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FOREWQRD

Since World War II there have bees more or less continuous inter-
national discussions and negotiations oa arms control agreements. The
study and planning of such agreements have become a regular, insti-
tutionalized part of the U.S. governmest’s foreign policy activities. Al-
though few arms agreements have been achieved, they will continue to
command the attention of governments as long as the costs and dangers
of arms competition cause concern.

One of the obstacles to achieving arms agreements—and it is an
obstacle greatly enhanced by the technology of the nuclear age—arises
from the difficulty of verifying the compliance or noncompliance of sig-
natories. Any serious arms control program must pay scrupulous, de-
tailed attention to the enormous technical and political problems that
verification involves. This study examines with unique thoroughness
some of the practical problems of organizing verification. In the process
it also shows much about the real scope and limits of arms control.

This book is a revision and condensation of a study initially prepared
by the Washington Center of Foreign Policy Research under a contract
for the United States Arms Control and Disarmament Agency. The
preparation and editing of the manuscript for publication was under-
taken by William E. Butler, to whom the author and his associates are
greatly indebted.

The views and judgments set forth in this book are solely those of the
author and his associates and do not necessarily reflect the views of the
United States Arms Control and Disarmament Agency or any other
department or agency of the United States government.

June, 1968

ROBERT E. OsGooD

Director

Washington Center of Forcign
Policy Research
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INTRODUCTION

Since the failure to get the Baruch comprehensive atomic energy con-
trol plan accepted in the mid 1940’s and early 1950’s, the great powers
have turned to partial measures of arms control or disarmament in
the Eighteen Nation Disarmament Committee (ENDC). Several pro-
posals for such measures are analyzed in this volume. The United
States has also stated that it is prepared to discuss proposals for the
exchange of military missions and for a system of observation posts to
reduce the danger of war by accident, miscalculation, or surprise. The
1963 Limited Nuclear Test Ban Treaty prohibits nuclear testing in
outer space, the atmosphere, and underwater. An outer space treaty
which entered into force in October 1967 prohibits the orbiting and
stationing of nuclcar weapons in outer space and on celestial bodies.
A treaty for a Latin American Nuclear Free Zone promises to prevent
a nuclear arms race in a prescribed zone.

This piccemeal approach to halting the arms race suggests that there
are specific arcas in the armaments field which might be limited on a
mutually acceptable basis. Each requires differing degrees of verifica-

i
i
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INTRODUCTION

tion and access to ensure compliance. Once the processes of arms con-
trol are set in motion, mutual confidence might grow and the original
arrangements give way to more comprehensive ones. This is not to over-
look the issues which transcend East-West differences with respect to
verification, but the very question of verification has tended to prevent
agreement on arms control measures, especially when on-site inspec-
tion is involved.

No inspection system can be perfect or foolproof. Perfection is not
attainable given the frailties of man and the complexities of tech-
nology. Technical systems can malfunction; human beings err. On the
other hand, certain inspection schemes are more effective than others.
The overriding criterion must be a verification system that adequately
protects the interests of the parties to the agreement.

Within this criterion, the system should provide a framework suffi-
ciently flexible to be modified as technical requirements change. To en-
courage the building of confidence, it is important not to set an unattain-
able goal. No one can hope to foresee in detail all the problems that
might arise. Yet, if agreement on objectives can be attained, even a
relatively modest verification system might develop a reasonably effec-
tive modus operandi.

Finally, one must prepare for the transition from a bipolar approach
to arms control to one based on a diffusion of power centers. Partial
measures agreements must be kept under continuous evaluation as the
balance of forces changes. For example, the inclusion of mainland China
and France would be an important condition to the long-term success
of such agreements.

The purpose of this volume is to analyze, evaluate, and project inter-
national systems for verifying compliance with arms control and dis-
armament agreements.

Part I examines four important cases, three of which relate to nuclear
arms, and the fourth to a first stage of general and complete disarma-
ment (GCD). These four cases are examined because they concentrate
on the crucial issues involved in arms control agreements. The cases
are (1) the U.S. proposal for a verified agreement to halt production
of fissionable materials for weapons purposes; (2) the Gomulka Propo-
sals and the Rapacki Plan; (3) the U.S. proposal for a verified freeze
of the number and characteristics of strategic nuclear offensive and
defensive vehicles; and (4) the verification of Stage I of the proposals
for GCD.

1. The first of these cases examined in this volume—a verified agree-
ment to halt all production of fissionable materials for weapons use—
deals with a proposal submitted to the ENDC by the United States on
January 21, 1964. It is a proposal of a far-reaching character in that it
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seeks to limit the amount of explosive materials available for nuclear
weapons and would at the same time permit the production of fissionable
materials for peaceful purposes. Verification would be lodged largely
with the International Atomic Energy Agency (IAEA).

A major purpose of this partial measure of arms control is to halt the
proliferation of nuclear weapons and weapon technology to those na-
tions not now having nuclear weapons in order to reduce the threat to
peace and security. It is the view of the, United States, which the United
Kingdom and the Soviet Union share, that “every increase in the num-
ber of nations controlling nuclear weapons will multiply the possibilities
of nuclear confrontations and the risks of accidental or intentional use
of nuclear weapons.”* The spread of suclear weapons to other states
cannot but decrease the security of the non-nuclear states and the

“acquisition of nuclear weapons by smaller countries would increase
the likelihood of the great powers’ becolmng involved in what otherwise
might remain local conflicts.”?

The proposal to halt the production of fissionable material is in some
respects similar to, and in others different from, one aspect of the agreed
draft of a non-proliferation treaty tabled by the United States and the
Soviet Union at the ENDC in March 1968.

The draft of the non-proliferation treaty obliges non-nuclear states
to accept the proposed safeguards, but not the nuclear powers. On
December 2, 1967, President Johnson, on the occasion of the 25th an-
niversary of the first atomic chain reaction, announced that the United
States, when and if the non-proliferation treaty goes into effect, “will
permit the IAEA to apply its safeguards to all nuclear activities in the
United States—excluding only those with direct national security signifi-
cance.”® Under this offer, the IAEA will be able to inspect “a broad
range of U.S. nuclear activities, both governmental and private, includ-
ing the fuel in nuclear-power reactors owned by utilities for generating
electricity, and the fabrication and chemical reprocessing of such
fuels,”* the President asserted. He made it clear that the United States
is not asking any country to accept safeguards that it is unwilling to
accept itself, and invited the nations of the world to join in, It is doubt-
ful whether the Soviet Union will respond to this appeal in the light of
its long-standing aversion to on-site inspection.

One serious problem related to the non-proliferation treaty has been~
raised by some non-nuclear states, all of whom are being asked to forego
acquiring nuclear weapons. What if a non-nuclear country becomes the
object of a threat of nuclear attack or blackmail? Would the nuclear
powers be prepared to guarantee not to use or threaten to use such
weapons against non-nuclear states in all circumstances? In addition
to this self-denying ordinance, what would the nuclear powers do if

3. ;
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onc of them violated its commitment? These are some of the ques-
tions which non-nuclear states are asking.

The President has on several occasions spoken out on the question
of a threat of nuclear blackmail. On October 18, 1964, for example,
on the occasion of the first Chinese nuclear explosion, President John-
son stated: “The nations that do not seek national nuclear weapons
can be sure that, if they nced our strong support against some threat of
nuclear blackmail, then they will have it.”> A Presidential policy
statement of this character is unilateral and not in the nature of a treaty
obligation. As onc writer put it: “The force of a unilateral policy
expressed in sufficient detail to make clear that it will be a basis for
future action should not be underestimated, nor should the binding
character of a guarantce in treaty form be overestimated.”®

It appears clear from the discussions in the ENDC and in the United
Nations that the non-proliferation treaty tabled by the United States
and the Soviet Union or a separate treaty will need to embody the con-
cept of an acceptable balance of the mutual responsibilities and obliga-
tions of the nuclear and non-nuclear states.’

If these problems can be resolved, it will be necessary to develop and
expand expeditiously the IAEA verification organization to cope with
the rapid spread of nuclear facilities producing ever increasing quanti-
ties of fissionable material which can be converted to nuclear weapons.

How this could be done in the more difficult case—that of the pro-
posal for a halt in the production of fissionable materials for weapons
uses—is examined in the first case study in this volume.

2. The second case examined includes the Gomulka Proposals and the
Rapacki Plan. There have been several variants of the latter; the one con-
sidered here was submitted by Poland’s Foreign Minister, Adam Ra-
packi, in the ENDC on March 28, 1962." It provides for the elimination
of nuclear weapons and the means of delivering them and the reduction
of armed forces and conventional armaments within the limited area of
the Federal Republic of Germany (FRG), the German Democratic
Republic (GDR), Czechoslovakia, and Poland. The nuclear ban would
also be binding on the four nuclear powers, the Soviet Union, the United
States, the United Kingdom, and France which maintain forces in the
territories of these countries. The proposal calls for a verification system
to ensurc compliance.

A less complicated variant of the Rapacki Plan is the Gomulka Pro-
posals,” submitted to the governments concerned on February 29, 1964.
It proposes a freeze of the existing nuclear status quo in the same
geographical area and a control system to verify compliance composed
of the representatives of the Warsaw Pact and NATO countries on a
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parity basis. Unlike the Rapacki proposal, the Gomulka Proposals do
not deal with conventional arms nor with armed forces.

The nuclear-free zone concept has been the subject of discussion
in the United Nations and elsewhere since 1956 and has related to areas
such as the Middle East, the Balkans, Africa, and Latin America. Only
in the Latin American area has the concept found concrete expression.
In Mexico City fourteen Latin American governments on February 14,
1967 signed the Treaty for the Prohibition of Nuclear Weapons in
Latin America. This is the first nuclear free-zone treaty for an inhabited
area of the world and constitutes a landmark in man’s quest to limit
the nuclear arms race. It is of interest o note what the United Nations
Secretary-General said on the occaswn of the successful conclusion of
its negotiation:

The provisions of the Treaty also mark @ major step forward in the field
of verification and control. Among the treaties I have mentioned [the
Antarctic Treaty of 1959, the Nuclear Test Ban Treaty of 1963, and the
Outer Space Treaty of January 1967] the one you have to-day approved is
the first and only one that establishes an effective system of control, under a
permanent and supervisory organ. By adopting the safeguards system of the
International Atomic Energy Agency and by setting up a system of special
inspections in case of suspicion, outside of the Agency’s safeguards system,
of violation, you have also pioneered the way in providing a sound method
of assurance to all parties that the Treaty will be observed.1®

While the United States and its allies have approached the nuclear-
free zone concept chiefly in terms of preventing multiplication of
nuclear powers, the Soviet Union and its allies have generally called for
keeping areas in various parts of the world, particularly in Central
Europe, completely free from nuclear weapons. The expression of that
aim is to be found in the Rapacki Plan and the Gomulka Proposals.

A nuclear-free zone in Central Europe raises a number of complex
political problems which differ from those encountered in the Latin
American treaty. Nuclear weapons are already present in the former,
and some states have a far greater potential for converting fissionable
materials into effective weapon systems than any Latin American states.
Moreover, Central Europe is of greater strategic importance. An agree-
ment for a nuclear-free zone in Central Europe would serve to prevent
nuclear weapon proliferation. 1t would be an essential part of a broader
East-West political and military détente.

3. The third case examined is the United States proposal for a freeze
of strategic nuclear delivery vehicles which President Johnson urged
upon the ENDC in January 1964.

The purpose in submitting this proposal, in the President’s words,
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was “to halt further increases in strategic armaments now.” He told the
ENDC that “the security of all nations can be safeguarded within the
scope of such an agreement, and that this initial measure, preventing
the further expansion of the deadly and costly arms race, will open the
path to reduction in all types of forces from present levels.”**

In the view of the United States, this partial measure of arms control
was singled out for consideration by the ENDC because the strategic
nuclear vehicle is a weapon of the greatest destructiveness, the most
costly to produce, and—in the words of the U.S. Representative to
ENDC, William Foster—"a freeze on these weapons can be achieved
with effective inspection requirements which would be less than those
required for a general and complete disarmament program limiting all
major armaments across the board.”**

The analysis in this case study is directed both to the extent of verifica-
tion which can be achieved and the organizational requirements for such
verification.

4, The fourth case study is based upon proposals for GCD introduced
by the Soviet Union and the United States in the spring of 1962. Such
proposals are not new. The League of Nations and the United Nations
have wrestled with the problem unsuccessfully for years.

Early discussions in the United Nations focused on international con-
trol of atomic energy and general disarmament. They resulted in repeated
deadlocks between the Soviet Union and the Western Powers primarily
over the issue of verification. After 1955, emphasis shifted to a search
for partial measures of arms control that might dampen down the arms
race.

Interest in GCD was revived in 1961 when the United States and
the Soviet Union submitted to the United Nations General Assembly a
“Joint Statement of Agreed Principles for Disarmament Negotiations.”
The statement was unanimously endorsed by the Assembly and an agree-
ment was reached on a new negotiating forum—the ENDC.1#

On March 15, 1962 the Soviet Union submitted to the ENDC a
“Draft Treaty on General and Complete Disarmament Under Strict
International Control.” A month later the United States submitted its
“Outline of Basic Provisions of a Treaty on General and Complete Dis-
armament in a Peaceful World.” These two plans for accomplishing
GCD through a process of three stages are the most comprehensive
either government has ever introduced. The discussions on them in the
ENDC are among the most extensive and concrete ever held on the
subject of general disarmament.

At the outset, the ENDC decided that “concurrently with the elabora-
tion of agreement on general and complete disarmament” it would con-
sider “various proposals on the implementation of measures aimed at

6
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lessening international tension, consolidating confidence among States,
and facilitating general and complete disarmament.”* In more recent
years, discussion on arms control has centered almost entirely on pro-
posals for limited agreements of the latter type rather than on GCD.

Most of the proposals for partial measures, however, are identical
with, or very similar, to the measures in the United States and Soviet
plans for Stage I of GCD including the proposals analyzed in the first
three case studies. The acceptance of several of these measures might
require a verification system very similar to that which would be needed
for Stage I.

Both the United States and Soviet plans call for the establishment of
an International Disarmament Organization (IDO) to verify compliance
with a general disarmament treaty. The comparative analysis contained
in the fourth case study of the provisions concerning the structure,
powers, and functions suggested for this organization is of considerable
interest, not only because of the contrast between the approaches of the
two superpowers toward a verification system but also what is disciosed
concerning their attitudes toward international organizations in
general.

Among the questions analyzed in these cases are the appropriate
jurisdiction and functions of verification organizations; the allocation of
verification functions between inspection systems under the control of
the adversary and/or international systems; the problem of whether or-
ganizations should have functions beyond information gathering and dis-
semination, such as determining the existence of a violation or deciding
or recommending responses to alleged or established violation of arms
control and disarmament measures; the appropriate membership,
structure and voting, or other decision-making procedures of such or-
ganizations; the number and types of organs: and the distribution of
authority among such bodies.

Attention is also devoted to such problems as recruiting and retaining
competent, impartial international personnel. the need for special quali-
fications or technical training, as well as for balanced representation of
geographical areas and political systems on such a staff. Consideration is
given to the relationship of a verification organization to other inter-
national organizations, including the United Nations, the International
Atomic Energy Agency, and regional organizations.

In light of the problems considered in these casc studies. and in light
of the first-hand experience of some of the authors with international
organizations and scientific and technical aspects of verification, Part 11
develops general principles pertaining to solutions of anticipated inter-
national organizational problems in the course of verifying compliance.

.',
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Also examined afe such questions as the extent to which verification
organs might be merged with, or become subsidiary to, organs of the
United Nations or other existing international organizations and the
degree to which autonomy for verification organizations is desirable.

In addition to general principles, Part II includes a proposal for, and
analysis of, the feasibility and desirability of creating a single interna-
tional verification organization that at a later date could assume some
or all of the functions carried out by other organizations in these fields.



ORGANIZATIONAL ARRANGEMENTS
FOR VERIFYING ARMS CONTROL



THE U.S. PROPOSAL TO HALT PRODUCTION
OF FISSIONABLE MATERIALS
FOR WEAPONS PURPOSES

Verification of a “cutoff” agreement to halt production of fissionable
materials for weapons use is based on the principle of accountability;
that is, determining the amount of fissionable materials produced and
tracing the purposes for which the materials are utilized. In this re-
spect the cutoff is a lineal descendant of the first U.S. proposal, the so-
called Baruch Plan, to eliminate nuclear weapons and to ensure the
utilization of fissionable material solely for non-weapons purposes.

When the United States proposed the Baruch Plan in 1946 and was
the only state producing fissionable materials, it was possible to account
for all past and future production and therefore to ensure that such
materials were not used for weapons. By 1953, production by the
United States, the Soviet Union, and the United Kingdom had increased
to such an extent that it was no longer possible to account for past
production with sufficient accuracy to guarantee the elimination of
nuclear weapons, although this was not officially recognized by the Soviet

1.
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Union and the United States until 1955.' Thereafter, discussions of
arms limitations cntailing verification were confined to future produc-
tion. Although this could not eliminate the danger of nuclear war among
powers with nuclear weapons, limitations on future production could
assure that their stockpiles would not increase and that other states
would not become nuclear powers.*

The safeguards system for a cutoff has not been elaborated upon in
arms control negotiations. In 1962 the United Kingdom estimated in the
ENDC the requirements for ensuring that production of fissionable
materials would be utilized solely for peaceful purposes on a world-wide
basis, and the United States, in June 1964, outlined such a safeguards
system to the Committce. The American proposal (ENDC/134, June
26, 1964) is the point of departure in this study for an examination of
intcrnational organizational arrangements to verify a cutoff.

Sevcral assumptions should be made clear at the outset. First, the or-
ganization to police the cutoff would be built on the structure of the
IAEA. Second, this study assumes a gradual improvement of Soviet-
Amcrican relations over the course of the next ten years. No assump-
tions are made with regard to relations of cither the United States or
the Soviet Union toward other states such as France, Germany, or Com-
munist China.

Any series of treaties embodying a cutoff would ultimately include a
package of basic undertakings: (a) agreements among the United
States, the United Kingdom, and the Soviet Union not to disseminate
weapons information and not to transfer nuclear weapons to other states;
(b) provisions for international transfer of fissionable materials under
safeguards to assure their peaceful use; (c) provisions for the cutoff it-
self—no further production of fissionable materials for atomic weapons;
and (d) intcrnational inspection of shut down facilities—reactors pri-
marily for production of plutonium—as well as other facilities involved
in production.

It is also assumed that certain technical considerations such as dif-
ferences in the quality of the plutonium produced from various types of
reactors would not alter the verification requirements, since all pluto-
nium from power reactors has a weapons potential. The present increased
value of plutonium for certain non-weapons uses produced by long
irradiation also would not alter verification requirements, since a poten-
tial violator is not likely to be deterred by a premium price.*

Only modest progress has been achieved in the negotiation of a cutoff
partly because the Soviet Union has assumed that the cutoff would entail
a verification system involving intrusion disproportionate to its advan-
tages. Estimates of some Western observers for an inspection force have
ranged from 10,000 to 45,000. However, a careful analysis of the re-

12
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quirements for verification machinery suggests that verification can be
attained in an organization substantially smaller than any heretofore sug-
gested. Moreover, until recently it was believed that the production of
fissionable material for non-weapons programs would be small in com-
parison with existing weapons stockpiles not affected by a cutoff and
would not justify elaborate verification machinery. Recent technological
developments, however, have enabled nuclear fuels to compete economi-
cally with conventional ones in certain areas of the world in the produc-
tion of electric power. By 1980 it is projected that non-weapons uses
will produce significant quantities of fissionable material even in relation
to past stockpiles. The development of a weapons capability by France
and Communist China underlines the importance of controlling prolif-
eration of nuclear weapons before stockpiles are so widely dispersed
that no accountability system can appreciably increase international
safety.

This paper was prepared in light of these developments with a view
to working out a verification scheme that would provide reasonable
assurance of detecting violations and result in minimal intrusion into
states with nuclear facilities.

Inspection under the IAEA

There is at present an inspection organization in the IAEA which is
responsible for verifying the operation of a number of research and
materials testing reactors, a few power reactors, and one commercial
chemical fuel processing plant. The first question that arises is whether
this system could be extended to cover all declared reactors anywhere in
the world.

The task of inspecting reactors is simpler than dealing with other stages
of the nuclear fuel cycle. The fuel element of a reactor generally con-
tains either natural uranium or uranium with a low degree of enrich-
ment. Since the fuel elements are sealed and are radioactively “hot,” it
would be difficult to remove either the uranium or plutonium content
from the fuel clements at the reactor site. The fuel elements must cool off
in a pool for months before it is safe to handle them. To separate the
plutonium product requires complex processing not generally done at
the reactor site. Thus, the possibility of diversion of either uranium or
plutonium is slight. It would be possible to introduce into the reactors
other materials which could be radioactivated and then withdrawn.
However, operations data would go a long way toward detecting such
efforts, and the quantity of additional materials which could be produced
in this manner would be relatively small. It would indeed be a major
effort to devclop a bomb from this sort of diversion.

An increasc in the number of reactors subject to inspection would not

14
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require a proportionate increase in the number of inspectors or support-
ing personnel. It is reasonable to conclude that the IAEA could be the
instrumentality for verifying reactor operations anywhere in the world
if a cutoff agreement should give the Agency this authority. In view of
the large number of states possessing reactors as well as the necessity of
utilizing the data as part of an international accountability system,
reciprocal inspection of reactors would seem unsatisfactory.

Verification of Chemical Prtrbcessing Plants

A chemical processing plant is one of the two stages of the nuclear
fuel cycle where nuclear materials could #nost readily be diverted from
peaceful to military uses. Upon the dissolation of the fuel elements and
the separation of the contents into plgtonium or U-233, uranium
with varying enrichments of U-235, and waste products, the plutonium
and U-233, and in some instances U-235, @re in a form where they could
be utilized for weapons. In the past, it wag generally believed that exact
verification of the production of a chemical separation plant presented
vast difficulties. While it would be possible to measure the product of the
plant accurately, an exact balance of the output with the fissionable ma-
terial content of the input was the problem. Spent fuel rods are highly
radioactive when they enter the plant, and it is impossible to make an
accurate input measurement of the nuclear materials they contain. In
lieu of accurate input measurements, an estimate is made based upon
the design of the reactor where the fuel elements were utilized and its
performance record. It is thus possible to predict the uranium and
plutonium content of the fuel rods. Recent developments, however,
have considerably simplified the problem of attaining accurate account-
ability in a chemical processing plant.

In 1966 the U.S. AEC reached an agreement with the IAEA per-
mitting it to inspect the first commercial chemical processing plant in
he world—the plant of Nuclear Fuel Services, Inc., (NFS) at West
Vailey, N.Y. The decision to utilize an international organization to
inspect the first commercial chemical processing plant reflects the fact
that the technology is in the public domain. The Commission authorized
NFS to prepare as a research project a Safeguard Procedures Manual
for the NFS Reprocessing Plani. After completion of the Manual in
February 1967, discussions with IAEA resulted in agreement on the
safeguards procedures. The first fuels subject to IAEA safeguards were
actually processed and the safeguards successfully applied in August
1967.

Previous studics on safeguarding chemical processing operations have
become largely outdated by the results of the NFS study. This study
was prepared undecr the direction of Dr. R. P. Wischow, at that time

15



ORGANIZATIONAL ARRANGEMENTS

Director of Research and Development at NFS, and summarized by Dr.
Wischow and Dr. W. A. Rodger on June 26, 1967, at the Symposium
on Safeguards and Development at the Argonne National Laboratories
in Illinois.*

The safeguards system developed for NFS confirms the validity of
the U.S. approach to this problem in the ENDC. The three main fea-
tures of the United States position were review of design, maintenance
of adcquate records and reports, and inspection of physical surround-
ings.

gThc NFS plant design lends itself readily to the application of safe-
guards procedures. The NFS plant ordinarily will not operate for more
than twenty-five or thirty days without shutting down to account for
materials which may have stuck to the pipes or other portions of the
plant. Under this method of operation, discrepancies between the input
and the output will be detected quickly, and investigations can be made
to determine the cause. This is not possible in the Hanford and Savannah
River plants where operations are almost continuous, and the plants
are not cleaned out more than once a year. Furthermore, the NFS
plant permits visual observation of most of its operations and the obtain-
ing of samples at all stages. The IAEA procedures fully utilize thcse
favorable features and call for many samples, as well as Polaroid photo-
graphs of significant operations. These design features arose primarily as
a result of commercial considerations: the necessity of separating the
varying nuclear materials of several customers. However, they do also
facilitate inspection.

