the field of the arms
race and disarmament is of great importance for
the attainment of the aims of Article VI. The Conference therefore invites the United Nations to
consider ways and means of improving its existing

facilities fcr the collection, compilation and dis.
semination of information on disarmament issues, in
order to keep all governments as well as world public
opinion properly informed on progress achieved in

the realization of the provisions of Article VI of
the Treaty.
REVIEW or ARTICLE VII AND VIE SECURITY or NONNUCLEAR WEAPON STATES

Recognizing that all States have need to ensure
their independence, territorial integrity and sovereignty, the Conference emphasizes the particular
importance

security of

of

assuring and strengthening the
non-nuclear-weapon States Parties

which have renounced the acquisition of nuclear
weapons. It acknowledges that States Parties And
themselves in different security situations and
therefore that various appropriate means are neey to meet the security concerns of States
Parties.
e Conference .
rtance of
adherence to the Treaty by non-nuclear-weapon
States as the best means of reassuring one another
of their renunciation of nuclear weapons and as one

of the effective means of strengthening their mutual

The Conference takes rote of the continued determination of the Depositary States to honour
their statements, which wen welcomed by the
United Nations Security Council in resolution
255(1968), that, to ensure the security of the nonnuclear-weapon States Party to the Treaty, they
wilt provide or support immediate assistance, in
accordance with the Charter, to any nonnuclearweapon State Party to the Treaty which is a victim
of an act or an object of a threat of aggression in
which nuclear weapons are used.

The Conference, bearing in mind Article VII of ^
the Treaty, considers that the establishment of
internationally recognized nuclear-weapon-free zones

on the initiative and with the agreement of the
directly concerned States of the zone, represents an

effective means of curbing the spread of nuclear
weapons, and could contribute significantly to the
security of those States. It welcomes the steps which

have been taken toward the establishment of such
zones.

.
The Conference recognizes that for the maximum
effectiveness of any Treaty arrangements for
establishing a nuclear-weapon-free zone the cooperation of the nuclear-weapon States is necessary.

At the Conference it was urged by a considerable
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number of delegations that nuclear-weapon States
should provide, in an appropriate manner, binding
security assurances to those States which become

fully bound by the provisions of such regional
amngements.

At the Conference it was also urged that determined efforts must be made especially by the
nuclear weapon States Party to the Treaty, to ensure the security of all non-nuclear-weapon States
Parties. To this end the Conference urges all States,
both nuclear -weapon States and non-nuclear-weapon

States to refrain, in accordance with the Charter
of the United Nations, from the threat or the use of
force in relations between States, involving either
nuclear or non-nuclear weapons. Additionally, it

stresses the responsibility of all Parties to the
Treaty and especially the nuclear-weapon Stets.,
to take effective steps to strengthen the security of
non-nuclear-weapon States and to promote in all
'appropriate fora the consideration of all practical
means to this end, taking into account the views
expressed at this Conference.

Remy/ or Amax VIII
The Conference invites States Party to the Treaty
which are Members of the United Nations to request

the Secretary-General of the United Nations to
include the following item in the proviiional agenda
of the thirty-first session of the General Assembly:
"Implementation of the conclusions of the first Review Conference of the Parties to the Treaty on the
Non-Proliferation of Nuclear Weapons".

The States Party to the Treaty participating in
the Conference propose to the Depositary Governments that a secorai Conference to review the
operation of the Treaty be convened in 1980.
The Conference accordingly invites States Party

to the Treaty which are Members of the United
Nations to request the Secretary - General of the
United Nations to include the folbwing item in the
provisional agenda of the thirty-third session of the

General Assembly: "Implementation of the conclusions of the first Review Conference of the
Parties to the Treaty on the Non-Proliferation of
Nuclear Weapons and establishment of a preparatory committee for the second Conference."

Rutter or ARTIcis IX
The AV* years that have passed since the entry
into force of the Treaty have demonstrated its wide
international acceptance. The Conference welcomes
the recent progress towards achieving wider
adherence. At the same time, the Conference notes
with concern that the Treaty has not as yet achieved
universal adherence. Therefore, the Conference expresses the hope that States that haile not already

Joined the Treaty should do so at the earliest
possible date.
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UNDFFICIAL PAPER OISTRIBUrth- AT FINAL
SESSION OF 1980 NPT PEVIE1 CONFERENCE*

Article III

that IAEA safeguards play a key
The Conference alipr sssss the conviction
weapons or other explosive devices
role in preventing proliferation of nuclear
nuclear materials from peaceful activities to
by way of deterring diversion of
explosive purposes through the risk of early detection and will thereby contribute
to promoting further confidence among States.
1.

The Conference notes with satisfaction that as a result of its verification
diversions, anomalies or misuses of
activities, the Agency has not detected any
safeguarded material to nuclear weapons or other nuclear explosive devices.
2.

The Conference considers that the undertaking under Article III (1) to
verify commitments under the Treaty of NNWSP is fully met by the conclusion and
The
implementation of agreements in Accordance with IAEA document INFCIRC 153.
Conference notes with satisfaction the conclusion of an increasing number of
these safeguards agreements in compliance with the undertaking in Article III.1
States Parties to
of the Treaty. The Conference urges the non-nuclear weapon
the Treaty that have not concluded the agreements required under Article III
possible.
(4) to conclude such agreements with the IAEA as soon as
3.

The Conference attaches great importance to the continued application of
safeguards in accordance with Article III (1) on a non-discriminatory basis for
the equal benefit of all States Parties to the Treaty.

4.

The Conference considers that in the application of safeguards the IAEA
should accord any non-nuclear-weapon State Party to the Treaty treatment with
respect to safeguards not less favorable than the treatment it accords to other
States or a group of States, provided that the Agency is satisfied that the
national system of such a State achieves and maintains a degree of functiotal
independence and technical effectiveness equivalent to that of such other States
or groups of States. The Conference regards such a de7elopment as a measure to
facilitate and complement the safeguards activities of the IAEA.
S.

The Conference believes that all non-nuclear-weapon States not Parties to
the Treaty should submit all their source or special fissionable material in
all their nuclear activities to IAEA safeguards, with a view to preventing
diversion of nuclear material to nuclear weapons or other nuclear explosive
devices, and appeals to such States to do so.
6.

