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LFW And Policy

B&cause other nations now have
uranium enrichment facilities, no nation
can use nuclear fuel services to dictate
actions to others. The United States,
therefore, should avoid undue reliance
of its uranium enrichment capability as a
tq'ol to prevent the spread of nuclear
W}eapons.

The 1978 nuclear non-proliferation law
regquires the United States to ensure the
ayailability of U.S. enrichment services
ta meet foreign demand, but it is not ap-
pgrent that a new enrichment plant

authorized in 1975 is needed to meet
this demand.

The 1978 law has proven to be ad-
inistratively workable as a means of
exercising control over nuclear exports,
but more needs to be done to make
overnment reviews of nuclear exports
predictable and timely. A comprehensive
interagency reassessment is needed of
the controls the Department of Energy
agdministers over foreign activities of
.S. firms and individuals.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON, D.C. 20848

B-200902

To the President of the Senate and the
Speaker of the House of Representatives

This report discusses selected features of U.S. nuclear
non-proliferation law and policy aimed at curbing the pro-
liferation risks of nuclear power. It concludes, among

- other things, that the Congress should look very closely
- at executive branch requests for construction funding of

additional U.S. enrichment capacity. The report also
contains recommendations to the Secretaries of Energy and
State.

This report arises out of work we are conducting to
respond to the requirement of section 602(e) of the

- Nuclear Non-Proliferation Act of 1978, which requires
' the Comptroller General to study and report to the

Congress after March 10, 1981, on the law's implementation
and impact. It was not, however, prepared to fulfill that
requirement, but rather was prepared to bring to the atten-
tion of the Congress issues which should be of interest
regarding the difficult task of carrying out both the law
and related executive branch non-proliferation policies.

We are sending copies of this report to the Director,
Office of Management and Budget, the Secretaries of

‘Commerce, Energy, and State; the Chairman of the Nuclear

' Regulatory Commission; and the Director, Arms Lont and
Disarmament Agency.

At 4 .

Comptroller General
of the United States






perceptions of ore availability appear to

be derived after consideration of previously
announced national nuclear strategies. Dif-
fering perceptions of the uncertainties in
uranium supply and demand, coupled with
political uncertainties that could affect
its availability, appear sufficient to
justify diametrically opposed nuclear power
strategies. (See p. 26.)

Can the United States use
its enrichment capability
to promote non-proliferation?

U.S. nuclear cooperation policies have been
predicated on the belief that the United
States can use its dominant position in the
international enrichment market to influence
other nations to accept or adopt more strin-
gent non-proliferation measures. _UWith the
emergence of foreign enrichment capabilities,
the U.S. share of the market is diminishing.
U.S. reliance on its uranium enrichment
capability as a non-proliferation tool has
therefore become an outdated and unrealistic
idea.

The United States is committed to being a re-
liable supplier of enrichment services to na-
tions adhering to effective non-proliferation
policies. While the United States should
continue to link the supply of enrichment
services with the non-proliferation behavior
of the recipients, future non-proliferation
policies should recognize that the emergence
of foreign uranium enrichment facilities
means that no individual nation, including
the United States, is in a position- to use
uranium enrichment services to dictate the
actions of others.

Is_more U.S. enrichment
capaclty needed to meet
foreign demand?

From the standpoint of ensuring the avail-
ability of U.S. enrichment services to meet
foreign demand--as required by the 1978
nuclear non-proliferation law--it is not
apparent that construction of a new
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COMPTROLLER GENERAL'S EVALUATION OF SELECTED

REPORT TO THE CONGRESS FEATURES OF U.S. NUCLEAR
NON-PROLIFERATION LAW AND
POLICY

- - - — - -

' Recent changes in U.S. nuclear non-
proliferation law and policy focus heavily
on curbing the capability of nations to
produce weapons-usable materlals--plutonlum)
and highly enriched uranium. 1/

Some nations are seeking energy security

by developing their gwn nuclear fuel-

cycle capab111t1es.h The 1978 nuclear non-
proliferation law, in combination with other
congressional and executive branch policy
initiatives, attempts to provide a balance
of denials, controls, and incentives di-
rected toward discouraging other nations
from premature development of fuel=-cycle
capabilities that would provide independent
access to/ plutonium and highly enriched
uranium:N (See p. 3 to 12.)

GAO evaluated selected features of U.S.
nuclear non-proliferation law and policy
aimed at curbing the proliferation risks
of nuclear power as they related to the
following questions.

Are uranium supplies
adeguate to defer developing
reprocessing technologies and
breeder reactors?

No one knows how much uranium is or will
be available or how much will be needed
to meet future energy needs. National

l/Although plutonium and highly enriched
uranium have benefits for the production
of nuclear power, they are not essential
to it, at least in the near term. In
contrast, plutonium or highly enriched
uranium are indispensable ingredients of
nuclear weapons.

RmSMﬂ Upon removal, the report i EMD-81-9
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enrichment plant is justified at this time.
Circumstances have changed since a new plant
was authorized in 1975 and decisions were made
to use energy-efficient centrifuge technol-
ogy in 1977. A slowdown in the growth of
nuclear power and the emergence of foreign
enrichment capabilities have created a
"buyers market" for enrichment services. A
worldwide glut in enrichment capacity is
expected in the mid-1980s. DOE is operating
its enrichment complex at about 40 percent
of capacity and has delayed construction

of 75 percent of the new enrichment capacity.
(See p. 31.)

DOE believes that completing construction of
the first increment of centrifuge capacity in
1989 is justified because it will enable DOE
to meet projected increases in demand and to
eventually replace certain high cost, energy-
intensive diffusion capacity with more
energy-efficient centrifuge capacity. GAO
believes that DOE has not fully and objective-
ly considered available options that would
allow it to meet demand and delay the current
construction program until more is known
about advanced enrichment technologies under
development. (See p. 44.)

budget requests for the construction of un-
mmitted increments of enrichment capacity,
specifically demonstrate that the

(The Secretary of Energy should, in future

--need for the new capacity is based on
realistic demand forecasts that cannot
be met by DOE's recently upgraded existing
facilities; or .

--new capacity will further U.S. non-
proliferation goals by enhancing U.S.
reliability as a nuclear supplier and/or by
providing a disincentive for other nations
to acquire enrichment technologies; or

--new capacity is economically justified
and the economic justification fully and
objectively considered options involving
the use of advanced enrichment technologies
for the new capacity. (See p. 43.)
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MATTERS FOR CONSIDERATION

BY THE CONGRESS

In view of changes in demand for enrichment
services and the $5.7 billion estimated

cost of constructing the new enrichment
plant first authorized by the Congress in
December 1975, GAO believes the-Congress
should look very closely at executive branch
requests for construction funding. The
Department of Energy needs to develop and
present sufficient documentation demonstrat-
ing that the additional capacity is needed.
If convincing documentation is not presented,
the Congress should consider not appropri-
ating additional funds for construction of
uncommitted increments. ) (See p. 42.)

How well are U.S. controls
over exports of nuclear
material and equipment working

to remove doubts about U.S.

reliability?
7

Foreign concerns over U.S. reliability as
a nuclear trading partner generally center
around U.S. non-proliferation policies,
and delays and uncertainties associated
with the nuclear export control system,

If the United States is to remove doubts
about its reliability, it must conduct
non-proliferation reviews of nuclear
material and equipment exports in a man-
ner which allows for the predictable per-
formance of commercial contracts. Although
the 1978 nuclear non-proliferation law has
proved to be an administratively workable
means of exercising controls over nuclear
exports, more needs to be done to make
Government reviews more predictable and
timely. For the most part, GAO believes
that remedial actions can be taken within
the constraints of the law. (See pp. 70
to 71.)

Commercial reprocessing in the United States
has been "indefinitely deferred." Most

major U.S. nuclear trading partners, however,
view reprocessing as the best or only option

iv



available to manage or use spent nuclear
fuel. Several have contractual commitments
with the only two countries offering reproc-
essing services for the international mar-
ket=-=th Kingdom and France. As a
result ere is substantial opposition to
the requirements of the 1978 nuclear non-
proliferation law which would extend U.S.
rights to approve foreign reprocessing of
U.S.-supplied nuclear fuel and to the way
the United States exercises its reprocessing
approval rights.) (See pp. 54 to 62.)

(ige executive branch has not publicly

arified when the United States will claim
reprocessing approval rights. The resulting
uncertainty has been cited as a factor im-
peding acceptance of U.S. reprocessing ap-

: proval rights by some European countries,

3 and influencing decisions™not to purchase

‘ U.S. supplies and service;ﬁ (See pp. 55 to

; 57.) e

| / The Secretary of State should announce the

| U.S. position on when the United sStates

K\will claim reprocessing approval rights

~and clarify

~-what happens when U.S. exports are
"go-mingled" with exports of other
nations,

--what happens when more than oéne nation
claims approval rights on the same
commodity, and

--whether the executive branch will :
condition component exports on reproc}
essing approval rights. (See p. 70.)

GAO believes the United States should
continue its case-by-case review of nuclear
arrangements involving reprocessing and
plutonium use and strictly implement the
1978 nuclear non-proliferation law's stand-
ards verning U.S. approvals. Much of
theiig:;ign concern on how the United States
exencises its reprocessing approval rights
stems from executive branch policy of con-
sidering some foreign reprocessing requests

Tear Sheet A4



of spent fuel, |GAO believes the executive
branch could repove much of the uncertainty
about how U.S. ‘reprocessing approval rights
are exercised by considering and acting on
foreign requests without trading partners
having to demonstrate an imminent physical
need (i.e. spent fuel congestion). (See pp.
61 and 62.)

only as a “lasﬁlresort“ for the disposition

The Secretary of Energy should seek the
necessary top-level policy approvals to
allow the executive branch to do this.
(See pp. 71 and 72.)

GAO strongly endorses the administration's
policy to reduce the enrichment levels of
highly enriched uranium exports. However,
the executive branch should, after appropri-
ate consultations, decide and tell foreign
governments which reactors merit continued
supplies, and the quantity and the level of
enriched fuel to be supplied. (See p. 68.)

The Secretary of State should improve the
predictability of the export licensing
process for highly enriched uranium by

~--telling foreign governments after
appropriate consultations which
reactors merit continued supplies
of highly enriched uranium pending
commercial availability of more
proliferation-resistant fuels, and

--expediting the executive branch
processing of export requests for
Presidential review. (See p. 71¢&

—~

How well are other forms
of U.S. asslistance to
foreign nuclear programs
controlled?

A comprehensive interagency reassessment is
needed of the controls the Department of
Energy administers over nuclear technology
exports and all other foreign nuclear
activities of p.S. firms and individuals.
(See p. 87.) Ehese controls contain

—
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significant loopholes and are not well coordi-

nated with the controls the Nuclear Regula-

tory Commission and the Department of Commerce

administer in the nuclear field. Further,
the Department of Energy's administration
of these controls provides too many oppor-
tunities for arbitrary executive branch
decisions and no routine opportupities for
public or congressional scrutin;g) (See p.
76.)

he Secretary of Energy should take the lead
in coordinating a comprehensive interagency
reassessment of the controls over foreign
nuclear activities of U.S. firms and indi-
viduals and how they are administered.

(see p. 87.) /

AGENCY COMMENTS

The Department of Energy believes that
construction of the first increment of

new enrichment capacity (25 percent of

the authorized capacity) should proceed

as planned based on considerations of both
demand and cost savings. GAO is not con-
vinced by DOE's justification and believes
more information is needed before the
Congress appropriates additional funds.
(see p. 44 and app. II1I.) Further, although
DOE does not disagree with GAO's recommen-
dation for a comprehensive interagency reas-
sessment of controls over U.S. activi-

ties in foreign nuclear programs, it

does not acknowledge that there is

cause for concern. GAO believes the
problems it discovered are of serious
concern. (See p. 68 and app. III.)

The Departments of State and Commerce,

the Arms Control and Disarmament Agency,
and the Nuclear Regulatory Commission
also commented on this report. Their com-
ments were mostly of a technical nature.
Where appropriate the report was revised
to note their position on certain matters.
(See apps. IV to VII.)
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CHAPTER 1

INTRODUCTION

Much of the controversy over nuclear power, particularly
in the international arena, centers around the possibility
that the peaceful uses of nuclear energy could contribute to
the proliferation of nuclear weapons. Thus far, six nations
have acknowledged exploding nuclear devices--the United
States, the United Kingdom, France, the Soviet Union, the
People's Republic of China, and India. This report addresses
selected features of U.S. initiatives aimed at preventing
the spread of nuclear explosives to nations that previously
did not have them.

LINKS BETWEEN NUCLEAR POWER

AND NUCLEAR WEAPONS

Certain processes, materials, and technologies provide
potential links between nuclear power and nuclear weapons.
The linkage is strongest at those points in the nuclear fuel
cycle where weapons-usable materials--highly enriched uranium
or plutonium--are easily accessible. At the "front end" of
the fuel cycle, diversion of highly enriched uranium from en-
richment plants is of particular concern. At the "back end,”
diversion of plutonium from reprocessing plants is of partic-
ular concern. The diagram on page 2 shows possible diver-
sion paths in the fuel cycle for the most common nuclear
powerplant, the light water reactor (LWR).

Neither highly enriched uranium nor separated plutonium
is commonly used commercially as fuel in the current genera-
tion of nuclear power reactors. As a rule, commercial power
reactors use natural or slightly enriched uranium. Natural
uranium ore contains less than 1 percent of the fissionable
isotope U-235 and is used as nuclear fuel in the Canadian-
type heavy water reactors. To be used as a nuclear fuel in the
American-type light water reactors, which are predominant in
the world today, the concentration of U-235 needs to be
increased or enriched to 3 or 4 percent. 1In contrast, uranium
for nuclear weapons needs to be much more highly enriched.
About 15 kilograms of highly enriched uranium are needed
for a nuclear bomb according to an April 1977 White House
fact sheet. The United States continues to export large
guantities of highly enriched uranium for use in the world's
nuclear research reactors, and despite U.S. efforts to re-
strain the spread of enrichment technology, the capability
of nations to enrich uranium is expanding.
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Plutonium is a manmade element produced as a byproduct
of uranium-fueled reactors. If separated from the spent fuel
by chemical reprocessing, it can be refabricated for use as a
fuel for either the current or next generation of nuclear
power reactors. According to the Arms Control and Disarma-
ment Agency (ACDA), only about 10 kilograms of this same
plutonium are needed to make a nuclear weapon. Among its
peaceful uses, plutonium is valued greatest as fuel in breeder
reactors which are currently under development. Breeder re-
actors are particularly attractive to countries which have
nuclear energy programs but lack indigenous uranium resources,
such as the Federal Republic of Germany, Japan, and the United
Kingdom. These countries, along with Belgium, France, and
the Soviet Union, have a high interest in commercialization of
plutonium-fueled breeder reactors.

Uncertainties regarding the availability of natural
uranium, uranium enrichment services, plus the risks of for-
eign government intervention in nuclear trade drive some
nations to seek energy security by developing independent
capabilities to produce separated plutonium and enriched
uranium. Congressional and executive branch policy initia-
tives combined attempt to provide a delicate balance of
denials, controls, and incentives directed toward discour-
aging other nations from premature development of these
fuel-cycle capabilities. ‘

EVOLUTION OF U.S.
NON~PROLIFERATION STRATEGY

Whether a nation turns to nuclear weapons development
depends upon two broad considerations: (1) its political
self-interest or motivation to do so and (2) its capability
for producing such weapons. Recent congressional and ex-
ecutive branch initiatives focus heavily on curbing the
capability of nations to produce nuclear weapons. It is
important, however, not to lose sight of the political
instruments to reduce the motivation of nations to build
nuclear weapons--chiefly military security and the quest
for political prestige--that have evolved over time.
Accordingly, the following sections put present U.S. non-
proliferation strategy into chronological perspective.

Reliance on political instruments

The "Atoms for Peace" program, proposed by President
Eisenhower in 1953 and then authorized by the Congress with
the passage of the Atomic Energy Act of 1954 (42 U.S.C 2011),
provides the foundation for some of the most important polit-
ical instruments that the United States relies upon to deter
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nations from developing nuclear weapons. After nuclear explo-
sions by the Soviet Union and the United Kingdom, the United
States shifted from a strict policy of secrecy and denial

of nuclear science to a policy of sharing the benefits

of the peaceful uses of nuclear energy under a system of
political commitments, providing safeguards against nuclear
weapons proliferation.

Agreements for cooperation

“Agreements for Cooperation Concerning the Civil Uses
of Atomic Energy" were the first political instruments to
evolve from the "Atoms for Peace" program. These intergov-
ernmental agreements negotiated between the United States
and other countries or groups of countries provide the basic
framework for U.S. nuclear exports and specify the safequards
and controls to be applied. By the end of 1955, 22 such
agreements had been negotiated. At one time agreements were
in effect with more than 40 individual countries. As of
January 1980 the United States had in effect 23 agreements
with individual countries or groups of countries.

Agreements for cooperation are not exactly alike, due
to provisions tailored to the needs of recipients, changes
in U.S. statutory and regulatory requirements, new inter-
national treaties, technological developments, and an
evolving U.S. non-proliferation policy. They also differ
according to the scope of nuclear cooperation involved.
Most agreements cover both research and power applications
of nuclear energy; a few cover only research or only power.
The duration of the agreements also vary. Early agreements
for research applications ran for 5 to 10 years, while agree-
ments for power applications ran up to 40 years. Newer agree-
ments covering both research and power applications generally
run for 30 years.

Agreements for cooperation are a precondition for export
of nuclear reactors and most special nuclear material 1/ to
other nations. They generally do not legally commit the
United States to make such exports, however. Legal commit-
ments exist only with the conclusion of specific supply con-
tracts and the issuance of specific export licenses. Certain
controls in the agreements are designed to assure both the
United States and the recipient nation or group of nations

1/Special nuclear material is defined under the Atomic Energy
Act as plutonium, uranium enriched in the isotope U-235,
or uranium containing the isotope U-233.
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that materials and equipment transferred between the parties
will be used for authorized purposes only and will be properly
safeguarded. Prior to the Nuclear Non-Proliferation Act of
1978 (NNPA), 1/ major control provisions common to most U.S.
civil agreements included the following.

~--Cooperating nations quarantee that (1) material
provided under the agreement will not be used for
atomic weapons, for research and/or development of
atomic weapons, or for any nuclear explosive device,
(2) material made available and, in most cases,
material produced from supplied material will not
be transferred to unauthorized persons or beyond
the jurisdiction of the cooperating party except
as authorized by the Department of Energy (DOE),
and (3) safeguards will be maintained on such
material.

--Enriched uranium may not be supplied in excess
of a ceiling specified in the agreement. 2/ A
specific technical or economic justification may
be required for supplying uranium that is enriched
to more than 20 percent because of the suitability
of highly enriched uranium for weapons development
as well as for use in reactors.

--The reprocessing of any special nuclear material
may be performed in facilities acceptable to both
parties upon a joint determination that the safe-
guards provisions of the agreement may be effec-
tively applied, or with the prior approval of the
United States.

--Only unclassified data is supplied; materials,
equipment, and services cannot be supplied if
they would result in restricted data being
communicated.

--The United States has the right to (1) require the
recipient to maintain materials accountability

1/Public Law 95-242, 92 stat. 120 (1978), to be codified at
22 U.S.C. 3201 et. seq. and 42 U.S.C. 2011 et. seq.

2/0n June 18, 1980, a congressional joint resolution lifted

~ the ceilings for low enriched uranium (less than 20 per-
cent) to nations that are party to the Treaty on the Non-
Proliferation of Nuclear Weapons. (Public Law 96-280).
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records and submit reports, (2) make onsite inspec-
tions, and (3) suspend or terminate the agreement
and require the return of any material and equip-
ment after a reasonable time in the event of non-
compliance.

The content of the agreements have undergone con-
siderable change. 1Initially the agreements contained pro-
visions for U.S. bilateral inspections and verification to
ensure compliance with the safeguard provisions. 1In 1963
the executive branch began to transfer the safeguards
responsibility to the International Atomic Energy Agency
(IAEA). Accordingly, provisions were incorporated into the
agreements to permit trilateral safeqguards agreements
among the IAEA, the United States, and the third party to
the agreement for cooperation. When the Treaty on the Non-
Proliferation of Nuclear Weapons (NPT) came into force in
March 1970, provisions were added to all agreements to rec-
ognize this channel for exercise of TIAEA safequards as an
alternative to trilateral arrangements. The NNPA requires
that new agreements for cooperation contain certain pro-
visions, and directs the executive branch to upgrade pro-
visions in older agreements through renegotiations to re-
flect the requirements for new agreements. Although
several agreements have been renegotiated, major U.S.
trading partners have been reluctant to renegotiate their
existing agreements.

International safeguards

The origins of international safeguards trace back to
President Eisenhower's Atoms for Peace address before the
United Nations in 1953, when he proposed the establishment
of an international atomic energy agency. The IAEA subse-
quently came into existence in 1957 as an autonomous organi-
zation of the United Nations. Over 100 nations are now
members. In general, its overall mission is to promote the
peaceful uses of nuclear energy without contributing to the
military uses of nuclear energy. In conjunction with this
mission, it has assumed responsibility for administering a
system of international safequards with the objective of
timely detection and hence deterrence of illicit diversion
of nuclear materials from peaceful nuclear activities.

A nation submitting its peaceful nuclear activities to
IAEA safequards is providing a major political and legal
commitment not to divert materials from such activities
to nuclear explosive purposes. The Agency conducts, among
other things, onsite inspections of nuclear activities to
verify compliance with the commitment to peaceful uses of

6



nuclear energy. The continued viability and effectiveness
of the IAEA safequards system have been a major foreign
policy objective of the United States since its creation.

The Treaty on the Non-Proliferation
of Nuclear Weapons

International safeguards are essentially part of a
bargain in which countries are assisted in meeting their
peaceful nuclear energy needs in return for accepting the
intrusion of safeqguards into their sovereignty.

The Non-Proliferation Treaty reinforced this bargain
and initiated a new era of IAEA safeguards responsibilities
under which:

--All parties (currently 114 countries) agree to facil-
itate cooperation in the peaceful uses of nuclear
energy and to require IAEA safequards on exports of
all nuclear material or equipment to a non-nuclear-
weapons state.

--Non-nuclear-weapons countries pledge not to manu-
facture or acquire nuclear explosive devices and
agree to international verification of their obli-
gation through the application of IAEA safeguards
on all peaceful nuclear activities.

--Nuclear-weapons countries party to the treaty
(currently the United Kingdom, Soviet Union, and
the United States) pledge (1) not to transfer
nuclear explosive devices to any recipient or
assist any non-nuclear-weapons state in the manufac-
ture or acquisition of nuclear explosive devices and
(2) to pursue negotiations on disarmament.

The Non-Proliferation Treaty is an unprecedented concept
in international relations in that it requires a general com-
mitment from non-nuclear-weapons countries to international
inspection of all their peaceful nuclear activities. In non-
NPT countries, IAEA applies safeguards only to specific facil-

' ities and/or specified nuclear material within the country.

Increased emphasis on capabilities

The international political instruments described above
are not intended to prevent the accumulation of weapons-
usable materials, or the facilities for their production, by
non-nuclear weapons states. By the 1970s, concern was being
expressed in the United States that international safeguards
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and non-proliferation commitments were not enough. 1India's
use in 1974 of plutonium produced in a research reactor and
separated in a reprocessing plant--neither facility safe-
guarded by the IAEA--to conduct a "peaceful nuclear explo-
sion" strengthened this view. 1India's explosion underscored
the proliferation danger of peaceful nuclear activities
which produce weapons~usable material and occur outside of
the purview of existing international political instruments.
Since then, the United States has increasingly tried to keep
the peaceful nuclear programs of non-weapons states from
moving in directions which would provide them direct access
to weapons-usable materials without effective controls.

India's nuclear explosion marks a shift in emphasis for
U.S. non-proliferation strategy. Before the explosion the
United States relied primarily on international political
instruments as the means for restraining nuclear prolifera-
tion; after the explosion a series of congressional and
executive branch initiatives were implemented which
focus heavily on the capability of nations to produce
nuclear weapons., 1/

Foreign aid sanctions

A major congressional initiative to focus on the
technical capability of nations to produce nuclear
weapons was the foreign aid sanctions provided for in the
1975 and 1976 amendments to the Foreign Assistance Act of
1961 (22 U.S.C. 2429). Unless the President takes special
action, these amendments require the cut off of certain
funds to foreign-aid recipients that deliver or receive
reprocessing or unsafeguarded nuclear enrichment materials,
equipment, or technology. Under this law the executive
branch announced its intention to phase out military and
economic aid to Pakistan in April 1979. The executive
branch was concerned that parts of Pakistan's nuclear pro-
gram involving construction of an unsafeqguarded enrichment

1/In commenting on our report, ACDA noted that the increased
emphasis on “capabilities" also stemmed from the increase
in the price of o0il and the growing interest in nuclear
power by many countries, along with the substantial com-
mitments to the use of plutonium in commercial applications
advanced nuclear states were about to make. According to
ACDA, the United States continued to place major emphasis
on political instruments, but also had to address the
serious issues raised by the possible widespread use of
weapons-usable material in peaceful nuclear applications.
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plant were not peaceful, but related to the development of
a nuclear explosive capability.

Supplier's guidelines

In 1974 the executive branch began an effort to estab-
lish common non-proliferation guidelines for nuclear exports
among major nuclear supplier nations. In February 1978 the
guidelines were published. The guidelines establish minimum
common ground rules for the supply and use of certain nuclear
material and equipment. Although the guidelines do not go as
far as present U.S. nuclear export controls, they represent a
good foundation upon which the United States can urge further
improvements.

Domestic nuclear power and
export control policies

In April 1977, the executive branch further shifted
its non-proliferation strategy to focus more squarely on
the accessibility of weapons-usable material (plutonium and
highly enriched uranium) from nuclear power programs.
President Carter announced a series of policies which specif-
ically linked the direction of the U.S. nuclear program
with its non-proliferation efforts. l/ Domestically,
specific policies were adopted which deferred U.S. commit-
ments to commercial use of plutonium. Commercial reproc-
essing and the recycling of plutonium was deferred
"indefinitely, " and the U.S. breeder reactor program was
reoriented from its emphasis on early commercial deploy-
ment of the liquid metal fast breeder reactor to more
research and development and a broadly based assessment of

L/Although President Ford in October 1976 had linked commer-
cial reprocessing in the United States to non-proliferation
issues, until these series of policies the United States,
like other countries, had been working toward early
commercialization of plutonium-fueled breeder reactors.

The administrator of the former Energy Research and Develop-
ment Administration had set 1986 as a milestone for deter-
mining whether the United States should deploy commercially
the breeder reactor as the next generation of nuclear power.
In addition, the Nuclear Regulatory Commission was working
toward a decision on whether commercial reprocessing and
plutonium recycling should be permitted. in the United

States from a health and safety standpoint. Both of these
decisionmaking processes have since been postponed
indefinitely.



technologies and fuel cycles which do not involve direct
access to weapons-usable materials.

In addition, specific policies were adopted by the
executive branch which strengthened U.S. nuclear export
controls. An embargo was imposed on significant exports
of separated plutonium, and prior policy to embargo the
export of enrichment and reprocessing plants or other
sensitive nuclear technology was reaffirmed. Policy with
regard to supplying highly enriched uranium was redirected
toward (1) reducing the amount of such material exported
from the United States, (2) minimizing inventories of it
abroad, and (3) encouraging the conversion of research
reactors to lower enriched fuels.

Internationally, the executive branch urged other
nations to adopt similar domestic nuclear power policies
and export controls. Initial international reaction was
mostly negative. Some industrial nations with major com-
mitments to plutonium usage as a route to reduced depend-
ence on imported energy supplies perceived the shift in
U.S. strategy as a threat to their energy security ang,
in some cases, to the health of their export-oriented
nuclear industries. . Some lesser developed nations saw
the shift as a threat to their development of nuclear
power as an energy source.

The Nuclear Non-Proliferation
Act of 1978

In March 1978, the culmination of over 3 years of
intense congressional scrutiny of the risks of nuclear pro-
liferation resulted in the passage of the NNPA. It provides
a stringent, but flexible legislative framework for U.S.
nuclear cooperation with other nations in the peaceful uses
of nuclear energy that attempts to influence both the moti-
vation and capability of nations for producing nuclear
weapons. Its enactment was quite controversial abroad.
Some interests urged greater use of U.S. influence, or
leverage, derived primarily from U.S.-supplied enriched
uranium to pressure other countries into committing them-
selves to stronger non-proliferation measures. Other
interests warned that radical unilateral action would
place the United States at a competitive disadvantage in
the world nuclear market and thereby reduce U.S. ability
to influence foreign nuclear power decisions. In addition,
the NNPA itself is complex. It substantially revised the
terms and conditions for U.S. nuclear cooperation with
other nations. It also commits the United States to a
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broad range of unilateral and international initiatives
for curbing the proliferation risks of nuclear power.

The international nuclear
fuel-cycle evaluation

One additional initiative needs to be recognized. As
a step toward achieving an international consensus on ways
to minimize the risks associated with the growing number of
nations with direct access to separated plutonium and highly
enriched uranium, the President in April 1977, proposed an
international nuclear fuel-cycle evaluation (INFCE). This
unprecedented international study was officially launched in
October 1977 by the President at a conference attended by
representatives of 40 countries and 4 international organi-
zations. During the following 2 years intensive joint
studies were conducted regarding key areas of the commercial
nuclear fuel cycle relevant to balancing nuclear power needs
with the proliferation risks. An additional 26 nations
subsequently joined the evaluation.

The study was completed at the end of February 1980.
Because it was initially agreed that INFCE was to be a
technical and analytical study, and a forum for exchanging
views but not a negotiation, no government is bound to its
findings and recommendations. Nevertheless, the INFCE
studies do provide a basis for the world's governments to
make more informed decisions regarding their national
nuclear power programs.