The IAEA inspection system relics primarily on the second and
third features suggested in the ENDC paper submitted by the United
States: accountability and surveillance. The NFS accountability program
is capable of accounting within plus or minus 2 percent of the plant
throughput. The suggested procedures are intended to determine with
an assumed 95 percent confidence level that a nondetected diversion of
nuclear materials would be less than the uncertainties of the accountabil-
ity program. This leaves something to be desired, since 2 percent of the
throughput would still be a sizable amount of fissionable material.
However, the Argonne paper shows that a bias would become apparent
if the entire amount were diverted. The safeguards program would thus
be capable of detecting, if not preventing, diversion. The accountability
and physical security measures, however, might discourage a would-be
diverter by convincing him his actions would be detected.

The Argonne paper recommended a resident staff of eighteen, at a
cost of $500,000 annually, to safeguard the entire production of the
NFS plant. This is in contrast to the staff of ten assigned by IAEA for
the initial inspection. This recommendation, however, “was directed to-
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wards an inspection of an isolated fuels reprocessing plant and not a
plant that was part of an overall safeguarded fuel cycle complex,” a
situation that would exist in the event of a cutoff. The Argonne paper
concluded that “many more people are required to safeguard an inde-
pendent facility than would be required for the same facility that was
part of a fully safeguarded nuclear fuel cycle. In the latter case, a true
system of audit or checks and balances could be effectively utilized to
verify whether or not a diversion has occugred.”?

The estimated personnel and costs fof inspection of the NFS plant
are substantially less than the manpowet and cost estimates suggested
by earlier studies. For example, a study by the Vitro Corporation sug-
gested twenty-nine inspectors, a capita} cost (in 1956 dollars) of
$724,500, and an annual operating cost of $1,034,000 for a smaller
complex of power reactors and chemicaliprocessing plants. This would
be between 15 and 20 percent of the total anticipated annual operating
costs of the complex described in the \fitro report as compared to a
safeguards cost not to exceed 5 percent of operating costs of NFS. The
primary reason for the high costs and personnel requirements is that the
Vitro report contemplated that the IAEA would maintain its own system
of accountability, duplicating the system which the facility must main-
tain to account to its customers. If accountability to the IAEA to assure
against diversion is no more precise than the accountability to customers,
the IAEA need only supervise the plant accountability system to insure
its integrity and exercise surveillance to exclude massive cheating. Such
cheating would probably have to involve the facility operators, the cus-
tomers, and the AEC inspectors. Substantial diversions short of a mas-
sive cheating system would show up in the company's accountability
system.

NFS accountability to its customers is a far higher percentage than
had ever been considered feasible at the time of other earlier studies of
safcguards. It can be attained under existing technology only through
certain procedures for averaging losses and gains from processing in-
dividual lots over a period of as long as a year, measurement of the
recovered product on the premises, measurement of fissionable ma-
terials in the waste streams, and other techniques set forth in detail in
the contracts between NFS and its customers.

The Argonne paper observed that the NFS experience suggested “‘a
realistic and effective program with limited expenditures can be done
by restricting the safeguard limits to those acknowledged by the plant
accountability program. . . . It is again emphasized that the limits sug-
gested, that is accountability alone, will to some extent be extended by
virtue of the surveillance effort applied.”® The paper proposed an inde-
pendent determination of the accountability of safeguarded plutonium
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through independent sampling and analysis using “relatively sophisti-
cated” apparatus that may include television systems, monitors, alarm
devices, tamper-proof seals, laboratory facilities, and analytical equip-
ment.

The paper further concluded that the program would not require much
additional physical surveillance. The large number of observers would
interfere with plant operations, result in severe personality conflicts be-
tween the inspectorate and plant management, and create problems in
finding a sufficient number of qualified inspectors. The increased cost of
the additional assurance would pass the point of diminishing returns.

Verification of Isotope Separation Plants

The extension of IAEA inspection to isotope separation plants in-
volves different problems. The United States proposal to the ENDC
does not contemplate complete access to all parts of the plant, as in
the case of chemical processing plants.

The system of verification for U-235 separation plants is described
as follows:

(i) A U-235 separation plant capable of producing enriched U-235 can
represent a potential for diversion or illegal production of significant
amounts of fissionable material suitable for use in weapons. . . .

(ii) Inspection would involve: (1) Ground access at the perimeter of the
process buildings, with continuous examination of the perimeters; (2)
measurement of electrical power input to the plant; and (3) measurement
of perimeter uranium input and declared product output, and uranium tails,
for uranium content and U-235 content.

(iii) This inspection will permit an estimate of the U-235 production
potential adequate at present to assure against diversions which would be
significant relative to existing stocks.”

Fissionable materials suitable for use in atomic weapons are of three
kinds: plutonium, uranium-233, and uranium-235. Plutonium and U-
233 are produced in nuclear reactors and separated in chemical process-
ing plants. Uranium-235, however, is an isotope of uranium which is
separated in an isotope separation plant from the more abundant non-
fissionable isotopes found in nature. The only process by which this is
being done in quantity is by the gaseous diffusion process.

There are several reasons for not allowing complete access to gaseous
diffusion plants. The danger of diversion of fissionable materials from
an isotope separation plant may be less than from a chemical processing
plant. This is true in part because of the precise measurements of plant
production which can be made through observations at the perimeter
and by measuring the use of electricity. Also, diversions would usually
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take place at the perimeters. Moreover, in isotope separation—unlike
chemical processing—much technology is still secret.

The problem of monitoring and verifying production of U-235 iso-
topes at a gaseous diffusion plant has been studied for the U.S. AEC.
These studies concluded that an inspection and verification system
based on material accountability and physical security: (a) could de-
tect significant amounts of unauthorized diversions of fissionable ura-
nium; (b) would require two or three hundred people per plant (ap-
proximately 1,000 for the three U.S. plasts), most of whom would be
security and administrative personnel; (c) could not guarantee preven-
tion of some diversion, one-half of one percent at best, or 10 percent
or more under unfavorable assumptions; and (d) could not be effective
without some access to areas within the plast perimeter.®

From the situation postulated in this stédy, these conclusions require
modification. Under any production control agreement there is no way
of accurately determining past production and thus no way of as-
certaining stockpiles of states which have already undertaken pro-
duction of fissionable material. Second, there is no known way at present
of being positive that an undetected clandestine facility is not at work
producing fissionable material.

These points are recognized in recent U.S. proposals which make no
provision for monitoring or estimating stockpiles and which rely on
existing national intelligence to learn of clandestine facilities. These con-
siderations affect the evaluation of any verification system in a produc-
tion plant. Since none of the prepared verification plans would be able
to detect or prevent diversion from a nation’s stockpiles, it does not
appear necessary to determine accurately and continuously the inventory
of fissionable material held at intermediary storage points or in process
equipment within the production plant. Such inventories may properly
be considered part of the national stockpile. The technical significance
of this point is amplified below. Moreover, the possibility of clandestine
production occurring within the production complex is no greater than
the possibility of clandestine production at any other location.

Description of an Isotope Separation Plant (Gaseous Diffusion
Process). Several features of a gaseous diffusion plant are pertinent to
this discussion:

1. They are so expensive (over $1 billion each) that few exist in the
world: 3 in the United States, 1 in the United Kingdom, 1 in the Soviet
Union, 1 in France, and 1 in Communist China (which may be a different
type of plant).

2. They are very large—thousands of acres of facilitics at each site,
hundreds of acres of process buildings, several miles of perimeter fence,
hundreds of miles of process pipe, a thousand miles of copper tubing,
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several thousand miles of wiring, and equipment or materiel crossing
the site perimeter every minute or two around the clock.

3. They are very complex and process equipment is not directly acces-
sible.

4. A large inventory of fissionable material is necessarily tied up in
process and in intermediary storage. This inventory is not fixed, but
varies slowly and in a complex manner. This makes it difficult to moni-
tor the plant by simply balancing input against output at the perimeter.

5. The process involves classified national security information, dis-
closure of which to states not at present able to construct such plants
could accelerate proliferation of the ability to produce atomic weapons.

The gaseous diffusion process consists of pumping large quantities of
a gaseous uranium compound (UF,) through thousands of porous
diffusion barriers, each of which passes a slightly greater quantity of the
smaller U-235 atoms than the larger, slower, non-fissionable isotopes.
The process gas (UF,) is fed through a cascade of diffusion barrier
units. The gas stream divides, one part growing richer in U-235 as it
passes through the barriers, the remaining part being removed and
pumped in the opposite direction. The latter stream is discarded. This
stream, depleted in U-235, is commonly known as “tails.” A large
number of diffusion stages through which the gas streams flow in op-
posite directions are combined to form a production cascade.

Parameters of an Inspection System. The best means of monitoring
the production of such a plant with minimal intrusion would be to
check all material entering and leaving the plant, analyze for U-235
where appropriate, and check the material balance for diversion. Electri-
cal imput could also be monitored, since production of U-235 is roughly
proportional to it.

However, studies made by the AEC claim that such a system would
be ineffective and that an effective system would require a degree of
intrusion which would compromise security information and interfere
with plant operation. The assumptions underlying this conclusion are:

1. General access to the plan. perimeter encompasses not only the
production cascades but also several storage and handling operations
whose contents cannot be determined from the perimeter.

2. The cascade is fed from the main feed point and at other points
along the cascade corresponding to feed materials from reactor fuels or
other sources whose U-235 content differs from the natural uranium in
the main feed stream.

3. There are effluents other than top product and tails. Withdrawals
are made at various enrichments for reactor fuel and other purposes.
There are waste streams, and equipment is removed for repairs or other
reasons, unavoidably taking uranium of various enrichments with it.
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4. These multiple inputs and outputs must be monitored if produc-
tion is to be known, and they continually keep the plant out of equilib-
rium so that a simple balance of output versus input cannot be made.

5. Electrical power fed into the plant perimeter is consumed by opera-
tions other than the production cascade and therefore is not representa-
tive of U-235 production.

This situation can be simplified by requiring that the production cas-
cade be thc only part of the facility that is monitored. Storage and
handling facilities within the site boundaries would be treated sepa-
rately in the same manner as similar facilities elscwhere. The actual lo-
cation of the guarded perimeter in each particular plant would have to
be established by detailed study of the facility. For example, the con-
taminated equipment facilities might have to be included within the perim-
eter to avoid revealing classified design iaformation. This kind of ac-
commodation to the physical realities of each plant should be possible
without affecting the validity of the monitoring system.

It is suggested the following be monitored:

1. Input Streams—material flow, uranium, U-235—in (a) the main
process fced (natural uranium); and (b) cascade side feeds (various
enrichments).?

2. Output Streams—material flow, uranium, U-235—in (a) the top
product (*“fully enriched uranium™); (b) tails (fully depleted uranium™)
(c) cascade side withdrawals (various enrichments) ;' (d) miscellaneous
waste streams; and (e) removed contaminated equipment.

3. Electricity consumption by the production cascade.

In addition to monitoring declared process streams entering and leav-
ing the cascade and electricity consumption the inspection tcam would
patrol the perimeter for packages arriving and leaving the area, unde-
clared process strcams (e.g., underground), smuggling by personncl,
and clandestine clectrical input.

To make these input-versus-output measurements mecaningful and to
minimize the effects of changes in plant inventory or hold-up, the plant
could be required to return to within .. specified percent of input-cquals-
output within a specified time. To demonstrate good faith, material
could be brought temporarily from stockpiles to compensate for unex-
pectedly large deviations in plant inventory.

Another indicator of intent to divert would be evidence that the plant
was operating far from theoretically optimum conditions. This would
show up in electricity consumption per unit of U-235 output, or it
might be deduced from analyses of the sidestreams themselves.

Studies sponsored by the AEC have usually recommended verifica-
tion systems based on those already developed for routine material ac-
countability in facilities handling fissionable materials. Although much
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can be applied from experience with such systems, there are important
differences in the objectives and operation of a system for providing
daily routine accountability of fissionable material and a system for de-
tecting deliberate and sizable diversion. These differences should be con-
sidered in comparing systems designed for the two purposes. An exami-
nation of procedures used by a business for routine bookkeeping and
the procedures used by an investigating team looking for evidence of
embezzlement are instructive.

In normal operations a discrepancy of fissionable materials represents
a potential loss of money, whether it arises from a large amount of
dilute solution inadvertently sent to waste storage tanks, a hidden book-
keeping error, or an accidental mixing of process fluids. These “losses”
when added numerically do not constitute a quantity of divertible ma-
terial capable of being converted into a weapon. Greater precision is re-
quired for routine control than for detection of significant diversion. A
routine accountability system is relatively inflexible. It requires a large
number of people to produce and analyze data with little room for innova-
tion. The effectiveness of such a system can be analyzed statistically and
the percentage of losses or discrepancies below the threshhold of detect-
ability can be computed for various “confidence levels.” Such an analysis
is not valid for a diversion-inspection system. The essence of the
latter is unpredictability with a capability of using new methods of
analysis or new ways of looking at data. An imaginative divertor will
probably be successful against a static detection system. Such an analysis
would “prove” that no investigating team would have a reasonable
chance of uncovering evidence of graft, embezzlement, or mismanage-
ment. Yet one and two-man investigating teams in banks or businesses
repeatedly turn up such evidence based on meager samples intelligently
selected and evaluated.

One example of a useful technique will suffice for illustrative pur-
poses. In a stable system one can work out methods for concealing
diversion by falsifying records, biasing process meters, “doctoring” fluid
streams, etc. Such techniques could produce a consistent set of data
leading to the conclusion that no diversion was taking place. At this
point, the inspectors could disturb the system and predict how the data
would be affected. If a known quantity of uranium, with a known con-
tent of U-235, were fed into the system, all measured characteristics of
the systems would be affected: the quantity and enrichment of all streams
leaving the cascade, temperatures, pressures, and electrical power con-
sumption. The exact weight and enrichment of the uranium introduced

-should be known only to the inspectorate. Even if the plant operators
also knew the input, unless they had time and means to bias all the
instruments and effluent streams, they could not prevent the erroneous
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reading from showing up. If the operators refused to permit “foreign”
material to be fed to the cascade, a significant withdrawal from the cas-
cade at an arbitrary point could serve the purpose. If the monitored
variables did not respond predictably to the known perturbation, then
the instrument readings would be suspect.

The considerable laboratory facilities and personnel of the govern-
ment agency operating the plant would be utilized and spot checked, but
not duplicated. There are simple techniques for independently checking
instrument readings and chemical analyses. Samples of known uranium
content can be submitted, occasional independent analyses can be made,
“clamp-on” electrical meters can be used, and so on. Additional flexi-
bility can be provided by occasionally using a different analytical tech-
nique or checking records or samples not wsually verified. For example,
if U-235 is usually checked by alpha-counters in a process stream, this
could be “biased” by adding the correct quantity of another non-fission-
able, alpha-emitting isotope. This would fool an alpha-counter, but it
would not deceive a mass spectrometer.

Requirements for a System to Monitor Production of U-235 in a
Gaseous Diffusion Plant. Noting the differences discussed above between
a system for detecting diversion and one derived directly from normal
materials accountability and physical security requirements, the following
conclusions apply to the type of verification inspection system needed
to support the type of production cutoff proposal contained in the U.S.
paper ENDC/134:

The degree of perimeter inspection proposed in ENDC/134 for a
gaseous diffusion plant could do an adequate job, recognizing the limita-
tion of any inspection agreement in which stockpiles are not declared or
monitored and clandestine facilities may escape detection. The perimeter
must be defined so as to surround the production cascade to permit
monitoring of all process streams entering and leaving the cascade. It
must be permitted to analyze cach process stream (including waste
streams and removed equipment) for total uranium and U-235 when
desired. It must be permitted to monitor electricity entering the produc-
tion cascade. Plant production records should be available for inspection.
If existing laboratory personnel and security personnel are utilized and
not duplicated (as recommended herein), dozens of inspectors and secu-
tity guards per plant, rather than hundreds, should suffice. This is less
than fifty for the three U.S. plants and 100 to 150 for the entire world.

Flexibility in using different analytical techniques, examining different
records, sampling new streams, or hooking up standardized instruments
is essential to effective operation. The minimum predictability con-
sistent with other requirements should be the goal.

Recognizing that the main objective of any cutoff agreement is to
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inhibit proliferation of atomic weapons among states not now having
them, arrangements and procedures for verification at gaseous diffusion
plants should be designed to prevent access to restricted data on gaseous
diffusion technology. Facilities associated with a gaseous diffusion plant
complex other than the production cascade itself should be considered
outside the perimeter and thus part of the national fuel cycle. The fact
that they are located near a gaseous diffusion plant is not fundamentally
important to the verification process.

Inspection would be more effective if inspectors had limited access
to the interior of plants to supplement and confirm their findings result-
ing from perimeter inspection. Even though the inspection system here
proposed might be implemented without disclosing important secret
technology, the inspection of isotope separation plants should be recip-
rocal rather than international, perhaps for the next ten years, to avoid
proliferation through disclosure of technology to nationals of states not
possessing facilities for isotope scparation.

The development of gas centrifuge or other novel technology for iso-
tope separation would not materially increase the problem of verifica-
tion of declared facilities. The gas centrifuge facilities almost certainly
would be smaller in size and therefore more numerous than gaseous
diffusion plants. This would require a greater total number of inspec-
tors, though fewer for each plant. The methods of inspection would be
reciprocal and would be similar in principle to that used for gaseous dif-
fusion installation. The major verification problem in connection with
gas centrifuges is in detection of clandestine operations.

I1AEA Inspection of Miscellaneous
Facilities Handling Fissionable Materials

The “nuclear fuel cycle” is the term used to refer to the processes
by which fissionable materials are converted from raw ores to nuclear
fuels for weapons or for the production of electricity. Uranium ores
processed in mines and mills emerge as “‘uranium concentrates.” Up to
this point, uranium cannot be used in atomic weapons. It then goes to
feed preparation facilities which convert the concentrates to pure ura-
nium metal or to uranium chemicals. These facilities may also process
plutonium or uranium enriched by the fissionable isotope U-235. Since
these materials may be used in bombs as well as in reactors the first
necessity for inspection arises.

The pure metal or chemicals from the feed preparation facility are
sent either to an isotope separation plant or to a reactor fuel fabrication
facility. The former produces fissionable material and must be monitored
as heretofore described. The latter presents an inspection problem simi-
lar to the feed preparation facility. These are both described below.
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The feed preparation facility may also produce weapons-grade plu-
tonium and U-235 for such authorized non-weapons uses as peaceful
nuclear explosions (the “Plowshare Program”), plutonium-consuming
reactors, U-235-consuming reactors for research and naval nuclear pro-
pulsion, special research requirements, and certain foreign reactors.
These products would be declared and the authorized end-uses would
have to be verified.

The next step in the cycle is the nuclear reactor. Since reactors can
produce weapons-grade plutonium by neutron bombardment of the
naturally abundant non-fissionable isotope U-238, reactors must be
monitored. The cxisting system operating under IAEA by which reac-
tors are inspected to deter and detect any unauthorized diversion of fis-
sionable material, and the measures to be taken to make the existing
system adequate to verify a production cutoff, have been previously de-
scribed.

The last link in the chain, which also has been discussed, is the
chemical processing plant where fuel elements from the reactor are dis-
solved and uranium and plutonium are separated from waste products.
From the chemical processing plant uranium and plutonium compounds
are sent to the feed preparation facilities to repeat the cycle.

All of the above applies to uranium and its irradiation product, plu-
tonium. The natural element thorium undergoes a similar cycle, although
it is much less widely used at present. Thorium, like natural uranium, is
not suitable for atomic bombs. However, after the concentrates are puri-
fied and fabricated into fuel elements, some of the thorium is converted
under irradiation to the man-made uranium isotope U-233, which is fis-
sionable and can be made into bombs. The process is analogous to the
conversion of natural uranium into plutonium. The same principles and
processes apply, and the same facilities would be used.

An important feature of the fuel cycle and the industrial-governmental
complex which carries it out is its interdependence. Not only can a com-
plete material balance be made and checked around any component of
the cycle, but the entire national uranium and plutonium “economy”
must balance. For example, the following equation must balance for
quantitics physically measurable on the site of a chemical processing
plant or for any single tank of component within the plant:

Uranium entering = Uranium leaving + legitimate holdup or losses.

The same type of balance must apply to U-235, to plutonium, to
thorium, to U-233, and to any other chemicals one may wish to check.
If both the U-235 and the plutonium balanced, but the total uranium
did not, or the nitrate ion did not, something would be taking place

. Which is not being measured, and an investigation would be in order.
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Independent of the above, there are other relationships which must
check out. For example, for every pound of plutonium produced, a cal-
culable quantity of U-238 is consumed. In addition, a predictable
amount of heat is produced, and a known quantity of each of several
hundred fission product isotopes is created. These can be checked. In
the isotope separation plant each degree of separation is accomplished
through the consumption of a roughly predictable amount of electricity
and the discharge of a known amount of waste heat. These can also be
checked. The major implication of this .interdependence is that if one
wished to divert clandestinely a fraction of any process stream at any
part of the national fuel cycle complex and to conceal this diversion by
false readings and false bookkeeping, he would find that he had affected,
and would thus have to falsify, an ever-widening circle of meter readings
and book entries at facilitics all over the country. Many of these could
easily be checked without interfering in the operation of the facility.

The U.S. proposal (ENDC/134, June 25, 1964) does not specifically
provide for inspection of the feed preparation or fuel fabrication facili-
tics, the transportation between the facilities, and storage associated with
the system. These processes are carried out at several locations. In some
cases part of the feed preparation processes are carried out at fuel ele-
ment fabrication sites, which are sometimes located at reactor sitcs.
As a case in point, production reactors at Hanford, Washington, have
complete fuel fabrication facilities associated with them as well as com-
plete chemical processing facilities. On the other hand, there are facili-
ties which perform just part of one process, e.g., fabrication of small
coated spheres from uranium oxide produced elsewhere.

The number of facilities in the United States other than reactors, iso-
tope separation plants, and chemical processing plants which would re-
quire application of some safeguards is approximately as follows: eight
producers of uranium for commercial use; eleven fabricators of ura-
nium fuel, most of which is slightly enriched and not suitable for weap-
ons use; ninc organizations with an existing or planned capability for
plutonium work; ten firms processing thorium, which cannot be used in
bombs; and three firms working with the U-233 product of thorium
which is weapons material. Sincc in some instances several processes
are performed in a single facility, the total number of facility locations
is no more than two or three dozen.

These facilities do not constitute a formidable total, especially when
duplications are taken into account, and only a few of those listed are
capable of handling material of high U-235 enrichment usable in weap-
ons. Such facilities would be spot checked occasionally to ensure that
a capacity for handling weapons-grade material had not been added.

The identification of facilities requiring inspection would thus have to
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be quite specific and perhaps would result in national decisions to limit
the number of facilities handling fissionable materials usable in weap-
ons. There might be other benefits from such a decision, e.g., consolida-
tion of inspection requirements, closing down marginal facilities, etc.

Onc further aspect of monitoring the fissionable material cycle remains
to be defined: declared, shutdown facilities. This category has been
studied by AEC contractors who have operatcd such facilities and does
not appear to present a scrious problem.’’ Conventional security meas-
ures plus occasional spot checking would be adequate in view of the
difficulty of starting up such a facility. In addition, a series of decvices
and procedures has been developed specifically for this problem: to
“scal off” any device or part of a device which is supposed to remain
shutdown or at a fixed sctting. These devices and procedures have been
used at the Hanford production reactor laboratories and also by the
IAEA.