(The Conference urges that States Parties to the Treaty participate scitvely
in joint efforts with States concerned to adopt as 4 common requirement for the
international exchange of nuclear materials and equipment, that non-nuclearweapon States not Party to the Treaty accept the same safeguards obligations as
have been accepted by non-nuclear-weapon States Parties to the Treaty.'
7.

The Conference calls upon the parties to work actively towards this end,
including by participation in the forthcoming meetings of the IAEA Committee on
Assurances of Supply.
8.

+Circulated on the final day of the 1980 Review Conference. The dccurent was
drafted too late to be officially approved by the Conference.
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9.
(The Conference calls upon all nuclear-weapon States as well as nen-nuclearweapon States concerned, to cease all co-operation and to cut off supplies to
Israel and South Africa, unless these countries submit all their nuclear
progrsumes to IAEA full-scope safeguards, in order to prevent contributing
further to these countries' capability to acquire or manufacture nuclear weapons
or nuclear explosive devices.)

10.
The Conference notes that the safeguards activities of the IAEA under
Article III of the Treaty c,.:ntinue to respect the sovereign rights of Stater,
that there are no indications that IAEA safeguards have hampered the econoric,
scientific or technological development of the Parties to the Treaty or
international co-operation in peaceful nuclear activities, and that they
contribute to the maintenance of confidence between States.
It urges that this
situation be maintained and that in further developing the Agency's safeguards
activities, the promotion of the peaceful uses of nuclear energy should be
fully taken into account.
11.
The Conference, noting that existing IAEA safeguards approaches are capable
of adequately dealing with current facility types, emphasizes the importance of
continued improvements in the effectiveness and efficiency of IAEA safeguards.
The Agency's responsibilities in the future can be expected to grow, inter
alia, from the increasing amounts of nculear material and the increasT3i7umber
and complexity of facilities. The Conference calls for the continuing support
of States Parties for the IAEA.safeguards system.
12.
The Conference calls upon States Parties to take IAEA safeguards requirements
fully into account in planning, designing and developing nuclear fuel cycle
facilities.

13.

The Conference notes that more regard needs to be paid to the importnce of
recruiting and training staff for the safeguards activities of the Agency on as
wide a geographical basis as possible in accordance with Article VIID of the
Statute of the IAEA and the recommendation of the First Review Conference. It
calls upon States to exercise the right of accepting or rejecting proposals for
the designation of particular IAEA inspectors in such a way as to facilitate
the effective implementation of safeguards.
14.
The Conference recommends that during the review of the arrangements
relating to the financing of safeguards in the IAEA which is to be undertaken
by the board of Governors at an appropriate time in 19$3 the less favorable
financial situation of the developing countries be fully taken into account.

15.
The Conference welcomer the opening for signature of the Convention on the
Physical Protection of NucliAr Material, which has been negotiated under the
auspices of the IAEA in fulfillment of the recommendations of the First Review
Conference. The Conference urges all States that have not done so to become
party, as soon as possible, to this Convention.
16.
(The Conference expresses concern on the reports alleging that significant
quantities of special nuclear material are unaccounted for in a nuclear-weapon
State Party to the Treaty.)
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The Conference in its review of Articles III and IV welcomes the work cf
the IAEA expert group on international plutonium storage, and supports efforts
directed at the early establishment of an internationally agreed effective
scheme for international plutonium storage on the basis of Article XII A5 of
the IAEA Statute. The Conference considers that such a scheme for excess
plutonium, if well designed, should not jeopardize the promotion of peaceful
uses of nuclear energy, and would make a substantial contribution to nonproliferation as well as to the improvement of the assurance of nuclear supply
and the development of moon approaches and generally agreed arrangements for
international nuclear trade. In addition, the Conference considers that such a
scheme should not affect the free technological development of the countries
concerned and the disposal of plutonium in accordance with internationally
adopted arrangements, including the application of IAEA safeguards.
17.
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Article IV
1.

The Conference reemphasizes its conviction that nothing in the Treaty
shall be interpreted as affecting the inalienable ritht of all the Parties to
the Treaty to develop research, production and use of nuclear energy for peaceful
purposes without discrimination and in conformity with Article I and II of this
Treaty.
2.

The Conference urges further efforts to ensure that the benefits of peaceful
applications of nuclear energy are made available to all Parties to the Treaty.
In this context it recognizes the growing needs of developing States and calls
for continued and substantively increased assistance to such States through
bilateral and multilateral channels such as the IAEA and the UNDP.

The Conference is of the view Out the activities of the IAEA directed
towards the broadening of world-wide :ooperation in the field of the peaceful
uses bf nuclear energy are of central importance.
3.

4.

The Conference confirms that each country's choices and decisions in the
field of peaceful uses of nuclvai energy should be respected without jeopardizins
their respective fuel cycle policies or international cooperation agreements
and contracts for peaceful uses of nuclear energy, provided that agreed safeguards
measures are applied.
5.

The Conference notes that there has been continued growth in the use of
nuclear energy for peaceful purposes amont Parties since the 1975 Review
Conference.
6.

The Conference notes the concern of many countries that, after the First
Review Conference of Parties to the Treaty, a group of countries in closed
consultations between themselves on nuclear supply conditions adopted and
applied, including amongst themselves, common guidelines for the export of
nuclear material, equipment and technology (INFIRC/254).
While largely designed
to broaden safeguards coverage in non-Parties to the NPT, these guidelines also
called for "restraint in the transfer of sensitive facilities, technology and
weap "ns- usable materials" which may also apply to non-nuclear weapons States
Party to the Treaty. In addition, some countries have decided to introduce in
their bilateral arrangements more stringent non-proliferation requirements
beyond the provisions of Article III of the Treaty.
In a few cases these had
retroactive effect. Also, in a few cases there have been instances of delays
and added costs with adverse consequences for economic plenning and development
of the importing States.
Non-adherence to the Treaty by a number of countries
with nuclear programmes and the explosion of a nuclear deivce by an additional
State were seen by these supplier countries as important reasons when they
sought agreement on the guidelines and modified export requirements.
These
motivations, however, had not been shared by some importing countries, which
have undertaken full-scope safeguards.
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States participating in the Conference, while reaffirming their adherence
note that the introduction unilaterally
to the principle of non-proliferation,
the Parties has been a cause of
of supply conditions without consultation among
importing States that the
concern. The Conference notes the view of some
application of :assures of control and supervision beyond the IAEA safeguards
under Article III as a condition of internatioanl nuclear cooperation does not
However, States
allow the full implementation of Article IV of the Treaty.
applying such measures do not share this view. The Conference considers that
should
be
the subject of
the introductiou c' new non-proliferation mearlres
consultation and the broadest possible consensus among the Parties to the
7.