Other U.S. efforts

In commenting on our report, ACDA noted other execu-
tive branch efforts or beliefs dealing with the motivations
of nations to acquire nuclear weapons which are components of
U.S. non-proliferation strategy. Specifically, ACDA noted:

--Fresh impetus given to the Treaty of Tlatelolco over
the past 3 years. Under this Treaty, 22 Latin
American countries have agreed not to manufacture
or acquire nuclear weapons and not to permit such
weapons to be stored or deployed on their terri-
tories.

~--Intensified executive branch support for the IAEA
in recognition of its central role in multilateral
nuclear cooperation.

--A possible Comprehensive Test Ban treaty, which
would prohibit all nuclear weapons explosive testing.
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--The belief by the executive branch that the SALT
(Strategic Arms Limitation Talks) process is impor-
tant to preventing horizontal proliferation by
demonstrating nuclear-weapons state's compliance
with the disarmament provision of the NPT and as an
admission that nuclear arms races are counterproduc-
tive to national security objectives.

--Continued strong alliance and security relationships
with other countries.

--An expanded executive branch policy of not using
nuclear weapons against certain states.

OBJECTIVES, SCOPE,
AND METHODOLOGY

This report arises out of work we are conducting to
respond to a statutory requirement to study and report to
the Congress after March 10, 1981, on the NNPA's implementa-
tion and impact on U.S. non-proliferation policies, purposes,
and objectives. It was not, however, prepared to fulfill
that requirement, but rather was prepared to bring to the
attention of the Congress issues which should be of interest
regarding the difficult task of carrying out both the law
and related executive branch non-proliferation policies.

Our primary source of information was from records and
interviews with officials at the Nuclear Regulatory Commis-
sion, the Arms Control and Disarmament Agency, and the
Departments of Energy, State, and Commerce. Secondary
sources of information were from the U.S. nuclear industry,
European and Japanese government and industrial officials,
and INFCE working group reports.

In Europe we discussed with either government, indus-
trial, or U.S. embassy officials in Austria, Belgium,
France, Great Britain, the Netherlands and West Germany, their
concerns about the implementation and impact of U.S. non-
proliferation law and policies. We held similar discussions
with representatives of the following international organiza-
tions: the European Atomic Energy Supply Agency, the Inter-
national Atomic Energy Agency, and the Nuclear Energy Agency
of the Organization for Economic Cooperation and Development.
Our industrial contacts included representatives from utili-
ties, nuclear research centers, fuel fabricators, reproces-
sors, and nuclear trade associations.
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In analyzing the adequacy of uranium supplies to meet
future demand, we reviewed the latest international studies
of uranium supply and demand and interviewed DOE participants
in such studies. Our objective was to determine the implica-
tion of uranium supply and demand on national commitments to
nuclear fuel reprocessing and breeder reactors.

We reviewed the concept of relying on U.S. enrichment
capability as leverage to influence other nations to accept
or adopt more stringent non-proliferation measures because it
is a fundamental concept to the NNPA and past U.S. nuclear
policies. We compared DOE projections of worldwide demand
for enrichment services to current and anticipated DOE and
foreign enrichment capacities to determine the efficacy of
U.S. enrichment leverage. We also obtained the views of
foreign enrichment officials and of foreign customers for
U.S. enrichment services--past, current, and potential--on
the concept of U.S. leverage.

A major thrust of the NNPA was to improve the timeliness
and predictability of U.S. controls over exports of nuclear
materials and equipment. We tracked various categories of
nuclear export license applications through the five cognizant
executive branch agencies and NRC to evaluate the timeliness
of the process, identify reasons for delays, and make appro-
priate recommendations. In performing this work, we inter-
viewed responsible officials representing the Federal agencies
involved, U.S. exporting firms, and foreign customers. We
are in the process of evaluating the qualitative aspects of
the Federal reviews and the results will be reported in our
overall report on the NNPA's implementation and impact.

We also reviewed how well U.S. controls are working over
exports of nuclear technology and other assistance provided
by U.S. firms and individuals to foreign nuclear programs.

We examined DOE records of executive branch decisions in this
area and interviewed the Federal officials responsible for
administering the controls. )

In the past few years we have issued a number of reports
dealing with the links between nuclear power and nuclear
weapons, and related domestic issues. (See app. I.) Al-
though we relied partially on this past work, this report is
based primarily on new work and a fresh look at the issues.

The Departments of Energy, State, Commerce, the Arms
Control and Disarmament Agency, and the Nuclear Regulatory
Commission commented on a draft of this report. Their com-
ments are included as appendixes.
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CHAPTER 2

ARE URANIUM SUPPLIES ADEQUATE TO DEFER DEVELOPING

REPROCESSING TECHNOLOGIES AND BREEDER REACTORS?

Whether enough uranium will be available to meet
future nuclear power needs is central to national deci-
sions on the need for developing reprocessing and breeder
reactors, and on the urgency attached to such developmental
programs. However, there is no generally accepted answer to
this question because of the enormous uncertainties affecting
both demand projections and resource estimates. The issue is
further clouded by external political considerations. For
example, the United States used the potential depletion of
uranium resources to justify treating development of breeder
reactors as the Nation's highest priority energy research and
development project throughout the Nixon Administration. 1In
April 1977 President Carter announced a nuclear policy based
on deferring reprocessing of spent fuel and delaying breeder
reactor development. While this policy was taken to reduce
the risks of proliferation, it also takes into consideration
that the estimated uranium resource base has been revised
upward. Other industrialized nations have continued with
breeder reactor development programs to reduce their depend-
ence on imported energy sources.

While the primary ingredient in estimating demand for
uranium is the projected growth of nuclear power, it is in-
fluenced by hard-to-quantify variables such as effect of
environmental opposition, advances in the efficiency of re-
actor and enrichment processes, recycling spent reactor fuel,
and development of alternative energy sources. Predicting
uranium supply is also difficult because only a few countries
prospect for it and then only in limited regions. However,
as the price of uranium ore increases, exploration activities
also increase and more areas favorable for mining uranium are
identified.

A related but separate issue involves the fear of con-
suming nations that supply interruptions will result from
intervention by the governments of some supplier nations.
Only a few countries have sizable known reserves. Gaining
reliable access to uranium has become a paramount concern
to countries with large nuclear programs and no or little
indigenous resources.
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WORLD URANIUM DEMAND

The primary determinant for future uranium demand is the
number of nuclear reactors expected to be in operation. INFCE
reported 1/ the following boundary cases for nuclear growth in
non-communist countries (expressed in net GWe g/):

1985 1990 1995 2000 2010 2025

»

Low 245 373 550 850 1300 1800
High 274 462 770 1200 2150 3900

Many of the nations participating in the INFCE study have made
highly publicized national commitments calling for increased
reliance on nuclear power and, accordingly, influenced the
adoption of what some nations consider optimistic nuclear
growth scenarios. A senior State Department official acknowl-
edged that the INFCE projections seem excessively optimistic
but that U.S. argquments to revise them downward were unsuccess-—
ful. The following table shows that DOE's most recent pro-
jections are even lower (expressed in GWe): 3/

1985 1990 1995 2000

Low 203 286 365 450
High 237 339 440 600

To test the reasonableness of the INFCE and DOE
~projections, we compared them to the capacity of nuclear
reactors currently operating, under construction, and planned.
'Approximately 120 GWe of nuclear capacity currently exists
worldwide and another 170 GWe is under construction. Cur-
rently 91 reactors are planned and we assumed they will have
a capacity of 91 GWe. The resulting total is 381 GWe world-
wide. The continuing debate over the future of nuclear power

'1/International Atomic Energy Agency, "International Nuclear Fuel
Cycle Evaluation," Summary Volume (Vienna, Austria: 1980).

ig/One gigawatt (GWe) equals 1 million kilowatts. A common
large power reactor might have an electrical generating
output of 0.6 to 1.0 gigawatts.

‘E/U.S. Department of Energy, Energy Information Administration,
“Annual Report to Congress, 1979, Volume Three: Projections,
July 1980.
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may result in termination of some planned reactors. Additional
reactors that have not even reached the planning stage may be
constructed and operating in the 1990 to 2000 time frame. Con-
sidering the above, the most recent DOE projections appear to
be more reasonable than INFCE's.

According to DOE projections, the uranium required to
meet lifetime requirements for reactors operating in the year
2000 (450 to 600 GWe) range from 2.7 million tons to 3.6 mil-
lion tons for 30 years operation. l/ World resources could
meet this demand and more, as discussed in a following section.

Factors which could further reduce demand

While declining reactor projections mitigate concerns
for the eventual exhaustion of uranium resources, advances
in reactor technology could also reduce demand and delay
uranium depletion. Since minimal uranium consumption has not
been a goal in designing light water reactors, several tech-
nical modifications in fuel management and reactor design
presently being considered could improve fuel utilization by
increasing the energy obtained from uranium. DOE estimates
that such advances could lead to uranium savings of 10 to
15 percent by 1990 and an additional 10 to 15 percent by
2000. However, we reported 2/ that uranium efficiency im-
provements will not be available until the middle to late
1990s, and these could be applicable to all light water reac-
tors. The additional 10- to l5-percent improvement, however,
would be applicable only to new and a small number of existing
reactors and thus, probably would have a smaller impact on
uranium demand.

Uranium needs will also depend on how enrichment plants
operate. The plants can be operated in a mode that requires
more or less uranium feed. In October 1978 DOE announced
plans to operate the enrichment plants in the 1980s in a
mode that decreases the demand for uranium feed about 10
percent. If more efficient enrichment techniques such as

1/To convert anticipated reactor capacity to demand for uranium
ore, we assumed 6,000 tons per 1,000 MWe reactor, no recycle,
0.20 percent tails assay, a 65-percent capacity factor, and
that all reactors are of the light water design.

2/"Comments on the Administration's White Paper, 'The Clinch
River Breeder Reactor Project--An End to the Impasse,'"
EMD-79-89, July 10, 1979.
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laser isotope separation are developed, the uranium demand
could be decreased by 30 percent. (See ch. 4.)

Further reductions in uranium demand could also result
from new types of reactors, such as the breeder. Breeder
reactors produce more usable fuel than they consume and po-
tentially can use 60 percent or more of the energy content of
uranium. Changes in reactors, however, are not expected to
appreciably affect demand until after 2000.

Another factor influencing the adequacy of uranium
resources is the fuel burnup of reactors. Utilities usually
order fuel assuming a 75- to 80-percent capacity factor, while
in practice reactors have been operating at lower average
capacity factors. A lowering of plant output extends the life
of the fuel in the reactor. At the lower percentage of full
power, fuel could be left in the reactor several months longer.
However, utilities continue to refuel at yearly intervals
because it is economical to refuel in conjunction with annual

-maintenance. This leaves a substantial amount of unburned
ruranium in the spent fuel which could be sent to a chemical
' reprocessing plant where uranium and plutonium would be

separated from waste products. The recovered uranium could be

'reenriched for reactor fuel and the extracted plutonium could

fuel breeders. Recycling uranium and plutonium could reduce
requirements for mined uranium by approximately 35 percent.
However, recycling spent reactor fuel has the potential dan-
ger of being diverted for use as weapons-type material. This
issue is fully discussed in our March 1980 report entitled
"Nuclear Fuel Reprocessing and the Problems of Safeguarding
Against the Spread of Nuclear Weapons," EMD-80-38, March 18,

- 1980.

WORLD URANIUM SUPPLY

Geologically, uranium is abundant in the earth's crust.
While resources occur in many kinds of deposits, only a limit-
ed number of countries have actively explored and exploited
it, and the exploration has been limited to ore formations
already being mined. For example, uranium resources in the
United States, Gabon, and Niger are found in sandstone forma-
tions; the large deposits in Canada and Australia are found
in non-sandstone formations. It is difficult to estimate
how much uranium is available worldwide because the method
used to develop the statistics varies and quite frequently
is not substantiated by a systematic assessment of the ore.
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International estimates

Since 1965 the Nuclear Energy Agency (NEA) in coopera-
tion with the International Atomic Energy Agency (IAEA) has
prepared estimates on world uranium resources, except for the
People's Republic of China, the U.S.S.R. and Eastern European
countries. The NEA/IAEA data are based on voluntary sub-
missions from each country. Each country classifies its
own resources using NEA/IAEA guidelines in two categories--
reasonably assured resources and estimated additional resources.
The assessment methods vary among the more than 50 countries
with exploration programs, and their reliability has not been
measured. Further, the precision of the assessments is lim-
ited because they are confined to known uranium districts.
Although these estimates represent an incomplete appraisal of
what could ultimately be discovered in the world, this is the
most referenced international data and is generally considered
the most credible. The following table shows the most current
NEA/IAEA estimates used in the INFCE study.

Up to Up to
$30/pound U308 $50/pound U308
(million tons) (million tons)
(note a)
Reasonably assured
resources 2.4 3.4
Estimated additional
resources 1.9 3.2
Total 4.3 6.6
= o

a/$50 cost category includes all resources in lesser cost
categories.

The DOE estimates correspond very closely with the NEA/IAEA
estimates. For example, DOE estimates compared to reasonably
assured resources are 2.4 and 3.3 million tons at the equiva-
lent of $30 and $50 per pound U308, respectively.

Until recently, the NEA/IAEA did not consider the poten-
tial for new discoveries beyond these categories. However,
in 1977 it began evaluating more speculative resources world-
wide. This program is a three-phase effort. The first phase,
which was completed in 1978, estimated the uranium poten-
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tial of 185 countries based on the geological strata of the
country compared to known uranium areas and past and present
exploration efforts. The results classified as speculative
resources are shown in the following table.

Range of
speculative resources
(million tons U308)

Continent
Africa 1.7 - 5.2
North America 2.7 - 4.7
South and Central America .9 - 2.5
Asia and Far East (note a) «3 - 1.3
Australia and Oceania 2.6 - 3.9
Western Europe .4 - 1.7
Total 8.6 - 19.3

I

——

g/Excludes the People's Republic of China and the eastern
part of the U.S.S.R.

Adding the speculative resources to the previous
NEA/IAEA estimates at $50/pound U308 indicates that world
uranium resources could range from 15.2 million to 25.9
million tons. Subsequent phases of the study are designed
to substantiate that the uranium potential actually exists
and could be exploited. The study emphasized that a major
part of the speculative resources may not be discovered
and brought into production until after the first quarter
of the twenty~first century. It is not known when these
subsequent phases will be completed.

1 The INFCE uranium availability analysis compared the

3 NEA/IAEA estimates to various demand scenarios and concluded
' that the uranium industry would be able to achieve annual
supply levels required up to 2025 for its low growth pro-

' jections but that production limitations would prevent the

. industry from satisfying past 2000 requirements for its high
- growth projection. This analysis assumes that the necessary
exploration and investment can be made and includes produc-
tion from the speculative resource category. INFCE also
pointed out that political, commercial, and technical factors
| foster concern over supply assurances and that certain con-

suming nations will maintain policy options (e.g. reproces-
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sing, breeder reactors, diversity of supply) to protect
against the possibility of future uranium unavailability.

Another assessment of the factors affecting uranium
supply and demand worldwide was conducted between April 1978
and February 1979 by the Uranium Institute--an international
forum of uranium producers and consumers headquartered in
London. l/ Demand calculations were based on installed nu-
clear capacity and forecasts of enrichment capacity. Although
uranium consumption is ultimately determined by actual use in
reactors, commitments to supply uranium under existing enrich-
ment contracts may produce some short-term aberations in
uranium demand. Supply expectations were based on the in-
dustry's production capabilities rather than uranium ore
estimates. Institute members provided most of the informa-
tion reported.

This study only considered the period up to 1990. It
estimated that installed nuclear capacity in 1990 would range
between 410 GWe and 530 GWe and concluded that a uranium
supply-demand balance can be established until then. However,
if installed capacity were less than 450 GWe, which appears
more likely in view of the DOE estimates of 286 GWe to 339 GWe
in 1990, an uranium oversupply condition could develop.

The NEA/IAEA and Uranium Institute estimates of uranium
resources do not account for political uncertainties that
could affect its availability. Only a few countries have
significant known uranium deposits. 1In 1978 about 75 percent
of the non-communist world's uranium production came from
Australia, Canada, South Africa, and the United States.
According to INFCE projections based on a mine-by-mine analy-
sis, these four countries alone could account for up to 73
percent of the non-communist world's production capability
in the year 2000.

Canada banned exports to Japan and Europe pending final-
ization of safeguards negotiations and implemented a policy
to have ore reserves sufficient for its domestic program.
Strong political opposition delayed developing Australia's
uranium industry. The NNPA and executive branch policies

1/Uranium Institute, Supply and Demand Committee. The Balance
of Supply and Demand 1978-1990. (Kent, England: 1979).
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have heightened foreign concern about U.S. intervention in
nuclear trade. (See ch. 5) South Africa's political situa-
tion and the possibility of the United States increasing its
uranium imports in the late 1980s exacerbate concerns about
fuel assurance and emphasize the vulnerability of countries
dependent on imports.

CONCLUSIONS AND OBSERVATIONS

No one knows how much uranium is or will be available
or how much will be needed to meet future energy needs.
Although the trend is for uranium supply estimates to increase
while projections of future reactor growth decline, the supply
and demand uncertainties make it difficult to determine how
long uranium supply will be adequate to meet demand.

Comparing projected reactor growth to uranium resource

} estimates does provide a degree of insight into the adequacy
- of uranium supply. We compared the NEA/IAEA estimates, which
' appear to be the most authoritative and frequently referenced

source on international uranium resources to the INFCE and DOE

' demand projections.

Current estimated world resources--classified as reasonably
assured--at $30/pound would support about 400 reactors assuming
each reactor has a generating capacity of 1,000 MWe and a life-
time need of 6,000 tons of U308. World resources--classified as
estimated additional--would support an additional 310 reactors.
While these resources would not be adequate to meet the reactors
projected by INFCE through the year 2000 (850 to 1200), it ex-
ceeds DOE's worldwide projected 2000 generating capacity (450~
600). Should uranium resources at $50/pound be mined, about 567

. reactors could be supported with reasonably assured resources
- and about 533 more from estimated additional resources. This

total of 1,100 reactors is within the range of INFCE projec-
tions for the year 2000.

However, differing national perceptions of the uncertain-

' ties in uranium supply and demand projections, coupled with
- political uncertainties that could affect its availability,
- appear sufficient to justify diametrically opposed national

nuclear strategies for deferring or committing to early com-
mercialization of reprocessing and/or breeder reactors. Cer-
tain highly industrialized nations like Belgium, France, the
United Kingdom, and Japan have already made large investments
in reprocessing and breeder reactors and are unlikely to follow
the United States because of the uncertainties. 1It, therefore,
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appears to come down to a “"where you sit depends on where
you stand" issue with national perceptions of uranium ore
availability derived after previously announced national
nuclear strategies are taken into consideration.
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CHAPTER 3

CAN THE UNITED STATES USE ITS ENRICHMENT

CAPABILITY TO PROMOTE NON-PROLIFERATION?

As an incentive intended to make U.S. nonproliferation
controls more acceptable, the NNPA and other U.S. policies
commit the United States to being a reliable supplier of
enrichment services to nations adhering to effective non-
proliferation policies. Because circumstances have changed
since the United States held a near monopoly of the free
world's commercial enrichment services, we believe U.S.
reliance on its enrichment capability as a non-proliferation
tool has become an outdated and unrealistic idea.

'U.S. RELIANCE ON

ENRICHMENT LEVERAGE

U.S. enrichment capability consists of three DOE-owned

facilities located at Oak Ridge, Tennessee; Paducah, Kentucky:;

and Portsmouth, Ohio. These enrichment facilities were built
in the 1940s and 1950s to satisfy military requirements for
highly enriched uranium and are now used primarily to provide
enrichment services to domestic and foreign electric utilities.
From the time commercial nuclear powerplants started operat-
ing in the late 1950s through the mid-1970s, U.S. enrichment
facilities were the predominant source of enriched uranium
for commercial nuclear reactors in the free world. During
this period, the "Atoms for Peace" doctrine permeated U.S.
nuclear policies. This doctrine encouraged assistance to
other nation's civilian nuclear programs under the controls
of agreements for cooperation,

: With ratification of the Non-Proliferation Treaty in
11970, the United States reaffirmed its commitment to assist
the development of nuclear energy in those non-weapon coun-
tries renouncing an interest in acquiring nuclear weapons
and willing to accept international safeguards over their
nuclear activities. The NNPA is the most recent major ex-
pression of the U.S. continuing policy of assisting the
~worldwide development of peaceful nuclear activities and,

‘at the same time, ensuring that such activities do not con-

tribute to nuclear weapons proliferation.

| A key ingredient of U.S. nuclear policy since the

'beginning of the Atoms for Peace program has been the pro-
vision of nuclear fuel on a long-term basis to countries

willing to enter into agreements for cooperation with the
United States. As a non-proliferation tool, U.S. nuclear
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fuel supplies reduced the incentive for other countries to
develop their own enrichment facilities, and at the same
time, gave the United States leverage to influence the
nuclear policies and programs of other nations since the
use of the fuel was governed by U.S. controls contained in
agreements for cooperation.

LOSS OF ENRICHMENT LEVERAGE

When the United States held a near monopoly on commercial
enrichment services, U.S. reliance on its enrichment leverage
as a non-proliferation tool made sense. However, this is no
longer the situation.

During the early 1970s many countries became concerned
about relying on a single source for their enrichment require-
ments. France, Germany, Sweden, and the United Kingdom entered
into supply contracts with the Soviet Union which remain in
effect today. During this same time frame, the United Kingdom,
the Netherlands, and Germany entered into discussions which
led to the formation of the URENCO consortium, and France
announced a decision to construct a commercial enrichment
facility with multinational ownership. Concern over relying
on a single source for energy supplies was reinforced by the
Arab o0il embargo in 1973. 1In addition, as countries began
ventures to diversify sources of enrichment services, the
United States took a number of actions which brought U.S.
reliability as a supplier of enrichment services into
question.

Less attractive contractual
features offered by the
United States

In 1973 the United States announced a major change in
the terms of future U.S. enrichment contracts which made the
contracts significantly less attractive to foreign customers.

The original long-term enrichment contract offered by
the United States was known as a requirements contract. Under
this contract the United States agreed to supply all of the
enrichment services required to fuel a specific nuclear reac-
tor for up to 30 years. The customer had to provide the
United States with a yearly estimate of its enrichment require-
ments for the next 5-year period. The estimate was non-binding,
and the customers could demand delivery of additional enriched
uranium upon giving only a 180-day notice to the United States.
The requirements contract favored the customer by offering
very flexible terms which permitted a customer to effectively
match fuel needs with contractual enrichment requirements.

<

24



The contract introduced in 1973 is known as the long-
term, fixed-commitment contract and it differed from the
requirements contract in that it required (1) the cus-
tomer to contract for fixed quantities of enrichment ser-
vices on a take or pay basis for an initial 10-year period,
(2) the customer to enter into the contract 8 years before
the first delivery was called for, and (3) the customer
to make an advance payment. The rationale for switching
to the new contract was to firm up the future demand for
U.S. enrichment services and also to establish & contract
containing the type of terms that would be practical for
creation of a private enrichment industry in the United
States.

While the new contract terms were applied uniformly to
both domestic and foreign customers, the switch to less
attractive conditions from a foreign customer's viewpoint
demonstrated that the United States could unilaterally

~change the terms and conditions governing many countries'
'primary source of future enrichment services.

' Suspension of long-term

contracting by the United States

The United States stopped offering long-term contracts
for enrichment services for 9 months beginning in late 1972,
while the terms and conditions of the long-term, fixed-com-
mitment contract were being developed and presented to cus-
tomers. While this may have been only a minor inconvenience,
for foreign customers, it was a harbinger of things to come.

The United States announced the adoption of long-term,
fixed-commitment contracts in September 1973 which coincided
with the Arab oil embargo. As a result, domestic and foreign
orders for nuclear powerplants and the associated enrichment

'services soared. By July 1974 the contractual commitments
'reached production capacity, and a month later the United

States closed the order books and announced that no new

 applications for enrichment services would be accepted until
~additional enrichment capacity could be obtained. The sus-

pension lasted almost 4 years 1/, during which time foreign
enrichment suppliers emerged on the market and began estab-

lishing a solid position among non-U.S. customers.

;l/In July 1978 the U.S. reentered the enrichment market and

replaced the long-term, fixed-commitment contract with the
adjustable, fixed-commitment contract which provides the
customer with greater scheduling flexibility.
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Licenses for exporting
enriched uranium delayed

In 1975 the Atomic Energy Commission was split into the
Energy Research and Development Administration and the Nu-
clear Regulatory Commission (NRC). NRC became responsible
for licensing exports of nuclear material and equipment
including enriched uranium. Generally, NRC took much longer
than its predecessor agency to process nuclear export li-
cense requests; partly because it had to work out licensing
procedures with other Federal agencies and partly because
congressional and public concern over nuclear proliferation
issues was heightened by India's 1974 peaceful nuclear
explosion.

The resulting slowdown in granting uranium fuel export
licenses contributed to the further erosion of U.S. relia-
bility in many foreign customer's viewpoint.

U.S. Non-Proliferation policies

To a large extent, U.S. enrichment leverage was already
diminished by the time the United States revised certain nu-
clear programs and policies in the interest of advancing
non-proliferation goals. Nevertheless, the executive branch's
efforts to urge other nations to defer major commitments to
early plutonium usage and supplier states to tighten export
controls, along with passage of the NNPA have been cited by
some foreign customers as factors influencing decisions to
seek enrichment services elsewhere. In addition, some saw
passage of the NNPA as a reversal of the President's assur-
ances, given at the opening of the INFCE study in 1977,
promising no unilateral action by the United States to in-
tervene in nuclear trade.

The need to renegotiate existing agreements of coopera-
tion and the more stringent export license conditions estab-
lished by the NNPA also foster the uncertainty foreign cus-
tomers have toward the United States. Foreign officials note
that they have no assurance that the next administration or
the Congress will not again unilaterally revise the condi-
tions governing U.S. exports. An indication of this senti-
ment is the clause recently inserted in U.S. enrichment
contracts, at the foreign customers' requests, that the cus-
tomer has the right to terminate the contract at no charge
in the event the United States adds any new statutory export
conditions.
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EMERGENCE OF NON-U.S. SUPPLIERS

The cumulative impact of the foregoing U.S5. actions,
coupled with the nationalistic desires of other countries
to be independent of the United States or any other sole
supplier for its nuclear needs, has dramatically changed
the composition of the international enrichment market.

Although the United States is still the major supplier
of uranium enrichment services in the free world, and al-
though it provides enrichment services at a very competi-
tive price, foreign enrichers have obtained, and by all
indications will continue to obtain, an increasing portion
of the enrichment market once dominated by the United
States. DOE records show that as recently as 1979 the
United States had contracts to supply about 71 percent of
- non-U.S. enriched uranium needs. DOE expects that the
" United States' share will decrease to 43 percent by 1990.

; By the mid-1980s foreign enrichment capacity could, if
- current plans materialize, satisfy all foreign enrichment

! services needs currently under contract to DOE. Although it
~is unlikely that DOE will lose all its foreign contracts, the
availability of alternative sources represents the beginning
of a new era in which the enrichment leverage the United
States once had is quickly diminishing.

A brief summary of the enrichment programs and plans of
other nations or groups of nations follow.

Soviet Union

: The Soviet Union has supplied enrichment services to

- European utilities since the early 1970s. Public sources

' identify at least one Soviet enrichment facility, a plant in

. Siberia. Although the Soviet Union has not publicly disclosed
- any capacity or expansion plans, reports indicate that it is
~willing to supply the free world with 3 to 4 million sep-

- arative work units (SWUs) 1/ per year.

1/The production capacity of enrichment plants is defined

" in terms of SWUs. It is a measure of the amount of effort
expended to separate a given amount of natural uranium
into two components--one having a higher concentration and
one having a lower concentration of uranium-235.
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EURODIF

EURODIF, incorporated in 1973, is a private consortium
consisting of the French, Spanish, Belgian, Italian, and
Iranian 1/ governments or utilities. Its gaseous diffusion
plant, located in France, has an annual capacity of 2.2
million SWU, and plans exist for it to have a maximum of
10.8 million by 1982. Each member agreed to purchase a cer-
tain amount of EURODIF's total production. EURODIF is aggres-
sively seeking to sell its remaining production to non-member
countries. Public sources have indicated that some members'
enrichment needs are smaller than their agreed purchase
obligations, causing them to either stockpile or to try to
sell their excess enriched uranium on the open market.

COREDIF

COREDIF is a consortium within a consortium with
EURODIF being its major shareholder. Other members are
the French and Iranian governments. A COREDIF publication
indicates that enrichment by the diffusion method will be-
come available in 1986, and through successive increments
its capacity will eventually expand to 10 million SWU per
year. More recent reports indicate that COREDIF may not be
starting until 1990 at the earliest, and in view of the
worldwide overcapacity, it might even be cancelled.

URENCO

URENCO, a consortium formed in 1971, is the only other
foreign enricher now offering services for commercial reac-
tors. Its members are the United Kingdom, West Germany,
and the Netherlands. Although URENCO expects to operate
its gas centrifuge facilities to satisfy contract commitments
of 500,000 SWU in 1980, if needed to satisfy demand, it could
expand its facilities to an annual capacity of 10 million SWU
by 1990; a twenty~fold increase. Part of this expansion in-
volves the construction of a centrifuge plant, planned for
the beginning of 1980, in the Federal Republic of Germany. 2/
URENCO currently has centrifuge plants operating in the United
Kingdom and the Netherlands.

1/At the time of our review Iran was reportedly still a
member of EURODIF.