Thus, in the event of a cutoff policed by the IAEA, the following facil-
ities or operations (in addition to reactors, chemical processing plants,
and isotope separation plants) would require some verification: (1)
shutdown production tacilities; (2) fuel fabrication plants, in particular
those where clements are tabricated utilizing highly enriched fissionable
materials; (3) transportation of fuel clements to a reactor and from a
reactor to chemical processing plants; (4) transportation of the pluto-
nium and enriched uranium from chemical processing plants to other in-
spected facilities; and (S) facilitics for storage of fissionablec materials.
The method of verification in each instance is relatively simple and in-
volves no large personnel requirements.

bxcept for some facilities for storage of fissionable materials, an in-
ternational system of inspection would seem preferable to reciprocal
inspection pnimarily because of the large number of countries where such
facilities would be located. The United States and the Soviet Union
might insist on reciprocal inspection of facilitics for storage of fissionable
matenals transferred by them from weapons stockpiles and also of
closed down weapons production facilitics.

1AL A Inspection to Detect Undeclared and Clandestine Facilities

I'he possible extension of the IAEA or any other intcrnational inspec-
tion control unit to detection of clandestine facilitics gives rise to differ-
ent and greater problems. The U.S. proposal to the ENDC suggests that:

The objective of an inspection of a suspected undeclared facility is to pro-
vide assurance that no U-235 sl.p.xr.mon plants, reactors, or chemical
separation plants are in operation in violation of the agreement. That ob-
jective could be met by internal inspection of the facility or. in the case of a
particularly sensitive facility, by appropriate external inspection procedures
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such as environmental sampling, external observation of the structure, or
the measurement of electrical power and other utilities within a radius of a
few miles.'"

The detection of a clandestine facility depends primarily upon intelli-
gence data, which an international organization is unlikely to receive
unless it is in a position to protect the source of the data. While this
general problem exists under the cutoff, it is less of a problem than in
other areas of arms control. The reason rests in the correlation of the
fuel cycle phases. If the declared reactors are utilizing much more
enriched fuel than is produced in the declared isotope separation plant,
this would signify an undisclosed isotope separation plant. Similarly, if
the declared reactors are using less than the full product of the declared
isotopc separation plant, this would signify that a portion of the isotope
separation plant production was being utilized for other purposes.
Similarly, there would be a direct relationship between the product com-
ing from the chemical separation plants and the requirements for chemi-
cal separation of the declared reactors. The product of the chemical
separation plant would either be placed in declared stockpiles or
re-utilized in rcactors with or without re-enrichment in isotope separa-
tion plants. A major violation detected in any of three phases of the fuel
cycle would show up in the other phases. A major clandestine opera-
tion designed to escape from this nuclear accountability would almost
surely involve a completely separate series of installations covering major
phases of the fucl cycle. The agency verifying a cutoff will be certain
to have available valuable sources of information concerning clandestine
operations.

In conclusion, it is suggested that nearly any arrangement for detec-
tion and verification of clandestine operations in other arcas of arms
control would a fortiori be satisfactory in connection with a cutoff. De-
tection is an arca in which it would be difficult to utilize the existing
organization of the IAEA which has no system for maintaining classi-
fied information furnished to it, the prime requisite of an intelli-
gence operation. The IAEA is planning to remedy this deficiency.

For the ncxt five to ten years, clandestine operations outside the
Soviet Union are unlikely to develop a significant nuclear weapons capa-
bility. During this same period, clandestine operations in the Soviet
Union would probably not vitally affect the weapons capability of the
Soviet Union vis-a-vis the West in view of the size of existing stockpiles.

Verification of the Cutoff by the IAEA

It was never contemplated that the IAEA during the early years of
its existence would establish a safeguards system permitting it to carry
out all its authorized functions in the field of safeguards.’* The Report
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of the Preparatory Commission stated that “the safeguard procedure
should keep pace with the development of the Agency’s activities, start-
ing with problems rclating to the transport and storage of source and
special fissionable matcrials and extending to the use of these materials
in Agency-sponsored projects and to their subsequent treatment.””*

Twenty-nine states have agreed to permit IAEA inspection of some
seventy-five installations. None of these states, with the exception of
the United States and the United Kingdom, which permit IAEA inspec-
tion of a limited number of facilities, has isotope separation plants or
chemical processing plants. The portions of the nuclear fuel cycle to
which the IAEA inspection system theoretically applies at present are
transportation from port of entry to the reactor site, the utilization of
the material in the reactors, arrangements to ensurc that the material
will not be diverted during the chemical processing, and storage of the
recovered product.

The most complex of these would be the arrangements to ensure that
the materials were not diverted during chemical processing. The Agency’s
approach to this problem, with one exception, has been tentative. Under
the revised safeguards system adopted on February 25, 1965, the safe-
guards are suspended for irradiated fuel transferred for the purpose of
reprocessing, and an equivalent amount of U-235 as determined by
the Agency is substituted temporarily.’ Upon completion of the re-
processing. the estimated amount of plutonium product is substituted
for part of the U-235. This device, for the present, eliminates chemical
processing from the inspection system of the IAEA.

The transportation of nuclear materials from the port of entry to the
reactor sitc is also climinated from the present inspection system of the
IAEA. On an IAEA project the inspection system starts with a
specified amount of materials delivered to the rcactor by the IAEA. In
the case of a rcactor where the United States or another state fur-
nishes the materials, the inspection system begins with the declaration of
materials placed in the reactor pursuant to U.S. agreement. In view of
the elimination of chemical processing from the system there is no rea-
son to inspect transportation from the reactor to the chemical processing
plant or from the chemical processing plant to the storage facility. The
problem of the transfer of fissionable materials from a storage facility to
a nuclear reactor is not dealt with under present IAEA regulations. For
the present, IAEA inspection is confined to reactors and storage facili-
ties plus a limited inspection of one chemical processing plant in the
United States to verify the processing of spent fuels from a reactor al-
ready subject to IAEA inspection. An agency verifying the cutoff in
states with complete nuclear installations such as the United States and
the Soviet Union would have to consider the following additional activ-
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ities: (1) milling and processing facilities for conversion of natural
uranium into forms required for reactors, (2) isotope separation plants,
(3) fuel fabrication plants, (4) chemical processing plants, (5) trans-
portation from one plant to another at all stages of the fuel cycle, and
(6) shut down production facilities.

While these additional areas of verification will require a staff many
times larger than the few inspectors required for the present verification
operations of the IAEA, several factors would tend to reduce the size of
the required staff. The IAEA, in addition to its inspectors, has a
technical staff to analyze reports and emsure accurate accountability of
Agency-safeguarded material. The complexity of this task should not in-
crease proportionately with the amount of materials. In some respects
the task will be simplified by virtue of its universality. Moreover, preci-
sion in accountability might be less under a cutoff. In states with ad-
vanced development in the nuclear field, the facilities requiring verifi-
cation tend to be large but few in number and therefore easier to inspect.
The IAEA has one verification function which would not be required
in a cutoff—assuring that scientific information developed by a state
through an Agency project is made available to the Agency.

An Organization to Verify a Halt in Production Of Fissionable Ma-
terials For Weapons Purposes. Table 1-1 lists the number of sites in
each geographic region (as of 1965) which might have to be visited by
inspectors. The numbers are approximate, since some listed facilities
share one site and other facilities may exist which were not accounted for.
The shutdown of some facilities prior to the invitation to inspect is also
assumed, e.g., nearly obsolete facilities or those dealing primarily with
weapons materials, such as the chemical processing plants in Hanford
and Savannah River. As an indication of possible growth rate, the num-
ber of power reactors expected by 1975 is tabulated. Other facilities
would be expected to increase correspondingly except perhaps for re-
search reactors which might grow rather more slowly.

As a basis for estimating the total number of inspectors needed,
the table has been compiled on the basis of: (a) one inspector for
each two or three power reactor sites, (b) one inspector for each ten
research reactor sites, (c) six inspectors for each chemical processing
plant, (d) six inspectors for each isotope separation plant, (e) two
inspectors for each plutonium production reactor; and, (f) one inspec-
tor for each two miscellaneous fuel handling facilities.

In addition, the following factors were considered desirable: (a) no
fewer than three inspectors in any one geographic region, (b) three-
man teams available for power reactor inspections, (c) residence at
each chemical processing plant of the six inspectors assigned to it, (d)
residence at each isotope separation plant of the six inspectors assigned
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to it, (¢) rotation of inspectors among the various types of inspection
teams, and (f) rotation of inspectors between the ficld and headquarters.

These criteria lead to a reasonable approximation of total personnel in
the inspectorate. The totals are as follows:

North American Region 85
South Amcrican Region 3
Western European Region 69
U.S.S.R. and Eastern European Region 29
Middle East and African Region 3
Far East and Occania Region 21

210

Inspectors at Headquarters
(evaluation, training, rotation, etc.) 50

Total inspectors
(based on 1965 facilities) 260

This total might double by 1975. It would seem feasible to hold the
number to six or seven hundred.

The Inspector General directs the present IAEA inspection organiza-
tion. Some services and support now supplied to the entire agency by
the Deputy Director for Administration would continue to be drawn
from that office. Other services peculiar to the inspection function such
as in-service training and recruitment of professional personnel would be
done by the inspectorate.

Based on 600 inspectors, the following approximate numbers of sup-
porting personnel might be required:

Inspectors (HQ and field) 600

Analysts, statisticians 60

Foreign affairs experts 40

Administrative officers 100

Clerical and other

non-professionals 240 (based on 30%
of above)

Total 1040

This total does not include security guards at certain facilities, where
specific arrangements would be made in each case, perhaps on a recipro-
cal basis. The geographical distribution of personnel might be as shown
in Table 1-2. The numbers and distribution of personnel shown in Tables

1-1 and 1-2 are not intended as precise predictions but merely to indi-
cate the scope of the problem.
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TasBLE 1-1. Inspection Sites and Inspectors

Chem- Pluto-
Power Re- ical Iso- nium
Reactors search Proc- tope Pro- Misc.
—— Re- essing Sepa- duc- Facili-
( 1965 [1975] actors Plants ration tion ties Totals

North 15 [70] 120 5 3 2 30

America (6) 12) 30) (18) 4) (15) (85)
South 0 [3] 3 0 0 0 0

America 3) . 3)
Western 19 [60] 87 5" 2 2 10

Europe ) ® @0 12 4) (5) (69)
U.S.S.R. and 4 [10] 25 2 1 1 5

Eastern Europe (3) 3) (12) (6) 2 3) (29)
Mid-East and 0 2] 6 0 0 0 2

Africa 1) 2) 3)
Far East and 5 [25] 13 1 1 1 3

Oceania (3) )] (6) 6) ) 3 21
Total Sites 43 [170]) 254 13 7 6 50

Total Inspectors (21)

(29) (78 (42) (12) (28) (210)

Nore: Numbers of Inspectors are in parentheses. In addition to the field
inspectors, there would be about 50 inspectors at headquarters for evaluation,
training, rotation, etc.

Source: Compiled from 1AEA reports and other data.

TaBLE 1-2.  Approximate Geographic Distribution of Inspectorate Personnel

Ana-
lysts,
Data Foreign Non-
In- Han- Affairs Admin. Prof.
Region Totals spectors  dlers  Experts Officers Support
Headquarters 361 137 44 28 68 84
North America 266 188 5 3 10 60
South America 16 8 1 1 2 4
Western Europe 219 150 S 3 10 51
U.S.S.R. and
East Europe 92 63 2 2 4 21
Middle East and
Africa 16 8 1 1 2 4
Far East and
Oceania 70 46 2 2 4 16
60 40 100 240

Totals 1,040 600
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Possible Changes in the Authority of the IAEA. The safeguards func-
tions of the Agency, set forth in Article IIILA(S), are:

To establish and administer safeguards designed to ensure that special
fissionable and other materials, services, equipment, facilities, and informa-
tion made available by the Agency or at its request or under its supervision
or control are not used in such a way as to further any military purpose;
and to apply safeguards, at the request of the parties, to any bilateral or
multilateral arrangement, or at the request of a State, to any of that
State's activities in the field of atomic energy.

It should first be noted that this provision does not require a state to
agree to safeguards provisions through its adherence to the Agency
Statute. The safeguards become applicable to a state if it applies for
Agency assistance or, in the alternative, if it requests the Agency to
apply its safeguards system either to its own activities or to activities
resulting from bilateral or multilateral arrangements. Since neither the
Soviet Union nor the United States would be’ seeking assistance from
the Agency, they would bc subject to the Agency system of safeguards
only at their own request. Doubtless for this reason the Soviet Union
was ready to approve a morc extensive system of safeguards than it
would have sanctioned within its own boundaries.

When a state becomes subject to the IAEA safeguards system,
the statutory authority scems adequate to ensure against diversion of
fissionable materials.!'” The sections of the IAEA responsible for the
development and administration of safeguards, i.e., the Subcommittee
of the Board of Governors and the Inspector General, have not found
themsclves hampered by provisions of the Statute. The question has
been whether the IAEA will as a matter of policy utilize its existing
authority rather than whether it would require additional authority.

However, the Statute has no provision similar to Article 2(6) of the
United Nations Charter, “that states which are not Members of the
United Nations act in accordance with these Principles so far as may be
necessary for the maintenance of international peace and security.” If
a statc does not voluntarily submit to the IAEA system, the IAEA has
no way of assuring its observance of a cutoff. Presumably the United
States and the Soviet Union, if they agreed on a cutoff, would voluntarily
submit to the IAEA safcguards system.

If it became necessary to enforce the safeguards system all over the
world, it might be necessary to amend the IAEA Statute or establish
an Intcrnational Disarmament Organization by a separate treaty to as-
sume the responsibility for verifying the cutoff. The latter course might
be easier to achieve than the former. The nuclear powers would be likely
to insist that if IAEA obtains greatly increased authority the nuclear
powers would requirc greater control over the Board of Governors.
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The pressures in IAEA tend to diminish rather than increase the role
of the great powers.

If immediate minor amendments of the Statute were required to per-
mit the IAEA to verify a cutoff, such amendments should be easy to
obtain once a cutoff had been agreed upon.

Possible Changes in Organizational and Personnel Patterns of the
IAEA. The TAEA organization would have to be supplemented
if it were expanded to verify a cutoff. It would be necessary to establish
regional and, in some instances, country headquarters. A group or sec-
tion in the Vienna headquarters of IAEA to deal with the problem of
clandestine facilitics should be crcated and should collect information
obtained by the Agency itself and information furnished through national
intclligence channels. This in turn would require the development of a
security system to assure the protection of intelligence sources.

The IAEA would have to expand its system of liaison with member
states to work out arrangements for seconding personnel. The problems of
obtaining specialized personnel for the safeguards program are such that
the Inspector General should have his own personnel section separate
from the IAEA Office of Personnel. Moreover, the IAEA would have to
establish a headquarters staff to provide the in-service training necessary
for continuity of a large-scale operation.

With these additional organizational requirements, the verification of
a cutoff by the IAEA would in general only require expansion of its
existing arrangements. With regard to personnel increments, the number
of inspectors should be increased at the outset of a cutoff to 400 and
ultimately to 700. These numbers include inspection of all facilities and
other activities related to the cutoff.

Approximately 25 percent of the inspectors would not be engaged in
actual inspections and would be assigned to other functions for which
they were qualificd. These functions would include: the training program,
along with training at the Austrian reactor at Seibersdorf and the IAEA
laboratory in Scibersdorf as well as the central headquarters and regional
offices of IAEA where a portion of the staff would require the same
qualifications as the inspectors.

While the IAEA Statute provides in theory for an international serv-
ice, both the specific terms of the Statute and the nature of IAEA func-
tions assurc a staffing pattern quite different from that of most U.N.
specialized agencies. The Statute contemplates a high proportion of per-
sonnel from the nuclear powers, including the Soviet Union. For practi-
cal purposes this eliminates recruitment through competitive examina-
tions. All appointments of officer personnel to date have been “limited”
appointments, not exceeding two years, rather than indefinite appoint-
ments. This conforms to the statutory injunction that the permanent
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staff be kept to a minimum. Another factor leading to short appointments
was the policy of the new Director General that no important appointees
have tenure extending more than six months past the period of his own
appointment.

The analysts and statisticians, the foreign affairs experts, and the mis-
cellaneous officer staff that would be required to permit the IAEA to
assume the functions of verifying a cutoff are neither so numerous nor
require such unique talents that their recruitment would present a major
problem. Obtaining the inspectors would pose some problems both be-
cause of the larger number required and because of the nccessity for
specialized skills and training.

It was generally agreed not only by the administrative officers of
IAEA but top administrative personnel of other U.N. specialized agen-
cies that the IAEA inspection corps could not maintain its character as
an international verification organ if more than 40 percent of the in-
spectors came from the United States, the United Kingdom, and the
Soviet Union.

At present, practically all officer personnel of IAEA are seconded to
the IAEA by its members. Each inspector must be approved by the
Board of Governors. Inspectors are generally appointed for a two-year
term.

The major positions in the IAEA tend to be allocated among states
with the result that when the term of an incumbent is completed, the
successor comes from the same state. Promotions are virtually im-
possible. These weaknesses in the personnel program limit the cxpan-
sion capabilities of the IAEA to a greater degree than the shortage of
qualified personnel. Fundamental changes in personnel policy seem es-
sential, thercfore, if the IAEA is to assume broader functions.

Because a large proportion of personnel from communist states will
be part of the verification organization, it secms likely that most per-
sonnel including inspectors will be seconded to the IAEA by states and
that tcrms of appointment will be for a specified number of ycars. How-
ever, the terms should be for five years or more rather than for two
years. This would permit personnel to acquire the necessary cxpertise in
their functions. If they remain for five years, their rights in the U.N.
pension fund will become established and they would have at least a
theoretical alternative to returning to their states. This possibility would
afford some incentive to act in the interests of the international com-
munity rather than as agents of their states of origin. The Director Gen-
cral should have the discretion to retain the services of inspectors beyond
their terms of appointment even without the consent of the national
government concerned.

The establishment of an extensive in-scrvice training program would
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be essential. While appointees to positions as inspectors would be cer-
tain to have training in reactor technology, they would not be likely to
have experience with the engineering, administrative, and legal problems
involved in inspections. In-service training should make it possible for
the new appointees to assume their responsibilities earlier than would
otherwise be possible.

The IAEA lacks specialists in technical areas such as waste disposal.
Initially, such specialists would probably have to be obtained for short
assignments without regard to the usual personnel procedures. This is
an infrequent problem for each field of specialization and should not be
too difficult to solve.

IAEA officials have suggested that individual positions should not, as
at present, be allotted by states. The existing practice raises havoc with
any system of promotions through merit, since the immediate superior
of a deserving employee will ordinarily come from a different state. In-
stead, the Director General should assure each state of its proper quota
of the total positions. If the verification machinery becomes larger than
the rest of the IAEA, it would seem preferable to have separate liaison
arrangements between the Inspector General and the member states.
This is one of the prime reasons for suggesting a separate personnel
office for the Inspector General.

Financing IAEA Safeguards. Article XIV of the Agency statute raises
problems concerning the financing of Agency safeguards which merit
detailed consideration. This article divides IAEA expenses into two
categories: administrative expenses and other expenses. The article
specifically requires that the costs of administering the safcguards sys-
tem be deemed administrative expenses.

Expenses of administering safeguards undertaken *at the request of a
state” with respect to any of that state’s activities were not specifically
included among the expenses that must be dcemed administrative ex-
penses. This makes it possible for the United States, the United King-
dom, the Sovict Union, and any other states not recipients of assistance
either from the Agency or from other states to finance the safeguards
system themselves.

For the next ten years most of the expenses of the safeguards system
could be allocated to the nuclear powers with lesser amounts allocated
to states which are parties to bilateral or multilateral arrangements.
However in the 1975-80 period, the cost of administering safeguards
in states other than the present nuclear powers would be so great that if
the Statute were not interpreted to provide sufficient flexibility, it should
be amended to provide a different method of financing.

Reciprocal Inspection Within IAEA System. Reciprocal inspec-
tion of isotope processing facilities and closed down production facili-
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ties has been indicated as the appropriate system. The isotope separation
facilities would be in the United States, United Kingdom, Soviet Union,
and possibly Francc and Communist China. Reciprocal inspection of
isotope separation facilities is necessary becausc much of the technology
is secret. Dissemination of this knowledge cven to the international in-
spectorate might be inconsistent with a prime objective of the cutoff—
to prevent nuclear proliferation. The closed down production facilities
would be in the United States, the Soviet Union, and possibly the United
Kingdom. International inspection of closed down production facilitics
might furnish information about past production of enriched uranium
and plutonium, an arca outside the scope of a cutoff.

The IAEA Statute does not prevent the delegation of some of
the verification functions to groups operating on a reciprocal basis.
Since any responsibility of the IAEA to verify isotope separation plants
or closed down production facilitics would arisc as a result of agrcements
with states for such verification. the agrcement could specify the method
of verification. However, the JAEA would not be responsible for the
acts or omissions of personnel not subject to its control.

Inspection of the closed down facilities to see that they remain closed
would be a comparatively simple task. The inspectors could report com-
pliance or violation to their national governments, which presumably
would communicate violations to the TAEA. Inspection of isotope
separation facilitics would require direct communication from the inspec-
tors of the statistical data, which would be part of the worldwide account-
ability system established at the IJAEA headquarters. It would be feasi-
ble tor the IAEA regional headquarters to furnish administrative services
to the reciprocal inspectors, and it might even be possible to include
the reciprocal inspectors in the status agreements negotiated between
the TAEA and the countries where inspections take place.

Procedures Governing Inspections. The IAEA system is set forth in
four documents not wholly consistent with each other.' In addition, the
inspections are governed by the agreements providing for JAEA inspec-
tion in the specific state. These are usually trilateral agreements be-
tween the TAEA, the state where the facility is located, and the state
responsible for furnishing the nuclear materials and assistance (the
United States or the United Kingdom). It should be noted that these
agreements may not be identical even for a single state. For example, the
agrecment providing for inspection of Japancse facilities receiving as-
sistance from the United Kingdom differs from the agreement relating to
the facilitics assisted by the United States.

The procedures required to establish a system of 1AEA inspection in
a state are extremely complex and time consuming. In the casc of inspec-
tion of U.S.-assisted facilities located in Japan. seven steps preceded
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the initial inspection: (a) trilateral negotiations between the IAEA,
the United States, and Japan; (b) Board of Governors approval of the
Trilateral Agrcement; (c) signature of the Agreement; (d) acceptance
by the IAEA of materials inventory and consequent bringing of the
Agreement into force; (c) pre-operational visits by IAEA personnel;
(f) agreement between the IAEA and Japan on designation of inspec-
tors; and (g) agrcement between the IAEA and Japan on detailed pro-
cedures.

Ten months elapsed between the time that the United States and Ja-
pan first announced their intention to utilize IAEA verification and the
IAEA personnel were first brought into the negotiations.

The Inspector General has made specific suggestions to reduce the
number of steps and to permit some to be carried on simultaneously.
However, the problem of ensuring that verification proceed with mini-
mal friction between the IAEA and the states to be inspected can be
met only through a grant of broad authority to the IAEA by agreement
or General Conference action to set up detailed procedures and regula-
tions and the promulgation of regulations covering as many specific situa-
tions as possible.'"

Utilizing the IAEA to Verify the Cutoff. The chief advantage of utiliz-
ing the IAEA as the agency to verify a cutoff is that it already has an
established safeguards system inspecting reactors. The IAEA has de-
veloped an effective medium for technical discussion of verification prob-
lems in a forum that includes all nuclear powers except Communist
China. With great cffort the IAEA has developed procedures for access
by the inspectors to the facilities, for carrying out certain types of inspec-
tion, and for rcporting results. While some of the existing procedures
are cumbersome and could be improved, their use was necessary before
the imperfections becamc apparcnt. On the basis of experiencc the small
inspection staff has done precise and specific planning of its require-
ments to undertake broader functions. A substitute agency would take
at least three years to reach the point already attained by the 1AEA.