Treaty, inter alia, through the IAEA.
States Parties propose to meet annually in Vienna at the Headquarters of
Article IV in the context also of
the IAEA to discuss the impleoentation of
Article III of the Treaty. In this connection, the Parties will request the
TALn to make the necessary arrangements.
8.

The Conference welcomes the establishment of an IAEA Committee on Assurances
of Supply to consider and advise the Board of Governors on ways and means
in which supplies of nuclear material equipment and technology and fuel cycle
services can be assured on a more predictable and long-term basis in accordance
with mutually acceptable considerations of non - proliferation and the Agency's
role and responsibilities in relation thereto.
9.

The Conference stresses the importance of using the Committee on Assurances
of Supply to develop as wide a consensus as possible and urges States Parties
to the Treatjt to give their full support towards the early attainment of the
objectives of ,te Committee on Assurances of Supply.
10.

The Conference requests States Parties to consider and note recommendations
where appropriait, within the framework of the Committee on Assurances of Supply,
and other relevant fora on proposed institutional arrangements ranging from
multinational ventures to regional fuel cycle centres and to continue the
consideration begun in MCI of suitable emergency backup mechanisms including
a uranium emergency safety network and an international nuclear fuel bank.
11.

The Conference considers that international agreements on the peaceful
12.
uses of nuclear energy amongst States Party to the Treaty chould be fulfilled
in accordance with internatioanl law and with a view also to facilitating the
The Conference urges that, in adopting relevant
fulfillment of contracts.
national legislation and regulations, States Parties to the Treaty take fully
into account, by consultations or otherwise, the obligations, 1::hts and mutual
responsibilities contained in the Treaty and in their nuclear agreements, as
required by principles of international law.
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13.

The Conference affirms that where one or other party to a bilateral
agreement wishes to seek the renegotiation of
non-proliferation conditions, it
is desirable that means be devised to achieve such isnegotiaton equitably,
without resort to
unilateral interruption of supply or import, or the threat
of such interruption, and with each party avoiding to the extent possible the
unilateral imposition of additional costs on the other or of new conditions
retroactively applied.
14.

The Conference confine the si:nificance of peaceful uses of nuclear energy
for economic development and the important
contribution it can make in accelerating
the economic growth of develcping countries and
overcoming the technological
and economic disparities among Stares.
15.

The Conference recognises that due to their weaker infrastructure and
financial base, the developing countries
are more vulnerable to changing
conditions. The Conference therefore considers
that effective measures can and
should be taken to MCC the specific
needs of developing countries in the
peaceful uses of nuclear energy.
16.

The Conference suggests the continuation of the study of financing the
technical assistance programme of the MA in accordance with the decision
taken by the last General Conference of the IAEA.
17.

The Conference calls further on all States Party to the Treaty in a portion
to so to meet the "technically sound" requests for technical
sss i s tnace submitted
by developing States Party to the Treaty that the Ink is unable to finance
form its own revourc,a as well at such "technically
sound" requests as may be
mede by developing St,.es Party to the Treaty which are not ambers of the IM6.
1$.

The Conference calls on States Parties to the Treaty to vile consideration
to the establishment on the basis of voluntary contributions of a Spacial Fund
to bt administered by the 1,66A, or otherwise
provide special contributions for
the provision of technical assistance
to developing non-nuclear-weapon States
Parties to the Treaty in order to encourage and assist research in, and
development and practical application of, nuclear energy for peaceful purposes.
The Fund could be utilised to contribute
to research reactor programmes.
1P. The non-nuclear-weapon States Parties
to the Treaty and those States that
have safeguards commitments equal to those required under Article /II.1 of the
Treaty should be provided preferential treatment in access to or transfer of
equipment, materials, services and 4cientific
and technological information for
the peaceful uses of nuclear energy, taking
particularly into account needs of
developing countries.

20.

States Parties to the Treaty should
promote the establishment of more
favorable conditions in national, re;ional
and international financial institutions
for the financing of nuclear energy projects in developing countries.
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The Conference notes with satisfaction the technical study by the
International Nuclear Fuel Cycle Evaluation (INFCE) as an importnat exercise in
the search for ways of making nuclear energy widely available consistent with
non-proliferation.

21.

The Conference notes that energy backup mechanisms such as a urnaium
emergency safety network or an international nuclear fuel bank are to be
in a
considered. As an interim measure, the Conference calla on States Parties
position to do so (including particularly one or more Depositaries) to make
commercial basis, an interim uranium stockpile sufficient for
available, on
one annual LWR reload of enriched uranium and one annual LWR reload of natural
uranium together with specific arrangements and conditions under which this
uranium would be available to Parties which are unable to secure fuel supplied
under existing contracts for reasons of contract default that were not the
result of a breach of the non-proliferation undertakings stipulated in the
relevant agreement.

22.

The Conference notes there is a growing need for storage of spent nuclear
fuel and therefore welcomes the ongoing studies in the IAEA concerning the
management of spent nuclear fuel.
23.

The Conference calls on all Parties to give serious consideration to the
establishment of international nuclear fuol cycle facilities, including
multinational participation on a sound economic basis.
24.

25. The Conference also recommends that the IAEA extend its sutdy to cover the
whole of the nuclear fule cycle, in accordance with the recommendations made by
the First Review Conference.

The Conference expects that the convening of the International Conference
for the promotion of international cooperation in the peaceful uses of nuclear
energy, decided by the United Nations General Assembly resolution 3.463, bearing
in mind the terms of the United Nations Central Assembly resolution 32/50, will
be of importance to the nuclear cooperation matters addressed by the Conference.
26.
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Article V

1.
The Conference reaffirms the obligation of Parties to the Treaty to take
appropriate measures to ensure that potential benefits from any peaceful
application of nuclear explosions are made available to non - nuclear - weapon
States which are Party to the Treaty in accordance with the provisions of
Article V of the Treaty and other relevant international obligations.

2.