2/Commenting on our draft report, the Department of State’
noted that this plant will probably not be started in
1980.
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Japan

By 1995 Japan plans to become partly self-sufficient
by producing 5.5 million SWU per year by the centrifuge
method. This will satisfy about half of its forecasted
new demand. Japan is now operating a 50,000 SWU per year
pilot plant according to ACDA, and is planning to have a
500,000 SWU demonstration plant in operation by about
1984. This capacity would be doubled by 1988. In addition
to planning this independent effort, it has been reported
that Japan has been involved in discussions with URENCO
and Australia concerning a multinational enrichment arrange-

ment involving technology sharing, natural uranium guarantees,

and Japanese capital.

Australia

Australia has long expressed a desire to enrich its
own natural uranium prior to exporting it to increase its
economic value. A recent Australian/Japanese report indi-
cates a 1 million SWU per year centrifuge plant could be
operational in Australia by the mid-1990s. Australia is
also discussing joint enrichment possibilities with France,
URENCC, and on a preliminary basis, the U.S.

South Africa

Since 1974 South Africa has been constructing a 6,000

- SWU prototype enrichment facility based on an indigenously
- developed technology. Beginning in 1985, it expects to pro-
- duce 200,000 to 300,000 SWU annually to meet its domestic

 needs.

Brazil

In 1975, Brazil and the Federal Republic of Germany
contracted for Germany to assist Brazil in constructing six
to eight nuclear reactors, an enrichment facility, and a
reprocessing facility. Plans call for the enrichment facil-
ity, a 220,000 SWU demonstration plant, to begin operation in
1985.

CONCLUSIONS AND OBSERVATIONS

U.S. nuclear cooperation policies from the mid-1950s
through the passage of the NNPA in 1978 have been predicated
on the belief that the United States can use its dominant
position in the international enrichment market as leverage
to influence other nations to accept or adopt more stringent
non-proliferation measures. With the emergence of foreign
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enrichment capacity, the U.S. share of the market is dimin-
ishing. Moreover, by the mid-1980s foreign enrichment
capacity alone could, if current plans materialize, satisfy
all foreign enrichment service needs currently under con-
tract to DOE. Accordingly, we believe that U.S. reliance
on its enrichment leverage as a non-proliferation tool

has become an outdated and unrealistic idea.

To some extent, foreign enrichment efforts have benefited
from U.S. policies and past actions. 1In particular, the
switch to a less attractive enrichment contract, the 4-year
closing of the order books, and the delays in granting export
licenses contributed to an erosion of foreign confidence in
the United States as a reliable supplier. More recently, the
executive branch's efforts to urge other nations to defer
major commitments to early plutonium usage and to tighten
export controls along with the passage of the NNPA have been
cited by some foreign customers as factors influencing their
decisions to seek enrichment services elsewhere.

From a non-proliferation perspective, however, the
emergence of a multinational enrichment capacity in Europe
should not be viewed as completely undesirable. Although
the United States has less direct control, the opportunities
for diversification of supply offer far more assurance of
supply to customer countries than did the earlier U.S.
controlled market. Multinational enrichment facilities in
politically stable countries also offer advantages in
promoting interdependence among nations, in limiting the
number of sensitive nuclear facilities built, and at the
same time, in offering greater assurances that the facilities
will not be used for unauthorized purposes. Further, the
opportunities to diversify sources of supply make it harder
for countries to justify to the world community development
of indigenous enrichment capabilities.

Future U.S. non-proliferation policies should continue
to link the supply of enrichment services to the non-pro-
liferation behavior of the recipients, but also recognize
that the emergence of foreign uranium enrichment facili-
ties means that no individual nation, including the
United States, is in a position to use its uranium enrich-
ment capability to dictate the actions of others.
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CHAPTER 4

IS MORE U.S. ENRICHMENT CAPACITY

NEEDED TO MEET FOREIGN DEMAND?

Although the emergence of a foreign enrichment capability
should not be viewed as completely undesirable from a non-
proliferation perspective, the NNPA, as a matter of policy,
commits the United States to having available the enrichment
capacity necessary to meet foreign demand on a long-term
basis. In this connection, the NNPA states that:

--The United States shall ensure that it will have
available on a long-term basis the capacity to
enter into new fuel supply commitments consistent
with its non-proliferation policies and domestic
energy needs. (sec. 101)

--The Secretary of Energy is directed to initiate
construction planning and design, construction,
and operation activities for expansion of uranium
enrichment capacity, as elsewhere provided by law.
(sec. 102)

--The President shall promptly undertake a study to
determine the need for additional U.S. enrichment
capacity to meet domestic and foreign needs and to
promote U.S. non-proliferation objectives abroad.
(sec. 103)

To determine whether U.S. enrichment capacity is
adequate to meet foreign demand, we reviewed DOE's plans
for increasing U.S. enrichment capacity and operating its
enrichment complex in the 1980s, DOE's demand projections
for U.S. enrichment services, the development status of
advanced enrichment technologies, and the prospects of DOE
gaining new foreign enrichment customers in the 1980s. We
concluded that from the standpoint of ensuring the availa-
bility of U.S. enrichment services to meet foreign demand,
it is not apparent that construction of additional enrich-
ment capacity first authorized by the Congress in December
1975 (P. L. 94-187) is justified at this time. Whether the
plant's construction now is economically justified on the
basis of preserving the centrifuge option or allowing for
the phaseout of the less energy efficient gaseous diffusion
capacity are issues which deserve further intense scrutiny
by the Secretary of Energy and the Congress.

31



U.S. ENRICHMENT CAPACITY

DOE has major construction projects underway to increase
U.S. enrichment capacity by about 72 percent, or to a maximum
of 29.5 million SWU per year by 1989. It has the authority
to increase the capacity to 36.1 million SWU per year, but
has no construction projects yet underway for the last 6.6
million SWU per year capacity. The increase in capacity is
based on construction projects to expand DOE's three existing
gaseous diffusion plants and the construction of a fourth
plant using gas centrifuge technology.

Gaseous diffusion plants

The first U.S. enrichment plant began operating in
1945 at Oak Ridge, Tennessee, as part of the World War II
effort to develop and make nuclear weapons. The former
Atomic Energy Commission later built the Paducah, Tennessee,
and Portsmouth, Ohio, plants, which began full productlon in
1954 and 1956, respectively. The three plants now operate as
an integrated complex with the Paducah plant providing the
other two plants with slightly enriched uranium for further
enrichment to the level required for most power reactor
fuels.

A more than $1.5 billion program to expand the capacity
of the existing plants was initiated in 1971 and is now sched-
uled for completion in 1983. It consists of two subprograms:
the Cascade Improvement Program and the Cascade Uprating
Program.

The Cascade Improvement Program will increase the
eff1c1ency of plant operations by incorporating the latest
advances in gaseous diffusion technology. The Cascade Up-
rating Program will increase the plant's capacity by modi-
fying its equipment to allow more effective use of electric
power. Because of their magnitude, these programs are being
accomplished in phases.

By the end of fiscal year 1980, DOE expects to obtain
9.2 million additional SWU per year from completed phases
of these programs, giving the three diffusion plants a
capacity of about 26.4 million SWU per year. Upon the
completion of these programs, DOE expects the plants to
have a maximum capacity of 27.3 million SWU annually.

Actual capacity, however, could be less depending on
the cost and availability of electric power supplies. The
diffusion plants use tremendous amounts of electric power.
In the past, DOE has had difficulty obtaining enough
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electrical power to operate the plants at their maximum
capacity. Additionally, a decision has been made not to
purchase certain power considered to be uneconomical. In
anticipation of future difficulties, a Presidential report 1/
to the Congress states that the diffusion plants will only
produce 25.6 million SWU per year.

Centrifuge plant

In December 1975 the Congress authorized DOE to construct
a new enrichment plant at the Portsmouth complex to provide
an additional capacity of 8.8 million SWU per year. At
that time DOE planned to construct a plant that would use
the gaseous diffusion technology. 1In April 1977, however,
the President announced that the new plant would use the
gas centrifuge technology instead of gaseous diffusion.
DOE estimates that construction of the full authorized
capacity will cost $5.7 billion (fiscal year 1981 dollars).

The gas centrifuge process offers economic and flexi-
bility advantages over the diffusion process, in that it

--consumes about 5 percent of the amount of electric
power required by the diffusion process and

--can be built in modular units gquicker than the
construction of nuclear powerplants, thus allow-
ing capacity to be more closely matched with demand.

In May 1978 DOE rescheduled construction of the gas
centrifuge plant because of reduced demand for U.S. enrich-
ment services. Instead of completing the entire plant in
1988, DOE decided to defer construction of 75 percent of
the authorized capacity and construct only the first 2.2
million SWU increment. Because of budget cuts, the comple-
tion date for this first increment has slipped to 1989.

DOE plans call for additional 1.1 million SWU increments

to be added as demand materializes, and for long range plan-
ning purposes, completion of the entire 8.8 million SWU
plant in 1994.

1/"Need For Additional U.S. Uranium Enrichment Capacity and

" Desirability of and Options For Foreign Participation in
New U.S. Uranium Enrichment Facilities," a Report by the
President, October 1979.
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NEED FOR ADDITIONAL U.S.
ENRICHMENT CAPACITY

The NNPA required the President to study and report on
the need for  additional U.S. enrichment capacity. The
President reported in October 1979 1/ to the Congress that
additional capacity beyond the currently authorized 36.1
million SWU per year would not be needed until the mid-to-
late 1990s, and that additional centrifuge capacity can be
provided in about 6 years after the start of construction.
Based on this, construction of additional capacity would
not need to start until about 1988 at the earliest. Given
that centrifuge capacity can be added in less time than it
takes to build a light water reactor, the President's re-
port concluded that there is adequate time to monitor the
growth of nuclear power and still assure that additional U.S.
enrichment capacity is brought on-line in a manner consis-
tent with demand.

We concur with the report's conclusion that a decision
regarding construction of additional enrichment capacity
will not be needed until the 1990s at the earliest. More-
over, further declines in demand for U.S. enrichment ser-
vices, DOE's operating plans for reduced enrichment produc-
tion in the 1980s, and the prospects of more efficient
enrichment technologies becoming available in the early
1990s, raise questions over the need for and the economics
of the Portsmouth centrifuge plant's scheduled construction.
DOE believes the first centrifuge increment is needed when
scheduled to meet demand. Our basis for questioning this
is explained in the remainder of this chapter. Appendix III
details DOE's position and contains our further comments.

Declines in demand for
U.S. enrichment services

DOE demand projections for U.S. enrichment services
have decreased dramatically as the following table shows.

1/"Need For Additional U.S. Uranium Enrichment Capacity and
Desirability of and Options For Foreign Participation in
New U.S. Uranium Enrichment Facilities," a Report by the
President, October 1979.
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DOE Projections of Demand
For U.S. Enrichment Services (note a)

Projection when Projection in
Projection when decision made to effect during
Portsmouth add- defer 75 percent fiscal year

on plant of authorized 1981 authoriza- Most recent

Fiscal authorized capacity tion hearings projection

year (Dec. 1975) (April 1978) (March 1980) (June 1980)

-------------------- (in millions of SWUS)--——--=--—mmmem———— e
1980 26.0 18.3 11.2 11.2
1982 40.6 28.5 l6.8 16.6
1985 37.2 38.5 24.0 22.0
1988 35.1 38.8 27.2 23.6
19?0 unavailable 39.6 30.3 26.8
1995 unavailable unavailable 38.8 36.6

g/ﬂased on 0.20 percent operating tails assay.

Cumulatively, DOE's demand projections for the period
1980 through 1988 have declined by

--43.3 percent, or an average of 14.8 million SWU a
year since being forecasted in December 1975, when
Congress authorized the construction of the Portsmouth
add-on plant and

--41.3 percent, or an average of 13.7 million SWU
\ a year since being forecasted in 1978, when DOE
i decided to defer construction of 75 percent of
% the Portsmouth plant's authorized capacity and
1 construct only the first 2.2 million annual
| SWU increment.

Q@erating plans

1
i DOE plans on operating the three diffusion plants in

the 1980s in a manner that would produce much less enriched
uranium than they are capable of producing. For example:
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-=-In October 1978 DOE reduced the operating tails
assay 1/ of the enrichment plants from 0.25 to
0.20 percent U-235. 2/ This increases the
amount of capacity needed to produce a given
amount of enriched uranium by about 13 percent.
Stated another way, the number of nuclear re-
actors the plants could support is about 13 per-
cent lower. DOE expects to maintain the 0.20
percent tails assay until the early 1990s.

--In fiscal year 1981 DOE plans to operate the
enrichment plants at minimum production level
and use only 9.5 million SWU or 36 percent of
anticipated capacity. DOE faces $43 million
in penalty charges for electric power contracted
for but not taken as a result of this action.

--DOE has deferred the purchase of 320 megawatts
of electric power not yet under contract. This
means that instead of the diffusion plants hav-
ing a maximum capacity of 27.3 million SWUs per
year upon completion of the improvement and up-
rating programs in 1983, the maximum capacity
will be 26.3 million SWU per year; a loss of 1
million SWU per year.

--To meet projected demand in the 1980s, DOE plans
to gradually draw down its current stockpile of
low enriched uranium containing about 30 million
SWUs to an eventual 14 million SWUs, a level DOE
considers necessary to maintain a working inven-
tory and for possible U.S. participation in an
international fuel guarantee program under
consideration.

\ .
| 1/Tails assay is a term referring to the amount of U-235
! that remains in the uranium depleted (tails) by the

‘ enrichment process. The uranium fed into the plants

! contains about 0.71 percent U-235.

2/Reducing the tails assay also reduces the amount of
natural uranium required to produce a given amount of
enriched uranium. Therefore, it has been arqued that
a lower tails assay is beneficial from a non-prolifera-
tion standpoint because it stretches out uranium re-
serves and thus, from the U.S. perspective, delays the
need for commercial reprocessing and breeder reactors.
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DOE's operating plan for its enrichment plants is
based on acquiring the annual 2.2 million SWU capacity from
the new Portsmouth centrifuge plant in 1989. It should be
recognized, however, that this operating plant is quite
flexible, and changes in the plan could postpone the time
when a new plant would be needed. For example, an option
available to DOE would be to preproduce SWU during the
1980s when DOE forecasts indicate demand will be less than
capacity and then draw down the resulting stockpile to
meet demand in the 1990 to 1995 time frame. How much time
could be gained and the pros and cons of making such changes
are issues which involve complicated tradeoff analyses.

Advanced isotope separation
technologies

Decisions on the timing of construction of additional
U.S. enrichment capacity, including the Portsmouth centri-
fuge plant, take on increased significance when considering
DOE's objectives for the advanced isotope separation (AIS)
technologies under development and expected to become avail-
able in the 1990s. A major objective of the AIS program is to
reduce the cost of primary enrichment to less than one-half
of the current production process. 1/ 1In addition, the tech-
nologies are being developed to economically produce enriched
uranium for reactor fuel from the depleted uranium tails left
over from existing and planned enrichment plants.

According to DOE, through fiscal year 1980 it has
funded at a cost of about $240 million research on three
distinct advanced enrichment processes:

--Los Alamos Scientific Laboratory is researching a
process to enrich uranium by using lasers to separate
uranium isotopes from uranium hexafluoride.

--Lawrence Livermore Laboratory is also doing re-
search on a laser enrichment process; ‘however,
it uses uranium metal vapor as its process
material instead of uranium hexafluoride.

-~-TRW, Inc. is researching a non-laser enrichment
process based on the resonant addition of energy
to uranium plasma.

1/U0.S. Department of Energy, "Fission Energy Program of the U.S.
Department of Enerqgy," FY 1981, March 1980.
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Another laser enrichment process was being developed
privately by Exxon Nuclear Company, Inc. and AVCO Everett
Research Lab, Inc., through a jointly-owned subsidiary,
Jersey Nuclear-Avco Isotopes, Inc. In December 1979 it
submitted a proposal to DOE for Federal funding of a $165
million program, including $60 million for the construction
of a pilot plant to begin construction in early 1981, with
initial operation in 1983. A trade report states that the
firm has already spent about $65 million on the technology,
and if the proposal is not accepted soon, the firm will
withdraw it and abandon the project. At the time of our
review DOE had not announced what action it would take
on the proposal.

Although the commercial production potential of the
advanced technologies will not be confirmed until oper-
ating experience is gained, the three program managers of
the Government-funded technologies were confident that,
given the resources and commitment, a production plant could
be on line by 1990 using one of the technologies. 1/ DOE's
current plans call for a commercial demonstration plant to
begin operation at the end of fiscal year 1990 and the first
production plant to begin operation at the end of fiscal year
1993. 2/

From the standpoint of attracting new or maintaining
current foreign enrichment customers, the advanced enrich-
ment technologies offer the possible advantage of much
lower costs for enrichment services. DOE itself has set
an objective of having the technology capable of cutting
enrichment costs in half. 3/ 1If this objective is achieved,
the United States would have a tremendous cost advantage
over foreign competition in the 1990s.

1/In commenting on a draft of this report, ACDA noted "Any
consideration of proceeding with commercial application
of advanced isotopic separation technologies must also
take into account global non-proliferation considerations."
ACDA further noted that performance improvements in centri-
fuge technology are feasible.

2/U.s. Department of Energy, "Fission Energy Program of the U.S.
Department of Energy," FY 1981, March 1980.

3/1Ibid.
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ENSURING THE AVAILABILITY OF
U.S. ENRICHMENT CAPACITY TO
MEET FOREIGN DEMAND

As discussed in chapter 3, the United States in the

past took a number of actions which raised doubts over U.S.
reliability as a supplier of enrichment services. By com-
mitting the United States to a policy of having available
the enrichment capacity to meet foreign demand on a long-
term basis, the NNPA seeks to assure foreign customers that
the United States will not turn them away in the future, as
it did in 1974 when DOE suspended long-term contracting for
almost 4 years.

When the initial 8.8 million SWU per year Portsmouth
add-on plant was authorized in December 1975, U.S. enrichment
production capacity was fully contracted for, and the subse-
quent decision to use the less energy intensive centrifuge
technology seemed appropriate. 1In May 1978 DOE decided to
construct only the first 2.2 million SWU increment because
of reduced demand for U.S. enrichment services. Since then
there have been further. significant declines in demand; how-
ever, DOE justifies following through with construction of
the first increment on the basis that:

--The first increment is needed to meet even declining
demand.

--A delay or cancellation will further erode confi-
dence in the United States as a reliable supplier.

--Keeping the centrifuge program on schedule will
allow certain gaseous diffusion capacity to be
phased out after 1995, thus reducing power costs
and making available electric power for other
uses.

--The Government has been developing an industrial
infrastructure to support the gaseous centrifuge
program as evidenced by the selection of three
private companies to supply the machines. This
commercial structure, therefore, is critical to
the centrifuge, If DOE were to stop centrifuge
development now and, for example, wait until the
commercial potential of the advanced processes is
confirmed, this industrial base and the centrifuge
option may be lost,

Before a decision can be made to postpone or terminate
construction of the centrifuge plant, a thorough evaluation
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of DOE's justification is needed along with a thorough and
objective analysis of the costs and benefits of delaying
construction of the initial 2.2 million SWU increment until
more is known about the AIS enrichment technologies. DOE has
not conducted such an analysis because it believes its plans
to complete this initial increment are justified.

DOE's justification that cancellation would damage U.S.
credibility as a reliable supplier conflicts with informa-
tion foreign customers provided us indicating that the
adequacy of U.S. enrichment capacity was not a major concern.
Their concerns over U.S. reliability center around current
U.S. non-proliferation policies, and delays and uncertainties
in the U.S. nuclear export control system. In addition,
some believe the prospects of the United States gaining many
new foreign customers in the 1980s is generally bleak because
of the emergence of a foreign enrichment capacity and the
strong desire of many nations to diversify sources of supply
in order not to be too dependent on any one nation.

We reviewed the support for the enrichment demand pro-
jections DOE provided the Congress in its March 1980 author-
ization hearings. 1In a draft of this report provided to DOE
for comment, we questioned a number of the assumptions DOE
made when projecting future foreign demand for U.S. enrich-
ment services. In commenting on the draft report, DOE
officials characterized our information in this area as out-
dated. A review of DOE's current forecast, (prepared only 3
months after the now outdated forecast was presented to the
Congress), indicates that similar concerns still exist over
DOE's forecast assumptions and raises the additional question
of how much reliance should be placed on DOE demand forecasts
which apparently can become outdated so quickly.

Due to time limitations we did not perform a detailed
review of DOE's forecast methodology. However, DOE's demand
forecast presented to the Congress in March 1980 needs to be
tempered by the following considerations.

--Since DOE reopened its order book in 1978 and began
offering a more desirable contract, the only
foreign contracts it has obtained have been either
those transferred from one customer to another or
those replacing or adjusting contracts once held
by DOE customers. DOE has not independently ob-
tained any brand new foreign contracts during this
period.
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--Those countries currently obtaining enrichment
services solely from the United States may
decide it best not to put all of its eggs in one
basket, and therefore, take the opportunity to
diversify by contracting with one or more non-U.S.
enrichers.

Because of the high cost of constructing enrichment
plants, a balance must be struck between having available
too much enrichment capacity and not enough to satisfy
foreign demand. Determining the appropriate balance is
further complicated by the argument that a degree of over-
capacity may be a desirable means for the United States
to underscore its commitment to be a reliable supplier of
enrichment services and to discourage other nations from
building their own uranium enrichment capability.

In a November 1977 report to the Congress l/, we recom-
mended that, to facilitate planning for future enrichment
plants, DOE establish specific goals for the percentage of
the foreign market it expected to serve. 1In addition, we
stated that unless "reliable supplier" is better defined in
terms of the percentage of the foreign market the United
States may want or is able to obtain, it would be difficult to
determine whether U.S. non-proliferation objectives are being
met. At that time, DOE disagreed with our recommendation,
and accordingly, its only goal is to capture as much of the
market as possible. DOE still has not established specific
goals for the percentage of the foreign market to be served
by U.S. enrichment services.

From the standpoint of making sound financial decisions
and ensuring the availability of U.S. enrichment services to
satisfy demand as the NNPA mandates, we believe it more
important now that specific short-term and long-range goals
be established for the percentage of the foreign enrichment
market the United States may want or can realistically expect
to obtain. This is particularly important given the expected
increase in availability of enriched uranium from foreign
enrichers and surplus foreign stockpiles. Without setting
specific goals, it will be difficult, if not impossible, to
determine the proper balance between constructing too much
or too little enrichment capacity to satisfy foreign demand.

1/"Uranium Enrichment Policies and Operations: Status and
Future Needs," EMD-77-64, Nov. 18, 1977.
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CONCLUSIONS

It is not apparent that construction of the first
increment of the Portsmouth centrifuge plant (2.2 million SWU
per year) is needed at this time to meet future foreign de-
mand because:

--There has been a dramatic decrease in domestic and
foreign demand for U.S. enrichment services since
December 1975, when additional capacity was first
authorized for construction, leaving the United
States with excess capacity from its existing
facilities.

~--The Department of Energy plans on operating its
gaseous diffusion plants in the 1980s in a manner
that would produce much less enriched uranium than
they are capable of producing.

~--The prospects of the United States gaining many new
foreign enrichment customers in the 1980s is
generally bleak.

--Foreign concerns over contracting with the United
States for enrichment services center around
current U.S. non-proliferation policies and export
controls, and therefore will not be alleviated by
construction of the Portsmouth add-on plant.

--Advanced enrichment technologies under development
could make centrifuge technology obsolete in the
1990s.

DOE believes that completing construction of the first
2.2 million SWU increment of centrifuge capacity in 1989 is
justified to meet projected increases in demand and to achieve
cost savings by replacing certain existing high-cost, energy-
intensive gaseous diffusion capacity with centrifuge capacity.
We do not believe that DOE has fully and objectively consid-
ered available options that would both allow demand to be met
and the current construction program to be delayed until more
is known about the AIS technologies under development. DOE's
records show that a production plant using AIS technologies,
which offer the potential of even greater cost savings than
the centrifuge technology, could be in operation by the end
of fiscal year 1993. Thus, the AIS technologies appear to be
viable candidates for the next increment of enrichment capacity.
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/RECOMMENDATION TO THE

/ SECRETARY OF ENERGY

!

The Congress, &s part of its authorization and appropri-
ation process, should have access to up-to-date and accurate
information on the need for additional U.S. enrichment capa-
city. Therefore, we recommend that the Secretary of Energy
in future budget requests for construction of uncommitted
increments of enrichment capacity at Portsmouth or elsewhere
specifically demonstrate

--that the need for new capacity is based on
realistic demand forecasts that cannot be
met by the Department's recently upgraded
existing facilities, or

--that the new capacity will further U.S. non-
proliferation objectives by enhancing U.S.
reliability as a nuclear supplier and/or by
providing a disincentive for other nations to
acquire enrichment technologies, or

--that the new capacity is economically justified
and the economic justification fully and objec-
tively considers options involving the use of
AIS technologies for the new capacity.

MATTERS FOR CONSIDERATION
BY THE CONGRESS

In view of the changed circumstances since the Congress
initially authorized construction of additional enrichment
capacity and in view of the $5.7 billion estimated cost of
constructing the entire Portsmouth plant, we believe the
Congress should look very closely at DOE requests for con-
struction funding. 1In particular, we believe the Department
of Energy needs to develop and present sufficient documen-
tation demonstrating that the additional capacity is needed
to meet demand, to further U.S. non-proliferation objectives,
or is justified on an economic basis. If convincing documen-
tation is not presented, the Congress should consider not
appropriating additional funds for construction of uncom-
mitted increments of centrifuge capacity.
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AGENCY COMMENTS AND
OUR EVALUATION 1/

DOE believes that the first 2.2 million SWU centrifuge
facility should be constructed as planned because it is
needed to satisfy projected enrichment demand and because
it would result in a substantial cost savings over the
diffusion process. We disagree because we found that DOE's
projected demand has historically proven to be overstated,
and because DOE's cost savings analysis wrongly assumes
that all the increments of the centrifuge facility will
definitely be built rather than only those increments
needed to match demand. Because of these concerns, and
because DOE itself has indicated that advanced isotope separa-
tion technology could be available for production by the end
of fiscal year 1993, we believe DOE needs to fully and objec-
tively examine the benefits and costs of delaying construction
of the first increment of new centrifuge technology until the
AIS enrichment technologies are further developed. Our
review revealed that there is enough flexibility, and there-
fore options, in the way in which DOE can operate its exist-
ing enrichment facility to permit delaying the first centri-
fuge increment if a thorough examination by DOE and the
Congress shows this to be the most desirable course of action.

Also in support of centrifuge construction, DOE basically
stated that centrifuge construction will further U.S. non-
proliferation objectives by improving the U.S. image as a
reliable supplier and by enabling the United States to offer
enrichment services on the international market, thereby
providing a disincentive for other countries to acquire en-
richment technology. We note that foreign concerns over U.S.
reliability are generally produced by delays and uncertainties
in the export licensing and subsequent arrangement process,
and that this is a problem that will not be solved by building
additional capacity. Also, the current abundance of U.S.
enrichment capacity has apparently not been successful in
discouraging certain countries from developing indigenous
enrichment capabilities. While we recognize that a legitimate
argument could be made in favor of building additional capacity
or even an overcapacity to promote U.S. non-proliferation
policies, we do not believe DOE has done a convincing job of
developing and supporting this position.

1/DOE's detailed comments and our response are included as

—

appendix III.
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CHAPTER 5

HOW WELL ARE U.S. CONTROLS OVER EXPORTS OF

NUCLEAR MATERIAL AND EQUIPMENT WORKING

TO REMOVE DOUBTS ABOUT U.S. RELIABILITY?

Five executive branch agencies (the Departments of State,
Energy, Commerce, Defense, and the ACDA), plus the independent
NRC, review the proliferation risks of U.S. nuclear exports.
These reviews are conducted before the NRC grants export
licenses to private parties and before DOE enters into cer-
tain cooperative arrangements with any nation or private
party regarding the supply, use, or retransfer of the exports,
referred to in the NNPA as “subsequent arrangements." Appen-
dix II provides an overview of the agencies' roles and respon-
sibilities.

The NNPA as a matter of policy commits the United States
to being a reliable supplier of nuclear materials and equip-
ment to nations which adhere to effective non-proliferation
policies. To do this, the NNPA established statutory pro-
cedures and directed the executive branch and NRC to adopt
regulatory procedures to facilitate the timely processing
of requests for export licenses and subsequent arrangements.

The NNPA's enactment in March 1978 dramatically increased
foreign concern about the risks of U.S. Government interven-
tion in nuclear trade to further its non-proliferation objec-
tives. As Government administrators and our trading partners
have adjusted to the NNPA's specific provisions, numerous
initial implementation problems were overcome. However, sig-
nificant concerns over actual or perceived uncertainties and
inconsistencies in the way export licenses and subsequent
arrangements are administered remain. These need to be ad-
dressed by the Federal agencies responsible for implementing
the law if the United States is to remove doubts about its
predictability and reliability as a nuclear trading partner.
In particular, concerns remain about

--export license processing time,

--U.S. controls over foreign reprocessing and plutonium
use,

--U.S. controls over exports of highly enriched uranium,
and
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--U.S. controls over retransfers of previously exported
nuclear material and equipment.

EXPORT LICENSE PROCESSING TIME

A frequent complaint made by some of our nuclear trading
partners is the time it takes the Government to issue nuclear
export licenses. In examining this complaint, we focused on
four basic questions.

--How long does it take to issue export licenses?

--How effective have statutory time limits been in
shortening the openended licensing process?

--What are the reasons for statutory time limits not
being met?

--What is being done to expedite the licensing process?

How long does it take to
issue export licenses?

NRC cannot issue an export license until it determines
that all statutory requirements are met, and it receives a
favorable "executive branch judgment"” transmitted by the
State Department. NRC and the executive branch agencies
have agreed on simplified processing procedures for licens-
ing exports depending primarily on their proliferation
significance. These internal procedures in practice result
in final approval authority resting at three progressively
higher levels of Government, namely:

--NRC staff. Through a series of delegations of authority
the Director of NRC's Office of International Programs
has the authority to issue licenses for certain cate-
gories of nuclear materials and equipment including
routine exports of low-enriched nuclear fuel, without
referral to executive branch agencies or the NRC
Commissioners.

