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I. INTRODUCTION

We live in an age which is characterized by

vast and growing potentialities for destruc-

tion. Arms control offers a means of lessen-

ing the dangers that face us. But if arms

control is not to prove an illusory enterprise,

the agreements we make must be capable of

adequate verification.

. . . New and more comprehensive arms control

agreements are likely to pose greater chal-

lenges of our verification capabilities.

U.S. Arms Control and Disarmament Agency

Arms control agreements are means employed by
nations to reduce the probability of war occurring, to
reduce the destructiveness of war if‘it should occur,
and to reduce the cost of national defense. National
leaders honor arms control agreements because they have
judged the agreements to be in their nations' interests.
At the same time, they must guard against the possibility
that other parties might be violating the terms of the
agreements. To be of value, then, arms control agree-
ments must include adequate provisions for verification --
for ascertaining whether states are living up to their
international obligations.

The issue of verification has occupied a promi-
nent position in nearly all of the arms control negotia-

tions of the past thirty years. While definitions of

1




verification may sound clear and simple, the concept of

verification is rather more difficult than it first appears.
Verification is closely linked with intelligence --

that is, much the same information is required to satisfy

verification requirements as is used for national intel-

} ligence purposes. The techniques of verification are

essentially identical with the techniques of intelligence.

SR,

In addition, many of the techniques are intrusive -- that

% is, they require that inspectors have access to the ter-

i ritory of another nation. As a result, there has been

considerable reluctance on the parts of both the Soviet
Union and the United States to permit means of informa-
tion gathering, even for verification purposes, when those

means are intrusive or appear to be actually intelligence

Lovcitlbabliae oo in g i

activities. The ambiguity between verification and intel-
i a ligence has been a major stumbling block to arms control
since World War II.

The history of arms control efforts since 1945
shows verification to have been a major issue. In rough
terms, the post-war era can be seen as comprising two
periods of verification. From 1945 until the early 1960s,
verification was assumed to be dependent upon inspection
and other intrusive measures. The launch of Sputnik I in
1957, and the follow-on technological spin-offs, as well

as advances in seismological technology, led to a negotiat-

i f‘ ing break in 1963 -- the conclusion of the first treaty
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3
to rely on national technical means for verification. The
second period, dating from the early 1960s to the present,
has been characterized by greater reliance on national
technical means for verification of strategic arms control
agreements.

The impact that technological developments in
verification capabilities had upon arms control negotia-
tions can be seen at numerous points throughout the post-
war era. Development of aerial photographic techniques
was the basis for President Eisenhower’'s 'Open Skies'"
proposal in 1955; development of reliable seismic detectors
permitted the Limited Test Ban Treaty to be signed in 1963;
and overhead reconnaissance from satellite platforms was
used to verify the SALT agreements signed in 1972.

While progress in limiting nuclear weapons has
resulted, future progress appears increasingly difficult.
The crux of the problem is that, as technological develop-
ments in strategic weapons permit qualitative improvements
in national nuclear weapons arsenals, arms control negotia-
tions will increasingly seek qualitative rather than quanti-
tative limits. And since qualitative controls are much
more difficult to verify than quantitative controls, the
result will be either that the agreements will be concluded
with less inherent assurance of verifying them, or that

the problems in verification will make agreements more

difficult to reach, take longer to conclude, and may even
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be impossible to conclude.
Because of the world-wide implications of the SALT
agreements, and because of the reliance of arms control on gf

verification, the verification of SALT agreements seems a ﬁ?g

particularly significant topic for study. Following a
brief disucssion in Chapter Il of the nature of verifica-
tion, the thesis deals with SALT in a generally chronologi-
cal fashion. 1In Chapter III, arms control proposals and
agreements prior to SALT are reviewed, with particular
emphasis on how verification was handled in each instance.
The process of SALT, from its beginning in 1969 to its
culmination in 1972, is treated in Chapter IV. The actual
terms of the SALT agreements are reviewed and the signifi-
cance and implications of the verification provisions are
analyzed. The follow-on effort at SALT II, which began
immediately following the signing of SALT I, has faced new
issues and difficulties, especially for verification. In
Chapter V, these issues and difficulties are reviewed and
recent SALT II proposals are analyzed in some detail for
their verification implications. While all of the arms
control and verification issues to be faced during negotia-
tions after SALT II may not yet have become apparent, for
those issues which are known, an attempt is made in Chapter
VI to analyze the problems and the prospects they pose for

verification of future SALT agreements.
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II. VERIFICATION

No sound and reliable agreement can be made 51
unless it is completely covered by an inspec- &
tion and reporting system adequate to support i
every portion of the agreement.