The Conference confirms that the IAEA is the appropriate international
body through which any potential benefits of peaceful nuclear explosions could
be made available to non-nuclear-weapon States under the terms of Article V of
the Treaty.
3.

The Conference notes that the IAEA has received no information in the past
few years from the nuclear - weapon States and urges the IAEA to regularly include
in its annual reports for the information of all States Parties to the Treaty,
pursuant to its central role in arrangements for peaceful applications of
nuclear explosions, a listing of all reports and information regarding the
development of peaceful applications of nuclear explosions received from nuclearweapon States during the period under review. The Conference calls on the
nuclear-weapon States Parties to the Treaty to continue to provide the Agency
with any such information which may become available to them. The Conference
further urges the IAEA to continue to submit to the United Nations General
Assembly information on the peaceful uses of nuclear explosions and on the
prospects fot their use.
4.

The Conference supports the work of the IAEA Procedures Group
that existing procedures have been adequate to deal with requests
been made so far to the IAEA for assistance in this area and that
machinery called for at the First Review Conference has yet to be

and notes
which have
the special
formed.

5.

The Conference notes the extensive work of the Ad Hoc Advisory Group on
Nuclear Explosions set up by the IAEA in accordance with the requirements of
the terms of the Treaty and commends its report which was adopted by consensus
and noted with appreciation by the IAEA Roard of Governors and subsequently
forwarded to the Secretary-General of the United Nations in 1977). The
Conference notes that the IAEA Roard of Governors decided to keep the matter of
peaceful uses of nuclear explosions under review.
6. The Conference further notes that peaceful uses of nuclear explosions are
at an early stage of development and no application has reached the stage at
which projects can be subjected to the economic assessment judged appropriate
by the Ad Hoc Advisory Group. The Conference notes that potential benefits
from peaceful applications of nuclear explosions have not been demonstrated.
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ISSUE DEFINITION
In September 1985.
the
United States will take part
in
the third
international review conference for the Treaty on the Non-Proliferation of
Nuclear Weapons (NPT).
The NPT is
the
Cornerstone of an international
collection, or regime, of treaties, agreements, voluntary
commitments and
understandings intended to prevent the spread, or proliferation, of nuclear
weapons. The outcome of this conference is sure to affect the
continued
participation of some *ember* in the NPT and is likely to have an impact on
U.S. nonproliferation policies.
Of
particular interest is the potential
impact of another impasse in the review conference, particularly since the
Treaty is up for a 25-year review in 1995. At
issue
for Congress
is
its
oversight function in assessing U.S. preparations for the conference and how
it should appraise conference results.
(This lean,
supervision of
on the faculty
subject should

brief was prepared'for CRS by Dr.
Robert L.
Beckman under
Senior specialist. Dr. Warren H. Donnelly. Dr.Beckmin is now
of the U.S. Naval Academy. Questions about the brief
or
its
De addressed to Dr. Donnelly.)

BACKGROUND AND POLICY ANALYSIS
History of the Nuclear Non-Proliferation Treaty
The development of the atomic bomb during World war II introduced two
problems which continue to the present day: the urgent need to prevent
the
spread, or proliferation. of nuclear weapons into the hands of additional
countries; and the possibility that some countries might
try to divert
certain kinds of nuclear fuels from peaceful uses to produce nuclear weapons.
The United States has been the world leader in the attempt to prevent
the
further spread of nuclear weapons.
At the same tine,
it
has Deco's* U.S.
strategic defense policy to depend upon an arsenal of atomic weapons for
national security. After the Atoms for Peace speech of President
Eisenhower
on Dec. B. 1953. it also became United States policy to encourage and assist
peaceful uses of nuclear energy under international inspection.
Thus, since the mid-1950s the United States has been pursuing
which sop. see as contradictory, seeking simultaneously to maintain a policies
nuclear
arsenal for national defense; work toward nuclear disarmament; assist in
the
worldwide development of the peaceful uses of nuclear energy;
and establish
an international regime to deter the diversion of nuclear fuels from peaceful
to malevolent purposes.
Beginning in 1959, the United State* entered into a series of four arms
control agreements intended to control the spread of nuclear weapons. By the
mid-1960s discussions were underway in the United Nations to
articulate
general principles to guide negotiations for a non-proliferation
treaty.
Five agreed upon principles were:
1.

The treaty should oe void of any loop-holes which might
permit nuclear or non-nuclear powers to proliferate,
directly or indirectly, nuclear weapons in any form.
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2.

3.

4.

S.

mutual
The tieaty should embody an acceptable balance ofand
nonresponsibilities and obligations of the nuclear
nuclear powers.
The treaty should be a step towards the achievement of
general and complete disarmament and, more particularly,
nuclear disarmament.
There should be acceptable and workable provisions to
ensure the effectiveness of the treaty.
Nothing in the treaty should adversely affect the right of
any group of States to conclude regional treaties in order
to ensure the total absence of nuclear weapons in their
respective territories.

the
Discussions between the United States and the Soviet Union throughout
nuclear weapons to additional
of
sought to control the spread
nuclear
1660s
of
Progress was slowed by disagreements over the amount
countries.
over verification
sharing between the United States and West Germany and
by their commitments
procedures to ensure that member states were abiding
made in the treaty.
submitted
and the Soviet Union
the United States
On Aug. 24, 1967,
Nation Disarmament
identical draft treaties to the United Nations Eighteen
Not
negotiated in private.
Committee UNDO). The drafts in *aerate had been
about ending vertical
until 156$ did any language on reciprocal agreements
all
In Article VI of the proposed APT
proliferation enter into the Treaty.
in good faith on effective
parties pledged themselves to pursue negotiations
nuclear arms race at an early date and
measures relating to cessation of the
President Johnson explained the reciprocal
to nucleaedisarnament ....
promises made by the superpowers:

The non-nuclear states have wanted their renunciation of
nuclear weapons to be matched with a binding pledge by the
nuclear powers to negotiate a halt in the arms race ... they
have asked us to pledge ourselves to move towards that ultimate
accept
val. They feel the restraints they will voluntarily
give them the right to such a pledge.... [The U.S. and the
nations
to
negotiate
Soviet Union1 have jointly pledged our
towards the cessation of the nuclear arms race .... The
obligations of the non-proliferation treaty will reinforce our
will to bring an end to the nuclear arms race. The world will
judge us by our perforsance.
the United
eeeee bly of
On June 12, 196$, a resolution in the General 62 nations -- including the
Nations commended the treaty a. , on July 1, 196$,
United States, the United Kingdom, and the Soviet Union -- signed it.