--NRC staff after executive branch approval. Certain
additional categories of nuclear materials and equip-
ment may be licensed by the NRC staff without referral
to the NRC Commissioners, but only after executive
branch approval (usually at the staff level).

--NRC Commissioners. Normally, the Commissioners per-
sonally review and approve licenses for exports of
nuclear reactors, plutonium, highly enriched uranium,
certain initial exports to countries under the NNPA,
and any export raising major policy or legal issues.
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Those cases handled by the NRC staff have generally been
completed in a timely manner. Those requiring the executive
branch and/or the NRC Commissioners review have not.

We analyzed the processing time of all issued export
licenses considered by NRC as major cases 1/ during the
Government's first and second years under the NNPA. During
the first year (Mar. 10, 1978 to Mar. 9, 1979), NRC issued
or amended 512 licenses. Of these, 88 exports were con-
sidered major cases and were issued in the following time
frames (NRC and executive branch review times combined).

Final approval authority
NRC staff after Total

‘ NRC executive branch 1licenses
Time frames Commissioners approval issued
jLess than 120 days 1 2 3
120 to 240 days 11 28 39
240 to 365 days 24 4 28

jl to 2 years 13 1 14
Over 2 years 4 = _4

% Totals 53 35 88

During a period corresponding to the second year (March
10, 1979 to February 29, 1980), NRC issued or amended 698
licenses. Of these 86 exports were considered major cases
and were issued in the following time frames (NRC and execu-
‘tive branch review times combined).

|
|
|

'1/NRC defines major cases as (1) all nuclear reactor exports,
(2) one effective kilogram or more of special nuclear materi-
al, (3) 10,000 kilograms or more of source material, (4)

1,000 kilograms or more of heavy water or nuclear grade
graphite, and (5) any other export determined by NRC to war-
rant special consideration or the review of NRC Commissioners.
The processing time of the major cases we analyzed included
all proposed exports requiring the approval of the NRC Com-
missioners, but none requiring the approval of just the NRC
staff.
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Final approval authority
NRC staff after Total

NRC executive branch 1licenses

Time frames Commissioners approval issued
Less than 120 days 7 21 28
120 to 240 days 18 13 - 31
240 to 365 days 8 3 11
l to 2 years 14 - 14
Over 2 years _2 _- _2

Totals 49 3 6

— ———

In addition, our analysis disclosed the following time
frames for 194 export license applications pending Government
approval as of February 29, 1980, close to the end of the
NNPA's second year.

Under executive
branch review or Under NRC review
in the process of or in the process Total

being forwarded of being issued licenses

Time frames to NRC (note a) pending
Less than 120 days 51 7 58
120 to 240 days 47 5 52
240 to 366 days 16 5 21
l to 2 years 25 8 33
Over 2 years _25 _5 _30
Totals 164 0 194

a/This column also accounts for executive branch review time;
thus, it should not be interpreted to mean that NRC alone
has had these license applications under review for the
noted time frames.
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A comparison of the first and second year data reveals
a general reduction in the time it takes the Government to
issue export licenses. For example, during the first year
only 3 or 3.4 percent of the major exports licensed were
approved in less than 120 days, but during the second year
the corresponding statistic was 28 or 32.5 percent.

Nevertheless, as the data for export license applica-
tions pending Government approval show, many exports
have been under review for a long time. For example, as
of February 29, 1980, 63, or 32 percent, of the export
license applications pending Government approval were under
review for a year or more.

How effective have statutory time
limits been in shortening the open-
endness of the licensing process?

To enhance U.S. reliability and predictability as a
nuclear supplier, the NNPA establishes specific time limits
for Government reviews of license applications. The clear
- aim was to place some reasonable pressure on the agencies
to complete their reviews in a timely manner in order to min-
- imize adverse impacts of licensing delays and uncertainties.

We found, however, that agency implementation of the time
limits and the procedures to be followed when the time limits
are exceeded have done little to shorten the openendness of
the licensing process.

The NNPA seeks to further U.S. non-proliferation objec-
tives by denying nuclear exports to nations not adhering to
U.S. controls and by seeking to assure such exports to na-
tions that do. Although the NNPA time limits do not force
the agencies to deny or approve an export within a certain
time period, except for rare circumstances, the Congress
expected that the agencies would make a decision within 120
days, as follows.

~-The State Department would provide NRC an executive
branch decision within 60 days. If this time limit
is not met, the State Department is authorized to
take additional time, upon finding that it would be
in the "national interest" to do so. However, when
such authorizations are granted, two congressional
committees must be notified.

-~The NRC would then decide whether to issue an export

license within 60 days (120 days total for Government
review). If this time limit is not met, NRC must

49



"inform the applicant in writing of the reason for
delay and provide follow-up reports as appropriate.”

The NNPA also gives the President discretion to super-
sede NRC. If the NRC has not decided on a pending application
within 120 days from receipt of executive branch approval,
the President may withdraw the application from NRC and
authorize the export by executive order. In such a situa-
tion, the President is not required to authorize the export,
but may do so upon a finding that "further delay would be
excessive." There are several constraints to Presidential
ugse of this discretionary authority, however. If NRC begins
procedures for public participation or has outstanding re-
quests for additional information from the executive branch,
the President cannot supersede NRC for at least 60 days after
completion of public proceedings or until the executive
branch has responded fully to NRC. Further, a Presidential
authorization is subject to congressional review and possible
disapproval. 1/

As previously noted, the vast majority of major nuclear
exports are not decided within the NNPA 120-day limit,
although the Government's second year under the NNPA pro-
duced a significant improvement over the first. The improve-
ment can be attributed largely to the agencies overcoming
initial implementation problems, and greater experience work-
ing with the law and implementing regulations as time passes.
In addition, many exports have long been under review, particu-
larly in the executive branch. According to State Department
officials, the executive branch prefers to let export

1/The President may also override a negative NRC decision.
The NRC may find that the proposed export fails to meet
statutory licensing conditions. In this situation, NRC
is required to refer the license application to the
President. In April 1978, the President authorized a
nuclear fuel export to India after referral by NRC
because it reached an impasse on the license. At that
time the Commission had four members and only two
voted in favor of the export. In May 1980 NRC referred
to the President seven export applications. They involved
sending nuclear fuel and reactor replacement parts to
India, and the Commission found that the proposed exports
failed to meet statutory licensing conditions. The Presi-
dent authorized these exports by executive order on
June 19, 1980.
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applications "sit" until it can approve the application or
until the applicant withdraws the application rather than
having it formally denied or returning it without action.
While the Government has only formally denied one nuclear
export license application, for 26.2 kilograms of highly
enriched uranium to Iran, 23 were withdrawn during the
NNPA's first year--some because it became clear that the
Government would not act in time to meet the applicant's
needs. Further, NRC has only twice referred proposed
exports to the President for decision, and the President
has never used his discretionary authority to withdraw

an export application from NRC.

What are the reasons for statutory

time limits not being met?

Most of the reasons that the statutory time limits are
not being met relate to the failure to comply with U.S.
export conditions. Many of these conditions were in effect
prior to the NNPA. Since NNPA passage, the most frequent
delays have occurred for the following reasons.

--Lack of appropriate nuclear cooperation agreements.
This accounts for executive branch delays in cases
where no bilateral agreement for cooperation between
the United States and the recipient government was
in force, or in cases where the applicable agreement
for cooperation needed to be supplemented with addi-
tional understandings. These governmental nuclear
cooperation agreements are a statutory condition
for exports of nuclear reactors and special nuclear
material.

--Lack of recipient government assurances. This
accounts for delays in cases where the executive
branch was waiting for a letter from the recipient
government stating that the proposed export will
be subject to the terms and conditions of the
agreement for cooperation with the United States
and that the proposed recipient is authorized to
receive the proposed export. This "authorized per-
sons letter" is a longstanding U.S. export require-
ment.

--Difficulties in implementing administration policy
for U.S. supply of highly enriched uranium. 1In
April 1977 the President established more restric-
tive conditions for U.S. exports of highly enriched
uranium. Executive branch difficulties in implementing
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these policy conditions account for most of these
licensing delays. This issue is discussed further
in a following section.

--Need for additional information. This accounts for
delays in cases where an executive agency or NRC
had questions about (1) the stated end use of the
proposed export, (2) the terms and conditions of its
supply, (3) the non-proliferation intentions of cer-
tain countries, and (4) whether statutory or adminis-
tration export conditions were met.

Further delays in many exports have also resulted from
"unique" situations caused by NNPA implementation or other
events.

--Exports to the nine-member countries of the European
Atomic Energy Community (EURATOM) 1/ were prohibited
between April 9, 1978 and July 20, 1978. This tem-
porary embargo resulted because EURATOM did not agree
to renegotiate the provisions of its agreement for
| cooperation with the United States within the time
| limit set by the NNPA--April 10, 1978. Subsequently,
| EURATOM agreed to "discussions" on the issue and the
‘ export ban was lifted on July 20, 1978. This situa-
tion is discussed further in a following section.

--Exports to several countries were delayed pending
receipt of written assurances from recipient govern-
ments that, in accordance with the NNPA, (1) adequate
physical security would be provided and (2) nuclear
reactor components and special reactor materials would
not be retransferred to another nation without U.S.
approval.

--Exports to Pakistan, Iran, and South Africa were de-
layed because the executive branch had decided to
defer continuing any form of nuclear cooperation with
them in light of recent events in those countries.

--Exports to Taiwan were delayed pending legislation
defining a new U.S. relationship with the country
and resolution of questions regarding arrangements
related to the U.S./Taiwan Agreement for Cooperation.

1/Belgium, Denmark, France, Ireland, Italy, Luxembourg, the
Netherlands, the United Kingdom, and West Germany.

52



--Exports to the Philippines were delayed because of
environmental, health, and safety concerns; and how
the President's recent executive order on foreign
environmental impacts of U.S. exports would be
implemented.

--Exports of enriched uranium fuel to Spain have been
delayed pending conclusion of an agreement between
Spain and the IAEA to bring all Spanish nuclear
facilities under safeguards.

--Exports to Argentina and Brazil have been delayed
as the countries move toward, according to ACDA,
compliance with the full-scope safeguards condition
in the NNPA.

--Exports to India have been delayed because of ques-
tions about the applicability of the full-scope safe-
guards condition in the NNPA, the Indian Government's
attitude toward non-proliferation issues, and more
recently, the refusal of India to accept the condition.

what is being done to
expedite the licensing process?

NRC and the executive branch agencies have adopted stream-

lined review and approval procedures to expedite the licensing
. process. Initial NNPA implementation problems hampered the
agencies in adopting streamlined procedures. Because many of
" the problems have now been overcome (e.g., the EURATOM embargo,
' obtaining agreement by recipient countries for certain NNPA
export conditions), greater use of streamlined procedures is
now being made.

Significant actions taken by the agencies to expedite
the export licensing process since NNPA passage have been:

--Granting the NRC staff generic authority to license
certain exports without commissioner review or refer-
ral to the executive branch agencies. Initially, this
generic authority applied to exports of only small quan-
tities of nuclear material, and equipment to certain des-
tinations, but it now includes exports of single reloads
of nuclear fuel for power reactors in countries considered
to have good non-proliferation credentials.

--Using more precedents. Instead of preparing detailed

analyses of how proposed exports meet statutory condi-
tions, both NRC and the executive branch agencies are
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now approving, in accordance with the NNPA, most
routine exports upon a finding of "no material
change in circumstances" from previously approved
exports to the same country, thus, eliminating
preparation and review of time-consuming repetitive
analyses.

~--Increasing and expanding general license authority.
Exports under a general license may be carried out
without any Government case-by-case review or
approval. NRC's general licensing provisions have
recently been expanded and now include small guanti-
ties of special nuclear material. NRC also has
under consideration a proposal approved by the
executive branch in March 1980 to export nuclear
reactor components to designated nuclear facilities
in certain countries. 1In addition, several other
proposals to further increase or expand existing
general licenses and establish new general licenses
are under review,

--Allowing licensing of multiple nuclear fuel reloads
for power reactors to countries with good non-prolif-
eration credentials. The executive branch established
a policy whereby countries considered to have "good
non-proliferation credentials" may be granted nuclear
fuel export licenses for the initial reactor core plus
three reloads or five reloads. According to DOE, this
policy effectively results in a guaranteed fuel supply
for five years after export license issuance. Pre-
sently, Japan, South Korea, Switzerland, Mexico, Sweden,
Yugoslavia, and the nine-member nations of EURATOM
qualify for this multi-year license approval. 1/

U.S. CONTROLS OVER FOREIGN
REPROCESSING AND PLUTONIUM USE

Most major U.S. nuclear trading partners view reprocessing
as the best or only option available to manage or use spent
nuclear fuel. Several have contractual commitments with the
only two countries offering reprocessing services for the
international market--the United Kingdom and France. As a
result there is substantial opposition to (1) the requirements

l/Commenting on our report, ACDA noted that since EURATOM
does not at present meet all NNPA licensing criteria, its
multiple reload licenses are conditioned on either future
compliance or a continuation of a Presidential waiver.
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of the NNPA which would extend U.S. rights to approve foreign
reprocessing of nuclear fuel and (2) how the United States
exercises its reprocessing approval rights.

Extension of U.S. approval
rights over forelgn reprocessing

Except for EURATOM, IAEA, and Canada, the United States
has historically had approval rights over the foreign reproc-
essing of U.S.-supplied nuclear fuel in its agreements for
cooperation. Today, the exercise of these rights continues
to stem primarily from these older agreements. The NNPA
attempts to extend U.S.-approval rights by (1) conditioning
the licensing of nuclear fuel exports on a U.S.-approval
right over the reprocessing of such exports or material pro-
duced through its use and (2) requiring that in new agree-
ments for cooperation the United States obtain approval rights
over the reprocessing of non-U.S.-supplied fuel used in U.S.-
supplied reactors.

: Exports to the nine-member countries of EURATOM were
disrupted shortly after enactment of the NNPA. The NNPA
exempted EURATOM and the IAEA (i.e., groups of nations) from
U.S. reprocessing approval requirements for a period of two
years and gave the President discretionary authority to grant
‘further yearly exemptions provided they agree to renegotiate
their agreements within 30 days of NNPA enactment. 1/ Several
member countries viewed the renegotiation requirement as a
unilateral attempt by the United States to amend a valid
international agreement. EURATOM did not agree to renegoti-
ate within the 30-day grace period provided in the law, and
on April 9, 1978, NRC ceased issuing export licenses to all
'EURATOM countries. In a subsequent compromise, EURATOM
notified the Department of State of its readiness to enter
‘"discussions" on their agreements, and the export licensing
ban was lifted on July 20, 1978. Based on DOE data, 19
EURATOM utilities planned to reprocess a total of 2,716
metric tons of spent fuel in either the United Klngdom or
iFrance as of November 1978.

The licensing ban involved shipment of 23 exports des-
‘tlned for the routine operation of 19 reactors in EURATOM
countries. The ban did not result in the shut-down or slow-
}down of these reactors. However, according to many European

1/The United States has two agreements for cooperation with
EURATOM; one is scheduled to expire on Decmeber 31, 1985,
the other on December 31, 1995.
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nuclear fuel supply managers, it further eroded their confi-
dence in the United States as a reliable supplier and has
intensified their efforts to diversify sources of supply in
order not to be "hostage" to any future U.S. Government
intervention. Particularly irksome was the fact that EURATOM
was contractually obligated to DOE during this time to meet
commitments arising from their enrichment contracts (e.g.,
delivery of feed material, payment for services rendered),
and in some cases were prohibited by DOE contracts from

using substitute material from other sources.

Traditionally, DOE's enrichment contracts have not
included any provisions relieving the customer of its con-
tract obligations when the Government was unable to issue
an export license or delayed its issuance beyond scheduled
delivery dates. In essence, DOE maintained that because
its contracts provided for enriching services only, its
obligations were fulfilled when the enriched product was
ready for shipment from its facilities. Issuance of the
export license was viewed as a separate Governmental matter.

Because of the EURATOM experience, DOE has agreed to
give all customers in new contracts the right to terminate
the contract at their option and with no penalty if the United
States adds new statutory export conditions. 1/ Although this
reduces some foreign concerns, it does not relieve the cus-
tomer from its contract obligations when the Government is
unable to issue an export license because present statutory
conditions are not met, or the export license is delayed
beyond scheduled delivery dates. Thus, for example, if the
President decides not to grant any further l-year waivers
to EURATOM because it had not agreed to the U.S. reprocessing
licensing condition, the new contract termination clause
would not apply.

In addition to the possibilities of another licensing
ban, g/ concerns have emerged about when the United
States will claim reprocessing approval rights. First, to

1/Commenting on our report, ACDA noted that while customers
would not be subject to penalty payments, they would lose
any prepayments upon termination.

2/1f EURATOM does not agree to accept the U.S. reprocessing

" approval licensing condition by March 10, 1981, and the
President does not grant another extension, the NNPA would
require that NRC once again cease issuing export licenses
to all EURATOM countries.
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what extent will the Government claim approval rights when

a U.S. export is "co-mingled" with the exports of another
nation? This can occur, for example, when a foreign reactor
is fueled by U.S. and non-U.S. supplies. Does the U.S.
approval right apply solely to the U.S. fuel or all the fuel
contained in the reactor?

Second, what happens when more than one nation claims
approval rights on the same commodity as it moves through
the fuel cycle? This "double-labeling" can occur, for
example, when Canadian uranium is enriched in the United
States and exported to a third country. 1Is the third
country required to obtain approval for reprocessing from
the United States, Canada, or both?

Third, what conditions will be required to obtain U.S.
approval to retransfer reactor component exports? The NNPA
requires that retransfers of component exports be subject
to prior approval by the United States, but was silent on
the conditions required to obtain U.S. approval. 1In at
least one case, the agencies attempted to attach a "second
order"” approval right on a component export. They sought

- an effective right to approve reprocessing of fuel in the

facility containing the retransferred component. The

countries involved strongly resisted the attempt, and the

agencies ultimately dropped this "second-order" approval
condition. Will the United States again attempt to con-
dition component exports on reprocessing approval rights?

The agencies have not publicly clarified the U.S.
position on these concerns and questions. The resulting
uncertainty has been cited as a factor impeding EURATOM
acceptance of U.S. reprocessing approval rights and as a
factor influencing several foreign decisions not to purchase

. U.S. supplies or services.

Exercising U.S. approval rights

How the United States will exercise its reprocessing
and plutonium use approval rights in the future is very

- important to many of our nuclear trading partners. In some
- countries the continued use of nuclear power now depends,

legislatively or from a public opinion standpoint, on spent
fuel management arrangements that involve reprccessing. 1In

- the longer term, development of plutonium breeder reactors

and plutonium recycling in light water reactors is dependent
on reprocessing. In addition, reprocessing is a multi-mil-
lion-dollar-a-year business for two of our major allies--
France and Great Britain. One estimate places the value
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of the European reprocessing contracts over the next decade,
including transport charges, at almost $3 billion.

On the other hand, the proliferation implications of
widespread reprocessing capabilities and plutonium use are
very important concerns of the United States. 1In consider-
ing how the United States exercises its reprocessing and
plutonium approval rights, it is necessary to distinguish
between the statutory and policy conditions which must be
met before DOE grants such approvals. As discussed in
appendix II, the NNPA requires that foreign requests be
processed as subsequent arrangements. Although the NNPA
distinguishes between facilities which have and have not
reprocessed power reactor fuel before its enactment on
March 10, 1978, common standards clearly apply to both
circumstances. Namely, the reprocessing and the use of
the derived plutonium must not result in a "significant
increase in the risk of proliferation." In addition, the
reprocessing and plutonium use must take place under con-
ditions that will ensure "timely warning" to the United
States of any plutonium diversion by a non-nuclear-weapons
state to nuclear explosive purposes.

On top of these statutory standards, the executive
branch as a matter of policy has adopted additional con-
ditions to govern approval until formulation of a new
post-INFCE policy.

--Requests involving a clear showing of physical
need (i.e., spent fuel congestion) will continue
to be approved on a case-by-case basis if the
requesting country has made approprlate efforts
to expand its spent fuel storage capacity.

--Requests not meeting the physical need condition
but involving reprocessing contracts predating
the President's call for deferral of commercial
reprocessing in April 1977 will be considered
for approval on a case-by-case basis if the ap-
proval will directly further major non-prolifer-
ation objectives.

--Prior approval by the United States will continue
to be required for the subsequent transfer, in-
cluding return to the country which has title to
the material, of any plutonium resulting from the
reprocessing.
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A State Department spokesman in an October 1978 con-
gressional testimony characterized the executive branch's
policy for granting reprocessing approvals as a "last
resort." Storage of spent fuel, whether in the requesting
country, in the United States, or in an international re-
pository, comes first. However, the United States has not
finalized arrangements for accepting foreign spent fuel for
storage and there is no international repository. Conse-
quently, foreign requests have evoked "last resort" approval
many times. As of May 16, 1979, the executive branch had
approved, according to DOE, a total of 15 requests from Japan,
Spain, Sweden, and Switzerland to retransfer spent fuel to
British and French facilities for reprocessing since it
began approving such requests on the basis of physical need
in late 1976. The spent fuel involved contained approxi-
mately 2,353 kilograms of plutonium and 234,018 kilograms
of uranium according to DOE.

In these cases, U.S. approval was just for the retrans-
fer of the spent fuel to Great Britain and France (weapons
states) and for the reprocessing itself. Subsequent trans-
fer of the separated plutonium to other countries including
its return to Japan, Spain, Sweden, or Switzerland (non-
weapons states) will require another U.S. approval. By con-
ditioning any subsequent transfer of the separated plutonium
on another U.S. approval, the executive branch effectively
deferred addressing whether the statutory standard would be
met for non-weapons states, and what, if any, policy conditions
should be attached to plutonium use.

The policy conditions, if any, that would be attached to
U.S. approval of reprocessing in national facilities are
also of foreign concern, particularly in Japan. Unlike
EURATOM countries, which can now reprocess U.S.-origin spent
fuel within the European community without U.S. approval,
Japanese reprocessing in a national facility is subject to
U.S. approval. 1In September 1977, before NNPA passage, the
United States approved the reprocessing of 99 tons of spent
fuel over a two-year period in the Japanese prototype reproc-
essing facility at Tokai Mura. Subject to certain restric-
tions and understandings, the approval was extended in
September 1979 for 6 months and for another year in July
1980.

The future course of U.S. nuclear cooperation with other
nations, particularly in Europe and Japan, depends fundamen-
tally on reaching a consensus on the terms and conditions
under which commercial reprocessing and plutonium use can
proceed. Agreement on answers to questions such as these
still need to be reached:
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--What should be the purpose of reprocessing?
--Who may reprocess and where?

--What processes should be used for reprocessing
spent fuel?

--What international controls are to be applied
to reprocessing and the derived plutonium?

--What should be the rules for plutonium use,
particularly in non-weapons nations?

Now that the INFCE studies have been completed, the
United States can no longer afford to avoid clarifying the
terms and conditions under which it will grant approval
pending development of an international consensus on the
reprocessing issue. The United States should act soon as
evidenced by the following INFCE finding.

“The right of prior consent, which certain
supplier countries wish to retain in respect of
the retransfer to third countries and/or repro-
cessing of fuel supplied by them to consumer
countries, may, if exercised arbitrarily, have
a negative impact upon their assurance of fuel
supply and a consequent adverse effect upon
their nuclear programmes. Where the right of
prior consent exists, the criteria for the ex-
ercise of such rights should be established, to
the extent possible, before long-term contracts
for fuel supply are concluded or, for short-term
contracts, before fuel is committed to nuclear
reactors. Also, such consent should, whenever
possible, be given prior to the conclusion of
commercial arrangements and not be exercised on
a case-by-case basis but in a more general
manner. It is generally agreed that pending
development of common approaches to the exercise
of the right of prior consent and as a first
step towards broader international consensus,
supplier countries should exercise that right in
a manner that takes account of the national pol-
icies and particular circumstances of consumer
countries, with the objective of avoiding, wher-
ever possible, problems in the planning of their
nuclear power programmes. Subject to relevant
circumstances not having changed, the right
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of prior consent should be exercised in a manner
that is predictable and that conforms to under-

standings that may have been reached between

the parties when the right of prior consent was

established."

For the United States the underlying message of this
INFCE finding is a request to tell its trading partners what
use they can make of U.S. nuclear fuel and equipment before
they buy it. To fully adopt this INFCE approach in exercis-
ing its reprocessing and plutonium use approval rights would
be a major departure from existing U.S. practices, particularly
the executive branch policy of considering some foreign reproc-
essing requests only as a "last resort" for the disposition
of spent fuel.

This "last resort" policy is widely regarded in
Europe as a way in which the executive branch is attempting
to impose its reprocessing views on other nations. This is
contrary to statements made by the President and the Con-
gress regarding U.S. intentions. For example, in April
1977, when the President called for the indefinite deferral
of commercial reprocessing and plutonium recycling in the
United States he said,

"We are not trying to impose our will on those
nations like Japan and France and Britain and
Germany which already have reprocessing plants
in operation. * * * But I hope that by this uni-
lateral action we can set a standard and that
those countries that don't now have reprocessing
capability will not acquire that capability in
the future."

In addition, in the section establishing standards for
approving foreign reprocessing requests, the NNPA provides
that:

"Nothing in this section is intended to prohibit,
permanently or unconditionally, the reprocessing

of spent fuel owned by a foreign nation which fuel

has been supplied by the United States..." (sec. 303(a))

Because of the lack of an international consensus on how
commercial reprocessing and plutonium use should proceed
worldwide, we believe the United States should continue its
case-by-case review of subsequent arrangements involving
reprocessing and plutonium use and maintain the NNPA's strict
standards governing U.S. approvals. However, we believe the
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executive branch could remove much of the uncertainty asso-
ciated with how U.S. reprocessing approval rights are exer-
cised by considering and acting on foreign requests without
our trading partners having to demonstrate an imminent
physical need (i.e., spent fuel congestion). Although this
would be a major departure from present executive branch
policy, it would be more consistent with the NNPA provisions
requiring the "timely consideration” of such requests. 1/
Further, because this change would allow our trading partners
to request U.S. approvals before they enter into fuel supply
contracts, it would allow them to more predictably plan
their nuclear power programs. On the other hand, it raises
the possibilities of the executive branch having to deny
such requests because more requests would likely be sub-
mitted and the NNPA standards have only been tested in a

few cases,

U.S. CONTROLS OVER EXPORTS OF
HIGHLY ENRICHED URANIUM

Since 1955 the United States has been the principal
supplier of highly enriched uranium for civil uses. Such
material also can be used for nuclear weapons. Over 100
research reactors located in 31 foreign countries have used
U.S.-supplied highly enriched uranium. As of May 1978,
the United States had transferred to foreign countries about
11,600 kilograms of U-235 in this uranium. Most of this
material went to European allies and Japan according to
ACDA. However, other supplier countries can produce highly
enriched uranium and, in the past, have provided at least
limited guantities.

1l/Section 303(a) of the NNPA provides in pértinent part that:

"The United States will give timely considera-
tion 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 con-
taining such material..." (Underscoring supplied)
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Since its involvement in peaceful nuclear energy coop-
eration with other nations, the United States has recognized
the special sensitivity of highly enriched uranium. However,
in the mid-1970s divergent views developed within the execu-
tive branch as to what extent this material should be ex-
ported and under what circumstances. Historically, foreign
supply requests generally were treated no differently than
those applied to nuclear exports of a less sensitive nature,
such as low-enriched uranium to fuel power reactors.

The NNPA does not subject highly enriched uranium
exports to more stringent export conditions than those re-
guired for low-enriched uranium exports. The executive
branch now does, however, as a matter of administration
policy. In April 1977 the President strengthened controls
over highly enriched uranium exports by directing executive
branch agencies to:

--Avoid new commitments to export significant quanti-
ties except when the project is of exceptional merit
and the use of low-enriched fuel or some other less
than weapons-usable material is clearly shown to be
technically infeasible.

~--Require direct Presidential approval for any supply
greater than 15 kilograms (the approximate amount
needed for a bomb). 1/

--Identify projects and facilities which might be
converted to low-enriched uranium.

--Minimize inventories of highly enriched uranium
abroad.

The heart of the administration policy is the conver-
sion of research and test reactors to fuels substantially
less than 93 percent enrichment, which the United States
has traditionally supplied. The ultimate objective is to
convert most reactors to less than 20 percent enriched fuel.

Research on lower enriched fuel substitutes is now under-
way in the United States and abroad. For fiscal years 1980

1/The current practice, according to the Department of State,
is to seek Presidential approval for 15 "effective" kilo-
grams or greater of highly enriched uranium.
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and 1981, the DOE's budget requests totaled $10 million for
a program to develop and demonstrate technology for reducing
the enrichment levels of research and test reactor fuels. l/
Similar research and development programs are underway in
Japan, France, and Germany.

Despite such efforts, it may be some time before lower
enriched fuels will be commercially available and usable on
a wide-scale basis. In addition to the time needed to devel-
op and test the fuels, other problems need to be resolved,
such as foreign regulatory agencies' acceptance of the new
fuel and willingness to authorize its use. According to
the January 1980 findings of an INFCE study, in some countries
it may take 5 years or more after the decision to convert
the reactor before it is operating with lower enriched fuels.

In the meantime, the Government is faced with numerous
export requests for highly enriched uranium. Since NNPA
passage, the Government either had licensed or had under re-
view as of September 30. 1979, 64 exports totaling almost
3,000 kilograms of highly enriched uranium. These exports are
mostly for 93 percent enriched uranium for ultimate use in
research reactors in at least 18 countries, as shown on the
following page.