Dwight D. Eisenhower

Reconnaissance satellites will be the principal
means of policing any agreement to limit stra- 4
tegic weapons.

Phillip J. Klass

Overview

As a technical term of arms control, verification

has been defined by the U.S. Arms Control and Disarmament

Agency (ACDA) as ''the process o' assessing compliance with

the provisions contained in arm: control treaties and

1

agreements." ACDA cites three purposes of verifying arms

R R A

control agreements as follows:

GRS
gmalen

First, verification serves to detect violations
of an agreement . . . and hence to furnish, as far
as is possible, timely warning of any threat to the
nation's security arising under a treaty regime.

Second, by increasing the risk of detection and
complicating any scheme of evasion, verification
helps to deter violations of an agreement . .

Third, verification serves to build domestic and
1nternationa1 confidence in the viability °§ an arms
control agreement . . . . (Emphasis added.)

Verification depends in large measure on the use

of sophisticated techniques of intelligence collection.

However, there are important differences in the objectives

5
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of intelligence and verification. Arms-related intelli-
gence is needed for the design and production of future
weapons, for tactical planning and targeting, for crisis
management, and for the development of doctrine. Such
intelligence, therefore, seeks to determine positive infor-
mation, such as numbers, characteristics, and activities

of an opponent's forces, but "verification attempts to
prove a negative -- that certain force levels are not being
exceeded, that certain activities are not taking place.

For purposes of verification, then, it is necessary to pay
attention not only to military deployment and testing areas
normally used by other parties" -- the same information
gathered by intelligence -- "but also to areas which might

be so used.”3

For modern agreements, verification cannot
take place without intelligence.
Two assumptions form the basis for verification:

First, there is a possibility that violations of an agree-
ment may occur and, second, if violations do occur, there
is likely to be a concerted effort made to conceal them.4
"Few military establishments are willing to concede the
lack of concealment required by negotiable arms control
arrangements, for fear that an adversary's tasks of stra-
tegic and tactical planning may be made easier as a

result."5

Standards for verification must be adequate, but

caution must be used. '"If standards for verification are

T N
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too high, however, agreement may be impossible

Because no means of monitoring treaty compliance can be

guaranteed to detect in time elaborate, costly, ingenious

systems of concealed violations, almost any arms control

agreement involves some element of risk. Yet, if standards

are relatively high, so that violations are sufficiently

difficult, an agreement can be compatible with national
security.7

It should be emphasized that present, or even cur-
rently conceivable, techniques of verification do not offer
total certainty of verifying arms control agreements. The
amount of verifiability of a given agreement depends on the !Qi
capacity of each party's detection systems and the ability
of each to evade detection.

An agreement might be difficult to monitor with the
techniques at our disposal; but if evasion would
involve high risks or heavy expenditures with little
prospect of commensurate advantage, such an agree-
ment could well be considered adequately verifiable.
Conversely, an agreement limiting certain kinds of

| arms might be relatively easy to monitor given the

i practices and operating procedures currently used

| by the other party; yet if these procedures could

f be easily altered (or substitutes devised) in ways

| that could facilitate covert violations, the agree-
| ; ment might gave to be considered inadequately

5 verifiable.

| # The actual restrictions imposed by an agreement

-

' also determine its verifiability. For example, it is

easier to verify a ban of a certain weapon than to verify

s S EPA

a numerical limitation of the same weapon (to prove viola-

tion of a ban, the discovery of only one weapon is required;
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to prove that a limit has been exceeded requires finding
and accurately counting all the weapons deployed, in order
to compare that count with the allowed number). Similarly,
bans on testing or development (somewhat observable) are
more easily verified than bans on research (hidden from
observation). Also, large and stationary objects (e.g.,
missile silos) are easier to count and keep track of than
small and mobile objects (e.g., mobile missile launchers),
and quantitative limitations on discrete or countable
objects (e.g., missiles, submarines, bombers) are easier
to verify than are qualitative’limitations (e.g., the
range of a cruise missile, or the number or size of nuclear
warheads inside a missile).9
Another factor to be considered when discussing

verifiability of arms reductions concerns the size of the
cut in deployed weapons. When the size of an arsenal is
large, the inability to verify the existence or location
of one, two, or a number of weapons could be insignificant.
But as large reductions are imposed, verification gaps
take on proportionately more significance. To compen-
sate, greater verification effort is needed:

Large . . . reductions might call for greatly in-

creased national means of monitoring variations

in adversary forces, since marginal absolute changes

make a larger proportional difference in small

forces. [If forces were halved, for instance, in-

spection might have to double.] But one should

expect future cuts in the direct costs of strategic
forces to be partly offset by increases in intel-

ligence costs.
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It is generally assumed that "Soviet policymakers

could more easily circumvent a treaty ban on qualitative
improvements than could U.S. policymakers in a democratic
milieu in which the decisions of military planners are sub-~

nll

ject to constant public scrutiny. They have the advan-

tage of a closed society competing against an open society.
It is a significant advantage.l2
In addition, what is involved is an information
asymmetry. Regarding strategic weapons, ''we know what we
have and we think we know what they have; the Soviets know
what we have, what they have and whether our estimates of

their capabilities are accurate or not.”13

One past di-
rector of ACDA explained this difference, as regards MIRV:
The Soviets know from American publications the
number of strategic weapons we have or plan to de-
ploy, and they know a good deal about their designs.
We have to rely on far from infallible intelligence
findings that do not reveal full information about
their future deployment plans. They know precisely
how many American missiles are to have multiple
warheads, we can only estimate the scope of their
program. 14
The information asmmetry is particularly signifi-
cant because, to some degree, it relieves the Soviets of
reliance upon national means for verifying arms control
agreements. Instead, they can obtain a great deal of the
information they need from open congressional testimony,
government publications, and other publicly available
technical literature. On the other hand, the information

asymmetry tends to place the United States in the position
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of insisting on more stringent verification requirements
than the Soviet Union may either favor or accept. The U.S.
may indeed have to ''pay a price" to compensate for its in-
adequacy, by having to trade away certain arms control
measures in order to obtain greater verifiability, or vice

versa.

Means and Techniques

Various means and techniques may be used in the
verification of arms control agreements. Exactly what
type or combination of methods is used depends on several
factors: the type of restrictions being imposed, the
importance of a possible violation, and the political impli-
cations of the verification methods.

Just what kinds of verification means are there?
For the purpose of this paper, verification means can be
considered to be either technical or non-technical, and
either national or international (although some means are
able to be used in both national and international roles).
Also, for the purpose of this paper, national technical
means will be emphasized, because they are urambiguous and
non-intrusive, and because they were specified for use in
the SALT I agreements.

Simply put, verification means are national if
they are carried out by one country using its own resources;

they are international if two or more courtries, usually

in the context of an international organization, in some

-
¥
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11
manner pool their efforts and resources. Verification means

are technical if they rely on scientific and technical ap-

paratus and techniques; they are non-technical if they rely
essentially on human efforts.

Before turning the discussion to national technical éﬁ
means, several other means require brief mention. Inspec- i

tion and on-site monitoring, sometimes called ''negotiated

inspection measures,'" provide access to the territory or

facilities of a party to an agreement, and may involve i
3 mobile inspection teams, fixed-posts manned by observers,
or unmanned tamperproof monitoring instruments.

The concept of on-site inspection relies on the
use of foreign inspectors operating within the inspected
country to ascertain through various schemes of sampling
"whether the inspected party is abiding by the terms of
an arms control treaty.”15 The inspectors can either
operate from fixed control posts or they can roam, with
some degree of freedom, in the territory of the inspected

party. A variation of on-site inspection is the fixed-

location manned remote observation platform, with or with-

T A e S AR B e N R U

out sensor instrumentation, such as have been used recently
in the Middle East.

There are many potential limitations to on-site
inspection systems: adequately trained inspection person-
nel in adequate numbers, sufficient mobility and degree

of freedom for inspectors, accessibility to sites for
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inspection, sufficient number of inspections to allow pro-
per verification. Even under terms of a well-conceived
agreement, however, inspection is not infallible; in fact,
it is considered relatively simple to overcome most systems.
For instance, if, to minimize intrusions, only a limited
number of inspections are allowed each year, the inspected
country might simulate signs of a violation in order to
force the inspectors to waste one of their periodic in-
spection efforts, while simultaneously carrying on more
hidden violations.16 There are methods of alleviating
some of the human vulrerability to deceit. One such method
is the monitoring of activity through the use of on-site
mechanical devices, or 'black boxes.' Using these devices,
inspectors need not make frequent intrusions, and by install-
ing tamper-alarm mechanisms, inspecting parties can recog-
nize efforts to overcome the monitoring system.