Pledges members to help prevent the
The treaty is a brief document which
toward ending the
horizontal dissemination of nuclear weapons, to work
well, the
nuclear arms race, and toward general and complete disarmament. Asstates
were
member
preamble and 11 articles established the principle that
applications of nuclear technology under
entitled to the benefits of peaceful
appropriate international safeguards.
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President Johnson sent the treaty to Congress on July 9, 1968, and the
Senate Committee on Foreign Relations opened hearings on it the next
day.
Though the Committee voted to recommend it, Congress
adjourned for
the
Presidential campaign.
Incoming President Nixon re-endorsed the treaty in a
special sssss go to the Senate on Feb. 5, 1969. After further hearings by the
Senate
mmittee on Foreign Relations, the Senate approved the treaty on mar.
13, 196o, and it entered into force on Mar. 5, 1970.
Today there are 124 nations party to the Sin. These do
not include two
nuclear weapons states, China and France, and a number of other states likely
to use nuclear power for peaceful purposes or liable to be
interested in
nuclear weapons. The list of nonsignatories includes
Argentina.
Cuba, India, Israel, North Korea. Pakistan, South Africa, and Spain. Brazil,
France,
though refusing to sign the NM has said that it would act as though it had.
Provisions for Review
Article VIII of the TOT provides for a conference. 5 years after
Treaty entered into force, to review the operation of the Treaty and the
to
assure that the purposes stated in the preamble and the body of the Treaty
were being realized. It also provided
that further
conferences could be
convened at intervals of 5 years if a majority of the parties so proposed.
The first of those conferences was held in Geneva in May 1975.
The second
conference, also In Geneva, occurred in August and September 1980.
The tnird
conference is scheduled in Geneva for September 1985.
The 1975 and 1980 Review Conferences
Preparatory Meetings; Preparations for the first two
review conferences
began at the United Nations with General Assembly resolutions expressing
the
hope that review conferences would take
place.
Preliminary conference
details were arranged in three pre- conference sessions. Member countries on
the Board of Governors of the IAEA rr represented at the United
Nations
Conference of the Committee on Disarmament (renamed
the Committee on
Disarmament in 1979) were eligible to participate in the
preparations. In
1975, 32 nations participated id the preliminary discussions; in 1980. 43
nations.

Organization and Work of the Conferences; The rules of procedure for each
conference established two main committees to review the operations of
the
Treaty and to prepare drafts for the final document.
Committee I
political aspects of the Treaty and suggested measures that would leadreviewed
to
its
acceptance by more nations, and implementation of the
the
Treaty relating to non-proliferation of nuclear weapons,provisions of
disarmament and
international peace and security. Committee II reviewed provisions of the
Treaty relating to peaceful applications of nuclear energy.
.

Outcome of
the
conferences;
Neither
conference
went
smoothly.
Fundamental
differences
between
the
nuclear-weapons
states
and
non-nuclear-weapons states made it difficult to arrive at a consensus final
document at each conference.
Positions of the Nuclear-Weapons States;
At
each conference,
the NWS
concentrated on technical aspects of limiting proliferation, which included
safeguards, nuclear export policies, physical security, and multinational or
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The NUS emphasized the Importance of the
regional nuclear fuel centers.
Treaty and stressed the progress made toward halting proliferation since 1970
and the cooperation by both NNWS and NYS in fulfilling their obligations
under the %PT. At each conference, the NYS recalled the importance of
need for enlarging
continued adherence to the Treaty by eabsrs and the
membership in the NPT.
three
NNWS consisted of
The
Views of the Non-Muclear-Weapons States:
the Eastern, or
groups: the industrial countries of Europe plus Japan;
Soviet, group; and the nations of the "Third World," also known as the "Group
(The Group is a loose coalition of developing countries
of 77" countries.
which includes over two-thirds of MPS Members. Its members are active in the
The biggest issues raised by NNWS dealt with
non-aligned movement as well.)
Article VI and included strategic arms limitations, a comprehensive test ban,
states
and security guarantees from NYS. In both conferences, the "077"
raised continuous complaints about alleged NYS non-compliance with the arms
control commitments of Article VI.

In 1975, Conference President Thorsson
complaints, saying:

of

Sweden

summarized

the

major

It ***** to me that an enlightened world opinion.
reflected in this case, in Statements by non-nuclear-weapons
states, rather impatiently awaits concrete and binding
results of on-going bilateral negotiations, aiming at
ending the quantitative and qualitative arms race, and
reducing substantially the levels of nuclear armaments.
Many have referred to the need for a time-table for
results to be achieved through these negotiations.
The agreement on a comprehensive test ban is clearly
recognized as a most decisive element in these efforts.
A least common denominator is apparent in the Statements:
Article VI must be implemented, in letter and in Spirit.
Similar complaints were voiced in 1950. Perhaps because the Group of 77
sensed so little progress between 1975 and 1950, the conferences ended quite
differently.
because
1975 conference deadlocked
The
The Final Declaration of 1975:
neither the NYS and their allies nor the Group of 77 could command the 2/3
majority vote to make final decisions. Through the force of her personality,
general will
and the willingness of several holdout states to accede to the
of the 1975 conference, President Taorsson was able to break the impasse with
a watered- down draft of a final declaration which was finally adopted on the
last day of the conference.

The final declaration stressed a strong interest of MPT states in averting
their
Treaty, and
their strong support for the
further proliferation,
The
commitment to implement fully and more effectively its provisions.
Declaration also reaffirmed the vital role of the Treaty in international
move
race,
arms
efforts to avert further proliferation, end the nuclear
uses of
toward ZuClear disarmament, and promote cooperation in the peaceful
nuclear energy under adequate safeguards. TO dater, of the 24 recommendations
contained in the Final Declaration, less than half have been acted upon.
The Impasse of 1980: No substantive consensus document emerged
1950 conference. The Group of 77 decided that it would rather
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conference end in disarray than agree to what they regarded as a "phony"
consensus. The Group wanted a timetable for reducing nuclear arms; to
this
the united States and the Soviet Union would not agree.
Even though there
was substantial agreement about the peaceful uses of nuclear energy,
the
Group of 77 used obstructionism in the final hours of the conference -- which
was even extended 2 days in the search for a consensus -- to exact
concessions from the NUS and to shock the superpowers into reexamining their
disarmament policies.
In the end, the NUS and their allies maintained that
the NPT review process was not the proper forum to negotiate arms control
agreements.
Alan Geyer, an observer for non-governmental organizations present at the
1900 conference, echoed remarks neard from the more vocal of the non-aligned
MAWS over t/,. years:

..
states that have renounced nuclear
weavns for themselves under the )NP ?) regard Article
VI as the basic quid pro quo under international law,
without which the treaty would lose its legitimacy. It
is also quits clear that the continuing violations of
Article VI by the superpowers prkvide nonparties with
all the moral warrant they need to remain outsiders to
the treaty and its obligations, whatever the real motive.