The Statute gives the IAEA adequate authority to assume the func-
tions of verifying a cutoff under existing conditions. The considerable
administrative changes would be no more difficult to obtain in the IAEA
than to establish a new agency. The financing of verification within the
territorics of the nuclear powers could be obtained by agrecment be-
tween the TAEA and the great powers. Financing of verification clse-
where would probably be feasible for several years through an enlarged
IAEA administrative budget.

As the quantitics of fissionable materials in the program of peaceful
uses of the atom increase the ratio of the amounts of such materials to
matcrials in weapons stockpiles will also increasc. Sometime in the late

RD



ORGANIZATIONAL ARRANGEMENTS

seventies several major changes in the IAEA Statute may become
essential, since: (1) it is improbable that the major nuclear powers
would cntrust the direction of the verification program to the present
Board of Governors, (2) the verification organ might require types of
sanctions exceeding the extremely limited sanctions available under the
present Agency Statute, (3) in the event a state not acceding to the cutoff
began to develop a vast weapons capability the responses might require
types of international action beyond those comprehended in the IAEA
Statute, and (4) the financing of a vast verification program might be
hampered if the provisions of thc present IAEA Statute were con-
strued too inflexibly.

When that point is reached, it would probably be more satisfactory
to set up a new agency than to attempt to revise the IAEA. If the cut-
off were not the only measure of arms control requiring international
verification, it might be desirable to include all verification systems
under a newly created agency.

Some have contended that the IAEA is more acceptable as a verifica-
tion agency because states arc cager to obtain the benefits mainly with-
out cost of the remainder of its programs. It is suggested that this is
not a valid argument. In the event of a cutoff, the safeguards would
overshadow the other functions.

It might be supposed that the highest degree of technical precision
would be the proper objective for an inspection system monitoring a
production cutofl, with inspection teams totaling 10,000 or even 45,000.
However, this is not necessarily the case.

The military potential of cxisting stockpiles which are assumed to
be unaffected by the cutofl agreement is so large that even a substantial
diversion of anticipated production for peaceful purposes during the next
ten years would not increase them appreciably. Therefore, a system of
high technical cffectiveness would not provide significantly greater pro-
tection against atomic destruction by the nuclecar powers than a system
of only modcst capability, e.g., 90 percent assurance that no more
than 10 percent of the declared production is diverted. Yet even a modest
system would help prevent the proliferation of weapons to non-atomic
nations. Given cxisting stockpiles, a small undetected diversion could
not cause the gross upsct of world stability that was envisioned in the
days when only a few such weapons existed.

No inspection system can be technically perfect. As flaws in the tech-
nical cffectiveness of the control system were uncovered, increasingly
intrusive means would have to be devised to eliminate them. It would
become apparent to political lcaders and the public alike that cach
loophole closed would suggest the possibility of other loopholes. The
impractic*bility of providing a “fool-proof” system would soon become

1
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clear. The resulting disillusionment could become a serious handicap to
consideration of other arms control mcasures.

If an inspection system were established with a mandate for assuring
that a ccrtain low and precise level of diversion is not cxceeded, an
inherent source of friction would be created ipso facto. The more famil-
iar the inspection teams become with the magnitude and uncertainties
of their assigned tasks, the more they could be expected to inform the
respective states of their suspicions and concern, while at the same time
applying more stringent mcasures to reducc the uncertainties. These
actions would tend to increase, rather than decrcase, international ten-
sions.

The more a system is “improved™ to accomplish a narrowly-defined
technical objective, the less flexibility it has for coping with technical
and political changes. Flexibility might turn out to be the most impor-
tant attribute of an inspection system. An international inspection or-
ganization would facilitate further moves in the right direction a systen,
aimed at too narrow an objective could be not only harmful in itself.
but could also increase the possibility of atomic destruction.

In view of these discouraging arguments. it is pertinent to askh whether
any kind of inspection organization could be developed which might
have value, and, if so, to attempt to define the charactenistics 1t should
have and the criteria by which it should be judged.

First, we should ask whether any international inspection system
can be justified solely on its own merits. Can the decreased probability
of atomic destruction produced by such a system be great enough to
justify its cost? With the large uninspected weapons stockpiles which
exist, an inspection system cannot, by itself, climinate atomic weapons
of the present nuclear powers. Unlike weapons test cessation. which
offered an immediate halt to the buildup of fallout, a production cutoft
offers no dramatic, immediate, and direct benefit,

However, our standard of comparison should not be an abstract ideal.
but rather the existing condition of no controls at all. Any major im-
provement in this situation must be judged in that light.

How can we define the objectives of a system whose stated technical
mission must not be pursued unrescervedly? What is its real purpose?
Perhaps we can learn from some similar examples. Let us consider a
problem poscd by the U.S. Atomic Energy Act of 1954: to cstablish
a system and an organization for inspection of all uses of nuclear ma-
terials which might crcate a public hazard and to monitor operations so
that no undue hazard is in fact created. Here is a requircment whose
technical dimensions are commensurate with the international inspec-
tion problem, and whose political aspects, though different, are not triv-
ial. The dangers of an overly technical approach in this casc parallel
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those cited for the cutoff inspection problem. Yet it was concluded that
a system of modest technical capability, sensitive to political and eco-
nomic realities, could scrve a useful function. Does it guarantee that no
unsafe operations will occur? Hardly. Yet it provides a framework for
sufficiently flexible governmental controls to be passed to the states as
the time becomes appropriate and to be modified in other ways as techni-
cal and political requirements emerge. A mechanism has been established,
regulation is being practiced, and an excellent safety record has been
achieved. The problem has now been reduced to one of drawing on a
growing body of precedents and improving an existing mechanism.

Since the building of confidence is an objective of any new inspection
system, it is important not to set unattainable goals. A modestly effec-
tive inspection system would provide a reasonable degree of national
security. We may surmise from experience in technical developments
that lowering requirements often simplifies the system in question, e.g.,
developing a ship to travel 30 knots is a qualitatively different and far
less difficult task than developing a 40-knot ship.

CONCLUSION

A verification organization of reasonable size stemming from the
present IAEA could for the next decade furnish reasonable assurance
against significant violations of an agreement to devote all future produc-
tion of fissionable materials to non-weapons uses. While such assurance
would not be airtight, it could afford a structure which would enhance
that assurance, especially in comparison to the existing situation of no
agreement and no verification. To be effective, however, production ac-
countability, which is the main basis for such assurance, would depend
upon establishment of orderly procedures in the near future before the
proliferation of fissionable materials reaches a stage where no verification
system could be effective. Just as the Baruch proposals became outdated
by 1953, the present non-proliferation treaty proposals will become ob-
solete in the near future unless we have moved a long distance toward
their acceptance and implementation by all states. Therefore, an organi-
zation of reasonable size, which the Soviet Union might be willing to
accept at this time and which could give considerable assurance against
major violations, is necessary. The successful operation of such an or-
ganization would be the major impetus for developing a system to deal
adequately with the vastly more complex situation which will exist
when the quantity of fissionable materials multiplies manyfold.
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The Rapacki Plan, advanced by the Polish Foreign Minister, Adam
Rapacki. has undergone scveral revisions since it was first set forth in
October 1957. The last version, tabled on March 28, 1962, at the
ENDC in Gencva, provided for a ban on the production, stockpiling,
and deployment of equipment and facilities for nuclear weapons and
delivery vchicles. The ban would be binding on the Fedcral Republic
of Germany (FRG), the German Democratic Republic (GDR), Czecho-
slovakia, and Poland, as well as on the four nuclear powers maintaining
forces on the territories of these countries. The nuclear powers would
undertake not to transfer nuclear weapons to any of the four Central
European countries or to use nuclcar weapons against them. The
states concerncd would cstablish an effective verification system to
ensure implementation of the obligations assumed.

The Gomulka Proposals constituted a less complicated scheme in-
tended to be a partial step towards realization of the Rapacki Plan.
Originally presented in a speech by the First Secretary of the Polish
United Workers Party, Wladyslaw Gomulka, on December 28, 1963,
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the Gomulka Proposals were submitted formally to the governments
concerned on February 29, 1964, in the form of a “Memorandum on
the Freczing of Nuclear and Thermonuclear Armaments in Central
Europe.” The Proposals called for a freeze of the existing nuclear
status quo in the territories of the aforementioned four Central European
countries. The governments maintaining armed forces on these terri-
tories (including West Berlin) would undertake not to produce, in-
troduce, import, or transfer to other parties in the area or to accept
from other parties in the area nuclear or thermonuclear weapons. An
“appropriate system” of supervision and safeguards would be initiated.

The Gomulka Proposals (G Plan) and the Rapacki Plan (R Plan)
are discussed below solely in the light of problems they may pose for
effective verification and for the international organization of such veri-
fication. Military and political implications are not examined. The Go-
mulka Proposals, being the most recent and the more limited, are dis-
cussed first.

THE GOMULKA PROPOSALS

The Gomulka Proposals provide for a freeze of the quantity of
weapons and, impliedly, the national control over these weapons, in
prohibiting their “transfer to, or acquisition from, other parties.”* The
freeze on delivery vehicles, which figures prominently in the R Plan,
was dropped entirely in the G Plan. A freeze on vehicles would serve
the purposes of a quantitative freeze, supplement the transfer frecze,
and would be easier to supervise because the vehicles are larger in size.
Its omission may be indicative of Polish indifference to, or neglect of,
supervision problems.

The “Quantitative Freeze”

The G Plan proceeds from the premise that the quantity of nuclear
weapons in the arca can bc increased either through production,
including the assembly of such weapons within the area, or by the
introduction of nuclear weapons from outside. Article IIl calls on the
parties to undertake two types of commitments (apart from the issue
of transfer): first, not to produce nuclear weapons inside the area
(the production cutoff); and second, not to “introduce or to import”
them into the area.

Import may be understood to mean only the kind of operation that
would fall under commercial import controls or restrictions. But when
weapons are involved, they can also be “introduced” by military forces
entering the country ard bringing the weapons over the border as part
of redeployment of forces or maneuvers. When discussing verification,
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this military type of “introduction” into the area deserves special
attention, for it could place obstacles in the way of effective verification.

Article IV calls for the supervision of a production cutoff, defined
as the termination of the “production of weapons in plants which are
or could be used for such production.” If this contemplates a freeze on
the production of fissionable materials for weapons purposes, it is
verifiable. If it also includes a freeze on the plants that manufacture
the weapon itself and insert the fissionable material into the weapon,
a serious verification obstacle would be ¢reated. It should be pointed
out that if all production of fissionable material were safeguarded,
there could be no nuclear weapons produced from such materials.

Since the Plan does not provide for a qualitative freeze, there is,
logically, no mention of plants “producing” weapons improvements,
such as laboratories or testing facilities. But if the Plan were intended
to cxclude from the import prohibition items serving as replaccment,
the quality issue could hardly be ignored. It can be argued that the main
issue of replacement for nuclear weapons does not arise because no
nuclear weapons will be used except in war, when the agreement would
be terminated in any case. However, if replacement did occur, con-
sideration would be required of the characteristics of weapons imported
for replacement.

The supervision of imports at the points of entry listed in Article IV
would not cover all imports because the required inspection of all
regular shipments could. paralyze border traffic. Warheads could be
brought into the arca along portions of the seacoast where there are no
ports, or by planes and helicopters landing outside of airports. If small
cnough, warheads might even be carried across borders without using
railways or roads. Whether such “smuggling” would need to be detected
would depend on the degree of perfection required of the supervision
system.

The Transfer or Control Freeze

This second type of freeze, mentioned in Article 111, obliges the
parties “not to transfer to other parties in the arca or to accept from
other partics in the arca the aforementioned nuclear and thermonuclear
weapons.™ What is to be included under the term “‘transfer™ requires
clarification. One may assume that the purpose is to prevent the dissemi-
nation of nuclear weapons from powers possessing them to non-nuclear
powers in the arca. But this calls for an agreed definition of what is to
be understood by “possession”™ of such weapons or by what the G Plan
calls “having them at one’s disposal.™

Three cases of transfer should be distinguished. If they are all to be
included, the problem of supervision becomes exceedingly difficult if
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not impracticable; if one or two of them are excluded, dissemination
remains possible.

First, nuclear weapons can be transferred physically by moving them
within or into the area from locations under the sole control of an out-
side nuclear power to a location in which a country within the area
would be able to use them at will.

Because there are nuclear weapons at present stockpiled within the
Western part of the area—and perhaps in the Eastern part also—this
type of physical transfer would call for supervision on all routes linking
nuclear installations controlled by an outside power, such as American
stockpiles of warheads or rocket bases, with territory under the authority
of the host country. If it recognized the problem, the Polish Government
must have had special reason to be silent about the inclusion of such
routes of communication which would be essential to any cffective trans-
fer supervision. It may have feared negative Western reactions to a con-
trol system so implicity comprehensive.

Second, transfer can also take place if the term is understood in a
wider sense: dissemination or transfer could be said to occur whenever
a non-nuclear country gains independent control of nuclear weapons,
even if they are not taken into its physical possession. The FRG, for
example, could then be said to gain “disposal” of nuclear weapons if
German military personnel were put in charge of them even though the
weapons were not separated physically from their American stockpiles
or bases.

Here supervision of a transfer freeze would have to cxtend to the
verification of the nationality of the men and officers placed in charge of
the weapons. In that case, supervision would require access to informa-
tion concerning the nationality of the personnel serving at all nuclear
establishments in the area whether controlled by the host country or an
outside power.

The third mode of transfer raises even more delicate and controversial
questions. If the Soviet view on the NATO multilateral force as a form
of alleged disscmination is accepted by the authors of the G Plan, then
“transfer” of control from the United States to a joint allied command
that included a non-nuclear country of the area would represent a trans-
fer in the sense of the control freeze, and would have to be subjected to
supervision.

Another form of joint control takes the form of the “two-key system.”
Even if the Soviet Union did not regard the system in which the Federal
Republic of Germany holds one key as a form of dissemination, it would
presumably consider a transformation into a onc-key system, with the
Federal Republic of Germany retaining the only key as a transfer of con-
trol of the kind prohibited by the G Plan. In order to be able to detect
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such a transfer, continuous observation would have to disclose whether
the nuclear country which held the second key, was able to veto use of
the weapons in question. This would be a difficult task in any circum-
stances, posing ticklish problems of secrecy, including the disclosure of
supervision of arrangements at present withheld even from allied and
domestic publics.

Supervision Under the G Plan

Much of what is known about verification of a nuclear cutoff is
applicable to a frecze in the Central European area. To the extent that
either the particular areca or the special provisions of the G Plan intro-
duce no peculiarities, the previous study on the international organiza-
tional arrangements for a verified agreement to halt production of fis-
sionable materials for weapons purposes should be consulted. There
are, however, some significant peculiarities in the G Plan. The fol-
lowing discussion will focus upon these and on the problems they pose.

Interest in the Proposed Freeze. The interest of the parties in a freeze
agreement and its fulfillment bears directly on the degree of effectiveness
and intensity of the supervision they may be expected to demand. The
interest of Poland and Czechoslovakia (probably shared by the Soviet
Union) in a nuclear freeze in Central Europe can be assumed to be
great, since it would assure these states of the continued non-nucleariza-
tion of the FRG. The Western states involved in the Plan have
shown no such interest in the freeze, not to mention denucleariza-
tion of the area, but have instead, according to various press accounts,
repeatedly indicated that they regard the idea as harmful to their security
interests.

There are two reasons for these contrasting attitudes. First, the East-
ern countries feel that the deployment of nuclear weapons or their storage
inside their territories is (or if it has not taken place, would be) no
compensation for the dangers of acquisition of such weapons by the
FRG. Since they enjoy the security of the supposed conventional
superiority of the Warsaw Pact countries, the capability of the Soviet
Union to deliver weapons rapidly to the zone in a crisis and the Soviet
IR/MRBM’s targeted on the area, they see no need for immediate
possession of tactical nuclear weapons. However, one may wonder why,
in the face of the assumed tactical nuclear superiority of the NATO
countries inside the area, Poland should propose a freeze of this supe-
riority. Perhaps the explanation is that it sees no possibility of inducing
the Soviet Union to deploy or store nuclear weapons in peacetime in an
area located outside of Soviet territory and even less chance of obtaining
' such weapons from the Soviet Union for incorporation into its own arm-
| aments. If that were the case, a quantitative freeze could not reduce
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Poland’s chances of attaining a nuclear status, which would be nil any-
way, but it would help prevent even greater Western nuclear superiority
being established close to her borders. The Poles also regard this as a
tirst step toward complete denuclearization.

Second, the Eastern countries have, or claim to have, a vital interest
in preventing West German nuclear armament and, as a consequence,
a vital interest in a nuclear transfer freeze.

For the Western countries neither of these reasons for wanting a
freeze exists. Most members of NATO, especially the FRG and the
United States, consider it vital for purposes of deterrence and defense
that tactical nuclear weapons be available to the NATO forces inside the
borders of West Germany. They compensate for the inferiority of con-
ventional forces, thereby assuming a major role in deterring or stopping
an attack on the FRG. While a freecze would tend to perpctuate the
present Western tactical nuclear superiority in Central Europe, there
is concern in the West that the existing superiority might not prove
sufficient in the future in view of the fact that the Soviet Union would
continue to be free to increase the number of its nuclear weapons lo-
cated in the Western parts of its territory adjoining the denuclearized
zone in Central Europe. From the Western standpoint, a frceze might
be justified as part of a broader program, which might eventually be
worldwide, for preventing production of fissionable materials for weap-
ONS Purposes.

Moreover, there exists no "Germany in reverse” for the West. None
of the Eastern countries in the arca has the potentialitics attributed to
the FRG of becoming an indcpendent nuclear menace. It is improbable
that the Eastern countries in the area will procure nuclear weapons for
themsclves or obtain them from the Soviet Union. If this assumption is
correct, the transfer ot control of nuclear weapons from the Soviet
arscnal to the countries in the area would not constitute a problem for
the West. However, there is the possibility of the Soviets arming their
own troops in the zone with nuclear weapons (or increasing their de-
ployment as the casec might be), which could affect the military srarus
quo in favor of the Warsaw Pact countries.

Interest in Supervision. There is a sccond independent variable: the
parties have reason to be more insistent on effective verification the
more their opponents intend to evade their obligation. In the case of
Poland one should cxpect particularly strong cumulative effects in the
direction of intense supervision arising both from its vital interest in
preventing the Germans from obtaining nuclear weapons and from what
can be assumed to be its firm conviction that the FRG has strong incen-
tives to seck control over nuclear weapons.

48



GOMULKA PROPOSALS AND RAPACKI PLAN

The Eastern parties to a freeze agreement might also suspect the
United States of having an incentive to permit German evasions of the
agreement. They might reason that if the incentives of the FRG rose
very high there would be an intolerable strain on United States-West
German relations if the United States insisted on strict compliance with
the agreement. They know of the strain on interallied relations that re-
sulted from the attempts of the superpewers to prevent France and
Communist China from becoming nuclear powers.

The West, which has been shown to have less interest in the proposed
freeze, has also less reason to ascribe to opponents an incentive to evade
their obligations under a freeze. The Eastern countries in the area would
gain little from supplementing Soviet nutlear armaments and nothing
by trying to substitute for the Soviet arsenal a meager nuclear arsenal
of their own. Therefore, the West would have less need of verification
against evasions of the frecze by the Eastern countrics.

The West has slight reason to anticipate a Soviet incentive to circum-
vent a freeze agreement of the kind suggested by the G Plan. Even
when free to act in matters of nuclear deployment, the Soviet Union
has abstained from placing nuclear warheads on the territory of its
allies.

If only these two determinants of supervision policy needed to be taken
into consideration, it would follow that the Eastern parties to a freeze
agreement would have reason to be more insistent on effective and in-
tense verification than the West. Yet, this conclusion may be belied by
events, because both the East and the West might find it awkward to
act accordingly. Having opposed or belittled the value of verification,
and having treated it in a cavalier fashion cven in the G Plan itself,
the Eastern countries could conccivably fear prejudicing their position
in other arms control negotiations if they insisted on intense supervision
in this instance.

The United States has shown sustained interest in verification. Per-
haps it could afford, nevertheless, to promote or accept loose verification
of a freeze in Central Europe, because such verification would suffice
to protect marginal U.S. interests and would, in fact, serve them by not
requiring the FRG to subject itself to intense supervision.

Moreover, in favoring verification as prescribed in the G Plan, the
United States would be adhering to its established principle that arms
control agreements should not prejudice United States security.

There is no way of predicting whether the third determinant, tradi-
tion or inclination, in competition with the two rational determinants,
will win out. If it did, the resulting verification policies of the two sides
would reflect a peculiarity of the area: strong pressure for intense verifi-
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cation from the Communist countries involved in the ncgotiations, in-
difference or even opposition to such verification on the part of the
West.

The G Plan, like the R Plan, makes a few broad suggestions con-
cerning the administration of the supervision process and states them in
terms of tentative proposals subject to later agreement. However, the
G Plan lays down a principle that differs from one contained in the
R Plan. The latter calls for a “special control body” to supervise
the discharge of the duties proposed. The G Plan calls for the use of
“mixed commissions composed of representatives of the Warsaw Pact
and of the North Atlantic Treaty Organization on a parity basis” to
exercise “‘supervision and control.”

Neither the R Plan nor the G Plan conforms to the suggestions
made in Part II of this volume dealing with international organization
for the verification of arms control agreements. This case study foresees
for the G and R Plans a reciprocal or a mixed system of verification,
i.e., a system where reciprocal inspectors are supplemented by interna-
tional personnel acting as observers. Both a reciprocal and a mixed sys-
tem avoid the paralysis that may arise from a special control body com-
posed of members from both parties and presumably operating on the
principle of unanimity.

A purely reciprocal system, however, might run into serious difficul-
ties if it were made to serve uniformly for the whole freeze area. One
can conceive of the FRG and Poland accepting inspectors from each
other on their respective territories. But it would take a more radical
change in the political climate for a similar exchange of inspectors to
be tolerated between the two parts of Germany. The inspectors in that
case would all be “Germans,” but they might be all the more suspect
of conducting activities other than merely supervising the freeze. Most
of this trouble could be avoided by selecting mutually acceptable inspec-
tors.

Another way of avoiding difficulties would be to place all supervision
in the hands of nationals of the major outside powers, American and
Soviet, and perhaps French and British. In the absence of FRG agree-
ment, this would raise the specter of discrimination, the FRG being
after all a significant power as well as the chief target of the entire
freeze plan and its supervision.

Supervision Applied to the Federal Republic of Germany. Intricate
questions are raised by peculiarities in the position of the FRG not only
with respect to the merits and demerits of the G Plan itself, but also
as regards its supervision.

If it is correct to assume that a primary intent of the G Plan is to
prevent West German control of nuclear weapons, the West Germans
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have reason to suspect that any supervision demanded or accepted by
the East is directed primarily at the detection of West German evasion,
and allied support of such German evasion. The West Germans will tend
to have much greater qualms about intensive verification of the freeze
than the other allies in NATO, who would be less affected by inspections
at frontier junctions, bases, or plants. They would react sensitively to
support or promotion by Western countries of intense verification on
West German soil. West Germany as the special target of Eastern sus-
picions and Communist infiltration, subversion, and expansion, would
have reasons for concern, not necessarily shared by her allies, that recip-
rocal inspection could in her case be abused as a means of military
espionage, psychological warfare, and anti-German propaganda. Any
alleged German violation of the Plan, for instance, could be turned
against the German “fascist, capitalist and militarist enemies of the peace-
loving peoples.” If West Germany, as a result of denunciations, were
subjected to international investigation, new suspicions of her would be
aroused even if the denunciations proved unwarranted in the end. While
it should be possible to minimize such effects of whatever inspection
scheme were chosen, they should not be overlooked. The inevitable
strains on Allied relations with the FRG that would arise out of a freeze
should not be further exacerbated by supervision procedures. The will-
ingness of the Polish Government to consider other verification proposals
than those contained in the G Plan may open the doors for agree-
meants that would not be subject to West German objections.