Under current administration policy, the President must
personally approve highly enriched uranium exports of over
15 effective kilograms. As of September 30, 1979, 9 months
had elapsed since the State Department had submitted such ex-
port requests to the President for approval. At this time
25 export licenses requiring Presidential approval were under
review by executive branch agencies. According to a State
Department official, the Department, for administrative
reasons, preferred to send export requests to the President
in batches, rather than individually as they occur. 2/

European and Japanese recipients we met were concerned
about the potential impact on their nuclear research programs
arising from persistent delays in receiving highly enriched

1l/Commenting on our report, the Department of State noted
that the administration's request for this program was
$2 million less than that we note. According to State the
program will consequently be slowed down.

2/Commenting on our report, the Department of State indicated
that in the future such requests will be forwarded to the
President individually as they occur.
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U.S. EXPORTS OF HIGHLY ENRICHED URANIUM (note a)

(March 10, 1978 through September 30, 1979)

License
issued
Euratom (Belgium, Denmark,

France, Netherlands,

West Germany) 666
Canada 207
Romania 83
Sweden 60
Japan 40
South Korea 19
Greece 7
Austria 4
South Africa -
Iran (note b) -
Argentina -
Various countries (note c¢) -

Totals 1,086

! E/Uranium enriched 20 percent or more.

Under
Government
review

(in kilograms)

1, 481

101

35

140

26

26

an export license for this proposed export.

2, 147
308
83
95
180

19

26
26
12

45

| E/On May 30, 1980, the Government formally denied issuance of

c/The purpose of this export is to test experimental 20 and
45 percent enriched uranium in research reactors located in
Austria, Brazil, Denmark, the Netherlands, Sweden,

land, Venezuela, and West Germany.
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uranium export licenses. The delays have, indeed, been
long and persistent. For example, between March 10, 1978,
and September 30, 1979, the Government took an average of
over 15 months to review 26 highly enriched uranium li-
censes for European and Japanese recipients. The review
time ranged from a high of 33 months to a low of 7 months.
In addition, 28 highly enriched uranium exports destined
for Europe and Japan were under Government review as of
September 30, 1979, for an average of almost 10 months.

In our discussions, European and Japanese recipients
stressed their support of the administration policy to re-
duce enrichment levels. Some noted their own research
efforts. They also pointed out their need for highly
enriched uranium to continue existing research programs
pending development and testing of new fuels and their
uncertainty about whether the United States will continue
supplies during the interim period. In addition, they
noted that it was technically or economically infeasible
to convert some existing research reactors to lower enrich-
ment levels.

The foreign recipients also stressed the need for a
constant flow of material to avoid disruption of fuel-cycle
services. Most highly enriched uranium exports are in the
form of a gas--uranium hexafluoride. It must first be con-
verted into oxide or metal and then fabricated into fuel
assemblies before it can be used in a reactor. It was noted
that it is very difficult to maintain a constant flow of
material throughout the fuel cycle when the State Department
batches requests for Presidential review, and that delays in
receiving export licenses caused additional fuel-cycle costs
due to disruption of processing schedules.

In a draft of this report, we characterized the reason
for delays in issuing highly enriched uranium export licenses
to Europe and Japan as being due to Government indecision on
which foreign research reactors merit continued supplies
under administration policies. The Department of State and
ACDA, when commenting on our report, objected to this
characterization and provided the following rationale for
the delays:

--The delays were caused primarily by Government
review of the actual requirement for highly en-
riched uranium for foreign research reactors.
Because applications for export licenses sometimes
come in well in advance of need, they are delayed.
(Department of State)
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--The longest part of executive branch consideration
of highly enriched uranium exports involves prep-
aration and review of the technical and economic
justification of continued supply to a particular
research reactor. Inventory of unused highly en-
riched fuel is weighed against rate of use and
amount requested. Interagency clearance of the
submission memorandum to the President can be de-
layed if any of the cases included for review are
deemed sensitive. The technical/economic analysis
is carried out by DOE. (Department of State)

~--Applications for highly enriched uranium are reviewed
to determine the actual need for the material based
upon supplied inventory data and licenses are timed
s0 as not to allow its accumulation on site abroad.
(ACDA)

--U.S. Government officials meet frequently with European
and Japanese officials to plan highly enriched uranium

! deliveries. Submissions to the President attempt

1 to take into account the need for a steady flow of

| material to the fabricators and the transportation

available. It is U.S. policy to provide material on

an as needed basis on the basis of inventory data,

and after a technical and economic review of the

possibilities of reducing the enrichment level of the

fuel used. To characterize this as government

"indecision" as to which reactors merit continued

supplies of highly enriched uranium is not at all

accurate. The executive branch fully recognizes

that many reactors continue to merit supplies

and cannot be converted to lower enrichments

for the near term. However, it is still necessary

for the executive branch to review carefully the

inventory data to determine the amount needed and

the time frame in which this material should be

supplied. (ACDA) :

Although we strongly endorse the administration's policy
to reduce the enrichment levels of highly enriched uranium
exports, we believe that after appropriate consultations the
executive branch should decide and tell foreign governments
(1) which reactors merit continued U.S. supplies, (2) the
quantity needed to meet legitimate reactor needs and fuel fab-
rication schedules, and (3) the level of enrichment to be sup-
plied. Continuation of the current practice of making these
policy determinations for each individual supply request in the
context of export license reviews can only perpetuate foreign
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uncertainty about U.S. reliability pending commercial
availability of more proliferation-resistant fuels.

U.S. CONTROLS OVER RETRANSFERS

OF PREVIOUSLY EXPORTED NUCLEAR
MATERIAL AND EQUIPMENT

An NRC export license only gives the licensee authority
to ship nuclear material and equipment from the United States
to its initial foreign destination. Once the export enters
a foreign country, NRC's regulatory jurisdiction is termi-
nated. At this point, DOE must approve retransfers (or nu-
clear material produced through the use of such material or
equipment) to third countries. Any such retransfer must be
within the scope of an agreement for cooperation between the
United States and the country or group of countries (e.g.,
EURATOM) to which the material is transferred. The NNPA
exempted retransfers among EURATOM countries from requiring
U.S. approval.

A regulatory jurisdictional issue arises when a partic-
ular export transaction involves more than one agreement
country. Many U.S. exports of enriched uranium are shipped
from DOE facilities to foreign facilities for conversion
into fuel pellets. They are then fabricated into fuel
assemblies before use in either powerplants or research
reactors. Oftentimes the fuel conversion and fabrication
plants are located in different agreement countries than the
powerplant or research reactor. When this occurs, the initial
export falls under NRC's export licensing jurisdiction, but
retransfers to any other intermediate destination as well as
the final destination fall under DOE'‘'s subsequent arrange-
ment jurisdiction.

To avoid duplication in reviewing such transactions,
the executive branch in regulations implementing the NNPA
established a l-year standard to govern their approval. If
the retransfer occurs within 1 year of export license issu-
ance, then the export license serves as retransfer authority:;
no subsequent arrangement review and approval is required.
DOE, however, publishes notice of the retransfer in the
Federal Register based on the export license. If the
retransfer occurs after 1 year of export license issuance,
then the parties must request retransfer approval from DOE
as a subsequent arrangement.

According to executive branch officials, the reason
for the l-year retransfer approval standard was that cir-
cumstances could change in a year. Therefore, from a non-
proliferation control perspective, the standard provided
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the United States greater leverage to react to circumstances
which may be different than those existing at the time of
export license issuance.

From our discussions with exporters and recipients,
we found that some foreign countries are concerned that the
United States might change its policies between the time
the export license is issued and the retransfer takes place
which might preclude or delay the retransfer. 1In addition,
they resent the time and administrative burdens of request-
ing U.S. approval for a previously approved transaction.

Commenting on our report, DOE noted that on February 27,
1980, the President released a statement on the reduction of
export disincentives which provides in part that "a separate
retransfer authorization is no longer required in cases where
the retransfer was foreseen and approved in the license is-
sued by the Nuclear Regulatory Commission." Department of
State comments, however, indicate that as of August 8, 1980,
this action had not been implemented. State commented that
the executive branch agencies administering nuclear export
‘controls are "...prepared to permit retransfers without an
application or formal USG approval of nuclear material and
equipment if authorized in the NRC export license for periods
beyond one year, provided that the retransfer occurs within
the period of validity of the export license." State further
commented that "...in order for this elimination of double
control to take place, the Procedures Established Pursuant
to the Nuclear Non-Proliferation Act of 1978, published
in the Federal Register, June 9, 1978, need to be revised."

CONCLUSIONS AND OBSERVATIONS

‘ The international nuclear market is characterized by a
‘high degree of interdependence and competitiveness among
‘countries. Although a few countries have the necessary
‘resources and technical capability to sustain a complete
nuclear power program on their own, most countries need
‘others for some nuclear supplies. However, because of the
number of nuclear suppliers, no country has to rely on any
ione country to sustain its nuclear power program.

‘ Commercial contracts are central to international nu-
clear trade. Because of the long lead times for performance
of many contracts, most countries view the predictable per-
formance of these contracts as vitally important for the
uninterrupted continuation of its nuclear power programs.
For the United States to remove doubts about its reliability
as a nuclear trading partner, the Government must conduct
its non-proliferation reviews of export licenses and
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subsequent arrangements in a manner which allows for the
predictable performance of commercial contracts.

The primary purpose of the export license and subse-
quent arrangement process is to ensure that all U.S. nuclear
export conditions are met at the time of export from the
United States, at the time U.S. supply commitments are made,
or at the time foreign use is made of the export or its by-
products. The conditions are imposed by law, executive
branch policies, or agency regulations. Because the NNPA
was the first major revision to U.S. nuclear export control
law since 1954, there was, as might be expected, a period of
uncertainty as Government administrators and our nuclear
trading partners made adjustments to accommodate the law.

The initial concern was heightened by the 3-month in-
terruption in nuclear exports to several European countries.
Since this situation was temporarily resolved, the NNPA has
proven to be an administratively workable means of exercising
U.S. non-proliferation controls over nuclear exports. The
worst fears of both U.S. and foreign critics have somewhat
abated as the review procedures and control mechanisms have
gradually unfolded and become better understood. However,
considerable anxiety and uncertainty still exists primarily
due to a widely perceived unpredictability and/or opportun-
ities for unpredictability in the way U.S. nuclear export
controls are administered. For the most part, remedial
actions can be taken within the constraints of the law to
make Government reviews of export licenses and subsequent
arrangements more predictable and timely. The actions we
envision would mitigate foreign concerns about U.S. Govern-
ment intervention in nuclear trade without denigrating the
quality or thoroughness of U.S. non-proliferation reviews
of nuclear exports. .
KECOMMENDATON TO THE
‘SECRETARY OF STATE

We recommend that the Secretary of State:

--Announce the U.S. position on when the United States
will claim reprocessing approval rights. Matters
that should be clarified include but are not limited
to (1) what happens when U.S. exports are "co-mingled"
with exports of other nations, (2) what happens when
more than one nation claims approval rights on the
same commodity, and (3) will the executive branch
condition component exports on reprocessing approval
rights.
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~-Improve the predictability of the export licensing
process for highly enriched uranium by (1) telling
foreign governments, after appropriate consultations,
which reactors merit under administration policies
continued U.S. supplies pending commercial avail-
ability of more proliferation-resistant fuels
and (2) expediting the executive branch processing
of export requeﬁ&s for Presidential review.

RECOMMENDATION TO THE )
SECRETARY OF ENERGY

To remove much of the uncertainty about how U.S. reproces-
sing approval rights are exercised, executive branch policy
needs to be changed. Accordingly, it is necessary that top-
level policy approvals be sought.

In view of this, and the Secretary of Energy's lead

- statutory responsibilities, we recommend that the Secretary
- seek, in accordance with the executive branch consultative

procedures established pursuant to the NNPA, the necessary

- top-level policy approvals to allow the executive branch to
- consider and act on foreign reprocessing requests without

our trading partners having to demonstrate an imminent
physical need (i.e., spent fuel congestion).

AGENCY COMMENTS AND
OUR EVALUATION

We were provided numerous detailed comments on this
chapter by ACDA, NRC, and the Departments of Energy and State.
Where appropriate, we have incorporated a number of the specif-

ic comments in the body of the chapter. This section reflects

their major concerns and our response if needed.

Export license

' processing time

NRC commented that this section generally presents an

~accurate picture of the export licensing process as far as

NRC is concerned.

ACDA commented that any evaluation of export licensing
needs to determine whether the United States is meeting the
goal of being a reliable supplier to nations "which adhere

" to effective non-proliferation policies." ACDA believes that

one needs to distinguish between timely licensing of exports
to states with good non-proliferation credentials and cases
that may require more extensive review since they concern
states with less than excellent credentials. 1In ACDA's view,
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any statistics which do not, for example, distinguish between
the time it takes to license to NPT parties and the time it
takes to license to non-parties like South Africa are inac-
curate reflections of what the NNPA intended as the goal of
being a reliable supplier.

We found this comment quite puzzling. ACDA seems to
suggest that it is not U.S. policy to be a reliable supplier
to non~-NPT nations and that the Government may have issued
export licenses which are inconsistent with the NNPA. Our
evaluation of export licensing processing time covered all
major export licenses issued by NRC during a 2-year period
following NNPA passage and all pending export cases close
to the end of the second year. Neither the NNPA nor execu-
tive branch policy condition nuclear export licenses on NPT
adherence, and there are no criteria of which we are aware
that explicitly distinguishes countries based on their "non-
proliferation credentials." According to an ACDA official,
the term "good non-proliferation credentials" is a general
characterization of the NNPA policy statement referring to
countries "which adhere to effective non-proliferation
policies." As a point of information, only 19 or 30 percent
of the 63 export license applications we note on page 49
that were under Government review for a year or more were
destined for non-NPT countries, as shown below.

Non-=-NPT Total
country licenses pending

(A year or more as
of February 29, 1980)

Spain
Argentina
France (note a)
India

South Africa
Israel
Pakistan

II—-‘}-‘NNNN\O

Total

=
O

a/France is a nuclear weapon state which, although not an NPT
party, has stated it would in any event behave as if it were
a party.

ACDA also commented that many license applications imn-
cluded in our statistics could have been returned to the
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applicant, thereby reducing the average review time substan-
tially. In an attempt to assist exporters according to ACDA,
these applications were kept in the review process so as to
move them more quickly when the necessary statutory conditions
are met or required assurances such as the "authorized person
letter" are received. 1In ACDA's view, this gives the "appear-
ance” that the statutory time limits are not being met when

in “reality" the executive branch could return the applica-
tion and the "clock" would stop.

We believe the "reality" was that the statutory time
limits were not met in the majority of cases we analyzed.
(See pages 46 to 49.) Many could have been returned to the
applicant under NRC and executive branch regulatory proce-
dures as ACDA notes, but none were. The NNPA attaches great
importance to the timely processing of requests for nuclear
export licenses. Regarding executive branch processing of
" requests for nuclear export licenses, the NNPA specifically
states that "The executive branch judgment shall be
- completed in not more than sixty days from receipt of the
- applications 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." (Underscoring 1s ours.) During a 2-year period
following passage of the NNPA, the Department of State
has determined it to be in the national interest to allow
such additional time for at least 455 license applications.
In our opinion, these national interest determinations are
made indiscriminately and so often that they have become
virtually meaningless. Returning license applications
without action in cases where basic U.S. export conditions
are not met, such as the lack of agreements for cooperation
or recipient government assurances, could be one way to
" instill meaning to these determinations when they are made.

U.S. controls over foreign
- reprocessing and plutonium use

‘ A draft of this report included a proposal that the
Secretary of Energy remove much of the uncertainty associ-
ated with the requirement for prior approval before U.S.
origin fuel can be reprocessed by (1) clarifying the cir-
cumstances when approval is required and (2) acting on
applications for reprocessing at the time such approval is
requested by our trading partners. We have deleted this
proposal based on ACDA, DOE, and Department of State comments.
These agencies apparently misunderstood the thrust of the
proposal. Accordingly, we have revised our text to make
clear we believe that executive branch policy in this regard
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needs to be changed, what should be changed, and that the
Secretary of Energy should seek the necessary top-level
policy approvals to accomplish the change. (See pp. 61 and 71.)

U.S. controls over exports of
highly enriched uranium

ACDA commented that our recommendation to the Secretary
of State on highly enriched uranium is one which the execu-
tive branch has under consideration. ACDA anticipates pro-
gress in improving the predictakility and timeliness of the
export license process for highly enriched uranium will come
in the "near future."

The Department of State believes that authorizing highly
enriched uranium for export pending the commercial availabil-
ity of more proliferation resistant fuel is not a major prob-
lem and not nearly as important to foreigners as is the reproc-
essing approval issue. For countries that have existing
supply contracts, the Department said that by and large the
executive branch is honoring those contracts. As for new ex-
ports, the Department said the executive branch has made clear
that the Government will license highly enriched uranium for
reactors that are moving to low-enriched fuels.

We believe that the problems our nuclear trading
partners experience in acquiring timely and predictable
supplies of highly enriched uranium is not as important a
concern as the reprocessing approval issue. Nevertheless,
based on our discussions with European and Japanese recipi-
ents, we believe the uncertainties which have arisen because
of executive branch difficulties in carrying out administra-
tion policies is a major foreign concern which needs to be
addressed.

U.S. controls over retransfers
of previously exported nuclear
material and equipment

A draft of this report included a proposal that the
Secretary of Energy provide greater assurances that the
United States will allow previously approved exports to
reach their final destination by allowing retransfers ap-
proved in the context of export license reviews to also
serve as DOE's retransfer approval, conditioned upon there
being no material change in circumstances since license
issuance. ACDA, DOE, and the Department of State noted
recent actions to implement this proposal. Accordingly,
we revised our report to reflect these actions and deleted
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the proposal from our report. Based on the agency com-
ments and follow-up discussion with DOE officials, we
believe that DOE is moving to fully implement the thrust
of the proposal.

75



- CHAPTER 6

HOW WELL ARE OTHER FORMS OF U.S. ASSISTANCE

TO FOREIGN NUCLEAR PROGRAMS CONTROLLED?

In addition to controlling nuclear material and equip-
ment exports, the Government, primarily through DOE, attempts
to control virtually every nuclear fuel cycle-related activity
by a U.S. citizen or firm abroad. These DOE controls contain
significant loopholes and are not well coordinated with the
controls NRC and the Department of Commerce administer. In
addition, DOE's administration of the controls provide too
many opportunities for arbitrary executive branch decisions
and no opportunities for public or congressional scrutiny.

DEPARTMENT OF ENERGY CONTROLS

DOE's authority to control foreign activities of U.S.
firms and individuals stems from section 57(b) of the Atomic
Energy Act of 1954. Section 57(b) forbids "any person to
directly or indirectly engage in the production of any spe-
cial nuclear material outside the United States," except
when authorized. 1If specific authorization is not contained
in a U.S. agreement for cooperation, then only the Secretary
of Energy 1/ can grant a specific authorization after finding
that the proposed activity "will not be inimical to the
interests of the United States."”

Section 57(b) has been interpreted by DOE and its prede-
cessor agencies to encompass virtually any activity by a U.S.
citizen or firm abroad related to the nuclear fuel cycle.
This broad interpretation is not just limited to the transfer
of nuclear technology in the form of blueprints, instruction
manuals, or other technical know-how but to any form of
assistance in foreign nuclear programs, including consulting
services and at times the export of commodities licensed by
the Department of Commerce. .

The NNPA amended section 57(b) to require that decisions
on specific authorizations by the Secretary be made with the
concurrence of the Department of State after consultation
with ACDA, NRC, and the Departments of Commerce and Defense.
In addition, the NNPA amendment transferred nuclear reactor
components from DOE's export control authority to NRC.

1/Section 161(n) of the Atomic Energy Act prohibits the
Secretary from delegating his responsibility for granting
specific authorizations.
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In practice the Secretary of Energy does not grant spe-
cific authorization for every nuclear fuel cycle-related ac-
tivity. DOE's implementing regulations for section 57(b),
Unclassified Activities in Foreign Atomic Energy Programs
- (10 C.F.R. 810), provides a general authorization for certain
~activities and procedures for requesting specific authoriza=-
tions for other activities. According to DOE about 20 to 25
requests for specific authorizations are received each year.

DOE distinguishes between communist and "free-world"
countries in applying its rules. The chart below summarizes
the applicability of DOE rules to U.S. activities in foreign
nuclear programs.

Communist Free-world
Type of activity countries {(note a) countries
Transferring published technical Generally Generally
information available to the authorized authorized
public
Providing assistance to "non- Specific Generally
sensitive" foreign nuclear authorization authorized
facilities (e.g., mining required
and milling of source
material, conversion, power
and research reactors)
Providing assistance to Specific Specific
“sensitive" foreign nuclear authorization authorization
facilities (i.e., reprocessing, required required

enrichment, heavy water produc-
tion, plutonium fuel fabrication)

a/In this category, DOE's rules include the following 19
countries: Albania, Bulgaria, Cambodia, China (excluding
Taiwan), Cuba, Czechoslovakia, East Germany, Estonia,
Hungary, Laos, Latvia, Lithuania, North Korea, Outer
Mongolia, Poland, Romania, Southern Rhodesia, the Soviet
Union, and Vietnam. All other countries are included in
the "free-world" category.

Although not reflected in DOE's rules nor prohibited
by law, it has long been executive branch policy not
to allow U.S. firms and individuals to provide significant
assistance to foreign activities in the areas of reproc-
essing, uranium enrichment, and heavy water production
because of their proliferation risk significance. This
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policy was reaffirmed by the President on April 7, 1977,
when announcing major changes in U.S. domestic nuclear
energy policies and programs. Specifically, the President
said that the executive branch "...will continue to embargo
the export of either equipment or technology that could
permit uranium enrichment and chemical reprocessing.”

TECHNOLOGY EXPORT CONTROL
PROBLEMS

Two loopholes exist in DOE's rules controlling the
foreign nuclear activities of U.S. firms and individuals
that could in the future undermine the effectiveness of
U.S. efforts to control the spread of nuclear explosive
capability. The first loophole allows DOE controls to
be circumvented by publishing information on sensitive
nuclear technology. The NNPA defines "sensitive nuclear
technology" as any unclassified information which is not
available to the public and which is important to the
design, construction, fabrication, operation, or mainten-
ance of enrichment, reprocessing, or heavy water produc-
tion facilities. Under DOE rules such unclassified
information, plus unclassified information relating to
plutonium fuel fabrication facilities, requires the spe-
cific authorization of the Secretary of Energy before it
can be exported to any country. However, if the informa-
tion is available to the public in published form, it can
be exported to any country without any Government author-
ization or specific conditions.

By simply publishing the information, anyone can
circumvent the need for obtaining the Secretary of Energy's
authorization. According to DOE officials, the commercial
value of unpublished information is relied upon to dis-
courage U.S. firms or individuals from doing this. As
described below, this factor was not much of a disincentive
to prevent at least one U.S. firm from exporting technology
the Government did not want exported.

In November 1977 a small U.S. engineering firm re-
quested approval from the Secretary of Energy to assist
a foreign country in their fast breeder reactor spent fuel
reprocessing development program. In June 1978 the
Secretary, with Department of State concurrence, denied the
request. The firm subsequently requested reconsideration of
the decision, but the denial decision was reaffirmed in
August 1978,

The firm wanted to transfer unclassified design infor-
mation regarding remote maintenance and handling equipment
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for a breeder reactor spent fuel reprocessing pilot plant.
The Secretary denied the request because it was the unani-
mous view of all Federal agencies consulted that approval
would be inconsistent with executive branch policy not to
provide significant assistance to foreign reprocessing
activities. ‘

Despite two formal Government denials, the firm subse-
guently transferred the information after making it "pub-
licly available" by sending the information to DOE for
unrestricted public distribution. According to DOE offi-
cials, once the information became available to the public,
DOE had no legal means to prevent its transfer because it
was unclassified. 1/

This loophole could also allow potentially sensitive
private research findings in laser enrichment to be trans-
ferred to foreign countries without any U.S. controls.

DOE does not now require private researchers in laser
enrichment to inform the Government of its work until it
reaches the stage where the researcher believes classification
advice may be needed. Section 151(c) of the Atomic Energy
Act of 1954 requires that any discovery useful in the pro-
duction of special nuclear material, including enriched
uranium, must be reported to DOE or to the Commissioner of
Patents. To minimize Government interference in private
research, the Atomic Energy Commission in 1967 liberalized
this reporting requirement by declassifying all private
research and development work on methods not involving
gaseous diffusion or centrifuge until it has a "reasonable
potential” of enriching practical quantities of uranium.

In 1972 the Commission reviewed its declassification activ-
ities and reaffirmed its 1967 decision. 1In addition, the
Commission issued a public notice on procedures for submis-
sion of reports on private research in "novel methods"” of
isotope separation which requires private researchers to
notify the Commission only when, in the opinjon of the re-
searcher, the process has demonstrated, through experiments
in the laboratory or through theoretical studies or calcu-
lations, that the process can separate uranium isotopes.

1/Commenting on our report, DOE said this is the only case
it knows of where a company circumvented export controls
through this "loophole."
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Because DOE's classification policy relies partially on
voluntary compliance, its effectiveness depends on DOE keep-
ing abreast of the status of private research developments
and its potential proliferation significance. It is unclear,
however, actually how much unclassified private research
and development is being conducted in the United States
on laser enrichment methods and the status of the work.

According to DOE officials, it keeps abreast of
private research and development in laser enrichment con-
ducted in the United States by reviewing numerous requests
from private researchers for classification advice and
patent filings in the field. Additional monitoring is
done through a variety of informal means, such as personal
contacts, conferences, trade journals, and other publica-
tions. Nevertheless, in February 1980 DOE officials could
not document the magnitude and current research status of
the classification requests or patent filings it had re-
viewed. To compile such documentation, we were told that
DOE would have to research about 2,000 files and it did
not have the time or staff to do so.

Given the lack of this information, we were unable to
independently determine the effectiveness of the classifica-
tion policy in ensuring that private research in laser en-
richment is being classified when it should. Coupled with
our finding that DOE controls over transfers of unclassified
technology can be circumvented, we are concerned that an
inordinate risk of potentially sensitive private research
findings in laser enrichment being widely disseminated might
exist.

Inconsistent export controls

The second loophole involves the lack of covenants gov-
erning exports of nuclear reactor manufacturing expertise
and technology. The NNPA, as implemented by NRC rules, con-
ditions the export of nuclear reactors on-(l) the application
of IAEA safeguards, (2) peaceful use assurances, (3) adequate
physical security, (4) U.S. retransfer approval rights, and
(5) U.S. reprocessing approval rights, regardless of the
recipient country. However, no similar conditions are re-
quired on the technology for such reactors or reactor com-
ponents. For example, reactor pressure vessels exported
under NRC rules must meet licensing conditions governing
reactor components, but reactor pressure vessel technology
exported under DOE rules is generally authorized to free
world countries. Although a specific authorization is re-~’
quired for such technology exports to communist countries,
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there is no requirement that the authorization include
the covenants that apply to reactor component exports. 1/

U.S. firms have exported reactor technology without any
explicit non-proliferation conditions attached to it for the
last 24 years. 1In 1956, the former Atomic Energy Commission
provided U.S. firms a general authorization to transfer such
technology without specific Government approval. U.S. firms
have sold or licensed their technology for designing and pro-
ducing nuclear reactors or components to many foreign manu-
facturers. One result has been that today U.S.-type light
water reactors are predominant in the world and U.S. firms
face stiff competition in the foreign market.

The inconsistency between U.S. export controls over
equipment and technology extends to the response in the
event the export is improperly used. NRC rules governing
exported equipment provide for the termination of nuclear
equipment and material licenses to countries which conduct
certain prohibited activities, such as detonating a nu-
clear explosive device. There is no requirement, however,
for the withdrawal of the Secretary's general authorization
for technology transfers in similar circumstances. 2/

Although DOE has considered the transfer of some reactor
manufacturing technology more sensitive than the export of nu-
clear equipment and materials, it has not harmonized its rules
with NRC's since NNPA passage. Because countries can and have
unconditionally purchased reactor manufacturing technology
from the United States under DOE rules, we are concerned
that some countries might do this as a way of circumventing
NNPA conditions or prohibitions.

IMPLEMENTATION PROBLEMS

In addition to the loopholes in DOE rules which could
limit the effectiveness of NNPA non-proliferation controls,
we found that DOE and the other executive agencies

l/Commenting on our report, DOE noted that its regulations
"...are broad enough to include all the 'covenants' that
apply to reactor component exports, yet flexible enough
to choase the appropriate 'covenant' depending on the
nature of the export, its significance, the end-user, the
end-use and other factors."

g/Commenting on our report, DOE noted that a revision to its
regulations presently under review within the executive
branch contains such a requirement.
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responsible for controlling nuclear technology exports have
failed to clearly define what exports are subject to Govern-
ment control, what are the criteria governing approval, and
what are the control jurisdictions between DOE and the De-
partment of Commerce.

Lack of criteria

Before Government authorization can be granted, the
Atomic Energy Act, as amended by the NNPA, requires that
DOE find a proposed activity "not inimical to the interest
of the United States." Except for exports of sensitive
nuclear technology, neither the law nor DOE regulations
established the criteria to be used in making this statu-
tory finding. For activities involving exports of sensi-
tive nuclear technology, the NNPA requires, as a minimum,
that the same criteria applicable to exports of nuclear
material and equipment NRC licenses be used.

Because the DOE rules are broadly written, U.S. firms
and individuals make many inquiries regarding their applica-
bility. According to DOE over 100 such inquiries are re-
ceived per year. DOE officials decide whether the proposed
activity is generally authorized, requires a specific author-
ization from the Secretary of Energy, or is even covered by
DOE rules.

This decisionmaking process is important because it
determines whether a proposed activity will require addition-
al Government review. Despite its importance, however, we
found that outside of the broadly worded published rules,
DOE has little additional criteria or policy to guide it in
making the decision. According to DOE the nature of the
activity and overall U.S. non-proliferation policy provides
guidance for deciding whether a proposed activity is gen-
erally authorized or will require a specific authorization.
Furthermore, DOE normally makes the decision without con-
sulting other Federal agencies. .