The Tnird NPT Review Conference
Preparations for the Conference;
The Third
APT
Review Conference is
scheduled to be held in Geneva in September 1985. The first meeting of its
Preparatory Committee was held in Geneva in April 1984 and a second in
October. The third and last is
scheduled for April 1985.
Unlike past
Preparatory Committees in which participation was limited to parties to the
APT who also served on the Board of Governors of the IAEA or on the Committee
on Disarmament, the Committee for t.e 1985 conference is open to all NP?
parties.

Heading the U.S. delegation to 1985 Preparatory Committees is Dr.
Lewis
Dunn,
tne
Assistant Director for Non-Proliferation, Arms Control
and
Disarmament Agency (ACDA).
According to ACDA, the United States has been
working since 1982 with many APT parties to strengthen a consensus on the
continued vitality of the Treaty.
Though the United States probably will not
aim for a consensus document to end the conference, it will stress the need
to strengthen the NP? regime. This strategy would point to the convergence
of views on nonproliferftion
since the APT
was signed;
the
spirit of
cooperation on peaceful nuclear energy uses; steps to promote additional
adherence to the Treaty among the approximately 45 hold-out countries;
emphasizing the APT's critical role as the linchpin in the nonproliferation
regime; and stressing the NP? as a confidence-building measure, without which
trust might dissolve. In October 1984, Mohamed I
Shaker, Egyptian
Deputy
Permanent Representative to the United Nations, was named President of the
1985 HP?
Review Conference. Only 4 months earlier, Ambassador Shaker
indicated what he believed would be the focus of the 1995 review;
am not so much worried about issues of nuclear
supply as I am worried about disarmament....
I am not undelestimating the difficulties concerning
nuclear supply at the Conference but I believe we
I
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can build up on that fragile consensus and start
from where we left in 1980. My real worry is nuclear
di aaaaaaa nt... we must guard against another
failure to reaOh consensus at the forthcoming NPT
Review Conference. It may be serious this time. I do
not think we can rely indefinitely on a continuous
increase in adherence to the NPT. I would even say
we cannot be sure th:s time that there will be no
defections.
Preliminary indications are that many NNWS intend to use the 1985 review
conference to discuss arms control issues, and especially to press the NWS to
the United States,
comply with the reciprocal promises made in Article VI.
confrontations
Croat Britain, and the Soviet Union are anxious to avoid such
their
because it might undermine the continuing successes of the NPT. Thus,
preparations include efforts to coordinate their own strategies at the
would
be
conference and to work with moderates among non-aligned states who
.ing to join in a declaration that the world is better off with the NPT
w
a wit out it.
t
Significant Developments Likely to Affect the 1985 NPT Review Conference
World events since the 1980 NPT review conference are likely to affect tne
climate of the 1985 conference and the proposals and issues that may be
On the positive side, since the last review Lonference, no
raised there.
no state
has
tested nuclear weapons,
..:n- weapons state is known to have
There are.
withdrawn from Chi '..reaty, and 10 more states hay* ratified it.
however, suspicions that certain non-NPT states may WWII interests in nuclear
weapont
Proliferation events since 1980 that could iwfluence the
include:

1985

conference

(1) declining forecasts for world nuclear power, which, to the extent that
proliferation is linked to nuclear power, would imply declining risks of
proliferation;
(2) suspicions that Pakistan, South Africa and other countries are
to make nuclear weapons, and that Israel may already nave then;

trying

(3) ?resident Reagan's break with the anti-plutonium policy of the Carter
discouragement of foreign
Adminiztration, and the end to active U.S.
reprocossin4 and use of plutonium in brooder reactors;
attack on Iraq's Osirak research reactor, with
(4) the Israeli
implications for the necessity of improving international safeguards;

its

that
conflicting signals from the United States demonstrating
(5)
national security concerns are sometimes viewed as more
political
important than strict enforcement sanctions for behavior that contravenes
U.S. non-proliferation policy:

(6) continued action in Congress to tighten U S. nuclear export controls;

(7) work in the USA's Committee on Assurances of Supply (CAS) aired at
reducing the atvorse impacts of governmental intervention on international
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nuclear comaerce;

(8) preparations for a 1986 United Nations Conference for the Promotion of
International
Cooperatio
in
the
Uses
peaceful
of
Nuclear
Energy
(UNCPICPUXE);
(9) the laeX of strategic and tactical nuclear weapons discussions between
the United States and the Soviet Union. A continued hiatus is certain to
provoke controversy on such arms control
issues as arms buildups; U.S.
unwillingness to ratify SALT II, or the Threshold Test Ban and Peaceful
Nuclear Explosion Treaties; the suspension of talks on a Comprehensive Test
Ran; and anti-satellite and space-based weapons;
(10) China's expanding peaceful nuclear role and the rise of second-tier
suppliers, all of which threaten a potential degradation in
the
Nuclear
Supplier Group's consensus on appropriate nuclear export behavior;
(11) the worldwide rise of peace and disarmament initiatives, such as
the
nuclear frees and the Five Continent Peace Initiative. (Used at freezing the
superpower nuclear arms buildups.
Other developments since 1980 which
include

may

influence

the

1985

(1) the U.S. - Soviet tersion over the -ilitary crackdown in
Soviet downing of KoreAn airliner 007, the continuing Soviet
Afghanistan, and continuing wars in the Xidd.1 East,
Africa,
America;

(2) the December -.83 deployment of U.S. Pershing II and
into the European theater;

conference
Poland. the
presence in
and Central

cruise

missiles

(3) the Moscow visit O. an ZAFA team in May 1983 to negotiate
an agreement
for on-site inspection of selected cis.ilion nuclear facilities;

(4) the November 1983 announcement by Argentina that it had secretly built
a medius-sized uranium enrichment plant capable of producing quantities of
uranius enriched to a grade suitable for use in nuclear weapons;
(5) continuing crises in
Israel's delegations;

the

IAEA

over

accepting

the

credentials

of

(6) continuing worldwide progress
toward the day when plutonium will
become a commercial commodity, coupled with the cancellation in 1983 of the
U.S. Clinch River Breeder Reactor; and
(7) China's entry in 1983 into the IAEA.