Verification Organization for the G Plan

The G Plan provides for some commitments which it is not feasible
to verify; others would require such a vast organization as to make the
verification unfeasible. The organization set forth here is limited to the
single function of verifying the commitment that fissionable materials
shall not be produced in the area.

The G Plan suggests that “‘supervision and control” could be exer-
cised by mixed commissions of representatives of the Warsaw Pact and
of the North Atlantic Treaty on a parity basis. Those commissions “could
be enlarged to include also representatives of other states.” The G Plan
also envisages periodic meetings of the representatives of the nuclear
powers to exchange “all information and reports indispensable for the
implementation of the obligations with regard to the freezing of nuclear
and thermonuclear armaments.”

Inspections of the nature required for a production cutoff could be
made by such commissions, although the procedure requires more per-
sonnel than a reciprocal inspection. It may be assumed that the members
of the inspection team would report their findings to their respective
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governments. If, for example, the Warsaw Pact representatives dis-
agreed with the findings, the issue would arise in the meetings of the nu-
clear powers wherc a split report would probably frustrate any action.
However, if the inspection were purely reciprocal, the result would be
essentially the same with the split being resolved through normal diplo-
matic channels rather than through a meeting of the nuclear powers.
Therefore, at this stage a split report would have no significance.

Apparently, the G Plan contemplates inspections by commissions
of equal numbers of representatives of NATO and Warsaw Pact
countrics. The mcetings, however, would be of representatives of the
United States, the United Kingdom, the Soviet Union, and France. In
view of past Soviet positions, we may assume that decisions would have
to be unanimous. Whether or not such meetings of the nuclear powers
would serve a useful purpose would depend largely on the composition
of the meetings, the voting procedures, and the possibility of majority
decisions for at Icast some issues.

The G Plan provisions do not rule out inclusion of neutral ob-
servers on the inspection tcams, and may be sufficiently flexible to per-
mit reciprocal inspection. In the latter event, the required staff could
probably be reduced by 25 percent.

At present, the arca included in the G Plan contains no facilities
where the nuclear product can be transformed into weapons, such as
isotopc separation plants, chemical processing plants, and fuel fabrica-
tion plants utilizing highly enriched uranium. A small chemical process-
ing plant is planned for West Germany to commence operations after
1970.

Czechoslovakia recently announced a power reactor for completion in
1970. Apparently no power reactors are planned for East Germany or
Poland. This is logical, since East Germany and Poland produce large
quantities of cheap coal, and nuclear power would not bc competitive
with conventional power for many years. The same situation exists in
West Germany. However, the West German nuclear power plants, while
they will not produce cheap clccmcnty, are consistent with a long-range
planning program for conservation of West German fuel resources. Re-
search reactors exist in all states in the area, but the verification require-
ments arc minimal.

It should be noted that West Germany has agreed with the United
States to the institution of safcguards by EURATOM or by the United
States to cnsure against diversion to weapons purposes of the production
of fissionable materials in its planned facilities. EURATOM is required
to consult with the IAEA in order to coordinate the safeguards program.
The agreements provide for chemical processing of the spent fuel ele-
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ments either in the United States or in the Eurochemic Plant in Mol,
Belgium, which is subject to EURATOM safeguards.

Inspection as envisaged in the G Plan would require approximately
cighteen inspectors. Headquarters would have to be established both
in West Germany and in one of the Warsaw Pact states to direct
the inspection operations, perform and collate the statistical data, and
carry out normal administrative functiogs. The total number of officer
personnel in addition to the inspectors mm for this purpose might
number twcnty Twelve persons should be added for secretarial and
other services, making a total staff of Mfifty. Of this staff, two-thirds
should be located in West Germany and one-third in the Warsaw Pact
states. The greater number in West Gesmany reflects the necessity of
inspecting declared facilities situated there.

One function of the mspectors in West Germany, and virtually the
only function of the inspectors in the Warsaw Pact countries, would be
to verify the nonexistence of clandestine facilities for producing fission-
able materials. The most suitable procedure for this type of verification
would be to permit mobile teams of four or six members to go anywhere
in the area. External observation should be sufficient to establish reason-
able grounds for believing the existence of major violations. Isotope
separation plants and power reactors are reasonably large and have dis-
tinct designs. Although chemical processing plants could be located in
facilities of conventional design, associated activities such as storage of
radioactive fuel elements and waste burial can readily be detected. The
inspection teams should have access to data concerning the consumption
of electrical power, which is substantial in connection with the most
important nuclear facilities.

The system outlined above should give assurance that declared facili-
ties are being utilized solely for non-weapons purposes, and reasonable
assurance of the non-existence of clandestine production facilities. This
latter conclusion is strengthened by the fact that the easiest method for
a nuclear power to violate the commitments of the G Plan would be
through transfer of weapons or weapons materials rather than through
production in tl:e area.

THE RAPACKI PLAN

The first stage of the R Plan involves the “freezing of nuclear
weapons and rockets and prohibition of the establishment of new bases.”
The Plan prohibits the states within the zone (1) from producing or
preparing to produce any kind of nuclear weapons or nuclear delivery
vehicles on their territory; (2) from introducing any kind of nuclear
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weapons or nuclear delivery vehicles; and (3) from granting permission
for the establishment of new bases or facilities for the stockpiling or
use of nuclear weapons or nuclear delivery vehicles in the zone.

Verification of a commitment not to produce nuclear weapons in the
area presents the same considerations as the similar commitment under
the G Plan. The nuclear weapons could be produced in the area
only from fissionable material produced in, or introduced into, the area.
The verification machinery required to prevent production of fissionable
material in the area has been outlined above. Verification of the fabrica-
tion of weapons from undetected materials in the area would be ex-
tremely difficult, if not impossible, and therefore we do not deal with
machinery to accomplish this objective.

The commitments not to transfer nuclear delivery vehicles to states
within the area, not to introduce new nuclear delivery vehicles, and not
to establish new bases or facilities for the stockpiling or use of nuclear
weapons or nuclear delivery vehicles require the same type of verifica-
tion and the same type of organization as one aspect of stage two of the
R Plan—the elimination of nuclear delivery vehicles and bases.

Stage two of the R Plan includes two proposals which present
separate verification requirements, although they are politically linked.
The plan stipulates that the states included in the zone eliminate all
nuclear delivery vehicles from their national armaments and reduce
military forces to an agreed level with a corresponding reduction of con-
ventional armaments. The states outside the zone are called upon to
withdraw from the area of the zone all kinds of nuclear weapons and all
facilities for their stockpiling and servicing, as well as all nuclear delivery
vehicles permanently or temporarily stationed in the zone and all facili-
ties for their servicing, and to reduce their military forces stationed in
the area of the zone to an agreed level with a corresponding reduction
of their armaments.

The two proposals, climination of nuclear armaments and reduction
of conventional armaments, are part of a single package in that the re-
duction of conventional armaments is apparently intended to compen-
sate the West for the disadvantages it would expect to suffer from the

denuclearization of the area. The two proposals will be treated separately
in the discussion that follows.

Elimination of Nuclear Armaments and Their Delivery Systems

The R Plan defines the term “elimination” and distinguishes
between climination in the case of states inside and states outside the
arca. States in the area are called upon to eliminate nuclear delivery
vehicles, presumably on the assumption that these states possess no war-
heads or facilities to stockpile them. The outside powers are required to
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withdraw from the area all kinds of nuclear weapons and all facilities
for their stockpiling and servicing, and to withdraw all nuclear delivery
vehicles and all facilities for their servicing.

To achieve its end, such a plan must include two processes: first,
withdrawing all the clements that exist in the area at the time the
agreement goes into effect (denuclearization) and second, the non-rein-
troduction of any nuclear elements into the area during the duration of
the agreement (non-renuclearization).

The verification of non-renuclearization has been treated implicity
in the discussion of the proposal for a qgantitative nuclear freeze under
the G Plan, since production of new muclear armaments in the area
or introduction from the outside are the only two means by which re-
nuclearization could take place. The trangfer freeze, which figures prom-
inently in the G Plan and stage one of the R Plan, does not present a
separate problem either in the case of denuclearization or of renucleari-
zation because the withdrawal of nuclear elements would be required
as well as the prevention of subsequent re-introduction into the area no
matter under whose control the nuclear elements would be.

The task of verifying denuclearization—the elimination of all existing
elements of nuclear power in the area—is quite distinct from anything
connected with a mere freeze. The freeze deals exclusively with future
actions by the parties to the agreement, whereas denuclearization is
directed at undoing what one or more of the parties have undertaken
previously. Since the states of the area have no nuclear weapons nor
significant quantities of fissionable materials at their disposal, denuclear-
ization can only apply to the weapons of the major nuclear powers in
the area.

There are two ways in which verification of denuclearization can be
accomplished, by verifying that all the elements of nuclear power known
to exist in the area are being physically removed from the area, or by
verifying that, irrespective of what elements may have existed there
previously, the area itself has been cleared of all such elements by the
denuclearization process. Both methods offc: advantages and, at the
same time, pose difficulties.

Under the first method, withdrawal from the area is much easier to
verify than introduction into the area. In the case of a freeze or of non-
renuclearization, the inspected country has an interest, if it wants to vio-
late the agreement, in producing secretly or in smuggling into the area
the forbidden elements. In the case of a commitment to withdraw nuclear
elements that are known to the adversary, the inspected country has an
interest not only to disclose all of its withdrawals but, if possible, to make
them appear more comprehensive than they really are, e.g., by exporting
dummies while retaining the actual elements. This, however, could pre-
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sumably be detected. The difficulty lies in verifying that all the existing
elements have been eliminated. This can be accomplished only if prior
to the process of withdrawal a complete and reliable inventory could
be compiled of all nuclear elements existing in the area.

Such stocktaking presents no insuperable obstacle to verification in
the case of bulky and easily detectable elements such as bases or large
bombers and rockets. Here, national intelligence may have established
and kept up a reliable inventory, or be able to do so by means of aerial
or space photography. But in calling for the controlled elimination of all
nuclear elements, including all rockets, small as well as large, and of
all nuclear warheads, the plan sets a task that does not appear to be fully
realizable.> However, it should be noted that a less than foolproof sys-
tem of verification would not necessarily affect U.S. interests adversely.
On the contrary, an all-pervasive, presumably adversary search for hid-
den elements in the possession of nuclear forces would probably make
it difficult, if not impossible, for the United States to maintain forces
in the area. West Germany, too, would be likely to balk at inspection
that would make it the duty of foreign inspectors to look into prac-
tically everything that could serve as a cover or container of hidden
nuclear elements.?

Under the second method, no inventory of existing elements is re-
quired. But the verification of a negative fact, in this case that after the
parties allege to have fulfilled their obligations no nuclear elements re-
main in the area, is an even more exacting task. The inspectors would
have only national intelligence to tell them what existed before and
has allegedly been withdrawn (or destroyed), and they would have to
search everywhere for elements that allegedly do not exist. The ques-
tion is how intense and reliable the verification of denuclearization and
non-renuclearization would have to be to satisfy the parties.

In contrast to what was found to be the case if a mere freeze were to be
vexjﬁed, the West has a great interest that verification of the elimination
af:the main elements of nuclear power from the area be highly reliable.
tﬁmerican military power in the area is the chief target because the
‘United States relies heavily on tactical nuclear weapons deployed inside
the area and would stand to lose seriously if, after eliminating its nuclear
weapons and delivery vehicles from the area, the other side were found
to possess substantial tactical nuclear firepower. For the countries in the
Eastern part, much less would be at stake in case of a violation of the
agreement by the West because the Eastern countries would be better
off than in the face of the present Western nuclear superiority which at
least would have been whittled down.

Thus, whichever of the two methods of verification is used, they would
have to promise a high degree of effectiveness.
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The Reduction of Armed Forces and Conventional Armaments

Under the R Plan, there would be two agreed levels of forces
and armaments: one for those states within the zone and one for the
forces in the zone from states outside the zone. The levels are not speci-
fied in the R Plan.

The objects of verification might fall into, but not necessarily be
limited to, the following categories: aircraft; bases (active and inactive);
and strength and deployment of active forces, including active reserves.
Furthermore, an agreed limitation should require that the limitations
would not be offset by augmentations such as excessive personnel re-
cruiting and mobilization and undue manufacture and acquisition of
armaments. In any case, the objects of verification must be important
and easy to detect and to identify if a hial degree of confidence is to be
expected. :

Organization for Stages I and II of the Rapacki Plan

The R Plan calls for a “system of strict international control and
inspection on the ground and in the air.” The G Proposals call for a
“system of supervision and safeguards,” but both say little about ad-
ministrative organization. The two Plans differ with respect to the ad-
ministration of supervision. The R Plan suggests the establish-
ment of a “special control body” open to later agreement. The G Plan
proposes commissions composed of representatives of the Warsaw Pact
and North Atlantic Treaty on a parity basis and periodic meetings of
states whose armed forces are stationed in the area.

It is probable that neither the idea of a control body nor that of a
parity commission would prove an acceptable substitute for the recipro-
cal or the mixed system discussed previously in connection with the G
Plan. A “body” would raise voting questions of enormous difficulty,
whereas commissions based on parity would foreshadow paralysis rather
than effectiveness of the system. A verification system based on the recip-
rocal concept would probably be more suitable. Several organizational
alternatives are available within the reciprocal concept: (1) organi-
zations composed of the states within the zone (West Germany, East
Germany, Poland, and Czechoslovakia); (2) reciprocal organizations
composed of the NATO and Warsaw Pact countries; (3) reciprocal
organizations composed of states outside the zone with forces in the zone
(the United States, the United Kingdom, and France verifying East
Germany, Poland, and Czechoslovakia; the Soviet Union verifying West
Germany); and (4) a mixed system organized along the lines of alter-
native three above with the inclusion of international observers.

Owing to the political situation existing between East and West Ger-
many, we have excluded the first alternative from our considerations.
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Under the second alternative—reciprocal organizations composed of
NATO and Warsaw Pact countries respectively—relations between the
FRG and Poland could make the reciprocal deployment of inspectors
from these two countries a delicate matter and could seriously affect
the operation. At this time, it seems preferable that the verification or-
ganization under the West be composed of the United States, the United
Kingdom, and France, and the organization under the East of the Soviet
Union (alternative 3): factors influencing this preference are that these
larger countries have greater resources and are better able to bear the
costs.

A mixed system which would include international observers could
also be employed. The international observers would provide greater
credence for the findings of the reciprocal inspectors. If a mixed system
were deemed necessary, the observers might be chosen from neutral
states.

Under the reciprocal organization composed of the United States, the
United Kingdom, and France, affiliation with NATO’s extensive radar
warning system, an excellent network of communications, and the avail-
ability of personnel and material resources would significantly increase
the effectiveness of the verification process. A coordinated arrange-
ment could be worked out in a committee made up of the United States,
the United Kingdom, and France to provide general and specific direc-
tion to the Administrator of the Allied Verification Organization.* The
committee would cooperate with NATO components for mutual support,
common and combined usage of facilities, resources and training pro-
grams, and the elimination of duplication.

Western Verification Organization. The organization would have an
Administrator, a Headquarters Unit, and Control Units as follows: two
in East Germany, four in Poland, and three in Czechoslovakia (see
Table 2-1). It would be integrated to allow the Administrator to exer-
cise maximum control over the organization and elements attached to it.
Hec would operate under the direction of the higher organization. Com-
mand and control of the Western Verification Organization units in the
host countries would not be under the personnel of the host country.
There would be occasions when liaison personnel from the host country
might be of service to a Western unit in a host country. Liaison personnel,
however, should not constitute an element vested with authority to re-
strict or veto the actions of a Western verification unit in carrying out
its duties. Of course, verification personnel would be required to abide
by the ground rules agreed upon by states-parties to the agreement.

Control Units in the three states would report directly to the Admin-
istrator at the Headquarters of the Western Verification Organization.
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Table 2—1. Western Verification Organization Personnel Recapitulation

Hatrs. Control Units
Unit 1 2 3 4 5 6 7 8 9
Administrator 1
Supervisor 11 1 11 1 11 1
Assistant 18 1 1 1 1 1 1 1 1 1
Legal 1
Clerical 8 22 2 22 2 22 2
Communications 16 4 4 4 4 4 4 4 4 4
Transportation
Aviation 11 6 6 6 6 6 6 6 6 6
Motor 13 22 2 22 2 22 2
Supply 2 .
Purchasing 1
Finance 1
Interpreters 3 1 1 1 1 1 1 1 1 1
Security 8 55 5§ 55 5 55 5
Medical 2 1 1 1 1 1 1 1 1 1
Inspectors
Mobile 24 24 24 24 24 24 24 24 24
Observation Posts!? 36 27 54 72 18 72 36 27 36
Sub-Total 85 83 74 101 119 65 119 83 74 83
20% Non-Available
Factor? 17 17 15 20 23 13 23 17 15 17
Total 102 100 89 121 142 78 142 100 89 100
Grand Total 1063

1 Number of Posts X 9 observers. Post per control unit: Unit #1—4
posts; #2—3; #3—6; #4—8; #5—2; #6—8; #7—4; #8—3; #9—4.
2 Flexible allowance for leaves, illness, etc.

The Administrator would report to the next higher organization as es-
tablished by the signatories.

If international observers augment the verification organization, their
reports should be sent to their sponsor and the Administrator of the
Western Verification Organization. The primary functions of the formal
overt verification organization would be restricted to data collection and
reporting. Functions such as the evaluation of data reported, the deter-
mination of the existence of substantive or procedural violations, and
decisions as to response would rest with the signatory governments.

In addition to the interplay of other verification techniques, many
of which are organically external to the verification organization, the
organic inspection techniques employed by the Western Verification Or-
ganization in the territories being inspected would primarily consist of
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TasLe 2-2. Eastern Verification Organization Personnel Recapitulation

Control Units
*Haqtrs.
Unit A B C D

Administrator 1
Supervisors 1 1 1 1

Assistants 12 1 1 1 1
Legal 1

Clerical 8 2 2 2 2

Communications 16 4 4 -4 4
Transportation

Aviation 7 6 6 6 6

Motor 13 2 2 2 2
Supply 2
Purchasing 1
Finance 1
Interpreters 1 1 1 1
Security 8 5 5 5 5
Medical 2 1 1 1 1
Inspectors

Mobile 24 24 24 24

Observation Posts! 72 27 18 36
Sub-Total 73 119 74 65 83
209 Non-Available Factor? 15 23 15 13 17

Total 88 142 89 78 100
Grand Total 497

1 Number of posts X 9 observers. Post per control unit: Unit A—8; B—3;
C—2; D—4.
2 Flexible allowance for leaves, illness, etc.

mobile teams and observation posts. Mobile teams under a control unit
head would operate over large areas and carry out their verification
functions by visits at many points. Observation posts under a control
unit head would operate with some degree of mobility on a twenty-four
hour basis at fixed areas. Surveillance of relevant traffic would be
their primary function.

Eastern Verification Organization. Based on the assumptions and
criteria related to the Western Verification Organization,® the hypotheti-
cal counterpart Eastern Verification Organization could be structured
with an Administrator, a Headquarters Unit, and four Control Units in
West Germany (see Table 2-2).

CONCLUSION

This study has considered the deployment of a Western Verification
Organization in the host countries of East Germany, Poland and Czecho-
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slovakia plus a Headquarters Unit possibly in West Berlin and an East-
ern Verification Organization in West Germany. Our hypothetical West-
ern Organization has a total of 1063 persons, with 497 for the Eastern
Organization.

The most important methods of verification are resident ground verifi-
cation of declared facilities and installations and mobile ground verifica-
tion to detect clandestine operations. These methods of verification
could be supplemented by exchange of military missions, governmental
budget and economic record verification, and verification by aircraft
and satellites. ,

The suggested verification organization, is suitable, with varying de-
grees of assurance, for determining that declared nuclear facilities are
being used solely for non-weapons purposes, for the detection of a freeze
of large nuclear delivery vehicles, the elimination of large nuclear de-
livery vehicles, the elimination of large eonventional armaments, and
clandestine production of fissionable matetials. But the suggested verifi-
cation organization, by itself, could not givé adequate assurance of non-
fulfillment of commitments concerning troop reductions or ceilings,
clandestine manufacture of small armaments, clandestine arms traffic
in an area not under surveillance from an observation post, undeclared
hidden stockpiles of nuclear weapons, and vehicles suitable for delivery
of both nuclear and conventional warheads.

The capabilities and reliability of verification techniques are influenced
by the freedom of movement and access that are permitted by a country
being verified. Freedom of movement and access must be adequate for
the accomplishment of the mission, and anything short of adequate should
not be dependent upon or tolerated in an agreement or in actual verifica-
tion operations. Access and true freedom of movement require organiza-
tion flexibility, instant communications, command and control, and
administrative support.
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THE U.S. PROPOSAL FOR A FREEZE OF
STRATEGIC NUCLEAR DELIVERY VEHICLES

On January 21, 1964, the President of the United States, in a mes-
sage to the ENDC at Geneva, submitted several proposals for collateral
measures that could be implemented prior to agreement on GCD. The
second proposal, a verified freeze of the number and characteristics of
strategic nuclear offensive and defensive vehicles, is evaluated in this
study in the context of requisite international arrangements to ensure
effective verification.! It should be noted that this study is limited to the
1964 American proposal for a freeze of strategic delivery systems in
which the primary verification technique would be confined to visual ob-
servation of gross external characteristics. It does not discuss possible
modifications in this type of proposal nor variations in the verification
techniques.

In this proposal the numbers and characteristics of strategic nuclear
delivery vehicles are divided into five categories: (1) ground-based sur-
face-to-surface missiles having a range of 5,000 kilometers or greater
and their associated launching facilities, and sea-based surface-to-sur-
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face missiles having a range of 100 kilometers or greater and their asso-
ciated launchers; (2) strategic bombers having an empty weight of 40,000
kilograms or greatzr and any associated air-to-surface missiles having a
range of 100 kilometers or greater; (3) ground-based surface-to-sur-
face missiles having a range of between 1,000 and 5,000 kilometers and
their associated launching facilities; (4) strategic bombers having an
empty weight of being between 25,000 and 40,000 kilograms and any
associated air-to-surface missiles having a range of 100 kilometers or
greater; and (5) strategic anti-missile systems and their associated
launching facilities.

These five categories are subject to lummal definitional confusion
and, in the current U.S.-Soviet context, are clearly strategic in nature.
Nonetheless, there are marginal areas. A nuclear weapon, for example,
can be fired by some artillery pieces which fire conventional warheads.
So-called tactical missiles and aircraft may also be used strategically to
attack large concentrations of population or other strategic targets.

The purpose of the freeze proposal is to prohibit the production of
new types of armaments that fall within the aforementioned five catego-
ries and to halt the production of all existing types of armaments within
these categories and of specified major sub-assemblies of these arma-
ments. Certain narrow exceptions would be permitted; i.e., production
to cover the maintenance of vehicles, their accidental loss, and the ex-
penditure of missiles within agreed annual quotas for confidence and
training firings. In consonance with production restrictions, the construc-
tion and improvement of launching facilities would also be regulated.
Testing would be restricted to firings for confidence and training pur-
poses.

Missile replacement would be on a one-for-one basis of the same
type of vehicle and based on agreed annual numbers amounting to a
small percentage of the inventories of armaments possessed by the re-
spective parties at the effective date of the freeze agreement. The agreed
replacement quota would be subject to periodic review, although it is
noteworthy that verification of the inventories of armaments possessed by
the respective parties would not be required. There is ambiguity with
respect to replacing armaments no longer in production. The United
States proposal provides that the parties would seek to agree upon ac-
ceptable substitutes from among weapons in production, but it is con-
templated that a party could reopen production on a one-for-one basis
in the event no agreement is reached on the substitute items in produc-
tion. It is not clear whether a formal refusal for substitution would have
to be obtained before the second alternative would be available.