After DOE determines that an activity requires the spe-
cific authorization by the Secretary of Energy, the Secretary
by law must consult with ACDA, NRC, Commerce, and Defense,
and obtain the concurrence of the State Department before
granting any approvals. The executive branch, however, has
no clearly defined criteria for deciding whether to®approve
or deny a specific authorization request.

DOE rules state that the Secretary of Energy will ap-
prove an application for a specific authorization if, after
taking into account the following factors, the Secretary
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determines that such activity will not be inimical to the
interest of the United States:

--Whether the United States has an agreement for
cooperation with the country in which the proposed
activity will be conducted.

--Whether the country in which the proposed activity
will be conducted is a party to the NPT and, pur-
suant thereto, has entered into an agreement with
the IAEA for the application of safeguards to its
peaceful nuclear activities.

--Whether the country in which the proposed activity
will be conducted, if not a party to the NPT, will
accept IAEA safeguards with respect to the project.

--The relative significance of the proposed activity
and availability of comparable assistance from other
sources.

--Any other fact which may bear upon the political,
economic, or security interests of the United States.

These factors provide the executive branch considerable
flexibility and discretion in determining how each will be
weighed in producing a decision. Unlike the statutory cri-
teria governing the licensing of nuclear exports over which
NRC has authority, these factors are not determinative; that
is, they do not have to be met before approval can be granted.

We would be less concerned about this issue if the public
had an opportunity to review the basis of executive decisions
in this area. But they do not. There is no requirement for
DOE to make public the basis for its decisions. 1/

In other nuclear export control areas, the public has many
more opportunities to review and question the basis of execu-
tive branch decisions. For example, under NRC rules most docu-
| ments pertaining to Government decisions on nuclear material

and equipment exports are available for review in the NRC

1/Members of the public may, however, seek information under
the Freedom of Information Act (5 U.S.C. 552(a)).
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Public Document Room, and the NRC provides the public oppor-
tunities to intervene on a license application and to comment
on proposed rules. 1/

In every case we reviewed, DOE simply notified the ex-
porter whether the Secretary was able to determine that the
proposed activity would be inimical to the interest of the
United States; and thus, whether the application was denied
or approved.

We recognize that in certain cases it may be inappro-
priate for DOE to make public all information relating to
Government decisions in this area because proprietary in-
formation, classified information, or sensitive foreign pol-
icy concerns may be involved. NRC has established procedures
for public scrutiny of Government nuclear export decisions,
and we believe, with the effort, so can DOE.

Overlapping jurisdiction
between the Departments
of Energy and Commerce

In some instances, the Departments of Energy and Com-
merce both claim jurisdiction over the export of commodities
related to the production of special nuclear material. The
basic reason for this overlapping jurisdiction is that DOE
interprets its authority to control U.S. activities in
foreign nuclear programs very broadly. As previously men-
tioned, DOE attempts to control not only transfers of nuclear
technology but any form of U.S. assistance which may involve
"the direct or indirect production of special nuclear mate-
rial."” As a result, the jurisdictional overlap arises in cases
involving the export of nuclear-related commodities which are
not licensed by NRC but by Commerce and have a nuclear fuel-
cycle end use. Examples of these so-called dual-use commodi-
ties include certain types of computers, high-speed cameras,
heat exchangers, neutron generators, and lasers.

Under the Export Administration Act of 1979 Commerce
has export control authority over most commercially available
commodities, including dual-use commodities. All items under
its general jurisdiction require a license. However, many

1/Commenting on our report, DOE noted that the public has gen-
erally been provided the opportunity to review and comment
on proposed revisions to its regulations, even though the
Administrative Procedure Act (5 U.S.C.552, et ggg.) exempts
DOE from having to do so in this area.

84



items are under "general license," which means that exporters
may freely export the items without obtaining a specific
authorization from Commerce. Other items require a "validated
license" (a specific authorization) before they can be
exported. Commerce's export regulations contain a Commod-

ity Control List that indicates the items which require

a validated license to certain destinations. 1In June 1980,
Commerce added to the list the group of commodities being
controlled for non-proliferation purposes. l/

DOE tries to control the export of commodities that can
be exported under general licenses from Commerce when the
commodity, for example standard welding equipment, is des-
tined for a nuclear fuel cycle end use in a communist country
or for use in "sensitive" nuclear facilities in any foreign
country. Specific authorization from both agencies is re-
quired when (1) the commodity is destined for a nuclear fuel
cycle end use in a communist country or is for use in "“sen-
sitive" nuclear facilities in any country and (2) the com-
modity falls in Commerce's validated license category; for
example certain lasers that are used in uranium enrichment.

DOE and Commerce officials acknowledge that this over-
lapping jurisdiction has resulted in unwarranted duplication
of effort and confusion among exporters. In particular, the
additional time and expense needed to obtain approval from two
Government agencies is resented by all involved parties.
Although Commerce and DOE officials recognize the problem,
they have been unable to resolve it. Each agency apparently
wants the other to relinquish jurisdiction when a conflict
arises, but neither has been willing to do so. Each appar-
ently believes it is constrained by its statutory authority
and own regulations.

It should be recognized that commodities under a Com-
merce general license destined for a nuclear fuel-cycle end
use cause particularly difficult control problems. Commerce
rules provide for the revocation or invalidation of general
licenses when the exporter "knows or has reason to know"
that its exports will be used for nuclear weapons purposes
or for a "sensitive" nuclear facility. In such circumstances,
the exporter is required to obtain a validated license and the

1/Commenting on our report, Commerce said that this action

T is an important step in the implementation of the NNPA,
which in section 309(c) directs the institution of con-
trols by Commerce over items which, if used for purposes
other than those intended, could be of significance for
nuclear explosive purposes.
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Secretary of Energy would have to grant a specific authoriza-
tion before the commodity could be exported. For these rules
to be effective, exporters must be aware that their exports
are destined for a sensitive nuclear end use. They do not
always know the end use, however. For example, in 1978 it

was revealed that Pakistan had purchased some items which
could be exported under a Department of Commerce general
license for use in an unsafeguarded enrichment facility but
which were claimed to be for a non-nuclear end use. Subsegently,
the Department revised its Commodity Control List to require
validated licenses for such items. According to the Depart-
ment this action was possible because the commodities could

be fairly narrowly defined. The Department notes, however,
that if similar circumstances were to arise in the future when
the commodities are of a very general purpose, off-the-shelf
nature this control measure may not always be feasible or
desirable.

In commenting on our report, the Department of Commerce
said that ways are being sought to tell U.S. exporters which
countries or foreign entities engage in one or more of the
"gsensitive"” activities, but notes there are security and
diplomatic problems in so doing that have not been resolved.
Meanwhile, the Department believes existing controls represent
the current best way to ensure review of sensitive exports and
provides a basis for punitive action when a willful violation
occurs. Nevertheless, both the Department and DOE acknowledged
that existing controls have their limitations in preventing
an export when the exporter does not know the true intended
end use or engages in deception about the end use.

CONCLUSIONS AND OBSERVATIONS

How should the Government control foreign nuclear
activities of U.S. firms and individuals? For over a quarter
century DOE and its predecessor agencies had essentially
unlimited and unchecked authority for establishing and im-
plementing specific controls. When it was given this
authority there was not a commercial nuclear industry, and
U.S. nuclear technology was still classified. Today, the
commercial nuclear industry is international and most civilian
nuclear technology is unclassified.

In 1956, the former Atomic Energy Commission granted U.S.
firms and individuals a general authorization to export un-
classified nuclear technology to foreign recipients without
any non-proliferation conditions attached to the export.

Over the years an increasing amount of attention has been
paid to the proliferation significance of U.S. exports.
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This concern culminated in the NNPA which provided for tight-
ened statutory controls over exports of sensitive nuclear
technology, material, and equipment. Previous manifestation
of heightened U.S. concern over proliferation of sensitive
exports occurred in 1972 with the withdrawal of the general
export authorization for technologies related to reprocessing,
enrichment, and heavy water production, and in 1977

when plutonium fuel fabrication technology was added to

this list. Nevertheless, loopholes in the DOE technology
control procedures present opportunities to circumvent DOE's
controls and/or allow the manufacturing expertise directly
relevant to reprocessing, enrichment, heavy water, and
plutonium fuel fabrication facilities to be exported with-
out the non-proliferation covenants that are attached to the
export of material and equipment used in such facilities. 1In
addition, other nuclear technology useful to manufacturing
nuclear reactor equipment can still be exported under
standing general authorizations.

Further, the Government's implementation and administra-
tion of nuclear technology export controls have caused con-
‘fusion and uncertainty, which we believe can be reduced or
eliminated by DOE and the other responsible executive branch
agencies adopting and promulgating definitive procedures and
criteria governing their reviews and jurisdictions. 1In
view of the significance of the shortcomings we have found,
and in recognition of how absolutely essential technology
controls are to restraining proliferation, we conclude that
a comprehensive reassessment is needed of the controls DOE
administers over nuclear technology exports and all other
unclassified foreign nuclear activities of U.S. firms and
individuals.

/RECOMMENDATION TO THE
SECRETARY OF ENERGY |
#r‘

LW Accordingly, we recommend that the Secretary of Energy
}take the lead in coordinating a comprehensive interagency
reassessment of the controls over unclassified nuclear
lactivities of U.S. firms and individuals and how they are
‘administered. This reassessment should focus on ways to

|
--reduce opportunities for controls to be circumvented,

--better harmonize controls the Department of Energy

administers with the controls the Department of Com-
merce and the NRC administer in the nuclear field, and

87



~--reduce confusion over Government decisions by estab-
lishing (1) more specific review and approval criteria
and (2) administrative procedures which permit greater
public accountability.

The Secretary of Energy should provide for full NRC
participation in the reassessment.

AGENCY COMMENTS

Commerce believes that a comprehensive interagency
reassessment of the controls DOE administers over various
forms of U.S. assistance to foreign nuclear programs would
be useful. However, the Department of Commerce defers to
the Secretary of Energy on the subject of DOE's own tech-
nology controls.

ACDA shares our concern over the lack of specific
criteria for the export of reactor technology. ACDA be-
lieves that dealing with this issue would be complicated
by existing commercial licensing arrangements which U.S.
light water reactor manufacturers have abroad.

DOE provided several detailed comments on this chapter
which, along with our detailed evaluation, are included in
appendix III.

In general, DOE does not acknowledge that any of the
problems we found are of any serious concern. DOE believes
that any reassessment of the contrcls over foreign activities
of U.S. firms and individuals should give considerable weight
to the desirability of further changes in our export control
regime only 3 years after the NNPA's major revisions of the
Atomic Energy Act.

We believe the problems we found are of serious concern
and are troubled by DOE's apparent unwillingness to acknowledge
that there is even a cause for concern. We recognize that the
problems, particularly the loopholes in DOE's rules, will be
difficult to resolve without some changes in our export control
regime. PFurther, we believe that any changes should further
the overall goals of the NNPA, particularly section 3(d) which
established as a goal "...effective controls by the United
States over its exports of nuclear materials and equipment and
of technology." 1In our opinion, the effectiveness of such
controls are now limited by the problems we found.
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APPENDIX II ' APPENDIX II

OVERVIEW OF THE EXPORT LICENSE AND SUBSEQUENT

ARRANGEMENT APPROVAL PROCESS

This appendix provides an overview of the unilateral
non-proliferation controls the U.S. Government exercises
over exports of nuclear materials and equipment. It de-
scribes the statutory export conditions and the procedures
applicable for approval of export licenses and subsequent
arrangements by the five executive branch agencies involved
in routine nuclear export decisions (the Departments of
Energy, Commerce, State, Defense and the Arms Control and
Disarmament Agency) and the independent Nuclear Regulatory
Commission (NRC), the President, and the Congress. It is
important to note, however, that the Government also relies
- on bilateral or multilateral assurances contained in "Agree-
- ments for Cooperation Concerning the Civil Uses of Atomic
- Energy"” with individual nations or groups of nations 1/
and the safequard system of the International Atomic Energy
Agency (IAEA) as part of its control system over individual
exports.

- Export licenses

Under the Atomic Energy Act of 1954, as amended by the
Nuclear Non-Proliferation Act of 1978 (NNPA), NRC licenses
five categories of nuclear exports: (1) power and research
reactors, (2) special nuclear material (enriched uranium,
uranium-233, or plutonium), (3) source material (natural
uranium or thorium), (4) radioactive byproduct material
' (e.g., tritium or cesium), (5) reactor components, and
"moderator materials (nuclear grade graphite and heavy water).

The NNPA carefully defined the roles of the independent
NRC and the executive branch in the nuclear export licensing
process. NRC cannot issue an export license until it has
been notified by the Department of State that the executive
branch believes the proposed export will not be “"inimical to
the common defense and security" of the United States. This

1/These agreements provide the basic framework for U.S. nu-
clear exports and specify the safeguards and controls the
recipient nations or groups of nations will exercise over
the exports. As of January 1980, the United States had 23
such agreements in force.
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national security finding essentially involves a judgment
that the proposed export will be used for its intended peace-
ful use and will not be diverted to unauthorized uses. An
executive branch analysis is assembled and forwarded to NRC
by the Department of State only after consulting with the
Departments of Energy, Defense, Commerce, and the Arms Con-
trol and Disarmament Agency (ACDA). 1/ The flow chart below
summarizes the process. -

EXPORT-LICENSING PROCESS
— STATE
—— DOE

APPLICATION ——p NRC —4— DOD  —p STATE —» NRC —»,Ls':,fgts,e

p—— COMMERCE

. ACDA

In addition to the national security finding, the execu-
tive branch agencies must address and NRC must find that other
statutory conditions are met before issuing the export license
depending on the type of export. Briefly, these conditions
require that the export, and in some cases, special nuclear
material used in or produced through the use of such export,
be subject to

--the terms and conditions of the U.S. agreement for co-
operation with the receiving nation or group of nations,

-~-IAEA safequards,

--no nuclear explosive use assurance,

--adequate physical security measures,

--prior U.S. approval for any export retransfers to

the jurisdiction of any other country or group of
countries than was initially authorized, and

1l/Commenting on our report, ACDA said that the NNPA provides
for an executive branch judgment which would requlre a con-
sensus of the concerned agencies rather than requiring
only consultations.
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--prior U.S. approval for any reprocessing or other
physical alteration of the export.

As a further condition, the NNPA prohibits exports of nu-
clear reactors, special nuclear material, and source material
for nuclear end uses to those non-nuclear weapons states
where IAEA safeguards are not maintained on all its peaceful
nuclear activities at the time of export from the United
States. l/ Unlike the other statutory export criteria which
were effective upon enactment of the NNPA, this “full-scope
safequards"” condition only applies to export license applica-
tions received by NRC after September 10, 1979, or to export
license applications where the first export would occur after
‘March 10, 1980. The NNPA gave the President explicit author-
ity to waive this condition on a case-by-case basis if he
‘notifies the NRC that failure to approve a proposed export
‘because this condition is not met would be "seriously prej-
udicial to the achievement of U.S. non-proliferation objec-
‘tives" or otherwise "jeopardize the common defense and secur-
'ity" of the United States.

The table on the next page summarizes the applicability
of the statutory conditions discussed above to the five basic
categories of nuclear exports NRC licenses.

SUBSEQUENT ARRANGEMENTS

"Subsequent arrangements" is a new statutory term in
the NNPA. The term is used to define contracts, authoriz-
ations, approvals, and other arrangements that concern
U.S. nuclear exports or the export-related non-proliferation
conditions required by the NNPA. Although the term was
~apparently conceived to apply to Government activities that
‘are subsidiary to U.S. agreements for cooperation, the
'statutory definition includes activities not covered by such
iagreements.

Under this authority the Government has reviewed and
‘approved arrangements involving retransfers of U.S. nuclear
wexports, contracts for the sale of enriched material, DOE
authorizations of nuclear material exports, application of
IAEA safequards, and arrangements involving the return to

1/Principally India, Israel,; South Africa, and Spain. Com-
menting on our report, the Department of State noted that
this condition also has applicability for exports to
Pakistan and possibly Brazil and Argentina.
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APPLICABILITY OF STATUTORY CONDITIONS TO

NUCLEAR EXPORTS FOR PEACEFUL USES

Nuclear
reactor
components
Special and special
Nuclear nuclear Source reactor Byproduct
Condition reactors material material materials material
National
security X X X X X
Agreement for
cooperation X X (note a)
IAEA safe-
guards X X X X
No explosive
use X X X X
Physical
security X X X
Retransfer X X X X
Reprocessing X X X
Full-scope
safequards X X X

a/In the case of agreements for cooperation entered into by
the United States after passage of the NNPA, the export of
source material for reactor fueling or for enrichment must
be pursuant to such agreement.
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the United States of foreign research reactor fuel for re-
processing. Although no cases have yet been presented, the
Government must also review any arrangements involving the
storage or other disposition of foreign spent nuclear fuel
from power reactors in the United States. In addition, any
other form of U.S. nuclear cooperation with other countries
which the President finds to be important from the stand-
point of preventing proliferation may be declared a "subse-
quent arrangement,"” thus requiring prior Government review
and approval.

Before the Government can approve any proposed subse-
quent arrangement, the NNPA requires that DOE make the same
national security determination required in granting export
licenses; that is, the arrangement must not be "inimical to
the common defense and security" of the United States. In
making this determination, DOE must obtain the concurrence
of the Department of State and consult with ACDA, DOD, and NRC.
Government approval of the arrangement does not take effect
until 15 days after DOE publishes its findings in the Federal
Register. The flow chart below summarizes the process.

: SUBSEQUENT-ARRANGEMENT PROCESS
i ACDA

ROPOSED DOD DOE PUBLIC GOVERN-
ENT NRC APPROVAL
‘ STATE

This.finding and public notice are the only common statu-
tory conditions governing approval of all types of subsequent
arrangements. However, the NNPA places additional conditions
on subsequent arrangements involving foreign reprocessing
and U.S. storage of foreign spent fuel, which also includes
provisions for congressional review.

Before approving foreign reprocessing requests, DOE
must determine that the reprocessing, and the plutonium
derived from such reprocessing, will not result in a "signi-
figant increase in the risk of proliferation."” 1In reaching
this decision, DOE must consider whether the reprocessing
will.take place under conditions that will ensure "timely
warning” to the United States of any plutonium diversion
to nuclear explosive purposes. In addition, DOE must pro-
vide two congressional committees a report stating its reasons
for approval. After submission of the report, DOE must wait
for 15 days of continuous congressional session before approval
can take effect. The Congress has no veto right, however.
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In contrast, the NNPA provides the Congress an oppor-
tunity to veto proposed subsequent arrangements involving
a commitment to store or otherwise dispose of foreign spent
nuclear fuel in the United States. Before completing such
an arrangement, DOE must provide the Congress 60 days of
continuous session to review it. During this period the
Congress can veto the arrangement by adopting a concurrent
resolution opposing the U.S. commitment. This condition
only applies to spent fuel discharged from foreign power
reactors. Fuel discharged from foreign research reactors
was excluded from this condition.
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THE DEPARTMENT OF ENERGY'S COMMENTS ON
A DRAFT OF THIS REPOPT AND GAO'S EVALUATION OF THE COMMENTS

Department of Energy
Washington, D.C. 20585

BU6 13 1980

Mr. J. Dexter Peach

Energy and Minerals Division
US General Accounting Office
Washington, D.C. 20548

Dear Mr. Peach:

!e appreciate the opportunity to review the GAD draft report entitled
P:?igvaluation of Selected Features of US Nonproliferatign Law and
cy.

DOE COMMENTS ON THE NEED TQ CONSTRUCT
ADDTTTONAL ENRICHMENT CAPACITY

The major conclusion of the report is embodied in the following language
appearing on page xii of the Digest:

*...6A0 believes that Congress should consider not appropriating
additional funds for construction of uncommitted increments of
centrifuge capacity until the Department of Energy presents
sufficient documentation demonstrating that the additional capacity
1s needed to meet demand, to enhance U.S. reliability as a nuclear
supplier, or is justified on an economic basis."

We agree that appropriations for a project must be justified to Congress'
satisfaction. This process has occured for the first increment of the
addition of gas centrifuge enrichment capacity at the Department of Energy's
(DOE) Portsmouth, Chio, plant. The presentations to Congress were based on
studies which show the capacity 1s needed to meet projected demand. Evidence
derived from these studies led DOE to recommend, and Congress to sanction, a
change in the construction schedule authorized by Congress in 1976. The

GAD draft report appears to confirm the conclusions of DOE and the Congress
that the originally authorized schedule is no longer warranted and must be
stretched out. We are concerned, however, that the wording of GAO's report
might be construed as suggesting that past Congressional actions were taken
without Congressional review of the need for plant increments. In assessing
the need for new enrichment capacity, we have to bear in mind the fact that
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DOE currently has contracts which will support 304 gigawatts of electric
power, a leve) which those contracts project to be reached in the 1990s.

On the basis of their projected operation, the existing expanded gaseous
diffusion plants (GOP) could satisfy, depending on tafls assay, only

about 185 to 210 gigawatts on a sustaining basis. The initial 2.2 million
separative work units per year increment of the Portsmouth Gas Centrifuge
Enrichment Plant (GCEP) would permit the US to serve a total of about 200 to
230 gigawatts electric depending on tails assays and other considerations.

DOE periodically analyzes likely future demand for enrichment services.
Current DOE plans are based on a reactor-by-reactor analysis which
recognizes the possibility that approximately 50 gigawatts of nuclear power
now under contract could be terminated or not renewed. In this respect,

we disagree with the statement in the GAO's draft report that DOE assumed
that no foreign contracts will be cancelled, since DOE's forecast of nuclear
power demand did assume that 15 GWe of existing foreign contracts would be
cancelled and excluded an additional 8 GWe of foreign contracts which have
already been terminated. At the same time, however, these analyses indicate
that a number of new contracts amounting to about 15 gigawatts will be
obtained during the next 5 to 8 years.

DOE studies further indicate a probable substantial economic advantage

if high-cost, power-intensive gaseous diffusion capacity can be replaced
with gas centrifuge capacity. Our analysis indicates, and our competitors
confirm, that DOE is and wil) remain a less expensive source of enrichment
services than other enrichers.- The degree to which DOE's cost advantage can
be improved by GCEP should mitigate the desire of our customers to diversify
supply. Furthermore, DOE has conducted extensive economic evaluations to
determine the most cost-effective means of balancing production through 1995
with the projected decrease in demand. These studies demonstrate the
economic desirability of operating the GDPs at reduced levels and proceeding
with GCEP capacity.

Therefore, based on considerations of both demand and cost savings, we
believe that the first increment of the GCEP is fully justified. We
agree, however, that the installation of follow-on increments of capacity
should be scheduled to meet market demand and should be fully justified
at the time the commitment is sought.

GAO EVALUATION

The point of contention between us and DOE arises from
our conclusion that the need for the initial 2.2 million
SWU increment is not apparent and that it should be fully
justified before the Congress appropriates additional funds.
When the Congress authorized construction of 8.8 million
SWU of additional enrichment capacity in December 1975,

U.S. enrichment capacity was fully contracted for. However,
the slowdown in the growth of nuclear power and the emer-
gence of fgreign enrichment capabilities has resulted in
DOE operating its existing enrichment complex at about 40
percent.of full capacity. DOE projects a substantial in-
crease in future demand for enrichment services and believes
that the 2.2 million SWU increment is justified on the basis
of both demand and cost savings.
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Before we address the two components of DOE's justifi-
cation, we want to emphasize that the primary reason we are
guestioning the wisdom of continuing with the scheduled first
increment of centrifuge capacity is because Advanced Isotope
Separation (AlIS) enrichment technologies are on the horizon.
The energy savings associated with AIS technologies are antic-
ipated to be comparable to the centrifuge technology; however,
AIS technologies offer the additional potential of (1) lower-
ing the costs for enriching uranium and (2) being able to
stretch out uranium resources by producing more enriched
uranium from a given amount of feed. Although AIS technol-
ogies are still under development, DOE's current plans call
for a first production plant to begin operation by the end of
fiscal year 1993.

While 1993 represents a slight slippage in the 1989
date that the centrifuge addition is scheduled to begin
operation, DOE has several options it can take to maximize
production from its existing facilities and thereby minimize
any adverse impact of the delay. Once again, our disagreement
with DOE is not over the ultimate need for additional U.S.
enrichment capacity but over the option of delaying the
centrifuge construction program until more is known about
the feasibility of using AIS technologies to produce enriched

uranium.

With regard to DOE's argument that the first increment
of centrifuge enrichment capacity is fully needed to meet
demand, we offer the following observations.

--DOE states that current enrichment contracts support
304 gigawatts of electric power which substantially
exceeds the production of its gaseous diffusion plants.

However, DOE assumes that approximately 50 of the 304
GWe will be canceled including 15 GWe of foreign
contracts. While the remaining contract demand still
would exceed DOE's capacity, contract demand has
historically exceeded capacity as demonstrated by

the fact that DOE operates its enrichment plants at

a level designed to meet forecast demand, not con-
tract demand. 1/ DOE's forecast demand for 1990 is
197 GWe which can easily be satisfied by its existing
gaseous diffusion capacity of 210 Gwe.

1/Contract demand represents the enrichment services DOE
has contracted to supply. In 1978 DOE started operating
its facility to meet forecast demand. DOE's forecast
demand is based on a realistic assessment of its customers
fuel needs, computed on a reactor-by-reactor analysis.
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--DOE's current forecast for 1995 calls for 260 GWe,
which exceeds its capacity. However, DOE's forecasts
have tended to be overly optimistic in the past, neces-
sitating substantial downward revisions as the fore-
cast date neared. For example, when the Congress
authorized the construction of additional enrichment
capacity in December 1975, DOE's projected 1980 demand
for enrichment services was 26 million SWU--this con-
trasts with actual 1980 demand of about 11.2 million
SWU. DOE's 1990 demand projections have already de-
creased from 39.2 million SWU forecasted in April 1978
to 26.8 million SWU forecasted in June 1980.

-~1f DOE's 1995 forecast demand should materialize, DOE
has alternative options it could take to meet such de-
mand without constructing additional capacity. One
option available to DOE is to pre-produce SWU during
the 1980s when DOE's forecasts indicate demand will be
less than capacity and then draw down the resulting
stockpile to meet demand in the 1990 to 1995 time frame.
For example, DOE currently has the capacity to produce
over 25 million SWU annually and only plans to pro-
duce 9.5 and 9.3 million SWU annually in 1980 and
1981, respectively.

DOE does not think that pre-producing SWU would be
a cost-effective option. DOE states that it conducted
extensive economic evaluations to determine the most
cost-effective means of balancing production with the
projected decrease in demand through 1995 and con-
cluded that it is economically desirable to operate

the diffusion plants at reduced levels and construct
additional centrifuge capacity. However, DOE's economic
evaluations appear to be seriously flawed because they are
based on the reduced cost per SWU expected from the com-
pleted 8.8 million SWU centrifuge facility, not the cost of
SWU produced by the initial 2.2 million SWU increment. The
difference in cost per SWU is significant--approximately
$75 from the 8.8 million SWU facility as contrasted with
approximately $119 from the 2.2 million SWU increment.

The cost per SWU from the existing diffusion plants is
approximately $100.

DOE states that installation of additional increments
beyond the initial 2.2 million SWU will only be constructed
to meet demand indicating that, at this point in time, such
construction is uncertain. Yet its economic evaluation sup-
porting the construction of the initial 2.2 million SWU
increment is based on construction of the entire 8.8 million
SWU centrifuge enrichment plant. It therefore appears that
DOE is making an inconsistent and improper evaluation by
using the economic advantages of the 8.8 million SWU centri-
fuge plant to justify the initial 2.2 million SWU increment
of centrifuge capacity.
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In summary, we believe DOE needs to fully and opjec—
tively examine and present to the Congress tbe benefits and
costs of delaying construction of the flrgt increment of
new centrifuge capacity until the AIS enrichment technologies

are further developed.

DOE'S COMMENTS ON CONSTRUCTING THE
NTR -ON TO FURTHER U,S,

)

We do not agree with the conclusion of GAO that the construction of the
centrifuge add-on is unlikely to further US nonproliferation objectives.
Although there has been a downturn in the projected demand for enrichment
services by other countries and an increase in planned foreign enrichment
capacity, the US cannot improve its image as a reliable supplier or compete
for new enrichment contracts in the international markets unless it is in

a position to sell new enrichment services and is at least maintaining,

if not improving, its ability to supply such services. Because of the
technica) and price advantages of US technology and the steps taken to
improve the export licensing process, we will be able to compete effectively
fn the international market. Finally, it should be recognized that if the
US failed to build new enrichment capacity and offer enrichment services on
the international market, stil] other countries would have an increased
{ncentive to acquire this sensitive technology themselves.

GAO EVALUATION

DOE's statement that additional enrichment capacity will
improve the United States' image as a reliable supplier fails
to recognize that foreign concerns over U.S. reliability are
generally produced by delays and uncertainties in the export
licensing and subseguent arrangement approval processes and
do not involve enrichment capacity. Adequacy of U.S. enrichment
capacity was a paramount foreign concern through the mid-1970s;
however, the sluggish growth in nuclear power and the emergence
of foreign enrichment facilities have created a "buyers market"
for enrichment services and is expected to produce a worldwide
glut in enrichment capacity in the mid-1980s. These factors
along with the opportunity of foreign customers to diversify
their sources of enrichment services have appeared to reduce
concerns over the adequacy of U.S. enrichmernt capacity to an
alltime low.

DOE's contention that additional U.S. capacity will di-
minish the incentive of other nations to acquire enrichment
technology is difficult to refute or support. However, it is
worth noting that certain nations, for example, Pakistan who
is reportedly developing a clandestine centrifuge enrichment
capability, are unlikely to be deterred by the construction
of additional U.S. enrichment capacity. Further, it is ques-
tionable whether additional U.S. enrichment capacity could
dissuade developed nations, Japan may be an example, from
any immediate plans to build an enrichment facility.
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We, therefore, do not believe that DOE has done a con-
vincing job of developing and supporting the position that
additional U.S. enrichment capacity will deter the further
spread of enrichment technology, but we recognize that a legi~-
timate argument could be made that additional capacity, or
even over-capacity, could be economically justified to pro-
mote U.S. non-proliferation policy. Accordingly, we have
recommended that DOE address this issue in its justification
for future budget requests for additional enrichment capacity.