(Detailed additional information about the history of the NPT and the 1975
and 1980 review conferences appears in a CRS report by Dr. Robert L. Bockmin
entitled The Treaty on the Non-Proliferation of Nuclear Weap4nst
The 1985
Review Conference and Matters for Congressional Concern.)
Congressional Oversight of the RFT Review Conferences
The first review conference in 1975 occurred without any
hearings. The only member of Congress present at the Conference congrussitnat
was Senat4r
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Kennedy (D-NA), who addressed an informal meeting of conference delegates and
two professional
Additionally,
unofficially sat in on some deliberations.
as
staff members of the Senate Committee on Government Operations attended
unofficial observers.
Congressional oversight for the second review conference took the form of
hearings by the House Committee on Foreign Affairs and the Senate Committee
on Foreign Relations.
Subcommittees on International
the
1979,
House Hearings On July 16,
Policy and
Security and Scientific Affairs and on International Economic
Trade of the House Foreign Affairs Committee held a hearing on the second NPT
likely to
issues
troublesome
review conference. Witnesses confirmed that
from a U.S.
arise at the 1980 conference -- other than the repercussions
failure to ratify SALT II or the Comprehensive Test San Treaty -- were those
energy and international control over
related to cooperation in nuclear
the
Spokesmen for the Carter Administration emphasized
nuclear exports.
great importance of the NPT to limit the further spread of nuclear weapons,
not
to
and
support
conference
the Administration.s desire to have review
weaken the non-nuclear weapons commitment of NNWS.
Arms Control,
Senate Hearings On July 24, 2980. the SubconnItto on
Oceans, International Operations and Environment held a hearing on the 1980
stated
ACDA,
from
conference. The sole witness, an Adsinistration witness
that the goal of the United States at the conference would be to demonstrate
international
for
framework
essential
the
as
that the NPT serves
nonproliferation efforts; to work toward attracting wider adherence to the
to
explain U.S.
safeguards;
IAEA
of
NPT; to encourage the strengthening
nuclear export policies and the U.S. record of cooperation With NPT parties
case
affirmative
an
present
in the peaceful uses of nuclear energy; and to
regarding the U.S. record on arms control and security matters.
little
Thus far, 'Congress has shown
Interest for the 1985 Conference:
understood
is
It
interest in preparations for the 1985 review conference.
briefed
committees
have
been
that Members and Staff of the foreign relations
by the Reagan Adsinistration.
Several non-governmental organizations (N00s) are trying to organ.2e a
and
domestic
NG0s, both
These
unified approach to the conference.
freeze
nuclear
pro
and
international, represent anti-nuclear power
control
and
arms
constituencies, along with a wide array of nonproliferatioh
Congress to hold hearings on
and disarmament groups. They hope to (...71-ence
NPT and on
superpower lack of compliance with Article VI provisions of the
alleged Adsinistration loosening or U.S. nuclear export criteria.

POLICY ANALYSIS

Major Issues Facing Congress
NPT
19e5
the
Despite limited congressional attention to
conference, there are some issues that Congress may wish to consider
months before the September 1985 conference. They include

review
in

the

preparations for the
U.S.
(1) the options for congressional oversight on
put
conference and the uses to which results of the conference will be
access to
congressional
briefings,
specifically with regard to continuing
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background papers, and hearings;

(2) the benefits and the disadvantages of congressional
the conference;
(3)
ways to conduct oversight without compromising U.S.
conferences

(4) the state of U.S. preparations for
with respect to

participation

participation

in

positions at the

in

the

conference

(a) likely criticisms of the superpowers for lack of progress
in nuclear arms control;
(b)

likely criticism of U.S. nonproliferation policies,
particularly those that would prevent transfer of sensitive
nuclear technologies (enrichment and reprocessing) to nonweapons members, and of unilateral and retroactive U.S.
nonproliferation policy changes;

(c) ways to prevent the conf--enCe from weakening nonproliferation
commitments and policies
(d) prospects for getting important holdout states to ratify
the sPE (Argentina, Brazil, Israel, India, South Africa,
Spain, Pakistan), and additional incentives that could be
offered to induce ratification;
(e) the effects of the U.S. position at the IAEA on Israel;
(f) ways to strengthen political and security
states not to acquire nuclear weapons;

reasons for

(g) the prospects that the United States could
convince MMUS that the
benefits of nuclear power can be had without national
enrichment, reprocessing, and the use of plutonium as a
fuels

(h) ways in which the United States is helping
ENWS to identify
alternative options to nuclear power and to develop
non - nuclear energy resources; and
(i) relation to ways to dispose of surplus nuclear weapons
materials released by arms control agreements, and to
verify that disposition.

(5) the possibility that there may not be the political will in 1905 to
to work toward a consensus document and that the conference may break
down
without any success or noticeable progress on resolving Article VI charges;
and

(6) the possibility that a breakdown in the 1915 review conference
lead to a consensus that a review conference in 1990 would be irrelevant will
or
that a momentum might build against renewal of the ISPE tt the 25 -year review
in 1915.
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U.S. Congress. Senate. Committee on Foreign Relations, Subcommittee
on Arms Control, Oceans, International Operations and
Environment. The Non-Proliferation Treaty.
Hearings, 96th
Washington, U.S. Govt.
Congress, 2d session. July 24, 1990.
Print. Off., 1990. 99 p.
U.S. Congress. House. Committee on Foreign Affairs. Subcommittees
on International Security and Scientific Affairs and on
International Economic Policy and Trade.
The Second : nuclear
Yon - Proliferation Review Conference: Implications of recent
nuclear developments. Hearings, 96th Congress, 1st session.
Washington, U.S. Govt. Print. Off., 1979. 51
July 16, 1979.
P.