The freeze proposal contains several provisions affecting areas related
to but not directly within the five categories of stragetic nuclear delivery
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vehicles. The potential conversion of transport or other aircraft and of
space boosters into delivery vehicles capable of carrying nuclear weap-
ons would be guarded against by a provision authorizing occasional
unannounced inspections of facilities no longer (but still capable of)
producing specified armaments and by a provision allowing the produc-
tion of aircraft and space boosters to be monitored.

The freeze proposal would also require that appropriate notice of
the planned production of space boosters and advance notice of the time
and launch-site location of all space launchings be given by the parties.
The purpose of the production notice would be to afford reasonable
assurance against stockpiling; the nature of the payload would not have
to be disclosed. With respect to advance notice of launchings, notifica-
tion would be given in sufficient time to permit on-site observation of
vehicles prior to launch.

The importance of the space launching provisions is readily apparent
when one considers that by 1967 the United States and the Soviet Union
had orbited more than 400 space vehicles. Space programs of this
magnitude offer ample opportunity to test and develop boosters which
can have roles in missile programs as well as in space. Without an
appropriate system of verification it would be possible to produce space
boosters in such quantities as would affect the replacement scheme for
keeping the number of missiles at agreed levels, and it would be possible
to make improvements in the characteristics of missiles by actually test-
ing newly developed components and sub-systems under the guise of
space launchings. It also would be possible to conduct research and de-
velopment tests and evaluations of missiles with slight chance of de-
tection by tying the experiments to space packages.

The proposed freeze is concerned not only with the numbers of strate-
gic delivery vehicles but also with their characteristics. In order to pre-
vent a “quality race,” in which improved offensive or defensive systems
are achieved by redesigning existing systems to make up in quality what
they lack in quantity, the United States freeze proposal provides for the
monitoring of research and development at the testing stage. For ex-
ample, compliance with a test ban on nuclear strategic delivery vehicles
would be verified by radar monitoring, by inspection of test sites, and
by other methods. Moreover, prohibiting tests of new strategic nuclear
delivery vehicles would diminish the destabilizing effect of military re-
search and development because a state’s military forces are normally
reluctant to rely upon an untested weapon for security.

The potentially disruptive effects of technological developments upon
national security would give rise to difficulty in planning an effective
verification organization for this area of concern. It is likely that, initially
at least, a verification organization would have a small role in this area
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and that parties would rely upon their own sources of information con-
cerning new technological developments.

VERIFICATION OF THE PROPOSED NUCLEAR FREEZE

After the freeze agreement is concluded, but prior to its implementa-
tion, the contracting parties would make a complete declaration of all
production facilities covered by the agreement and of armament produc-
tion quotas required by the agreement.? The declaration would be kept
current as additional facilities capable of producing or assembling the
specified armaments and sub-assemblies were converted or constructed.
These latter facilities would be dcclared upon the commencement of
conversion or construction.

This section considers the objectives and techniques of the several types
of verification contemplated in the U.S. freeze proposal. An attempt is
made to estimate the requirements of personnel and equipment needed
to carry out such verification. Problems presented by particular types of
verification in relation to the level of performance expected from them
are also examined.

Declared Facilities No Longer Producing the Affected Armaments
and Specified Sub-Assemblies

According to the U.S. concept of an initial check, inspectors would
examine declared facilities to ensure that they have been dismantled,
closed, or converted to other production activities. The initial inspection
would include an examination of all manufacturing areas of a facility,
a task that ordinarily could be accomplished in the course of several days.
It is also contemplated that occasional unannounced checks of these
facilities after the initial inspection would be adequate, because the freeze
proposal assumes that many months are required to set up the produc-
tion lines of the specified armaments and sub-assemblies and to attain
a reasonable production rate.

The verification procedures for declared facilities which have been
completely dismantled or closed would be relatively simple. However,
those declared facilities converted to other production activities would
present a problem, if the converted plant were producing or manu-
facturing products which were similar to some degree to those parts
used in the affected armaments and major sub-assemblies. The U.S.
proposal does not include verification provisions as elaborate as those
suggested in some studies.® In the case of declared operating production
facilities and converted activities, inspectors would verify only agreed
numbers and configurations of specified items being produced for the
purpose of replacement or allowed missile firings. Whereas numbers would
be of crucial importance in declared operating facilities, a visual inspec-
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tion in a converted plant might not be sufficient to alert an inspector
to the manufacturing of items usable in specified armaments and major
sub-assemblies. Nonetheless, visual observation of external characteris-
tics might be useful and the verification organization postulated in this
study provides for this function.

One study has concluded that the following sub-assemblies and major
components of strategic nuclear delivery vehicles could be detected by

visual observation:*

I. Sub-assemblies
A. Re-entry vehicles
B. Inter-stage structures
C. Liquid fuel tanks
D. Solid propellant motors
E. Aft skirt
II. Major Components
A. Liquid engine
1. Thrust chamber
2. Injector dome
B. Solid motor
1. Casing
2. Aft closure
3. Graphite ring
4. Nozzles
C. Re-entry vehicles
1. Forging
2. Heat shields
III. Aircraft
Fuselage
1. Bomb-bay structure
2. Radar Radome
3. Bomb sight
IV. Ship Hulls
Although existing hulls or existing-type hulls might be used, de-
viations from the conventional ship design might include missile
handling and storage equipment and facilities, missile guidance
components, and increased security surrounding the construction
and fitting out of the ships.
V. Mobile Launchers
Mobile launchers are generally designed as single purpose vehicles,
and for missiles of the ranges involved in the freeze proposal, the
missile-handling gear would be distinctive although the engine,
chassis, and tracks might be multipurpose standard equipment.
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Observation of any of the above components and sub-assemblies in a
declared facility alleged to be converted to other production activities
would indicate the freeze agreement is being violated.

A trained two-man team would probably suffice to conduct the initial
check of a declared facility. No unique equipment would be necessary.
Qualified personnel may be drawn from the United States and the Soviet
Union, as well as a number of other states engaged in missile and rocket

programs.

Monitoring Allowed Production of .ﬁ;eciﬁed Armaments and
Major Sub-Assetblies

The object of this verification provision is to ensure that the annual
quota of the specified armaments and major sub-assemblies would not
be exceeded. The U.S. freeze proposal r:lth'res the parties to agree upon:
(1) lists of armaments affected by the iagreements; (2) lists of non-
strategic and non-military vehicles possessing weight, thrust, and range
characteristics falling within the categories of the agreement; (3) lists
of specific major sub-assemblies affected by the agreement; (4) lists
indicating which of a party’s armaments are considered to be of the
same type and describing each model within a type by gross external
characteristics, such as major dimensions and gross configuration; (5)
annual production quotas for each of the specified armaments and sub-
assembly replacements; and (6) arrangements relating to verification,
such as the annual quota of inspections and the rights of inspectors.®
With regard to major sub-assemblies under point (3), the United States
believes that the following should be included: (a) for ballistic mis-
siles—liquid rocket engines and tankage, solid rocket motors, stage
assemblies, and motor launchers; and (b) for cruise-type missiles and
aircraft—fuselages.®

Monitoring the production of the specified armaments and major sub-
assemblies in a declared facility with resident inspectors is a straight-
forward procedure. Exact production figures on these items is neither
feasible nor absolutely necessary. Inspection should produce a reason-
ably accurate estimate that can be relied upon with confidence. The
verification personnel must be furnished with accurate data and de-
scriptions of the items to be verified and must have at their disposal
reliable means for communicating their findings to higher echelons. In
the absence of special sensors, it is probable that each facility encom-
passed by the verification would require one or two inspectors per
shift.

Observation of Vehicle Attrition by Destruction

From time to time vehicles and their components would have to be
removed from the inventory for reasons such as chemical deterioration,
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corrosion, or structural fatigue. Such removal and replacement may oc-
cur at the expiry of the “shelf-life” of particular components or may be
the result of equipment failures experienced in periodic tests of the
various systems and sub-systems of the delivery vehicles. The purpose
of verification in this area would be to guarantee that the items de-
clared for destruction are, in fact, destroyed and that the “replacement
guarantee” did not become a technique for altering the original item
so as to upgrade its characteristics.

Verification of destruction would be simply a matter of observing that
the object in question was physically altered to the point of being
rendered useless. Protection against retro-fitting and up-grading the de-
stroyed object would be provided by verification at the production and
testing phase. Several appropriately trained two-man inspection teams
should suffice to verify the destruction process. No unique equipment
should be necessary.

Observation of Space Launchings and Missile Firings

The ostensible purpose of verifying space launchings and missile firings
is to determine whether the vehicles produced have in reality been con-
sumed. More important is to prevent clandestine research and develop-
ment testing. The United States freeze proposal does not expressly re-
strict the number and nature of space launchings, but there are limitations
on the types of authorized missile firings. Such firings may be con-
ducted only for confidence and training tests, not for research and de-
velopment of new missiles or modifications of existing missiles. Without
detailed information on the rocket engines, airframes, guidance systems,
and propellants, and without technical monitoring of the parameters
measured on board the vehicle, and as reported to the party conducting
the launching or firing, a highly-skilled, well-trained, and optimally lo-
cated observer could verify merely that the gross configuration and
characteristics of the vehicle whose firing he observed were generally
those of other vehicles in the same category.’

With regard to missiles fired from submarines or ships, the U.S. pro-
posal calls for sufficient advance notice to permit observation vessels
to be in the vicinity. There is no requirement of pre-launch inspection
in such circumstances, and only a minimum number of personnel would
be necessary for what essentially is an accounting operation. Observa-
tions of missile and space-vehicle launchings on land would be conducted
at the launching site from the time of final check-out of the vehicle
through the countdown and launching. At least one observer should be
stationed in the blockhouse to view the vehicle through periscopes and
closed circuit television monitoring systems in order to ensure that
nothing was added to the vehicle during the final moments of prepara-
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tion for launching. The observer also could watch for color changes,
etc., suggestive of the testing of different fuel and oxidizer combinations
in the propellant system.

Small teams of five to seven verifying personnel would probably be
sufficient to observe launchings. By working in shifts from the time
notification of an impending launch was received until the vehicle was
launched, the observers should be able to detect any attempted substitu-
tion or alterations that would be noticeable through visual observation
of gross characteristics. At unusually active launch complexes it might
be desirable to station several teams on sie in order to view operations
simultaneously.

Being limited to phys1cal observation o! gross characteristics, the ob-
servers would need little in the way of eﬁtnpmcnt Photography might
be useful, as would ready-identification aills. The observers also should
be made aware of other data, including the number of stages, con-
figuration of payload, external dxmensxons, type of propellant, and num-
ber of vernier engines.

Confirmation of Vehicle Attrition by Accidental Losses

The purpose of such confirmation is to verify statements that vehicles
have in fact been lost through accidental means. This is necessary to en-
sure that vehicles produced as replacements for accidentally lost vehicles
are actually replacements and are not being used for augmentation pur-
poses. Accidental loss assumes that there can be no advance notice or
pre-destruction inspection.

The possibility of a violation in the event of vehicle attrition losses
depends upon two factors: (1) the type of vehicle; (2) the area in
which the loss allegedly occurred. There is little likelihood of violation
when an accidental loss involves a readily identifiable vehicle in a rela-
tively accessible region. Difficulties increase when the debris has been
damaged to such an extent that there is some question as to precisely
what the item had been before it was destroyed. An even greater prob-
lem arises when the debris cannot be located or a vehicle is lost in an in-
accessible area.

In such situations, confirmation by means other than on-site physical
inspection would have to be worked out.

Verification under this scheme appears to require little elaboration of
physical on-site inspection previously discussed. The state reporting the
loss would merely declare the type of vehicle involved and the area in
which the loss took place. Following this declaration, the inspecting
party would go to the site of the loss and make its verification. In cases
where physical inspection was impossible, it might be necessary to turn
to secondary evidence such as flight recordings, telemetery records, or
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films. The inspecting country might also have unilateral means of veri-
fying certain of these accidents.

It would probably be possible, given the similarities in training, to
use the same inspection teams available for verification of attrition by
destruction. Normally, special equipment would not be needed for veri-
fication of accidental losses, but attention should be given to state-of-
the-art improvements in undersea observation that could assure confir-
mation of the loss of missile-laden submarines in deep water.

If the freeze were effective, the number of vehicles in inventory should
not increase and the risk of accident should be affected accordingly,
especially since military research and development testing of strategic
nuclear delivery vehicles, which are important causes of accidents, would
be prohibited.

Inspection Relating to Limitations on Launchers

The freeze proposal would require the parties to declare for each type
of launcher and launching facility* discussed below: the facilities pro-
ducing mobile launchers; the annual production quota to be produced;
all installations to be used for space vehicle launching and all sites to be
used for firings of vehicles affected by the agreement; notice of the nature
of any mobile or stationary launchers to be destroyed because of natural
attrition. Accidental losses or destruction of launchers normally would
be verified by on-site inspection. If this were not feasible, confirmation
of such loss or destruction would be necessary, assuming in each case
that a replacement allowance was being sought.

Launching facilities for ground-based surface-to-surface missiles hav-
ing a range of 5,000 kilometers or greater. Visual external observation
could detect replacement or construction operations at the launching
sites, although the inspectors might not readily notice hidden improve-
ments that could be installed in launchers. Close familiarity with the
construction and improvement specifications and attentive observation
of any work performed according to the specifications would be required
on the part of the inspectors.

Launchers for seabased surface-to-air missiles having a range of
100 kilometers or greater. These launchers may be of an underwater
or a surface type. Launchers which consist of tubes built into the hull
of a submarine would be difficult to conceal during the hull construction
phase and even after the submarine is built, if factors susceptible to
external detection are evident. The same would be true of launchers for
surface firings of missiles on submarines and surface ships. Such
launchers would be detectable by human visual observation of the gross
external characteristics.
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Launching facilities for ground-based surface-to-surface missiles hav-
ing a range of 1,000 to 5,000 kilometers. These launchers fall into two
categories; those requiring stationary facilities and those which are mo-
bile. The verification-confidence factor of stationary launchers would
be comparable to the launchers associated with missiles with a range of
5,000 kilometers or greater. The situation is different in the case of mo-
bile launchers. Under the U.S. proposal, the parties would declare the
facilities producing mobile launchers, degide on the annual production
quotas of the mobile launchers to be produced, and determine the spe-
cific launchers affected by the agreement.

With the above information on faciliti¢s, production quotas, and af-
fected launchers, plus a knowledge of gross characteristics of the
launchers involved, verification would prgsent no great problem. Since
some improvements might not be detected by visual observation, the
verification-confidence factor would increase only as more detailed in-
spections were permitted. Mobile launchers which were not declared
could easily escape detection particularly if they were improvised rigs
or were capable of being assembled or disassembled at any location.

One or two resident inspectors per shift ordinarily should be suffi-
cient at each facility producing, replacing, constructing, or improving
launchers. Extra staff would not be needed for visual verification of the
production of mobile and sea-borne launchers at declared facilities pro-
ducing other specified armaments and major sub-assemblies.

Verification of Undeclared Facilities

Verification of undeclared facilities differs from inspection of declared
facilities primarily in that in the former case there would be no formal
announcement to initiate the verification process. The system would re-
quire some other impetus to get it under way, such as information from
verification teams engaged in the inspection of declared facilities or from
national intelligence systems. The first type might consist of leads de-
rived from shipping activities or from conversations regarding the where-
abouts of personnel in pertinent related activities or other by-products of
observation. The latter might be based on any kind of intelligence gath-
ering or analysis.

Presumably such data would be studied by the receiving state in the
same manner as other information important to national security. If, at
the governmental level, it should be determined that an inspection was
necessary, the teams without being informed why an inspection was
being made would perform their tasks and submit their reports just as
in the case of declared facilities or activities.

71



ORGANIZATIONAL ARRANGEMENTS.

ORGANIZATIONS FOR VERIFICATION

There are several ways in which a body entrusted with verification of
a nuclear freeze might be organized. This section evaluates the features
of reciprocal and mixed systems of inspection.

Whatever type of verification organization is created its inspectors
must possess a rapid, reliable, and secure communications network for
the transmission of data to an evaluation center. Second, greater economy
in personnel, materiel, and money might be realized if the logistical and
administrative support units were unified to the maximum degree con-
sistent with effective data-collection. Where consistent with efficiency
and security, it might be desirable to permit the host country to supply
housing, food, fuel, and unsensitive administrative and maintenance
services. Some flexibility would be afforded the inspecting organization
if it were to be permitted to operate and maintain its own transportation.
Third, an adequate budget must be assured to the organization. Under a
pure reciprocal system, each state would finance its own inspection opera-
tions, and the same procedure could be followed under a mixed system.
Under an international organizational arrangement incorporating a mixed
system, the former could serve as a clearing house for financial matters
by billing the inspecting state for expenses incidental to its verification
operations, thereby ameliorating the task of negotiating an agreement
to govern an international budget. Fourth, the movement and access
rights of verification personnel should be clearly defined in advance and
scrupulously adhered to.

Reciprocal Systems

Under the United States proposal, verification would be reciprocal;
that is, would be carried out by a party other than the state whose
territory or facility is being inspected.” Many of the specific items men-
tioned previously lend themselves most readily to reciprocal verifica-
tion. This would be true of verification of vehicle attrition by destruc-
tion and of verification of announced missile and space vehicle
launchings. Ordinarily, a mixed or international verification team would
not be needed since the nature of the task amounts to merely observing
and certifying to the reciprocal state that certain declared objects were
destroyed or used.

The verification of accidental losses by on-site inspection could also
be accomplished under the reciprocal system. There might be merit,
however, to having other states participate in an inspection when there
was doubt as to what was accidentally lost or destroyed in order to sup-
por;h a demand for more definite proof of the loss if replacement were
sought.
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The reciprocal system would be satisfactory for conducting initial
checks of declared facilities no longer producing specified armaments
and sub-assemblies and for verifying that annual production quotas of
replacement armaments and specified major sub-assemblies were not
being exceeded.

The reciprocal system would be prcfcrable for verifying that no unde-
clared production facilities were in ope&atlon and that unauthorized
launcher construction and improvement gctivities were not occurring.
Completely national inspection units cox;li better protect the secrécy of
an impending surprise inspection, and padtential disclosures of matters
involving the national security of the inspgcted state would receive less
publicity. Nevertheless, there would be an advantage to having foreign
observers present when violations were d ected or when it was neces-
sary to prove such violations.

The pure reciprocal system would be wOrkable so long as not more
than four or five states actively participated in the freeze. As the number
of states increased, the number of inspecting teams simultaneously visit-
ing an individual facility, particularly when a destruction event or mis-
sile firing has been scheduled would become unmanageable. When this
point was reached, there would be several alternatives worth exploring.

The first alternative would entail the formation of consolidated inspec-
tion teams to which each state might contribute a representative. Thus,
only one team would conduct a given inspection, but it would be com-
posed of representatives of all the other states involved. Although the
number of independent teams in a state at any given time would
diminish under this scheme, formidable language, logistic, and adminis-
trative problems would have to be resolved.

The second alternative within the reciprocal concept involves a “pool-
ing” of functions. The states concerned would reach agreements as to
who would inspect what. The data would be available to all participants,
but certain states would tend to become specialists in a particular type
of inspection. Although this scheme also would reduce the number of
independent teams in the field, it probably would require too much in
the way of advance negotiation and agreement to be feasible at the onset
of the freeze. On the other hand, it would have merit as an experiment
in developing specializations for later use in an international verification
organization.

The third alternative is based on a “pairing-off” among geographically
proximate states. Certain states would become responsible for inspecting
certain territories or nations, the data being available to all participants.
However, given the high degree of trust needed among the states, the
idea would not be practicable at the beginning of the freeze.
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Mixed Systems

The mixed system discussed below fuses the reciprocal and interna-
tional elements. The idea underlying the “mix” is to obtain more credi-
bility for the verification system by adding an impartial international
element: allegations of violation would be predicated on data supplied
by both international and national members of a team. Morcover, the
mixed system would provide training and experience required to staff a
future, more comprehensive international organization, would help to
bring world opinion to bear on violations, and would enlarge participa-
tion to include more than just the major military powers.

At present, there is no international organization designated for the
freeze proposal. Conceivably, the international element of a mixed sys-
tem for verification might derive from LIDO designed to verify several
partial measures in the arms control field (discussed in Part II of this
volume). In the event an international disarmament organization for
Stage I of a GCD were established, the responsibilities of the limited or-
ganization could be taken over. In any case, an international body in-
volved in a mixed system should be structured to provide international
observers as requested by reciprocal parties, receive reports from both
the international observers and reciprocal parties, publish and keep rec-
ords of such reports, provide its own internal administrative and logis-
tical support, and defray its expenses by apportioning them among its
members.

Under the mixed system, the plan of operation would be based upon
coordination rather than integration. Reciprocal inspectors and interna-
tional observers would at all times be responsible to their respective
sponsors and remain subject to their administrative and operational
control. The senior reciprocal inspector of the mixed team would act
as coordinator and have the authority to seek consultation on the part
of the international element for the purpose of setting forth the objec-
tives, methods, and procedures to be followed. However, authority ex-
ercised by the reciprocal unit of the mixed system would not extend
to the administration, discipline, internal organization, or training of the
international component, unless the latter so requested.

Because of the number of variables and unknown factors, it is im-
practicable to construct an organization in detail for the fulfillment of
tasks emanating from a nuclear freeze treaty. Nevertheless, some approx-
imation of the scale of organization involved in administering and verify-
ing the freeze outlined in the United States proposal can be worked out.
These are presented in tabular form in the accompanying tables under
mixed organizational schemes. The personnel requirements of a pure
reciprocal system may be determined by ecliminating the international
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element in parentheses in the first and fourth arrangements of Tables
3-1 and 3-2.

The numbers of inspectors required to perform verification tasks of
a freeze are estimated as follows:

1. Monitoring Allowed Production at Declared Facilities

(including initial checks)
Reciprocal System 2  ingpectors per shift
Mixed System 2 reciprocal inspectors and
1 infernational observer

per shift
2. Inspecting Undeclared Facilities
Teams of varying size drawn from pool
3. Observing Space Launchings and:Missile Firings
Reciprocal System 5-7 ingpectors from pool
par team
Mixed System 1 international observer
from pool per reciprocal team
4. Verifying Destruction and Accidental Loss of Strategic
Nuclear Delivery Vehicles and Launchers
Reciprocal System 2 inspectors from pool
per team
Mixed System 2 reciprocal inspectors and
1 international observer
drawn from pool
5. Checking Declared Facilities No Longer Producing

Affected Items
Reciprocal System 2 inspectors from pool
Mixed System 2 reciprocal inspectors and
1 international observer drawn
from pools

6. Other Related Tasks
Teams drawn from pools

Table 3-1 illustrates the personnel requirements for the basic units:
the Senior Headquarters, the Regional Office, and the Inspection Eche-
lons for monitoring allowed production of declared facilities, and the
pools. The major roles of the Senior Headquarters and Regional Offices
are to serve as communication channels from the inspecting teams to
their respective sponsors and to provide administrative and logistical
services. The duties of the personnel are self-explanatory.