DOE'S COMMENTS ON THE NEED FOR REDUCIMG
THE UNCERTAINTY TN HOW U.S. REPROCESSING

\

The GAO report discusses the need for reducing the uncertainty associated

with the exercise of US consent rights on the reprocessing of US-supplied

fuel. We agree that there is room for improvement here but we do not
understand the GAO recommendation that DOE or the Executive Branth “should

act on applications for reprocessing at the time such approval is requested

by our trading partners.” Under our present procedures, we act on applications
on a case-by-case basis in accordance with Presidentially approved criteria.

If the GAD believes that these criteria should be changed, it should specify

in what way and provide its reasons for such changes.

GAO EVALUATION

A draft of this report included a proposal that the
Secretary of Energy remove much of the uncertainty associ-
ated with the requirement for prior approval before
U.S.-origin fuel can be reprocessed by (1) clarifying the
circumstances when approval is required and (2) acting on
applications for reprocessing at the time such approval
is requested by our trading partners. We have deleted this
proposal based on ACDA, DOE, and Department of State com-
ments. These agencies apparently misunderstood the thrust
of the proposal, Accordingly, we have revised our text
to make clear that we believe executive branch policy in
this regard needs to be changed, what should be changed,
and that the Secretary of Energy should seek the necessary
top-level policy approvals to accomplish the change.

(See pages 61, 62, and 71.)
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DOE'S COMMENTS ON U.S, POLICY FOR
RA! A
EXPORTED NUCLEAR MATERTAL AND EQUIPMENT

The GAO discusses the {ssue of whether retransfer approval should be
required in cases where the retransfer was foreseen in the original
licenses (pp 05 and 90). This discussfon should be revised to reflect
the President's statement of February 27, 1980, on the reduction of
export disincentives. That statement provides in part that "a separate
retransfer authorization is no longer required in cases where the
retransfer was foreseen and approved in the 1icense issued by the Nuclear
Regulatory Commission.”

GAO _EVALUATION

We have revised our report to reflect the President's
statement that a separate retransfer authorization by DOE
is no longer required when the retransfer was foreseen at
the time NRC granted an export license. (See page 69.)

DOE_COMMENTS ON “LOOPHOLES: IN ITS

ACTIVITIES OF U.S. FIRMS AND INDIVIDUALS

In Chapter 6 of its report, GAD concludes that "two loopholes exist in
DOE's rules controlling foreign nuclear activities of US firms and
fndividuals that could undermine the effectiveness of US efforts to
control the spread of nuclear weapons." First, on page 98, the report
notes that "by simply publishing the information anyone can circumvent
the need for obtaining the Secretary of Energy authorization.” The
draft identified as a second loophole, “the lack of covenants governing
the exports of nuclear manufacturing expertise and fechnology.”

We suggest that the first “loophole" is not an inadvertent gap in a
regulatory scheme, but rather a product of a carefully developed
statutory framework which reflects basic values of a free society

and does not attempt to cover all activities involving nuclear energy.
Attempts to ccntrol publicly available information are not likely to
be practfcal without fundamental changes in the open society estab-
1ished by the US Constitution. Any person, including a non-US person,
has ready access to private, unclassified publications in our country.
The NNPA's exclusion of publicly available information from the ambit
of “Sensitive Nuclear Technology" recognizes this fact. DOE's regu-
Jations also provide a general authorization for activities which are
"1imited to the furnishing of information which is available to the
public in published form.” (10 CFR 810.7(b)(4)). We believe DOE
regulations appropriately reflect the balance which Congress has
struck between subjecting certain types of nuclear activities to
controls and allowing publication and free exchange of certain types
of scientific information.
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In almost all cases (the draft report notes only one exception and

DOE knows of no other) the commercial interests of companies possessing
valuable information will assure that export controls are not circum-
vented through this “loophole.” Since companies attempt to maximize
the value of their information, and since the commercial value is
reduced, if not destroyed if the information is made available to

the public, companies do not publicize their information simply to
circumvent export controls.

In regard to the second “loophole,” on pages 101-102 the draft report
specifies the statutory conditions which are applicable to the export

of reactors and notes that “no similar conditions are required on the
technology for such reactors or reactor components.” As GAO recognized
in its report, civilian light water reactor technology has been widely
disseminated for many years by the US and other countries through various
commerical arrangements and international agreements. In recognition of
this fact, the Congress did not establish statutory conditions (as it did
for certain reactor components) for the transfer of such widely available
technology. In contrast to its treatment of reactor technology, Congress
established strict statutory conditions for the transfer of “Sensitive
Nuclear Technology,” a category of technology defined by the NNPA. As

is recognized in the legislative history of the NNPA, reactor technology
was not deemed sufficiently sensitive to be included within the category
of Sensitive Nuclear Technology.l/ Thus, Congress chose not to apply the
NNPA's strict export conditions to that technology. In our view, DOE's
general authorization in Part 810 for the transfer of civilian 1ight water
reactor technology to the free world is consistent with the realities of
controlling a widely available commodity. In sum, we submit that the
NNPA's distinctions between controls on nuclear materials, components,
"Sensitive Nuclear Technology" and other nuclear technology are well
founded and that an effort to create identical or nearly identical
controls would be 111-advised.

GAQ_EVALUATION

DOE's comments regarding the first loophole seriously
distorts our report. Our discussion of this loophdle re-
ferred to activities of U.S. firms or individuals involving
the transfer of unclassified information regarding repro-
cessing and enrichment, not "all activities involving nu-
clear energy." (See pages 78 to 80.)

Y7 Senate Report No. 95-467 on $.897, p.16.
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In our view, DOE's comments on the lack of controls
over publicly available information relfect the practical
difficulty DOE can have in implementing the executive branch
policy of not providing significant assistance to foreign
reprocessing or enrichment facilities. Because this policy
lacks a statutory basis, in the case we cited in chapter 5
(see page 78), DUE had no legal means to prevent the trans~
fer of reprocessing information the executive branch believed
was inconsistent with the policy.

We do not share DOE's confidence that "...the commercial
interests of companies possessing valuable information will
assure that export controls are not circumvented through this
‘loophole’'.” It didn't in the case we cited, and although we
do not know of other cases, DOE's assurances don't convince
us that this loophole is not a serious concern. A Washing-
ton, D.C., law firm, in advising the company involved in this
case how to qualify for a general authorization under DOE's
publicly available rule (i.e., send the information without
any restrictions to DOE and wait a week or so), stated that,
“Jt is our understanding that other firms have followed a
similar course without difficulty."”

In regard to the second lccphole, DOE's comments fail
to address our major concern. As noted on page 81, we are
concerned that some countries might unconditionally purchase
reactor manufacturing technology from the United States under
DOE rules as a way of circumventing NNPA conditions or pro-
hibitions over exports of nuclear materials and equipment.
DOE's comments do nothing to alleviate our concern. We note
that ACDA in commenting on our report shares our concern
over the lack of specific criteria for the export of reactor
technology.

Further, we do not accept as a “fact" that the 95th
Congress did not establish statutory conditions for the
transfer of reactor technology because such technology is
80 widely avaialble. 1In our opinion, DOE's citation to the
legislative history of the NNPA does not support this view.
In amending section 57b of the Atomic Energy Act, however,
the 95th Congress did direct DOE "...to establish quickly
any necessary standards and criteria, including the nature
of any required assurances or evidentiary showings..." for
any person to engage in the production of any special nu-
clear material outside the United States, including the
transfer of reactor technology. Thus, the 95th Congress
recognized that a need for more specific controls over
reactor technology might be needed and gave DOE the author-
ity to adopt such controls.
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DOE COMMENTS ON THE NEED FOR A
COMPREHENSIVE REASSESSHENT OF THE

ACTIVITIES TN FORETGN NUCLEAR PROGRAS

GAO recommends “a comprehensive reassessment of the controls DOE admin-
{sters over nuclear technology exports.” We note, however, that Congress
had occasion to assess these very matters during its consideration of the
Nuclear Non-Proliferation Act of 1978. In particular, the two sections
of the Atomic Energy Act which GAO characterizes as creating damaging
loopholes were established by the NNPA (in the case of *Sensitive Nuclear
Technology*) or amended by that Act (section 57b of the Atomic Energy Act).
Moreover, GAO'S report gives only 1imited attention to the fundamental
question of whether a new approach to controlling nuclear technology
transfer would be consistent with the overall goals of the NNPA. Any
reassessment should give considerable weight to the desirability of
further changes in our export control regime only 3 years after the
NNPA's major revisions of the Atomic Energy Act.

GAO EVALUATION

Based on our review, we concluded that a comprehensive
reassessment is needed of the comtrols DOE administers over
nuclear technology exports and all other unclassified U.S.
activities in foreign nuclear programs (see page 87). We
did not call for a "new approach to controlling nuclear
technology transfers." Specifically, we suggested that the
Secretary of Energy take the lead in coordinating a compre-
hensive interagency reassessment of controls over unclas-
sified U.S. activities in foreign nuclear programs which
should focus on ways to

--reduce opportunities for controls to be circumvented.

--better harmonize the controls the Department of Energy
administers with the controls the Department of
Commerce and the Nuclear Regulatory Commission ad-
minister in the nuclear field, and

--reduce confusion over Government decisions by estab-
lishing (1) more specific review and approval criteria
and (2) administrative procedures which permit greater
public accountability.

Further, we suggested that the Secretary of Energy provide
for full NRC participation in the reassessment.

We believe that any changes in our export control regime

resulting from this reassessment should be consistent with the
overall goals of the NNPA, particularly section 3(d) which
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establishes as a goal “...effective controls by the United
States over its exports of nuclear materials anq eguipment

and of technology.” In our opinion, the effectiveness of

such controls are limited by the two loopholes 1n DOE's rules
controlling foreign nuclear activities of U.S. firms and
individuals that we discuss on pages 78 to 8l. Whether or not
these loopholes were established by the NNPA as DOE conten?s
(a debatable point in our view), we are troubled gbout DOE's
apparent unwillingness to acknowledge that there is even a
cause for concern.

DOE COMMENTS ON THE CONVENANTS APPLICABLE

COMMUNTIST COUNTRIES

With regard to the export of reactor technology to communist countries, the
report states that although a specific authorization 1s required for the
export of such technology “there is no requirement that the auEhorization
include the covenants that apply to reactor component exports.” The 810
criterfia are broad enough to include all the "covenants" that apply to reastor
component exports, yet flexible enough to choose the appropriate “covenant
depending on the nature of the export, its significance, the end-user, the
end-use and other factors.

GAO EVALUATION

We have revised our report presentation to acknowledge
DOE's comment. (See p. 8l1.) Time did not allow us to con-
duct a detailed evaluation of how DOE in practice applies
covenants to exports of reactor technology to communist
countries.

DOE COMMENTS ON THE LACK OF CRITERIA

THE SECRETARY OF ENERGY

The GAO report further contends that once DOE reaches a decision on the
applicability of Part 810 1t lacks clearly defined “criterfa” to use in
reaching a decision on whether or not the activity should be authorized.
The report further states with regard to Part 810 criteria that “unlike the
statutory criteria governing the licensing of nuclear exports over which
NRC has authority, they are not determinative; that is, they do not have to
be met before approval can be granted." We find a significant difference
between components 1icensed by the NRC and the numerous and varied activities
that could be associated with those components. For example, an activity
that constitutes indirectly engaging in the production of special nuclear
materfal (SNM) may be determined upon review to be of little significance
from a nuclear nonproliferation standpoint, and in some cases similar
assistance may be readily available from foreign sources.
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It would be inappropriate and possibly even detrimental to US nuclear
non-proliferation policy to require that specific criteria be met
regardless of the significance of the activity. DOE, in concert with
the other Executive Branch agencies, must evaluate each 10 CFR 810
request in the light of overall US non-proliferation policy. A basic
policy requirement in each case is a consideration by the Secretary of
DOE of the factors contained in 10 CFR Part 810.8. Key considerations
are the countries involved and US policy objectives. As an ultimate
consideration, DOE considers whether such activity is inimical to the
interest of the United States. The Secretary's determination is con-
curred in by the State Department, and views of DOD, Commerce, NRC, and
ACDA are obtained by the DOE. In cases where agencies disagree on the
disposition of a request, the matter is referred to the National Security
Council. In appropriate cases, the National Security Council refers
the ultimate decision to the President.

In sum, US action on requests for authorization pursuant to Part 810 1s
very much a part of the “delicate balance" of incentives and controls
necessary to obtain US objectives. In our vieW, development of rigid
criteria and procedures for such exports is simply not in the interest
of sound decisionmaking in the area of US foreign policy. Given the
highly individual circumstances of these requests, substantive criteria
going beyond the policies stated above would be undesirable. Our
present procedures are in our judgment sufficient to ensure that Part
810 requests are reviewed in an orderly fashion with consideration of
:}l relevant factors including regulatory and foreign policy considera-
ons.

GAO EVALUATION

We believe the development of specific criteria to
govern both general and specific authorizations by the
Secretary of Energy is in the interest of sound decision-
making. Otherwise, opportunities for arbitrary decisions,
in our opinion, are too great. Moreover, we believe that
specific criteria should be based on the significance of
the activity; not regardless of its significance as DOE
states.

We recognize that the significance of the activities
U.5. firms and individuals DOE attempts to control under
its rules vary widely. (See page 77.) Nevertheless, as
noted on page 81 of our report, DOE has considered the
transfer of some reactor manufacturing technology more
sensitive than the export of nuclear equipment and materials,
which are subject to NRC authorization. Because countries
can and have unconditionally purchased reactor manufacturing
technology from the United States under DOE rules, DOE's
comments do little to provide assurances that countries
won't purchase reactor manufacturing technology from the
United States as a way of circumventing NNPA conditions
over nuclear equipment or materials.
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Our report clearly recognizes the factors DOE considers
in determining whether an activity will be inimical to the
interest of the United States and the roles of executive
branch agencies in the decisionmaking process (see pages
82 and 83). The roles of the National Security Council
and the President are less clear. Whereas DOE notes that
in appropriate cases the President may make the "ultimate
decision,” DOE officials told us during our review that
the ultimate decision regarding specific authorizations
can only be made by the Secretary of Energy under sections
161 (n) and 57(b) of the Atomic Energy Act.

DOE _COMMENTS ON PUBLIC OPPORTUNITIES
TO REVIEV THE BASIS OF SECRETARY OF
ENERGY DECTSIONS

The GAO further states that "we would be less concerned about this fssue
(lack of criterfa) 1f the public had routine opportunities to review the
basis of executive decisions in this area. But they do not. There is
no requirement for DOE to make public the basis for its decisions.” As
the GAO correctly recognizes, the Administrative Procedure Act (5 U.S.C.
552, et seq.) exempts from rulemaking and adjudicatory requirements
activities relating to “military and foreign affairs function.” However,
DOE has generally provided the public with an opportunity to review and
comment on proposed revisions to 10 CFR Part 810. With respect to
Executive Branch actions on specific export applications, much of the
material underlying final decisions would be unavailable to the public.
Furthermore, the factors which underlie DOE's decision and that of

other agencies may involve classified information or sensitive foreign
policy considerations, which could not be made available for public
discussion. We find it significant that in amending section 57b of the
Atomic Energy Act, the Congress in 1978 established detailed procedures
which do not include provisions for public participation.

GAO EVALUATION

The lack of statutory provisions in the Atomic Energy
Act providing the public opporutnities to review and guestion
the basis of executive branch decisions in this area does not
preclude DOE from establishing regulatory procedures. NRC
had established such regulatory procedures before the NNPA
codified them.

As stated on page B4 of the report, we recognize that
in certain cases it may be inappropriate for DOE to make
public all information relating to Government degisions in
'this area because proprietory information, classified infor-
mation, or sensitive foreign policy concerns may be involved.
Nevertheless, NRC has established procedures for public
scrutiny of Government nuclear export decisions, and we be-
lieve, with the effort, so can DOE.
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DOE COMMENTS ON OVERLAPPING
G {

The GAO comments on "overlapping jurisdiction between the Departments
of Energy and Commerce” stating that “...this overlapping jurisdiction
has resulted in unwarranted duplication of effort and confusion among
exporters” and "In particular, the additional time and expense to obtain
approval from two Government agencies is resented by all involved parties.”
The GAO report fails to recognize the important fact that the Department of
Energy reviews approximately 20 to 25 requests for authorizatfon under Part
810 per year while the Department of Commerce processes over 70,000 export
1icense applications. Therefore, while some delay may result from dual
processing by these agencies, we believe the magnitude of the problem does
not deserve the attention devoted to it in the GAO report. However, the
Departments of Commerce and Enerqy have been and will continue to address
the existing regulatory overlap in an attempt to establish guidelines to
ensure that license processing delays are minimized while ensuring proper
::d thorough review of export requests which could pose a proliferation
reat.

GAO EVALUATION

The attention we devote to this jurisdictional problem

arises due to its complexity. Although the problem is not

i he Secretary
as significant as others we discuss, we believe t
of Eangy should address it in the context of the reassess-

ment we recommend.

ADDITIONAL DOE COMMENTS

Comments of an editorial nature have been provided directly to members of
your staff. We appreciate the opportunity to comment on this draft report
and trust you will consider our comments in preparing the final report.

Sincerely,

/7 Ky —

P. Marshall Ryan
Acting Controller

GAO NOTE: Subcaptions provided by GAQ. DCE's additional corments were
incorporated in the report where appropriate and when time
permitted adequate verification.
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DEPARTVMENT OF STATE
Comptroller
Washington, DA 20520

August 8, 1980

Mr. J. Kenneth Fasick

Director

International Division

U.S. General Accounting Office
Wwashington, 0.C.

Dear Mr. Fasick:

I am replying to your letter of July 11, 1980, which
forwarded coples of the draft report: "An Evaluation of
Selected Features of U.S. Non-Proliferation Law and Policy".

The enclosed comments on this report were prepared by the
Assistant Secretary for the Bureau of Oceans and International
Environmental and Sclentific Affairs.

we appreciate having had the opportunity to comment on the
draft report. If I may be of further assistance, I trust you
will let me know.

Sincerely,

ls B bl

Roger B. Feldman

Enclosure:
As Stated

111



APPENDIX IV : APPENDIX IV

GAO Draft Report: "An Evaluation of Selected
Features of U.S. Nuclear Non-proliferation
Law and Policy"

P. IX (Digest) First paragraph. The Government does
not review the proliferation risks of
most nuclear exports. We believe the
following suggested language more
accurately describes the review process,
and could be used as a replacement for
the entire first paragraph. "Concerning
a proposed export of nuclear material,
equipment, or technology, the Executive
Branch undertakes a review to determine

‘ whether the export would be subject to the

3 export criteria contained in the Atomic

3 Energy Act as amended by the Nuclear

1 Non-Proliferation Act of 1978. If the

| Executive Branch determines that these
criteria have been satisfied and that
the export is not inimical to the
common defense and security of the
United States, then it must be approved
by the Nuclear Regulatory Commission
before an export license can be issued."

P, IX (Digest) Second paragraph. In most cases, it
is not a question of export licensing de-
lays (although this perception is
widespread). The real problem which
! causes delays relates to "subsequent
} arrangements."

P. X (Digest) First tic. Item (l). The law says
that approval is necessary in all cases.
Item (2). The point is not entirely

‘ clear. Does this mean "immediate
approval"?

Second tic. We do not believe that
authorizing highly enriched uranium

i for export pending the commercial
availability of low enriched fuel is
a major problem. (See comments below
for p. 95 on same subject.)

P. X (Digest) Last paragraph, first line. Insert
"technology" after "equipment”.

112



APPENDIX 1V

Pp.

5,6

APPENDIX IV

Last paragraph, item (1). You might
want to spell out under political
self-interest or motivation the thought
that whether a nation has a percieved
security threat is a major consideration
in a decision to turn the nuclear weapon
development.

Bottom of p. 5 and top of 6. As stated,
the implication is that agreements for
research and for power are separate
entities., 1In fact, in most cases

research and power are covered under the
same agreement (up to 40 years). Only

in a few cases are there separate research
agreements.

First full para, last line. With respect
to U.S5. civil agreements it is essential
to give a time frame, because the content
of the agreements changes greatly from
one time period to another. Does this
refer to agreements in the 1960's,
agreements written in the 1970's, all
agreements prior to the NNPA or what?

Tic at bottom of page, item (1) should
include the thought that all agreements
also include provision that material
cannot be used for any explosive device
(to cover PNE's).

Item (2). After "available" insert "and,
in most cases, material produced from
supplied material”"... . (Note: in some
of our new agreements we are inserting
the phrase "material produced from
material and equipment.")

Item (3). Safeguards are to be maintained
on what?

Second tic. This provision applies only
in certain old agreements.

First line. The phrase "were added to

agreements" should be changed to "were
added to all agreements".
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P. 9

P. 12
pP. 13
P. 18
P. 24
P. 38
P. 39

APPENDIX IV

First full paragraph. The NPT does
not provide for international inspection
of all peaceful programs. The NPT

e 2y .
provides this only for non-nuclear
weapons states.

Second full sentence. Not entirely true
that breeder reactor program was reoriented
to a more more broadly based assessment of
technologies and fuel cycles... etc.
Although the policy shifted from early
deployment of the breeder and NASAP was
launched, the overwhelming emphasis in terms
of budgetary outlays was on R&D for the
LMFBR.

First paragraph. Enactment of NNPA was
not controversial domestically. It was
passed almost unanimously by both houses
of Congress. It would be more accurate
to say that its enactment was controver-
sial abroad.

Last sentence. Don't agree with the
proposition that predicting uranium
supply is difficult because only a few
nations prospect for it and only in a
few regions. That factor should
facilitate supply projections. To the
extent that it is difficult to predict
uranium supply, the difficulty probably
arises from the fact that it is not
always easy to read producers' expecta-
tions as to demand and response to market
conditions and outlook.

It is important to include in the discussion
of thermal recycle the .fact that economics
does not argue in favor of thermal recycle.
INFCE Final Reports for WG 4 makes this
point rather clearly.

Do the 71% and 43% figures include U.S.
domestic consumption, or do they refer
only to non-U.S. requirements?

EURODIF consortium members try to sell
excess SWUs on the open market, but
reports indicate that there has been
little success.

114



APPENDIX IV

P.

40

40

48

50

60

60

APPENDIX IV

URENCO plant in FRG almost definitely
will not be started in 1980; outlook
is cloudy.

Australia is also discussing, on a very
preliminary basis, joint enrichment
possibilities with the U.S,.

First full paragraph jumps to the
conclusion too rapidly that GCEP might
not even be needed. Although report
states elsewhere that economics might
suggest phasing out diffusion and phasing
in centrifuge, that thought is missing
here and should be incorporated for
perspective. Also, last sentence in

that paragraph should contain appropriate
caveats along the lines that we don't
really know for sure about the technical
and commercial feasibility of new
technologies, and of their timing.

Last paragraph - suggests that there is
more flexibility on timing for constructing
GCEP than there actually is. If GCEP is
delayed another year or so, the

contractors that are now waiting in a
holding pattern probably can't hold out
much longer and their "readiness to

build" will dissipate. The costs of
starting over, something like from scratch,
in the late 1980's, should be carefully
calculated before the statement that

there is a lot of flexibility can be
justified. (n.b. p. 54 notes that GAO

has not revaluated DOE's claims on need
for GCEP. This should be done before

GAO asserts that there is a lot of
flexibility as to timing, etc.)

First line., Should "six" be changed to
"five" (State, DOE, DOD, ACDA, Commerce.
The question is whether NRC should be
included in this list.)

First paragraph, line 4. Suggest you
change "certain" to "other". Lines 5
and 6. Delete "regarding the supply or
use of the exports".
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P.

61

63

64

68-9

70

APPENDIX IV

The question of whether reviews by the
NRC and by the rest of the Executive
Branch represents "double jeopardy" (i.e.
two reviews instead of one) should be
added to the list at top of page. It

is a matter of concern which should be
addressed by agencies.

Table at top of page. It is not clear
whether the delays in the tabulation

are caused by NRC alone or by the Execu-
tive Branch as a whole.

The fact that applications for export
licenses are sometimes delayed because
they come in well in advance of need
should be factored in. (By "in advance
of need" we mean current inventory and
annual useage, particularly for HEU.)

Second line from bottom of p. 68, starting
with "Executive Branch..." through
"delays." on second line of p. 69. We
suggest you delete these sentences and
use the following language instead:

The longest part of the Executive Branch
consideration of these cases involves
preparation and review of the technical
and economic justification of continued
supply of highly enriched uranium to a
particular research reactor. Inventory
of unused highly enriched fuel is weighed
against rate of use and amount requested.
Interagency clearance of the submission
memorandum to the President can be
delayed if any of the cases included for
review are deemed sensitive. the
technical/economic analysis carried out
by DOE.

After third tic, add a new tic

-~ Exports of enriched uranium fuel to
Spain have been delayed pending
conclusion of agreement between Spain
and the IAEA to bring all Spanish
nuclear facilities under Agency Safe-
guards.
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70

71

72

73

APPENDIX IV

Last tic. We propose the following
language:

-- Exports to India have been delayed
because of questions about the
applicability of the full-scope
safequards condition in the NNPA,
the Indian Government attitude
toward non-proliferation issues,
and more recently, the refusal of
India to accept the condition.

First tic. It is confusing to mix up
Executive Branch review with NRC internal
review. These are two completely
separate issues or categories of review.

Second tic. Sentence should make clear
that one-time licensing of nuclear fuel
reloads refers to power reactors only
(not research reactors).

Third paragraph, first sentence. We
suggest the sentence be reworded as
follows:

Exports to the nine-member countries of
EURATOM were disrupted shortly after
enactment of the NNPA because the US-
EURATOM Agreement for Cooperation, as
amended, did not provide the United
States retransfer and reprocessing
approval rights. 1/

INFCE studies are completed. Language
should be updated to reflect this.

First paragraph, second and third
sentences. We suggest these sentences
read as follows:

In September 1977, before NNPA passage,
the United States approved the repro-
cessing of 99 tons of spent fuel over a
two-year period in the Japanese prototype
reprocessing facility at Tokai Mura.
Subject to certain restrictions and
understandings, the approval has been
extended for an additional year or until
1981.
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Pp. 81-2 The recommendations on these two pages
do not appear to be entirely consistent.
On p. 81, the report appears to recommend
that the U.S. tell its trading partners
in advance what use they can make of
U.S.-origin equipment or fuel. But on
p. 82, report says U.S. should stick to
case~-by~-case approach.

P. 83 Second full paragraph. Suggest you
cite Presidential Document.

P. 83 Second tic at bottom of page. Suggest
you add a footnote as follows:

** The current practice is 15 effective Kg.

| P. 84 Second paragraph. The Administration's
! request for Reduced Enrichment for

| Research and Test Reactors program for
| FY 81 is $3 million instead of $5
million. The program will consequently
be slowed down.

P. 84 Third paragraph. Cite the INFCE Study.

P. 86 First paragraph, last sentence. We
suggest you change the working as follows:

According to a State Department official,
the Department for administrative reasons
had preferred to send export requests to
the President in batches, but in the

future will forward such cases individually
as they occur.

P. 86 Second paragraph, second sentence. We
suggest you change the wording as
follows:

The delays, caused primarily by Government
review of the actual requirement for
highly enriched uranium for foreign
research reactors have, indeed, been

Long and persistent.

P. 87 Bottom paragraph, first sentence.

We suggest you change the wording as
follows:
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87

89

APPENDIX IV

Although we strongly endorse the
Administration's policy to reduce the
enrichment levels of highly enriched
uranium exports, we believe the
Executive Branch should decide before
export license applications are submitted
which foreign research reactors merit
continued supply of highly enriched
uranium the quantity to meet fuel fabri-
cation schedules and legitimate reactor
needs and the level of enrichment.

The meaning of the last sentence on the
page is not clear.

Last paragraph. Delete entirely. Informa-
tion is now overtaken by events. Suggest
you substitute this paragraph and all of

p. 90 with following paragraph:

In recognition of the above concern, DOE
with the concurrence of the Departments of
State, Commerce, Defense and ACDA is
prepared to permit retransfers without

an application or formal USG approval of
nuclear material and equipment if authorized
in the NRC export license for periods
beyond one year, provided that the
retransfer occurs within the period of
validity of the export license. However,
in order for this elimination of double
control to take place, the Procedures
Established Pursuant to the Nuclear
Non-Proliferation Act of 1978, published
in the Federal Register, June 9, 1978,
need to be revised.

First tic. By law (NNPA) U.S. must have
reprocessing approval rights. Tt is in
the area of how these rights are exercised
that the Secretary of State has discretion.

Second tic. We do not believe that the
situation with respect to HEU exports

is nearly as an important matter to
foreigners as is the reprocessing approval
issue and wonder whether it deserves
equally "up front" treatment as a policy
issue for consideration by the Secretary

of State. For countries that have existing
contracts for HEU by and large we are
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P. 93 honoring those contracts. As for new
exports, we have made it clear that
we will license HEU for reactors that
are moving to LEU.

P. 94 We wonder whether the policy recommendation
tracks with DOE responsibilities with
respect to technical and economic analyses,
etc.

P. 96 First full paragraph, last sentence. Is
this a Department of Commerce responsi-
bility, rather than DOE's? Suggest you
add the following footnote at end of
this sentence:

* Many of these components not deemed
by the NRC to be directly nuclear-
reactor related were transferred back
to Department of Commerce licensing
authority by publication of the
Revised Commodity Control List on
June 25, 1980.

Appendix 1, P. 4 We suggest the diagram be changed as
shown on xeroxed page attached.