CHRONOLOGY OF EVENTS

09/00/85 -- The Third NPT Review Conference is scheduled to take
04/22/85-05/03/85 -- The tnird preparatory meeting of the 1985
NPT Review is scheduled to take place in Geneva.
10/01/84 -- Tho sacond preparatory meeting of the 1985 Review
Conference took place.
07/00/84 -- 13 Western members of the Nuclear Suppliers Group agreed
that full-scope safeguards should apply to all, future
nuclear exports.
05/22/84 -- The leaders of six nations on five continents issued a
joint declaration declaration on controlling the
nuclear arms race.
04/02/84 -- The first preparatory meeting of the Review Conference
took place.
03/29/84 -- The Reagan Administration raised the possibility that
it sr:. cease observing previously agreed U.S.-Soviet
strategic arms limitations at the end of 1985,
depending on the international sitration and on U.S.
national security requirements.
01/00/84 -- China joined the IAEA.

12/08/83 -- The Soviet Union left the Strategic Arms Limitation
Talks without setting a time for resumption of talks.
12/00/83 -- A U N. General Assembly resolution noted that a
preparatory committee was formed to prepare for
the Third NPT Review Conference.
11/23/83 -- The USSR, citing the deployment of new nuclear weapons
in Europe, broke off talks aimed at limiting
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intermediate range nuclear weapons.

11/18/83 -- Argentina announced that
uranium enrichment plant
devoted to peaceful uses
for nuclear weapons. The
TAMA safeguards.

it had built a medium-sized
and pledged that it would be
and not to produce material
plant was not subject to

10/26/83 -- The Senate, in acting on the Supplemental
Appropriations, 1984, rejected an amendment to fund
the Clinch River Breeder Reactor project by a vote of
56 to 40, effectively cancelling the CRBR.
05/00/83 -- An IAEA team visited Moscow to negotiate an agreement
far on-site inspection of selected civilian nuclear
facilities.
12/20/82 -- News reports that India's military leaders had a
contingency plan for a preemptive strike against
Pakistani nuclear facilities and proposed such an
attack to Prime Minister Ohandi earlier in the year.
0',/19/82 -- The United States was reported to have decided to break
off talks on a comprehensive test ban with the U.S.S.R.
and the United kingdom.

12/15/81 -- By a vote of 55 yeas to 42 nays, the Senate approved a
conference report on S. 1196, authorizing funds for
F182 for foreign assistance programs to Pakistan,
among other countries.
11/27/81

NRC Chairman Palladino wrote to Senators Percy and
Glen. expressing the Commission's concern that IAEA
safeguards may be inadequate in some instances.

11/13/81 -- By a vote of 79-0, the Senate ratified Protocol I of
the Treaty of Tlatelolco establishing a nuclear
weapons-free zone in Latin America.
11/00/81 -- China announced that it entered the nuclear export
market, saying that it Would require peaceful use
pledg's.
07/16/81 -- President Reagan issued a statement which indicated
some fundamental changes to U.S. nuclear
nonproliferation policy.
06/07/81 -- Israel attacked and severely damaged the Iraqi rosearch
rcactor near Baghdad.
12/05/80 -- The U.N. General Assembly passed a resolution.calling
for a peaceful nuclear uses conference. The 1986
conference will be called the U.N. conference for the
Promotion of International Cooperation in the Peaceful
Uses of Nuclear Energy (UNCPICPUNE).
08/11/80 -- 09/05/80 -- The second NPT Review Conference t00% place
in Geneva.
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07/24/80 -- The Senate Committee on Foreign Relations held a
heating on the NPT review conference.
C6/20/80 -- The IAEA Board cf Governors established a Committee on
Assurances of Supply (CAS).
01/03/80 -- President Carter requested that the Senate delay
consideration of ratification of SALT II. Action
was halted, never to restart.
12/25/79 -- The Soviet Union invaded Afghanistan.
09/22/79 -- A U.S. surveillance satellite detected a mysterious
double-flash in the South Atlantic Ocean which was
widely reported to have the characteristics of a
nuclear-explosion. The likely suspects are South Africa
and Israel.
07/16/79 -- The House Committee on Foreign Affairs held a hearing
on the NPT review conference.
06/18/79 -- President Carter and Soviet President Brezhnev signed
the Treaty on the Limitation Of Strategic Offensive
Weapons (SALT II).
04/00/79 -- U.S. military and economic aid to Pakistan is cut off
under terms of the Symington amendment to the Foreign
Assistance Act because Of U.S. fears about Pakistani
efforts to build a nuclear weapon.
03/28/79 -- An accident occurred at the Three Nile Island nuclear
power plant near Harrisburg, Pennsylvania.
05/23/78 - 06/30/78 -- The Tenth Special Session of the Uhitta
Nations General Assembly on Disarmament in New York.
Representatives of one hundred forty-five nations met
to consider all aspects of disarmament. Some
nonproliferation issues were discussed.
/
03/10/78 -- The Nuclear Non-Proliferation Act of 1976 (P.L. 95-242)
was signed by President Carter.
01/16/76 -- The fifteen meabers of the Nuclear Suppliers. Group
Submitted to the IAWA an agreement on a common nuclear
exports policy.
04/07/77 -- President Carter, in a major shift in U.S. nuclear
energy policy, ended government support for the
commercial reprocessing of spent fuel and use of
plu,onium in nuclear power.
05/05/75 - 05/30/75 -- The first NPT Rpview Conference took place
in Geneva.
04/29/75 -- A conference of the United Nations Institute for
Training and Research (UNITAR) was sponsored at U.N.
headquarters to discuss problems facing participants
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in the NPT review conference.
thirty-five nations attended.

Representatives from

05/17/74 -- India exploded a "peaceful nuclear device".
05/76/72 -- The 1972 SALT ABM Treaty and the Interim Agreement
were signed. They entered into force on October
3,
1972.

02/11/71 -- The Seabed Treaty was signed to prohibit the
emplacement of nuclear weapons on the seabed beyond a
12-mile zone. It entered into force on May 18, 1972.
03/05/10 -- Trio Treaty on the Non-Proliferation of Nuclear Weapons
(NPT) entered into force with deposit of U.S.
ratification.

07/01/68 -- 62 nations, including the United States, United
Kingdom, and the Soviet Union, signed the NPT.
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