Table 3-2 reflects the deployment of the basic units shown in Table
3-1 on the assumption of one Senior Headquarters, ten Regional Offices,*°
one hundred declared plants requiring inspection, and an undetermined
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TaBLe 3-1. Unit Personnel Reference Data (hypothetical organization)*

I n
Mixed System with Reciprocal and Mixed System with Support! for
International Elements with Own International Org'n Provided
Respective Organic Support! by Reciprocal Organization
Senior Regional Inspection Senior Regional Inspection
Note** Haqtrs. Office Echelon Hgqtrs.? Office? Echelon
Supervisor 1 (D | I )] 1 () 1 M
Assistants s (D 1@ L)) 1
Legal 1 (1 [ )
Clerical 4 2 4 (2 2 (M
Communication 16 (16) 4 4 16 4
Transportation
Aviation 4 4 4 @ 4 4
Motor 13 (8 13 (8 16 16
Supply 2 (2 2
Purchasing [ INC)] 1
Finance () | B4}
Interpreters 2 1 (D 2 () LI 0))
Security 8 (8 5 9 8 5
Medical 1 (D | )} t(n 1 (n
Sub-Totals 59 47 32 (26) 62 (9 35 (5
Inspectors
Plant (per shift)4 2 () 2 ()
Pool 30 (10) S0 (10)
20% Non-Available
Factor® 12 (10) 6 (9 12 (2 7 )
Total 71 (57 38 @3n 74 (1D 42 (6
n v
Mixed System with Support! for Host Country Providing Support!
Reciprocal Organization Provided for Both Reciprocal and
by International Organization International Organization
Leni R ._ '] Inspe " Seni R _' 1 1 :
Note** Hqtrs.3 Offices Echelon Haqtrs. Office Echelon
Supervisor 1 1 T 1 ()
Assistants s r(n 5 (N t(n
Legal | )] 1 (1
Clerical 4 (2 2 @ 4 2
Communication (16 4 82 (8)2
Transportation
Aviation (C)) 4)
Motor (16) (16)
Supply 1 (2 2 2
Purchasing (03] [ {))
Finance 1 () 1 (D
Interpreters 2 1 () 2 1w
Security (8) (5) 8 (8) 5 (9
Medical 1 (1 1 | B¢ ))] [ ¢))
Sub-Totals 16 (59) 6 (35 34 (27 11 (10)
Inspectors
Plant (per shift)¢ 2 (D 2 M)
Pool 50 (10) 50 (10)
207, Non-Available
Factor® 3 an 1™ 7 (3 2
Total 19 (66) 7 (42) 41 (32) 13 (12)

* It is not unlikely that, as sensor technology proceeds, the number of personnel required for inspection
might be reduced. o pe 9

** Reciprocal elements without parentheses; international elements with parentheses.

1 Support—communications and transportation internat in Host Country.

# Communications from senior Hqtrs. to sponsor external to Host Country.

3 Offices occupied jointly.

4 Refers to operating 8-hour shifts at declared plants conducting allowed production of affected items.

§ Factor for leaves, sick, etc.
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TasLe 3-2. Hypothetical Inspection Organization (in a host country)

I n
Mixed System with Reciprocal and Mixed System with Support for
International Elements Providing International Org’n Provided
Own Respective Organic Support by Reciprocal Organization?
11 shift 2 shifts 3 shifts 1 shift 2 shifts 3 shifts
Senior Hatrs. M (5D 71 (5D n (M 74 (1) 74 U1 74 (11

10 Regional Offices 380 (310) 380 (310) 380 (310) 420 (60) 420 (60) 420 (60)
Inspectors '
:’(fg'l'lams(declared) 200 (100) 400 (200) 600 (300§ 200 (100) 400 (200) 600 (300

50 (10) 50 (10) 50 (10} 50 (10) 50 (10) 50 (10)
207 Non-Available %
Factor 50 (22) 90 (42) 130 (62); 50 (22 9 (42) 130 (62)
Total 751 (499) 991 (619) 1231 (739): 794 (203) 1034 (323) 1274 (443)
Grand Total Mixed u
System 1250 1610 1970 . 997 1357 1717
H
m ¥ v
Mixed System with Support for . Mixed System with Host Country
Reciprocal Org'n Provided by Providing Support for both Reciprocal
International Organization2 and International Orgamization
1 shift 2 shifts 3 shifts 1 shift 2 shifts 3 shifts
Semor Hgtrs. 19 (66) 19  (66) 19 (66) 41 (32) 41 (32 41  (32)
10 Regional Offices 70 (420) 70 (420) 70 (420) £30 (1200 130 (120) 130 (120)
Inspectors
100 Plants (declared) 200 (100) 400 (200) 600 (300) 200 (100) 400 (200) 600 (300)
Pool 50 (1) 50 (10) 50 (10) 50 (10) 50 (10) 50 (10)
207, Non-Available
Factor 50 (22 90 (42) 130 (62) 50 (22) 90 (42) 130 (62)
Total 389 (618) 629 (738) 869 (85R) 471 (284) 711 (404) 951 (524)
Grand Total Mixed
System 1007 1367 1727 755 1S 1475

1 Shif'ts refer primarily to operating shifts at plants.
2 Offices jointly occupied.
ASSUMPTIONS :

Mission* To inspect 100 plants and execute functions related to a freeze treaty.

Composition- 1 Senior Hqtrs.,, 10 Regional Offices, Inspection Personnel for 100 plants and related
funcuions. Figures without parentheses denote reciprocal personncel. Figures with parentheses denote
international personnel.

Concept of Employment- Reciprocal Personnel strengths refiect personnel of one signatory nation or
from several signatory nations on a pooling concept. If pooling is not employed, there could be several
reciprocal organizations of varying composition depending upon the desires of the respective inspecting
nations. In a mixed system, the international clements operate in coordination with the reciprocal inspecting
organization and the host country.

quantity of inspections of undeclared production facilities, observations
of space launchings and missile firings, verifications of destruction and
accidental losses of strategic nuclear delivery vehicles and launchers,
checks of declared facilities no longer producing affccted items, and tasks
related to the limitation of launchers.

CONCLUSION

A verification system for a freeze proposal based on the reciprocal
concept would be practicable when not more than five states were actively
involved. As the number of states increased, recourse should be had
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to various types of pooling arrangements. Adoption of a mixed system
would be advisable in order to accord greater credibility to the data
reported, give wider publicity to verification and arms control, enlarge
the number of participating states, and provide individuals of other na-
tions with the training and experience necessary to staff future interna-
tional arms control bodies.

The organizational structures analyzed in connection with the U.S.
freeze proposal possess varying degrees of effectiveness with regard to
the confidence factor under the verification system. The differences re-
late primarily to the technical means of verification. Some modifications
in organizational procedure, such as rotation of inspectors between as-
signments and frequent training exercises at their own research and pro-
duction facilities, could help minimize such difficulties.

The verification technique contemplated is visual observation of gross
external characteristics. It would, therefore, be essential that affected
armaments, sub-assemblies, and other objects be easy to detect and
identify. No unique or unusual equipment would be required for this,
but adequate administration, communications, and transportation would
be crucial. For an inspecting organization to carry out its mission,
sufficient access and freedom of movement would have to be guaranteed.

The technical qualifications of the inspectors should be related to the
tasks they perform. Inspectors assigned to production activities should
be technicians qualified to verify the production aspects and characteris-
tics of the specified items and sub-assemblies. Inspectors assigned to
tasks other than production should possess a general knowledge of
pertinent weapons components and terminology. An engineering back-
ground, oriented to either aircraft or missiles as required, with technical
training in weapons familiarization would be advisable. In addition, pro-
ficiency in the language of the country in which the inspection was to be
conducted would be desirable.

Under each organizational structure examined, the role of the inspec-
tor would be strictly limited to gathering and reporting data to the in-
specting state or states. Determining whether a violation of the freeze
agreement had been committed and the appropriate response to the vio-
lation would rest with the inspecting state and not with the inspectors.
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PROPOSALS FOR STAGE I OF
GENERAL AND COMPLETE DISARMAMENT

On September 20, 1961, the United States and the Soviet Union
joined forces to submit to the General Assembly of the United Nations
a Joint Statement of Agreed Principles for Disarmament Negotiations,
which the Assembly subsequently recommended as the basis for nego-
tiations on GCD. The joint statement included the following: “To im-
plement control over and inspection of disarmament, an International
Disarmament Organization including all parties to the agreement should
be created within the framework of the United Nations. This Interna-
tional Disarmament Organization and its inspectors should be assured
unrestricted access without veto to all places as necessary for the pur-
pose of effective verification.” In order to reach agreement on this
principle, the United States did not insist on inclusion of an explicit
statement that verification ‘“‘should cnsure that not only agreed limita-
tions or reductions take place but also that retained armed forces and
armament do not exceed agreed levels at any stage.” But the United
States made clear that this was “a key clement” in its position. The
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Soviet Union replied that, “while strongly advocating effective control
over disarmament,” it was “resolutely opposed to the establishment of
control over armaments.” Throughout the negotiations this issue has re-
mained the principal point of disagreement. ’

On April 18, 1962, the United States introduced in the ENDC .ns
“Outline of Basic Provisions of a Treaty on General and Complete Dis-
armament in a Peaceful World.” A month earlier the Soviet Union had
submitted its “Draft Treaty on General and Complete Disarmament
under Strict International Control.” Both contain provisions for an In-
ternational Disarmament Organization. The two drafts, modified in some
particulars, have been the basis for discussions in the ENDC and the
U.N. General Assembly on GCD.

The verification functions that IDO is expected to perform under both
U.S. and Soviet proposals for GCD were discussed in considerable de-
tail in the ENDC, but the provisions concerning the structure and powers
of IDO were not. Therefore, in considering the problems that are likely
to arise in reaching agreement on the establishment of 1DO, this study
draws heavily upon past experience with international organizations
and past positions which the United States and the Soviet Union have
taken.

The international organizational arrangements accepted in the past
may not necessarily be appropriate for IDO, in view of the very broad
scope of its mission. An organization to verify compliance with a treaty
on GCD would be a vast undertaking, requiring very large numbers of
highly qualified personnel. Moreover, it would be dealing with peculiarly
sensitive matters that affect vital security interests of its members. Some
departure from the principles, precedents, and cliches of the past may
be necessary if an effective IDO is to be established.

It should also be noted that this study deals only with Stage I of the
GCD proposal. Organizational arrangements for verifying compliance
with the measures called for in Stage I would have serious implications
for Stages II and III, and the conclusions here might have to be modi-
fied for later stages.

Role of an International Disarmament Organization

The United States proposal for Stage I of GCD encompasses six
areas: reduction of armaments and limitations or prohibitions on the
production and testing of armaments, reduction of armed forces, nuclear
controls, outer space, military expenditures, and reduction of the risk
of war, ‘

The Soviet proposal, while covering many of the same areas, calls
for more drastic reductions, limitations, and prohibitions. It also calls
for the program to be carried out more rapidly than envisaged in the
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U.S. proposal. These differences have implications for IDO primarily in
terms of the size of the operation it would be expected to undertake.

Of greater significance for IDO is the disagreement between the
United States and the Soviet Union concerning the responsibility of
IDO to provide assurances that agreed limitations are not exceeded and
that prohibited activities are not being conducted. The United States has
stated that by “assurances” it means “reasonable or adequate assurance,
not foolproof assurance—which is never attainable anyway.”” Never-
theless, this requirement has major “quantitative” and ‘“qualitative” im-
plications for IDO. A large organization: would be needed, and it
would have to be able to carry out sophlstﬁated and covert operations
unusual for international bodies. Except off this question of IDO’s re-
sponsibilities concerning clandestine activities and stockpiles of arma-
ments, the U.S. and Soviet positions with .regard to the functions of
IDO do not appear to be far apart. i

Reduction of Armaments. The U.S. propqpsal for Stage I calls for the
following measures: 30 percent reduction’of certain types of arma-
ments, limitations on the production of such armaments, limitations on
production facilities, prohibition of the production and testing of new
types of armaments, limitations on the flight testing of missiles, and
examination of questions related to the reduction and eventual elimina-
tion of chemical and biological weapons of mass destruction.

Under the U.S. proposal, “specified” parties to the Treaty would re-
duce by 30 percent their stocks of certain types of major armaments.?
The proposal mentions various types of missiles, armed combat aircraft,
combatant ships, artillery systems, tanks, armored cars, and personnel
carriers. The United States explained that its proposal is designed to
cover “all armaments the reduction of which it seems practicable to
supervise.” It has indicated a willingness to include other armaments
if satisfactory verification systems can be worked out.

Within a specified time after the beginning of Stage I, the parties
would submit to IDO a declaration of their inventories of the specified
armaments. Reductions would take place in three steps, each divided into
two parts of six months duration. During the first part of each step, the
armaments to be reduced would be deposited in depots under IDO’s
supervision. During the second part, these armaments would be de-
stroyed or converted to peaceful uses under IDO’s supervision. There
would submit to IDO a declaration of their inventories of the specified
tions.

The Soviet proposal calls for the elimination of all nuclear weapons
delivery systems, except that “an agreed and strictly limited number
of intercontinental missiles, anti-missile missiles, and anti-aircraft mis-
siles in the ‘ground-to-air’ category” are to be retained by the United
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States and the Soviet Union “exclusively on their own territory” until
the end of Stage III. The Soviet Union has never stated how many
missiles the two powers should be permitted to retain. The Soviet pro-
posal also calls for a thirty percent reduction in “conventional” arma-
ments. ‘

The United States has stated that it has no objection “in principle”
to including measures for the reduction of conventional armaments in
Stage I, but it has pointed out the difficulties of verifying reductions
of light arms which can be easily concealed and manufactured in small
factories. While doubting that it is worthwhile to burden IDO at the
outset with this extra task, the United States has said that it is “open-
minded” about extending the categories to be reduced in Stage I, if
the Soviet Union would be prepared to accept the required verification
procedures.

The differences in the two proposals as to the amounts and categories
of armaments to be reduced during Stage I have implications for IDO
primarily in terms of the size of the operation it would be expected to
carry out. Of more direct significance is disagreement over the question
of “retained weapons.” The U.S. proposal calls on IDO not only to
verify reductions but also to “provide assurance that retained arma-
ments [do] not exceed agreed levels.”

It is difficult to see how IDO could provide the required assurance
unless it had complete access to, and freedom of movement within,
the territories of all the states concerned. The United States has recog-
nized this by suggesting the possibility of “only spot and random check-
ing . . . for hidden armaments” which would involve a relatively small
part of national territory.* It is in this connection that the idea of progres-
sive “zonal” inspection has been put forward. The Soviet Union repeat-
edly maintains that IDO can only verify reductions in armaments and
armed forces and that there can be no control over, or verification of,
retained armaments and armed forces. In its view, this would be an “in-
ternational system of legalized espionage.” The Soviet Union has made
one concession on this point, however. If its proposal that the United
States and the Soviet Union retain only a strictly limited number of
missiles were accepted, the Soviet Union would agree to international
“control over the remaining missiles at the launching pads.”s

The U.S. proposal for limitations on the production of armaments
differs from its proposal for armaments reduction in that the former
would apply to all parties to the Treaty. The permitted production
would be small. It would be limited to replacements for accidental
losses, armaments expended in training, and armaments that have so
deteriorated as to become inoperative. IDO would have to verify these
depletions. Under the Soviet proposal, all facilities for the production
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of nuclear weapons delivery systems would be closed down or converted
to peaceful purposes under the supervision of IDO. It would seem more
logical to call for the cessation of all production, with replacements
drawn from existing stocks. But the United States position is that “the
dismantling of the industrialized base which underlies the production
of armaments must be done gradually as confidence in the workability
of the disarmament process increases.”

Under the U.S. plan, “all facilities involved in the production of
major armaments would be declared in toto,” but inspectors would be
stationed at, and have access to, only “relevant” production facilities.
Again, the idea of progressive zonal inspectioniis suggested.

Any system established to verify the limitations on the production of
armaments should be adequate for verifying other aspects of the U.S.
proposal, such as the prohibition on the expdnsion or modernization of
production facilities and on the production of new types of weapons.
There would be room for judgment as to whether a particular modifica-
tion of a plant or a weapons design constituted a violation of these pro-
hibitions. But it is difficult to see how IDO could in all cases provide
assurance that no party had tested a new weapon as the U.S. proposal
requires.

The U.S. proposal calls for a limitation on the flight testing of mis-
siles. Presumably, the permitted testing would be for confidence and
training purposes, and IDO would nced advance notification. Its inspec-
tors would need the right to inspect the missiles thoroughly and keep
them under constant surveillance until the firing.

Armed Forces. The armed forces of the United States and the Soviet
Union would be limited under the U.S. proposal in Stage I to 2.1 mil-
lion men. The Soviet Union proposes a ceiling of 1.9 million, which
would include officers, enlisted men, and civilian employees. As for the
other parties to the Treaty, the Soviet proposal states that agreed
force levels would be included in the Treaty. The U.S. proposal pro-
vides that, with agreed exceptions, other parties would reduce their
force levels to 100,000 or 1 percent of their population, whichever is
higher.

The method for reducing armed forces under the U.S. proposal is
similar to that proposed for the reduction of armaments. IDO would
verify the reductions and “provide assurance that retained forces did
not exceed agreed levels.” Reduction of forces under the Soviet proposal
is linked to the removal of troops from foreign territories, the dismantling
of foreign bases, and the elimination of nuclear weapons delivery sys-
tems.

Verification of the reduction of conventional armaments presents
fewer problems than verification of military manpower reductions. Cir-
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cumventions of manpower ceilings would be difficult to detect, but would
not be of great importance in any event if the forces did not possess
sufficient combat weapons and equipment.

Nuclear Controls. The following measures are included in Stage I
of the U.S. proposal: prohibition on the production of fissionable ma-
terials for use in nuclear weapons; limitations on the production of such
materials for other purposes; transfer of such materials to other states
for peaceful purposes only; transfer by the United States and the Soviet
Union of specified “amounts” of weapons grade material to peaceful
purposes; non-transfer and non-acquisition of nuclear weapons; pro-
hibition of nuclear weapons tests: and examination of questions related
to the reduction and elimination of nuclear weapons stockpiles.

The heart of the U.S. proposal concerning nuclear disarmament is the
provision obligating each party to the Treaty to “halt, prohibit and pre-
vent the production, at facilities under its jurisdiction and coatrol, of
fissionable materials for use in nuclear weapons.” The purpose of this
proposal is to ensure that future production of fissionable materials is
used only for peaceful purposes. This is popularly known as the “cut-
off.” The requirements for verifying a cutoff have been discussed in con-
siderable detail in connection with the U.S. proposal for a cutoff as a
separate partial measure to be taken independently of and in advance
of Stage I. This proposal is discussed separately in this volume and its
conclusions will not be repeated here, beyond stating the principal one
that the IAEA could assume the functions of verifying compliance with
the cutoff and could provide reasonable assurances against violations.

Should an agreement for a cutoff be in effect at the time IDO was
established and the verification arrangements were working satisfactorily,
there might be no need to integrate the arrangements into IDO im-
mediately. Eventually, however, IDO (or some international organiza-
tion of a more limited nature established to verify a number of partial
arms control measures) would take over the verification of the cutoff.
This would be due partly to the disadvantages of having separate verifi-
cation systems; also at some point, as the production of fissionable ma-
terials expands, the general structure of the IAEA would be inadequate
for carrying out the verification of the cutoff. Should there be no agree-
ment on a cutoff prior to the initiation of Stage I, IDO would have to
develop its own verification machinery.

A system set up to verify compliance with a cutoff could also verify
that agreed limitations on the production of fissionable materials were
being observed. It could verify the proposed prohibition on the transfer
of fissionable materials to other states for use in nuclear weapons insofar
as those transfers were declared. Furthermore, the arrangements for
verifying the cutoff would be adequate for any functions IDO might
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have to undertake in connection with the proposal that the United
States and the Soviet Union transfer to IDO depots specified amounts
of weapons grade material at the beginning of Stage I.¢

The U.S. proposzl to prevent additional national nuclear forces is
two fold. Those parties that have manufactured nuclear weapons would
agree not to “transfer control” of such weapons to a state which had
not manufactured them before an agreed date and not to assist such
states in their manufacture. On the other hand, the “non-nuclear”
states would agree not “to acquire or attempt to acquire control” over
any such weapons and not to manufacture or attempt to manufacture
any nuclear weapons. The Soviet proposal is similar to that of the
United States, except for an additional provision by which states not
possessing such weapons would not pemﬁt nuclear weapons of other
states into their territories.

A system to verify the cutoff would curb: the independent manufacture
of nuclear weapons by non-nuclear parties to the Treaty. The draft non-
proliferation treaty jointly tabled by the U.S. and the Soviet Union in
March 1968 would have a similar effect and would also prohibit the
transfer of nuclear weapons to such states.

Under the U.S. proposal, all parties would agree to be bound by a
treaty banning nuclear weapons tests in all environments; the Soviet
proposal calls for a prohibition on the conduct of “nuclear tests of any
kind.” The Limited Test Ban Treaty of August 5, 1963, already pro-
hibits the testing of nuclear weapons in the atmosphere, outer space,
and underwater. It proved impossible to reach agreement banning un-
derground testing, because of the differences between the Soviet Union
and the United States over the need for on-site inspections. Presum-
ably, arrangements for verifying such a ban would eventually be in-
corporated in IDO.

The U.S. Stage 1 proposals do not call for any reduction of nuclear
weapons or any inspection of facilities for their storage or fabrication.
The parties would agree “to examine unresolved questions related to
the means of accomplishing in Stages II and IIl the reduction and
eventual elimination of nuclear weapons stockpiles, and, in the light of
this examination, shall agree upon arrangements for the accomplish-
ment of such reduction and elimination.” The United States hopes that
this study could commence immediately so that there would be “no re-
maining questions” by the time Stage I began. The Soviet Union has
also proposed the climination of stockpiles at Stage II, but has indi-
cated a willingness to transfer this measure to Stage L.

Outer Space. With regard to outer space, the U.S. proposal contains
the following provisions: prohibition on the placing of weapons for
mass destruction in orbit; advance notification and pre-launch inspec-
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tion of space vehicles and missiles; limitations on the production, stock-
piling, and testing of boosters for space vehicles; and increased interna-
tional cooperation in the peaceful uses of outer space.

The ban on orbiting weapons of mass destruction, which is also in-
cluded in the Soviet proposal for Stage I, has already been incorporated
in the Outer Space Treaty of January 27, 1967. The treaty does not,
however, contain international arrangements for verifying compliance
with this prohibition similar to those included in the proposals for
Stage I of GCD.

To police this prohibition, both the United States and Soviet Union
proposals provided for pre-launch inspection by IDO of all space vehicles
and missiles. The procedure would be essentially the same as that for
flight testing of missiles. The United States proposes that IDO “establish
and operate any arrangements necessary for detecting unreported
launchings™ and has suggested “a network of ground-based and possibly
space-borne instruments.”’

As for the production and testing of boosters the system would be
generally the same as that for missiles. There would be one important
difference, however; a primary purpose in inspecting missiles is to ascer-
tain that there have been no improvements in their design. This prohi-
bition would not be applicable in the case of spacc vehicles, for there
is no intent to impede their development. Thorough inspection would
provide ail parties with complete information as to scientific or techno-
logical advances.

With regard to clandestine production, it has been suggested that
since “the body of the rocket . . . would be difficult to disguise” and
final assembly would require “unique facilities,” such production “‘sub-
sequent to the implementation of a disarmament treaty could—given
suitable inspection—be less of a danger than clandestine storage of pre-
vious production.” Normally, neither the United States nor the Soviet
Union would maintain large stockpiles of boosters, although as the pace
of space activities increases there would be more to account for. Since
these boosters can be easily converted to weapons uses, it would be
necessary to keep a strict account of their numbers and locations.
There would seem to be no way of verifying with a high degree of as-
surance that parties have not stockpiled boosters prior to the initiation
of the system, but they should be required at the outset to declare
their inventories and related facilities.

With regard to “increased international cooperation in peaceful uses
of outer space in the United Nations or through other appropriate ar-
rangements,” the United Kingdom has suggested the possibility of
internationalizing “the whole of space research,” but this does not seem
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feasible at present. Nonetheless it would be “highly desirable that all
space projects be brought as soon as possible under some comprehensive
organization for international collaboration.”® IDO might well be the
appropriate agency for supervising such a program.

Military Expenditures. The U.S. proposal does not expressly include
the reduction of military expenditures as a measure to be carried out
during Stage 1. It states that such reductions would be “inevitable”
under its proposals. The United States maintains that “budgetary limita-
tions” are “not in themselves a useful means of bringing disarmament
about” and has pointed out that “the extramely diverse national systems
of budgeting do not readily lend thems'glves to comparability or to
standardized definitions and procedures of gontrol.”*®

The United States does propose that itemized reports on military ex-
penditures be submitted to IDO and calls for an examination of “ques-
tions related to the verifiable reduction of military expenditures.” While
‘““pessimistic about the feasibility of military expenditure reduction as a
substantive disarmament measure,” the United States has been “more
optimistic about the possibilities of utilizing military expenditures as
one of the techniques for verification.”