Appendix 1, P. 5 First full paragraph, line 2. After the
phrase "source material" insert "for
nuclear end use"

Appendix 1, P. 5 Footnote 1. Check list of countries,
Pakistan should be added, possibly also
Brazil and Argentina.

Appendix 1, P. 8 We suggest that diagram be changed as
shown on attached xeroxed page.

Appendix II, P. 4 Last paragraph, second sentence. It is
not possible to generalize about the
export conditions in this manner. The
provisions of the Agreements vary widely.

Appendix II, P. 5 First full paragraph, first sentence.
After "condition" insert "of export,".
After "nuclear" insert "material,
equipment, or technology" and delete
all of second line through "source

material”. Same para line 4. After
"statutory" delete "conditions" and
insert "export criteria". Same para,
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Appendix II, p. 5 line 7. After "exports which” delete
"will" and insert "were not reasonably
expected to occur before March 10, 1980".

GAO NOTE: Page numbers refer to the draft report. To
the extent we were able to verify the factual
accuracy of technical comments, we made the
suggested clarifications and revisions. We
also revised our report to make clearer the
Department's position on certain matters.
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UNITED STATES ARMS CONTROL AND DISARMAMENT AGENCY

Washington, D ¢ 20451

i

/

“\N‘“‘J‘

CENERAL COUNSEL August 13, 1980

Mr. J. K. Fasick, Director
U.S. General Accounting Office
International Division
Washington, D.C. 20548

Dear Mr. Fasick:

By letter of July 11, 1980, you requested comments on a
draft GAO report to the Congress entitled "An Evaluation of
Selected Features of U.S. Nuclear Non~-Proliferation Law and
Policy." Our general comments are contained in this letter,
and our more specific comments are attached or are indicated
on the enclosed copy of the draft.

Chapter 1 -- While there has been considerable emphasis
placed on the "capabilities" aspect of non-proliferation
over the past several years, this has not resulted in a
shifting of US policy priorities away from those "political"
instruments of non-proliferation (e.g., the NPT); nor has
there been any change in US recognition that non-proliferation
is first and foremost a problem that challenges us to deal
with the motivations that propel nations toward acquiring a
nuclear explosive capability.

Chapter 3 -- While the ability of the United States to
exercise leverage through the supply of enrichment services
will diminish over time, we remain committed to associating
our LWR fuel supply policy with acceptable standards of non-
proliferation behavior.

Chapter 5 -- We have provided substantial specific
comments to suggest a more balanced approach, to clarify
certain points and, in particular, to note recommendations
which have been implemented.
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Chapter 6 -- We share GAO concern over the lack of
specific criteria for the export of reactor technology, but
also recognize that dealing with this issue would be compli-
cated by existing commercial licensing arrangements that
US vendors have in the LWR area.

If we can be of any further assistance in connection
with this draft report, please contact Harry Marshall of my
staff (632-1866) or Dean Rust in the Non-Proliferation
Bureau (632-7905).

Sincerely,

/Zfé' K

Philip G. Schrag
Acting

Attachments:

As stated.
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CHAPTER 1

(p. 4) We are unaware of any interest in a national
breeder program on the part of Belgium, the Netherlands, or
Italy. Neither the UK, Japan, nor the FRG has yet to decide
on commercialization of the breeder.

(p. 4) We would suggest that the factors which motivate
nations to develop indigenous enrichment and reprocessing are
more numerous and complex than portrayed.

(p. 4) We do not believe that US non-proliferation
policy focusses heavily on capabilities at the expense of
dealing with motivations. The Congress and the President
have emphasized that the NPT is an essential element of US
non-proliferation policy and a continuing and intensive
effort to encourage additional adherents has seen the Treaty
grow to 114 parties. The Treaty of Tlatelolco has been
given fresh impetus over the past three years, principally
through US efforts. The US has intensified its support for
the IAEA in recognition of its central role in multilateral
nuclear cooperation. A possible CTB treaty is viewed as
directly contributing to US non-proliferation efforts. The
US believes the SALT process is important to preventing
horizontal proliferation by demonstrating nuclear weapon
state compliance with Article VI of the NPT and as an admis-
sion that nuclear arms races are counterproductive to
national security objectives. The US has continued to
maintain strong alliance and security relationships, which
also play a strong role in non-proliferation. In 1978, the
US also expanded upon its policy of not using nuclear weapons
against certain states.

(pp. 5-8) The discussion on "agreements for cooperation"
should recognize developments of the past several years,
including:

-- There are only one or two research agreements
still in existence;

-- While many of the early research reactors used
HEU, this is not the case today and many of those
older reactors are being converted to the use of
LEU;

-- Point (1) on page 6 should be footnoted to indicate
that in new agreements this guarantee explicitly
precludes use in any nuclear explosive device

regardless of purpose. Further, the NPT precludes
such use and through recent note exchanges with non-NPT narties

N
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the US has confirmed with cooperating nations that
the formulation used in the older agreements also
precluded use in any nuclear explosive device.

-~ Regarding the first tick on page 7: (a) not all
of the older agreements had plutonium ceilings;
(b) it should be noted that most new agreements
will not have ceilings and that LEU ceilings in
existing agreements with NPT parties have recently
been lifted pursuant to a Congressional joint
resolution; and (c) HEU export policy has been
modified so that the criteria established in the
older agreements are no longer relevant.

In general, the description of the provisions in the second,
third, and fourth ticks on page 7 disserves the reader
because there is no acknowledgement that these provisions
are being upgraded in the renegotiation program pursuant to
the NNPA. (Two amended agreements are in force; several
other new agreements have been completed; and negotiations
have been conducted to upgrade others.)

(p. 9) 1In listing "political" instruments designed to
prevent proliferation, the report should acknowledge the
Treaty of Tlatelolco. This treaty was a Latin American
initiative, but one which the US has always strongly supported.
Indeed, the US has ratified Protocol II and has signed
Protocol I to the Treaty of Tlatelolco. We have appended to
these comments a fact sheet on the treaty.

(p. 10) The increased emphasis on "capabilities" also
stemmed from the increase in the price of oil and the growing
interest in nuclear power by many countries. In addition,
the advanced nuclear states were about to make substantial
commitments to the use of plutonium in commercial applications.
All of these factors contributed to an intensive look by the
US at how the international community could continue to
derive the benefits of the peaceful atom while minimizing
proliferation risks. The US continued to place major emphasis
on political instruments, but also had to address the serious
issues raised by the possible widespread use of weapons-
usable material in peaceful nuclear applications.

(p. 11) We would prefer that the statement attributed
to ACDA be reworded as follows: "According to ACDA...of
affairs, but it would be useful if certain ambiguities could
be clarified and further effort expcnded on the specific
lists of material and equipment which trigger the guidelines;
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and if the members of the Suppliers Group could move toward
a common export standard that would require a recipient
state to have all its nuclear activities under IAEA safe-
guards as a condition of any new supply commitment.”

{p. 11) The discussion on the bottom of the page could
acknowledge the statement by President Ford in October 1976
that was noteworthy because it raised the issue of the
serious proliferation concerns associated with reprocessing
and recycling of plutonium and modified US domestic nuclear
policy accordingly.
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Chapter 3

There should be some mention of two positive aspects
in connection with contracting for US enrichment services:
(1) US prices continue to be far more attractive than West
European suppliers and (2) the recent US offer of the
adjustable fixed commitment contract has remedied the
negative features of the contractual changes adopted in
1973.

Also the conclusion that "US reliance on its enrich-
ment leverage as a non-proliferation tool is an outdated
and unrealistic idea" should be placed in perspective. We
recognize that for a variety of reasons the percentage of
US enriched uranium that will fuel light water power reactors
not in the US will decline over time. Thus, the extent tc
which the US will be able to use this supply relationship
to influence the nuclear policies of other countries will
correspondingly be reduced. However, regardless of what
percentage of the LWR fuelinc market the US has at any one
time, it is essential that this supply arrangement be related
directly to the non-proliferation behavior of the recipient.
That is what the NNPA meant when it stated that the US would
be a reliable supplier to nations that adhere to effective
non-proliferation policies (Section 3). In this sense, the
provision of enrichment services is an integral tool to US
non-proliferation policies. It is not a tool to be used
capriciously, since LWR fueling is critical to the energy
security of recipient countries. Certain minimum standards
are required, however, the most essential being the statutory
criteria of the NNPA.
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Chapter 4

(p.52) We suggest the last sentence be footnoted as
follows:

"Any consideration of proceeding with
commercial application of advanced isotopic

separation technologies must also take into
account global non-proliferation considerations."
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CHAPTER 5

(p. 60) We suggest this introductory section needs a
paragraph which puts the issue into perspective. The NNPA
directs the US to be a reliable supplier to states "which
adhere to effective non-proliferation policies” and to
provide incentives to other nations to join in such interna-
tional cooperative efforts and to ratify the NPT (NNPA -
Section 3). Any evaluation of export licensing needs to
determine whether this goal is being met. Thus, one needs
to distinguish between timely licensing of exports to states
with good non-proliferation credentials and cases that may
require more extensive review since they concern states with
less than excellent credentials. For example, any statistics
which do not distinguish between the time it takes to license
to NPT parties and the time it takes to license to non-
parties like South Africa are inaccurate reflections of what
the Act intended as the goal of being a reliable supplier.

{(p. 62) Add the following sentences to the footnote:
"It should be noted that NRC's reactor component licensing
represents a large portion of US nuclear commerce and steps
have been taken that will make such export activity routine
to states with good non-proliferation credentials."

(p. 64, para 3) At present this section is somewhat
misleading. The following sentences should be added: "It
should be noted that many of these license applications are
awaiting the required assurance letter and thus the applica-
tions themselves are technically incomplete; and other licenses
included in these statistics are for exports to states which
do not meet the necessary statutory criteria. In both such
situations, these applications could be returned to the
applicant thereby reducing the average review time substantially.
However, in an attempt to assist exporters, the NRC and the
Executive Branch have agreed to retain such license applications
and act upon them immediately upon receipt of the necessary
assurances rather than returning the application apd requiring
the exporter to resubmit the application at a later date.”

(p. 67, last para) Revise the first sentence to read:
"The primary reasons that the statutory time limits are not
met are that the application filed is not complete and
cannot be acted upon until the required assurance letter or
other information has been provided, or that the recipient
state does not meet the statutory conditions which allow the
USG to approve such exports."
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(p. 68) This section is very misleading as it char-
acterizes cases where the Executive Branch is legally unable
to act as Executive Branch delays and fails to recognize
that the NRC could return many of these applications directly
to the applicant. Instead, these applications are kept in
the process so as to move them more quickly when the necessary
statutory conditions are met. The following wording would
be a more accurate portrayal of the first two situations:

"-- Lack of appropriate nuclear cooperation
agreements. For exports of nuclear reactors or
special nuclear material the statute requires that
a governmental nuclear cooperation agreement be
in force. The NRC and the Executive Branch are
unable to approve such license applications in
cases where there is no agreement for cooperation
or in cases where the applicable agreement needs
to be supplemented with additional understandings.

"=-= Lack of recipient government assurances.
A long-standing US export requirement is the
'authorized persons letter' from the recipient
government stating that the proposed export will
be subject to the terms and conditions of the
applicable agreement for cooperation and that
the proposed recipient is authorized to receive
the proposed export. 1If such a letter is not
received within fifty-five days after receipt
by the Executive Branch, the license can be
returned to the NRC as incomplete. It has been
Executive Branch practice not to return the
application, but to continue to hold the applica-
tion pending receipt of such a letter. This gives
the appearance that time limits are not being met
when in reality the Executive Branch could return
the application and the 'clock' would stop.
Keeping the application in the Executive Branch
generally speeds up the licensing process once
the requisite assurance has been received."

As to the third point on HEU, delays are not caused by
"executive branch indecision on which foreign research
reactors to continue to supply." HEU applications are
reviewed to determine the actual need for the material based
upon supplied inventory data and licenses are timed so as
not to allow accumulation of HEU on site abroad.

{p. 70) Substitute the following for the fourth tick:
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"-- Exports to Spain, Argentina and Brazil have been
delayed as these countries move towards compliance
with the full-scope safeguards condition in the
NNPA.

"-- Exports to India were delayed as a result of a
dispute between the NRC and the Executive Branch
on the applicability of certain NNPA criteria.”

(p. 72, last sentence) Add the following: (Since
EURATOM does not at present meet all the licensing criteria
established in Section 127 of the Atomic Energy Act, its
multiple reload licenses are conditioned on either a success-
ful renegotiation which places them in compliance with this
gection, or a continuation of a Presidential waiver of this
requirement as provided for in the NNPA.)

(p. 73) The section on reprocessing and plutonium use
is gquite one-sided and does not recognize the US interests
at stake. Thus, the section gives the impression that the
US is capricously exercising its control rights with no
policy direction, whereas in reality actions in this area
are driven by US concern over the proliferation implications
of widespread plutonium use and reprocessing capability.

Point (1) in the first paragraph and the subsequent
paragraph are grossly misleading. The US has ‘always had
reprocessing congent rights (except for EURATOM, IAEA and
Canada) in its agreements for cooperation over US-supplied
fuel. The NNPA extended this to cover any non-US fuel which
may be irradiated in US-supplied reactors. However, in
practical terms this will not result in any new US controls,
at least in the near term. The opposition (as indicated in
the draft report) stems primarily from the change in US
policy which began to question the wisdom of commercial
reprocessing and plutonium use. Since the US was perceived
as being more hostile to these activities, it was feared we

would exercise our reprocessing consent rights more arbitrarily.

{p. 75) It should be footnoted that in the new enrich-
ment contracts, customers will lose prepayments if they
terminate, but will not be subject to menalty pdyments.

(P. 76) The first and second points are not major problems in
our dealings with other states and are issues which are
being addressed.as we negotiate agreements for cooperation.
In particular, the Executive Branch outlined its views on the
"co-mingling" question in hearings last fall on the first
such agreement to be completed (Australia). On "double-
labelling" an arrangement has been worked out with Canada
that is designed to facilitate the administration of controls
in such situations.
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(p. 76) The third point is very unclear as it concerns
the exercise of US approvals over the retransfer of components
and it is not clear how this relates to the previous discussion
of reprocessing. Both because of the requirements of Section
109b. and the Suppliers and Zangger Guidelines, the conditions
applied to the export of a reactor component are IAEA safe-
guards, no explosive use and no retransfer without US consent.

(p. 77) The paragraph in the middle of the page over-
states the case for reprocessing.

(p. 79) The US has extended the original Tokai-Mura
agreement since the NNPA entered into force.

(p. 82, last three sentences) There seems to be a mis-
understanding about current practices for approval of
reprocessing. The US reviews such requests on a case-by-
case basis and since the NNPA has not denied any such requests.
Aside from the Tokai Mura reprocessing, there have been no
requests to reprocess material outside the two NWS operating
commercial facilities, Britain and France. Thus, the statement
that this would be a major departure from existing US practices
is totally inaccurate.

(p. 86, para 2) This paragraph badly misinterprets US
policy on HEU exports. USG officials meet frequently with
European and Japanese officials to plan HEU deliveries.
Submissions to the President attempt to take into account
the need for a steady flow of material to the fabricators
and the transportion available. It is US policy to provide
material on an as needed basis on the basis of inventory
data, and after a technical and economic review of the
possibilities of reducing the enrichment level of the fuel
used. To characterize this as government "indecision" as to
which reactors merit continued supplies is not at all accurate.
The Executive Branch fully recognizes that many reactors
continue to merit HEU supplies and cannot be converted to
lower enrichments for the near term. However, it is still
necessary for the US to review carefully the inventory data
to determine the amount needed and the time frame in which
this material should be supplied. .

(pp. 89 and 90) This entire section is inaccurate. On
February 27, 1980, as part of the President's study on
export disincentives, it was announced that "a separate
retransfer authorization is no longer required in cases
where the retransfer was foreseen and approved in the
licenses issued by the Nuclear Regulatory Commission."
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(p. 93) 1ssues raised in the first recommendation are
being considered in the context of negotiating agreements
for cooperation.

The second recommendation on HEU is one which the
Executive Branch has under consideration. We anticipate
progress on this problem in the near future.

(p. 94) The first recommendation seems to have no
operational significance. The first part should be clear
from the NNPA and the requirements in the applicable agree-
ment for cooperation. (Perhaps what GAO really means here
is the question of under what conditions would the Executive
Branch give such approval.) As to the second part, it is US
practice to act on approvals for reprocessing at the time
such approval is requested by our trading partners, and
since the enactment of the NNPA, the US has not denied any
such requests.

As previously stated, the US has already removed the
requirement for a separate retransfer authorization and thus
has already implemented the second recommendation, and we
suggest you obtain from DOE the procedures it now follows
in this respect.
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Chapter 6

(p-97) A new footnote "b" should be added on the
provision of sensitive nuclear technology to state that
"While export of these technologies is under DOE
jurisdiction, consistent with the restraint provision
in the Supplier Guidelines, it is generally United States
policy not to export them."”

(p.102) ACDA shares GAO concern that the lack of
specific criteria for the transfer of reactor technology
results in a situation where a recipient nation could
evade US controls, and supports the suggestion that the
Executive branch should examine this question. However,
it must be acknowledged that dealing with this issue
would be complicated by existing commercial licensing
arrangements that US vendors have in the LWR area which
would raise potential problems of equity.

(p.105) The last paragraph asserts that "the Executive
Branch has not clearly defined criteria for deciding whether
to approve or deny a specific authorization request." For
the time being, this may be true from the standpoint that
Part 810 regulations have not officially been made consistent
with the NNPA (although the concerned agencies have been
acting as though the criteria were in effect). However, DOE
will soon publish its revised Part 810 provisions which take
into account the criteria of Sections 127 and 128 for exports
of sensitive nuclear technology.

(pp.108-~111) There are somé geneéral inaccuracies in

this section but we will leave it to the Department of
Energy and Commerce to correct them.
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Appendix I1I

(p.1) The word "unilateral" should be deleted as
the export criteria, generally speaking, have already
been accepted by most US trading partners. Further,
it's a pejorative characterization of the right of a
sovereign state to establish its own nuclear export
policies.

(p.4) The NNPA provides for an Executive branch
judgement which would require a consensus of the
concerned agencies rather requiring only consultations.

(p.5) Replace "the safeguards system of the IAEA"
with "IAEA Safeguards."

(p.6) Add a "note a" to indicate that in the case
of new "agreements for cooperation" the export of source
material for reactor fueling or for enrichment must be
pursuant to such agreement.

(p.7) The first two paragraphs should be replaced
by the following”

Subsequent arrangements mean "arrangements entered
into by any agency or department of the United States
Government with respect to cooperation with any nation
or group of nations (but not purely private or domestic
arrangements) involving --

"{A) contracts for the furnis ing of
nuclear materials or 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;
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"(F) arrangements for the application of
safeguards with respect to nuclear materials
or equipment; or

"(G) any other arrangement which the
President finds to be important from the
standpoint of preventing proliferation.”

GAO NOTE: Page numbers refer to the draft report. To
the extent we were able to verify the factual
accuracy of technical comments, we made the
suggested clarifications and revisions. We
also revised our report to make clearer the
ACDA's position on certain matters.
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¥r. James Howard

Associate Director

U.S. General Accounting Office
Washington, D.C.

Dear Mr, Howard:

Enclosed are NRC's comments on your draft report entitied,

APPENDIX VI

“An Evaluation

of Selected Features of U.S. Nuclear Mon-Proliferation Law and Policy."”

Sincerely,

James J mn'lngs,

Enclosure:
NRC comments
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AUG 8 1380

Mr. J. Dexter Peach

Director, Energy and Minerals Division
U. S. General Accounting Office
Washington, D. C. 20548

Dear Mr. Peach:

We have reviewed the draft GAO report entitled "An Evaluation of
Selected Features of U. S. Nuclear Non-Proliferation Law and Policy,"
and in general have no objections to its content and recommendations
(no recommendations were directed to NRC). On July 25, NRC staff met
with GAO staff and provided them with several technical comments and
suggestions for improving the factual accuracy of the report. These
comments were primarily with respect to Chapter 5 of the report, which
dealt with export licensing procedures.

None of the staff's comments would entail any major restructuring or
other significant change to the report, and GAO staff indicated it
would not be necessary to provide them with detailed comments in
writing with respect to these comments.

We note that Chapter 5 of the report was prepared after a series of
meetings with NRC (primarily International Programs) staff, and that
it generally presents an accurate picture of the export licensing
process as far as NRC is concerned. We support fully GAO's recommen-
dations in Chapter 5 to the Departments of State and Energy since the
NRC would benefit from clarifications in the areas mentioned in per-
forming its required consultative functicns under the NNPA with the
Executive Branch.

Sincerely,

& 7J€MW

x%y\_ William J. Dircks, Acting
Executive Director for Operations
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UNITED STATES DEPARTMENT OF COMMERCE
Office of Inspector General

j Washington, D C 20230

*raras

8R!

AUG 2 9 1980

Mr. Henry Eschwege

Director, Community and
Economic Development Division

U. S. General Accounting Office

Washington, D. C. 20548

Dear Mr. Eschwege:

This is in reply to your letter of July 11, 1980 requesting
comments on the draft report entitled "An Evaluation of
Selected Features Of U.S. Nuclear Non-Proliferation Law

And Policy."

We have reviewed the enclosed comments of the Under
Secretary for International Trade and believe they are
responsive to the matters discussed in the report.

Sincerely,

)
g o
Mary P. Bass

Inspector General

|
J Enclosure
|
\
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Washington, D.C. 20230
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JuL 31 1980

Mr. Henry Eschwege, Director

Community and Economic Development Division
United States General Accounting Office
Washington, D.C. 20548

Dear Mr. Eschwege:

This is in response to your letter of July 11, 1980 to
the Secretary asking for the comments of the Department
of Commerce on the draft report to Congress entitled
"An Evaluation of Selected Features of U.S. Nuclear
Non-Proliferation Law and Policy."

Enclosed are our comments. Thank you for the opportunity
to review the report.

Sincerely,

obert E. Herzstein

Enclosure
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Department of Commerce Comments on GAO
Draft Report: An Evaluation of Selected
Features of U.S. Nuclear Non-Proliferation
Law and Policy

The Department of Commerce (DOC) directed its attention to
Chapters 5 and 6 of the report in light of its export licensing
responsibilities under the Nuclear Non-Proliferation Act (NNPA)
as well as the Export Administration Act of 1979.

Chapter 5 discusses the timeliness of the procedures for
licensing exports under the jurisdiction of the Nuclear
Regulatory Commission (NRC), a subject that is specifically
treated in the NNPA. The discussion of the problems and the
conclusions reached appear accurate, but we defer to the
Secretary of State and the Secretary of Energy regarding the
recommendations to them which appear in the chapter.

Chapter 6 discusses the Department of Energy's (DOE's) controls
over various forms of U.S. assistance to foreign nuclear
programs. This includes DOE's technology controls, or the lack
of them, and the overlapping jurisdiction between DOE and DOC
in the commodity export area. The report recommends that DOE
coordinate a comprehensive interagency reassessment of the
controls. We believe that such a reassessment would be useful
and look forward to participating. However, we defer to the
Secretary of Energy on the subject of DOE's own technology
controls.

We are concerned that the report leaves the impression that
DOC/DOE overlapping jurisdiction is a severe problem. We do
not believe the problem to be severe. To date, there have been
only a few applications where a jurisdictional overlap has
occured. Annually, DOE receives only about 20 requests for
rulings under its applicable regulations (10 CFR 810), and not
all of these requests overlap our jurisdiction. Where
duplicative jurisdiction exists, we intend to clarify the
situation for exporters and, if at all possible, eliminate the
duplication. ’

Since June 25, 1980, commodities under Commerce's jurisdiction
that are specifically controlled for non-proliferation purposes
have been identified as part of our Commodity Control List. We
believe this is an important step in the implemention of
Section 309 (c) of the NNPA. Although inclusion of these items
in the list has no effect on the DOE/DOC jurisdictional
overlap, it provides a clearer indication of Commerce's nuclear
non~proliferation controls and should eliminate some of the
past confusion experienced by exporters.
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The last paragraph on page 111 comments on "difficult control
problems” with respect to commodities under a Commerce general
license destined for a nuclear end use. When the exporter "knows
or hes reason to know" that an item will be used for certain very
sensitive forms of nuclear activity, use of the general licence
is invalidated. The control problem arises where the exporter
does not know that a proposed export is intended for one of these
activities or when the exporter deliberately attempts to conceal
such an end use from us. As presently written, the paragraph
leaves the impression that there is a flaw in the controls.

Indeed, while there may be flaws in the approach now taken, we
believe that our controls represent the current best way to
ensure review of sensitive nuclear export transactions. While
our controls will not prevent an export where the exporter does
not know the true intended end use or where the exporter is
deliberating attempting to conceal the true end use from us, the
controls notify industry of the U. S. Government's concern over
such end uses and provide a basis for punitive action when a
willful violation occurs. Moreover, they permit the review of
export transactions involving commodities that cannot be placed
under validated licensing because of their very broad multi-
purpose nature, It is simply not feasible or desirable to review
all exports to all determinations on the basis that they may be
utilized for nuclear purposes. However, to improve the operation
of the controls in question, Commerce is seeking ways to inform
exporters of the countries or foreign entities that engage in one
or more of the "sensitive" activities, There are security and
diplomatic problems in so doing that have not been resolved,

We believe the report should be revised to reflect the above.
Accordingly, the last two sentences of the first paragraph on
page 109 should be revised to read:

"As a result, the jurisdictional overlap arises when the form
of assistance involves the export of commodities which are not
licensed by NRC but by Commerce and have a nuclear end use.
Examples of these so-called general purpose or dual-use
commodities include certain types of computers, high speed
cameras, heat exchangers, neutron generators and tunable diode
lasers.”

The last paragraph on page 109, the paragraph on page 118, and
the first paragraph on page 111, should be revised to read:

“Under the Export Administration Act of 1979 Commerce has
export control authority over most commercially available
commodities, including dual purpose commodities with nuclear
end uses. All items under its jurisdiction require a license.
However, many items are under "general license", which means
that exporters may freely export the items without obtaining a
specific authorization from Commerce. Other items require a
"validated license" (o specific authorization) before they can
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be exported, Validated )icencses are required to implement
various besic export control objectives, including the U. S.
nuclear non-proliferation policy. This obligation is stated in
Section 309 (c) of the NNPA, which directs the institution of
controls by Commerce over items which, if used for purposes
other than those intended, could be of significance for nuclear
explosive purposes,

"Commerce's export regulations contain a Commodity Control List
that lists the items which require a validated license to
certain destinations. As of June 25, 1980, the List speci-
fically identifies the group of commodities being controlled
for non-proliferation purposes. 1In addition, Commerce requires
a validated license for exports of certain nuclear related
technology to all destinations. However, technical data under
its jurisidction may be exported under general license to free
world countries,

"Commerce's regulations further indicate that its commodities
may not be exported under a general license, regardless of the
destination, when the exporter knows or has reason to know that
the item is to be used for nulcear weapons or for use in
"sensitive” nuclear facilities. Those "sensitive" uses include
the chemical processing of special nuclear or source material,
production of heavy water, separation of isotopes of source and
special nuclear material (SNM), or fabrication of plutonium-
bearing fuels,

"DOE has jurisdiction over the export of commodities that can
be shipped under general licenses from Commerce when the
commodity would directly or indirectly aid in the production of
SNM in & communist country or is for use in any "sensitive"
nuclear facility in any foreign country. Specific authoriza-
tion from both agencies is required when (1) the commodity
would directly or indirectly aid in the production of SNM in a
communist country or is for use in a "sensitive" nuclear
facility in any country, and (2) the commodity either falls in
Commerce's validated license category or the exporter has
submitted an application on the grounds he knows or has reason
to know the item will be used for the "sensitive" nuclear
facilities. 1In some instances Commerce may require a validated
license for the export of certain nuclear related eguipment on
its Commodity Control List to all destinations, but the same
equipment may be generally authorized by DOE rules for export
to free world countries,

"DOE and Commerce officials acknowledge that this overlapping
jurisdiction has occasionally resulced in duplication of effort
and confusion among exporters. Time and expense to obtain
approval from two Government agencies is counterproductive for
all involved parties although the case volume is not large.
Commerce and DOE officials recognize the problem and continue
to work towards its resolution."
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Finally, the last paragraph on page 1]1 should be revised to
read:

"It shold be recognized that controls over commodities which
ordinAarily could be exported under a general license but
because they Aare destined for a nuclear end use require a
validated license may not always prevent exports that the U. €.
Government would wish to prevent. As indicated above, Com-
merce's rules provide for the revocation or invalidation of
general licensecs when the exporter knows or has reason to know
that its exports will be used for nuclear weapons purposes or
for the "sensitive" nuclcar facilities. 1In such circumstances,
the exporter is required to obtain a validated license and DCF,
along with other agencies, would be consulted before authoriza-
tion is granted. For these rules to be effective, exporters
must be aware that their exports are destined for a sensitive
nuclear end use. They do not always know the end use, however.
For example, in 1978 it wac revealed that Pakistan had
purchased some items which could be exported under general
license for use in an unsafequarded enrichment facility but
which were claimed to be for a non-nuclear end use. Subse-
quently, Commerce revised its Commodity Control List to require
validated licenses for such items. This action was possible
because the commodities could be fairly narrowly defined. This
measure may not, however, always be feasible or desirable when
the commodities are of a very general purpose, off-the-shelf
nature,

"Commerce is seeking ways to inform exporters of the countries
or foreign entities that engage in one or more of the "sensi-
tive" activities, but there are security and diplomatic
problems in so doing that have not been resolved. Meanwhile,
existing controls offer a basis for punishment of willful
violators. Moreover, Commerce and Energy believe that
requiring a validated license serves a useful non-proliferation
purpose by alerting exporters to governmental concern over
assistance to nuclear weapons programs or the "sensitive"
facilities."
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