The Soviet Union includes reduction of military expenditures in its
Stage I proposal and proposes a freeze or a percentage reduction of
military budgets as a measure which could be taken prior to Stage I
This proposal has received a generally favorable response in the ENDC.
Whether or not such reductions are included as measures to be taken in
Stage I, the duties of IDO would undoubtedly include the inspection
of records on military budgets and expenditures.

Reduction of the Risk of War. “In order to promote confidence and
reduce the risk of war,” the U.S. proposal for Stage I calls for agree-
ment on the following measures: advance notification of military move-
ments and maneuvers which would include maneuvers of ground forces,
naval surface forces of substantial size, co-ordinated flights of sizable
numbers of military aircraft, and launching of an unusual number of
long-range ballistic missiles; establishment of observation posts at major
ports, railway centers, motor highways, river crossings and air bases;
‘“additional observation arrangements” such as aerial observation, mo-
bile ground observation teams, and overlapping radars; exchange of
military missions; establishment of rapid and reliable communications
among heads of governments and with the U.N. Secretary General;
and a study of possible further measures for reducing the risk of war.

Within the ENDC, these measures have been discussed as “partial”
measures which might be taken before the initiation of Stage 1. They
have been considered almost exclusively within the context of agree-
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ments between the Warsaw Pact countries and the members of NATO
and CENTO, to be carried out on a ‘“reciprocal” basis. There has been
little mention of the possible role of 1DO in this connection.

IDO would receive notification of military movements and ma-
neuvers. It could attach its own observers to the observation posts, any
additional observation arrangements, and military missions. If such ar-
rangements were established in a number of areas, IDO could perform
a useful clearinghouse function as well as help to establish standards
and ground rules. Finally, under the U.S. proposal the study of possible
further measures for reducing the risk of war would be carried out by a
subsidiary organ of IDO.

The Soviet proposal calls for notification to IDO of military move-
ments, bans “large-scale joint maneuvers,” and restricts the movement
of military forces, warships, and military aircraft to their own territories.
The Soviet Union has indicated that it might consider the establishment
of observation posts and exchange of military missions if certain condi-
tions were met, e.g., the denuclearization and thinning out of military
forces in Central Europe.

Structure and Powers of an International Disarmament Organization

The U.S. and Soviet proposals with regard to an IDO contain similar
provisions but differ on a number of key points. Neither proposal can
be considered to be a complete blueprint. The Soviet proposal is more
detailed, but unclear on some important points. The U.S. proposal is an
“outlinc” which does not purport to be complete and does not deal with
a number of crucial issues. Since the two proposals have not been dis-
cussed in the ENDC or the United Nations and have not been the sub-
ject of comment by responsible officials, it is difficult to determine the
extent of the similarities and differences. For this reason, the following
analysis of the structure and powers of IDO draws heavily on the ex-
periences of other international organizations, the past positions taken
by the major powers, and past proposals regarding organizational ar-
rangements.

The scope of this study does not allow for a detailed analysis of the
whole range of possible organizational and procedural arrangements for
Stage I. Instead, it focuses on those issues which are likely to be the
most difficult and most important to resolve before any agreement
could be reached for establishing an IDO.

Membership. Participation of all militarily significant states would be
essential for the continuing effectiveness of the Treaty and for the com-
ing into force of particular measures or stages. This principle is recog-
nized in the U.S. proposal which, however, provides that the Treaty
would be open to “all members of the United Nations or its specialized
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agencies.” In existing circumstances, Communist China, East Germany,
North Korea, and North Vietnam would be excluded.

For Stage 1, it would not be necessary to include smaller states hav-
ing few armaments. Their participation could be a complicating factor
and divert energies from the essential task of bringing under control
the armaments of states with substantial inventories of sophisticated
weapons. Nonetheless, for political reasons, membership in IDO should
be open to all states. Eventually it would be desirable for all to join.

Admission to IDO should be made as easy as possible. Decisions
should be based on the ability and willingness of a state to carry out its
obligations. Approval of applicants by a simple majority vote in the
General Conference and the Control Council of IDO would scem to be
the appropriate procedure.

The practice of international organizations with regard to withdrawal
varies. Many statutes of specialized agencies provide for withdrawal. The
U.N. Charter is silent on this question, although the right of a mem-
ber to withdraw in certain circumstances was recognized at the San Fran-
cisco Conference.

Any state determined to withdraw would not be inhibited in any
event. It would seem necessary to make some arrangement for the pos-
sible application of sanctions, either through IDO or through recourse to
the United Nations, if the withdrawal of a state were followed by actions
that endangered the disarmament program. As a practical matter, sanc-
tions could not be imposed on the major military powers. Should onc of
them withdraw from IDO, the treaty would in all probability collapse.

The growth of international organizations has fostered a “tendency
within the law of nations toward acceptance of a paramount community
interest, especially with regard to matters of international security.”!
This was the basis for conferring upon the United Nations in Article
2(6) the obligation to ensure that non-members of the organization act
in accordance with the principles of the Charter *so far as may be neces-
sary for the maintenance of international peace and security.” It would
seem appropriate to confer a similar authority on 1DO.

The General Conference. Every international organization has one
body in which all members are represented. Such an organ is provided
for in the U.S. and Soviet proposals for IDO. It is in the intcrest
of the United States to restrict the powers of the General Confercnce
to a minimum. If IDO is to be an effective organization, the locus of
power must be the Control Council. and the Conference cannot be per-
mitted to interfere with its operations.

Both the U.S. and the Soviet proposals cstablish the predominance of
the Council over the Conference. Under the U.S. proposal, the main
function of the Conference would be to approve decisions previously
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agreed upon in the Council, such as appointment of the Administrator,
approval of the budget, and accessions to the Treaty. The Conference
could request and receive reports from the Council, propose matters
for consideration by the Council, and “decide” upon matters so referred
to it. The Conference would be empowered to consider “matters of
mutual interests pertaining to the Treaty or disarmament in general,”
but the U.S. proposal does not authorize the Conference to make recom-
mendations on such matters. It is not unusual for pressures to build up
(particularly from the smaller states not guaranteed representation on
the executive organ) to increase the powers of the plenary organ. This
would probably be the case with regard to IDO. The Soviet pro-
posal for an IDO provides for recommendations by the Conference to
the parties and to the Council, but the U.S. proposal does not.

The deliberations of the General Conference of IDO would probably
be dominated by extraneous political considerations. It would be desir-
able that the powers of the General Conference be so restricted that
they do not interfere with the functions of the Control Council, for the
Conference could easily become a forum for exerting pressure for a
more rapid implementation of GCD than prudence would dictate. De-
spite these arguments for limiting the powers of the General Conference,
it would probably be necessary to confer on the Conference general
powers to make recommendations to the Council, as thc Soviet proposal
provides.

Given the limited functions of the Conference, annual meectings might
not be required, especially if provision is made for special sessions.
Nonetheless, for political reasons, it would probably be desirable.

With regard to voting procedure, a system of “weighted” voting does
not appear feasible. In the past the United States has favored a two-
thirds vote for certain important categories of decisions as a means of
protecting itself from costly programs for which it would bear the larg-
est financial burden. The possibility seems remote that the General Con-
ference, with its limited powers, could embark on far-reaching programs
which the United States did not approve. Rather the danger lies in
the possibility that the Conference might frustrate the operations of the
Organization by refusing to adopt the budget. Voting by a simple ma-
jority would be preferable, but it may not be possible to reach agree-
ment on the point. The Soviet proposal, which calls for a two-thirds
vote on all but procedural matters, would provide numerous opportuni-
ties for a minority of members to paralyze operations. If it is necessary
to specify that some decisions require a two-thirds vote, it would be in
the interests of the United States to restrict the list to a minimum.

The Control Council. The successful implementation of GCD would
be dependent upon the effective operation of the Control Council of
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IDO. Ideally, it should be a small body, composed primarily of
the military powers. It should be an “executive” body. It must be a
“working” organ, not a propaganda platform, and it must havc the
powers necessary for effective supervision.

In determining the size of such an organ it is necessary to balance
two principles: first, the body must not be so large as to be un-
wieldy; and second, it must be large enough to afford representation to
the major interest groups. The size of the IDO Council would be
related to the size of IDO itself. If IDO had the same membership
as the United Nations, it is difficult to see’ how a council smaller than
the ENDC'- could meet the demands of vérious groups for representa-
tion.’* If many smaller states are not initially members of IDO, a small
Council would be preferable in the expectation that there would be
strong pressurc for enlarging it as more statés joined. This has happencd
in almost all cases in recent years. '

Given the nature of the functions of FDO, the major powers are
not likely to leave the selection of the Council entirely in the hands of
the General Conference. Both the U.S. and Soviet proposals provide for
“permanent” and ‘‘nonpermanent” membership. Under the Soviet pro-
posal, the states pcrmanently represented on the IDO Council would be
the same as those on the U.N. Security Council. The U.S. proposal
states that the Council shall consist of “all the major signatory powers™
and “certain other partics to the Trcaty on a rotating basis.” Pre-
sumably this would mean permancnt mcmbership for the militarily
significant states. Should any of thesc states not be parties to the Treaty
from the outset, as for example China, provision should be made for
subsequently giving them permanent representation.

The U.S. proposal lays down no criteria tor the selection of the other
members of the Council, but the Soviet proposal stipulates that “the
composition of the Council must cnsure proper representation of the
three principal groups of States existing in the world.” In effect the
Western powers have conceded to the Soviet demand for “parity” of
representation of both sides in the disarmament negotiations, but have
consistently opposed Soviet insistence that the world should be divided
into threc parts.

While the Soviet proposal for equitable “ideological™ distribution of
the seats on the IDO Control Council is unacceptable, the principle of
“cquitable geographical distribution” would have to be given somc
recognition. This principle has become embedded in international organi-
zations. On the basis of past experience, it is likely that there will be
pressures to increase the size of the Council and to providc assurances
as to how the scats will be distributed.

Ideally, the criteria for selecting members of the IDO Council should
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balance the geographical distribution principle with recognition of the
capacities of states to contribute to the successful implementation of the
program. Past experience indicates that it is difficult to devise a formula
to meet these criteria.

The importance of the voting procedure in the Council is obvious. The
U.S. proposal is silent on the question of voting procedure, while the
Soviet Union proposes that decisions, other than those on “procedural”
matters, require a two-thirds vote in the Council. The Soviet represent-
ative in the ENDC has stated that there is “no need to introduce the
principle of unanimity or the ‘veto’ ” into the IDO Council.’* However,
if the Council is to be divided into three equal groups of representatives
as the Soviets propose, each group would need only a single additional
vote in order to veto any action.

The Soviet proposal would be unacceptable if the Soviet Union, its
allies, and one or two other members could block operations. From this
point of view, it would be in the interest of the United States for deci-
sions of the Council to be taken by a simple majority. On the other hand,
the United States has an interest in stemming any move for more rapid
implementation of the disarmament program than prudence dictates. On
balance, it would seem more desirable for the United States to support
a major power veto or a two-thirds vote on a strictly limited range of
decisions than to accept any voting procedure of the Control Council
which might paralyze the Organization.

Both the United States and the Soviet Union propose to make the
Council the predominant organ within IDO. However, its powers would
be less than those of the U.N. Security Council. The functions of the
IDO Council would be circumscribed by other provisions of the Treaty,
especially the important provisions concerning verification. Moreover,
the Council apparently would not have authority to “enforce” its deci-
sions, as does the U.N. Security Council.

Among the functions assigned to the Control Council under the U.S.
proposal are: adopt rules for implementing the Treaty; establish pro-
cedurés and standards for the installation and operation- of the verifica-
tion arrangements and supervise such arrangements; recommend the
budget; transmit reports to the United Nations; recommend the appoint-
ment of the Administrator, supervise his operations, and consider his
reports on the verification arrangements; recommend accessions to the
Treaty; and request advisory opinions from the International Court of
Justice.

The Control Council would also establish “procedures for making
availablc to the Parties to the Trcaty data produced by verification
arrangements.” This would provide the basis for a public airing of any
charges that parties were not fulfilling their obligations and give mem-
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bers the information necessary to dCSIdC what, if any, response they
might wish to make in the event of violation of the Treaty.

Under the U.S. proposal the Control Council would “consider matters
of mutual interest pertaining to the Treaty or to disarmament in gen-
eral,” but nothmg is said about the measures the Council may take in
this connection. It is doubtful that the Council could exercise any real
control unless it had the power to make recommendations to the parties
to the Treaty and perhaps to the United Nations as well. It would seem
necessary to give the Council some general grant of authority, possibly
including a general power of investigation and recommendation.

The U.S. proposal does not specifically authorize the Council to con-
sider disputes that might arise in connection with the implementation of
GCD. This power is implied in the general provisions regarding “dis-
putes concerning the interpretation or application” of the Treaty. It
would be advisable to permit the Council to consider such disputes and
attempt to adjust them. ‘

The U.S. proposal is silent regarding the handling of violations of
the Treaty, and its views on this crucial issuc have never been stated.
By contrast, the Soviet position on this point is relatively clear. Under
its proposal, the IDO Council would be required to “promptly notify”
the U.N. Security Council “of any infringements by the States parties
to the Treaty of their disarmament obligations under the present Treaty.”
In the ENDC, the Soviet representative has emphasized that the func-
tion of IDO is “to establish facts.” It cannot be “entrusted with any
functions involving preventive or enforcement measures against States.”
Mcasures to safcguard international peace and security are matters ex-
clusively for the U.N. Seccurity Council. The U.S. proposal does not
preclude reporting violations to the U.N. Security Council, but it is
questionable whether this would be an appropriate action in all cases,
especially if the infringements were only minor. In the past, arms con-
trol proposais have suggested that the control organ have authority to
impose certain sanctions in all cases short of the usc of military force. It
would not be ecasy to work out an agrecment empowering the Control
Council of IDO to imposc even limited sanctions, but without such
power it would be difficult for the Council to operate effectively.

In the event of a violation by a major military power, the decision as
to the appropriate response would rest with the other major powers. The
response might be limited to a declaration suspending or abrogating
the treaty provision that had been violated. In all likelihood, a material
violation would bring about dissolution of the Organization, a step that
might be accompanicd by a decision to exercise, the right of individual or
collective sclf-defense under Article 51 of the U.N. Charter.

The Administrator. The U.S. proposal provides for an Administrator
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to be appointed by the General Confcrence on the recommendation of
the Control Council and to administer IDO “under the direction of the
Control Council.” The Soviet proposal contains no provision for an
Administrator and assigns to the Council a number of functions nor-
mally carried out by the chief administrative officer of an international
organization (e.g., preparing the budget, recruiting the staff, etc.).

The Soviet Union is likely to support a three member administrative
council, each membcr representing one of the three principal groups of
states. Considering strong Western opposition to this *“troika” concept,
the Sovict Union may not press this point except in connection with the
control of international armed forces. But Soviet agreement to a single
Administrator would probably require concessions concerning his ap-
pointment and functions and the organization of the stafi. The Soviet
Union would probably insist on assurances regarding the distribution of
the top positions in IDO. Other groups would scek similar assurances.
This problem has continually plagued the United Nations.

The experience of the United Nations argues against a veto over the
appointment of a chief administrative officer. But the IDO Administra-
tor could not operatc effectively if he were not acceptable to the major
powers. One way to minimize the problem might be to name the first
Administrator in the Treaty and provide for overlapping terms for the
Administrator and the Deputy Administrator so that the Organization
would still have a chief officer if difficulties arose over the reappoint-
ment of the Administrator or the appointment of his successor.

It would be preferable not to stipulate the Administrator’s term of
office in the Treaty itself. If it is necessary to do so, there are com-
pelling reasons for giving him as long a term as possible. It would be
undesirable to change Administrators during Stage I of the Treaty.

The United States envisages an IDO Administrator with strictly
limited functions which would be basically “administrative,” not *“politi-
cal.” He would be the chief executive officer of the Organization. He
would prepare the budget and recruit and supervise the staff. He would
make reports to the Control Council “on the progress of disarmament
measures and of their verification and on the installation and operation
of the verification arrangements.” He would administer the installation
and operation of those arrangements, but the procedures and standards
for them would be established by the Council which would maintain
“supervision over such arrangements and the Administrator.” In addi-
tion, the Administrator would make “available to the Parties to the
Treaty data produced by the verification arrangements.” His role would
not be comparable to that of the U.N. Secrctary-General. He would
work under closer supervision by the Council than is usually the case
in international bodics.
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The Soviet Union is unlikely to agree to a single chief administrative
officer for IDO unless his functions are restricted to housekeeping
duties. If the position the Soviet Union took during the test ban negotia-
tions is any guide, the IDO Administrator could “be entrusted with
carrying out measures decided on in advance” by the Council but could
not “take decisions automatically on the basis of certain criteria laid
down for him.”"*

The Soviet Union considers that the Council itself should control the
day-to-day operations of the Organization. The possibilities for obstruc-
tion are so great that it seems unlikely such a system could work for so
delicate a task as verifying a Treaty for GCD. An operation as exten-
sive as that envisaged for IDO is likely to be effective only upon the
basis of routine procedures with centralized administrative direction
under guidelines established and generally supecrvised by the political
control organ. '

The Staff. Reaching agreement on the staffing of IDO will be among
the most difficult problems to arise during the negotiations. The U.S.
proposal states that the Administrator would have staff “‘adequate to
ensure effective and impartial implementation of the functions” of 1DO.
Since the United States has been a strong advocate of the concept of an
international civil service, one may assume that it would favor staffing
IDO on this basis. It should be recognized, however, that the nature of the
national interests in IDO would be such that it would be necessary at
least in the initial stages to give members, cspecially the major military
powers, a greater voice in the selection of staff than is customary.

The hcart of the concept of an international civil service is the provi-
sion cmbodied in the Charter and the statutes of all U.N. agencies
that the staff “shall not seek or reccive instructions from any source
external” to the organization and that the members “shall not seek
to influence them in the discharge of their duties.” This concept is by
no means universally understood or accepted. The Soviet Union's view
is that an impartial international civil service is impossible to achieve
and that international organizations should be staffed along quite dif-
fcrent lines. It proposes that IDO be staffed “on an intcrnational basis
so as to ensure that the three principal groups of States cxisting in the
world arc adequately represented.” The Council is to recruit the staff
“from among persons recommended by Governments.”

The idea that the Control Council should itself recruit staff is unique,
but there would be nothing extraordinary in the Council’s approving
major appointments. The proposition that staff members be “recom-
mended™ by governments is compatible with the concept of an interna-
tional civil service, so long as the Organization is frec to accept or reject
the recommendation.
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IDO would face a formidable task in recruiting the vast array of
specialized personnel required to carry out its functions. They would
be available from the major industrial nations, but in most other coun-
tries the supply is limited and the personnel are needed for domestic
development programs. Many of IDO’s functions would be so sensitive
that it could not operate effectively with second or third rate per-
sonnel. Nonctheless, the principle of “geographical distribution” has
become so firmly entrenched that its supporters would be likely to in-
sist upon its inclusion in IDO's Statute. This could present real prob-
lems for IDO. It would be essential to insist that the “paramount con-
sideration” is that the selection of staff meet the highest standards
of efficiency, technical competence, and integrity.

Within international bodies, there has been increasing resort to the
practice of “secondment,” i.e., the appointment of persons for short
periods who return to their national services at the end of their term.
This practice has been defended primarily on the grounds that it permits
the temporary employment of qualified personnel that might not other-
wise be available to the Organization. This point is valid only insofar as
governments are willing to take the necessary steps to make the person-
nel available. The practice has disadvantages: it impedes the develop-
ment of a career service, it creates two classes of staff mcmbers with
some friction betwcen them, and it resulis in a constant turnover which
makes for inefficiency. Morcover, personnel expecting to return to their
national service may find it difficult to view international interests as
paramount. Most important, it takes time to adapt to thc international
arena, and personnel oftcn leave at the point when they are beginning
to make a contribution.

Despite these drawbacks, IDO in its initial stages would have to de-
pend heavily on personnel lent to it. This would require IDO to establish
far more extensive in-service training programs and more effective
liaison arrangements with governments.

The staffing of inspection teams would raisc more difficult issues
than the rccruitment of a general secrctariat. These teams would be
the very heart of the system. It would be impossible for IDO to carry
out its mandate unless they functioned effectively and members had
confidence that they were doing so. Throughout the history of negotia-
tions on disarmament, there has been some recognition that the general
principles applicable to staffing might need to be modified with regard
to inspection tcams.'"

If the idea were accepted that an intcrnational verification system
could include “‘national” inspcctors or observers, serving the intcrests of
their own countries, various kinds of arrangements would be possible:
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Reciprocal systems by which the inspection of one country or
group of countries could be carried out by another and vice
versa: the inspectors to be chosen by, and responsible to, their
own governments.

Reciprocal systems plus international observers which would
operatc in much the same manner as the above system except
that IDO inspectors would be attached to the teams to report
their own findings to IDO and through IDO to all parties to
the Treaty. '

Reciprocal/international systems whi¢h could be composed of
various mixtures of international and national elements.

International systems plus national obscrvers under which in-
spection would be carried out by personncl selected by IDO
and functioning under its direction with “‘national” observers
attached to the teams to assure that the inspections were be-
ing conducted effectively.

International systems under which all inspectors would be se-
lected by, responsible to, and report to the international organi-
zation alonc.

Which system would be most appropriate for various types of disarma-
ment measurcs would depend upon a number of factors: the sensitiv-
ity of the opcrations, the number of states directly involved, and the
technical capabilitics of IDO. Morcover, it should be possible to move
from essentially rcciprocal systems to an international systcm as con-
fidence was built up and the capabilities of the organization increased.

There are a number of general principles that would have to be ob-
served:

No national should be permitted, or expected, to serve on any
team inspecting his own country, except in a liaison capacity.

In any mixed team of inspectors, the lines of command and
control should be clearly established.

Under any system, there must be rapid and reliable means of

communication and clearly defined rights of access and free-
dom of movement.
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International inspectors or observers must be free at all times
to communicate directly to IDO, and IDO would be under
the obligation to make available to all parties all data pro-
duced by the verification system.

National inspectors serving on mixed teams or as observers
might or might not be considered as part of the IDO staff,
but they would not be considered part of the “international
civil service” and would not be required to take the oath of
loyalty to the Organization.

Under any system, it would be essential that each inspector be
free to make his own report, for the obvious benefits of an
agreed report should not be allowed to undermine the need for
all countries to feel confident that they were getting all rele-
vant information.

While IDO should take into account the legitimate concerns
of the host country and other interested parties, decisions re-
garding its own personnel serving on inspection teams should
rest with the Organization.

Financial Questions. The operation of IDO would very likely be the
most costly ever undertaken by an international orgarization. The
United States and other major powers would have to underwrite a sub-
stantially larger proportion of the costs than they now do under the
U.N. scale of assessments.

Under the U.S. proposal, the scale of assessments would be set by
the General Conference. The Soviet Union proposes that the “agreed
scale of contributions” be included in the Treaty itself. It would be
undesirable to freeze the scale of assessments by including it in the
Treaty for this would introduce inflexibility that would be difficult to
work with. A concession on this point may be necessary with regard to
the initial budget, with the Conference authorized to revise the scale
subsequently.

The U.S. and Soviet proposals call for consideration of the budget by
the Council and the Conference. This raises the question of the appro-
priate voting procedure in the two organs. To permit a veto of individual
items in the IDO budget would subject the Organization to many of the
uncertainties that have plagued international programs financed on a
voluntary basis. Nonetheless, as recent U.N. experience demonstrates,
contributions must be assessed through a procedure best calculated to
command the support of the principal contributors.

98



STAGE 1 OF GCD PROPOSAL

It would seem appropriate that the initial costs of installing the sys-
tem be met largely by the major powers. The Soviet Union has repeat-
edly stated a preference for “equality” of contributions by the major
powers. If this proposal were accepted, it should be made clear that it
does not apply to ‘“‘voluntary” contributions. 