Another verification means, information exchange,
involves procedures, neither wholly unilaterial nor wholly
cooperative, that do not require access to the territory
of other parties of an agreement, but that do require the
other parties to furnish certain kinds of information.17
Information obtained through exchange agreements must be
viewed skeptically. Sole reliance should not be placed on
such data, but it can be useful in checking data obtained

through other verification means.18 The 1974 Threshold

Test Ban Treaty is an example of an agreement with

ot s s o AP M R A £
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13
provisions for information exchange. While the treaty
itself calls for verification by national means, the proto-
col to the treaty provides for the exchange of data regard-
ing precise locations of testing areas and geological in-
formation regarding these areas. Additionally, for cali-
bration purposes, the parties were to exchange precise in-
formation on two nuclear tests.19

Other means of verification include legal and
illegal activities of a non-technical nature, which can
provide indications (though usually not evidence) of com-
pliance with an arms control agreement. Unfortunately,
there is a problem associated with all information col-
lected by non-technical means -- it cannot be used to sup-
port a charge of treaty violation. If the material is
collected illegally, it normally will not be allowed to
be presented for open and public scrutiny; if, on the
other hand, it is collected legally and could be presented
openly, it normally will not provide unambigucus proof.
Intelligence provided by human sources is notoriously
unreliable. There is no assurance that information pro-
vided by sources will be correct and, even if it is correct
on occasion, there is no assurance that it will be correct
consistently.

Economic analysis is an indirect method of de-
ducting an arms treaty violation through analysis of data

which can be obtained about military budgets, research and
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development funding, production of critical raw materials,

production of unique equipment (e.g., missile launchers
and transporters), and other similar indicators. Trends
or breaks in trends of these sorts of indicators may point
toward new weapon developments, increase or decline in

weapon production levels, or they may indicate something

different. Because of the ambiguity of economic analysis,
its applicability to verification is slight. It can,
however, provide analysts with early indications of activi-
ties which are otherwise unobservable and which will re-
quire future surveillance by other means.

Information about target countries is also regu-
larly obtained through systematic study of the contents of
open-source material, such as documents, speeches, radio
broadcasts, and newspaper and journal articles. The
quality and accuracy of content analysis cannot be relied
upon for intelligence, much less for verification purposes.

Espionage is, of course, another means used to
obtain information about foreign countries. It is obviously
illegal and dangerous, and it suffers from the same debility
as other forms of HUMINT (human intelligence) -- unreli-
ability. Past successes and the prospects for future
success would seem to be the rationale for current efforts.
In any case, this is not a useful means of verification.

Another means of intelligence collection, though

not strictly considered means of verification, is related
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to the other forms of HUMINT. Because of their travel in
foreign countries, diplomats and other legal travelers can
be expected to see, hear, or otherwise obtain bits of in-
formation, some small portion of which may have applica-
tion to arms control verification. As is the case with
all HUMINT, this information is of dubious reliability and

cannot be used for verification.

National Technical Means

National technical means of verification are treated
separately here for the following reasons: first, the
SALT agreements specify the use of national technical means
of verification for providing assurance of compliance with
provisions of the agreements; second, there is no indica-
tion that national technical means will not be used for
verification of future strategic arms limitation agreements,;
and third, national technical means can provide unambiguous
proof of compliance or violation of an agreement, whereas
the other national means cannot.

The key feature of national technical means is the
ability of one party to collect reliable information about
another party's compliance with a treaty -- and to do this
without intruding into the other party's territory. The
primary advantage of placing reliance upon national techni-
cal means is that parties to an agreement need not be com-
pelled to accept a foreign presence on their territories.

There is thus no need for elaborate procedures to ensure
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reciprocity, balance, equitable participation, or inde-
pendence of the inspection teams. Further, national di-
rection over the verification means ensures control, re-
sponsiveness, and flexibility in the collection system
and ready accessibility to reliable data.zo The primary
limitation of national technical means is their inability
to see inside of objects, and thus their inability to
collect some kinds of qualitative information. Because it
is not possible to see inside missiles, for example, num-
bers of warheads cannot be counted, nor can range be
readily determined.

A basic knowledge of how national technical intel-
ligence is collected and of what information the various
techniques can and cannot provide is essential for an
understanding of the implications of verification for
arms control. Therefore, the discussion here will take a
closer look at the techniques and basing systems which are
generally included in the term ''national technical means."

Photographic Intelligence (PHOTINT) involves the
use of optical photographic techniques, including use of
visible light, infra-red and multi-spectral sensors, tele-
vision, low-light television, and laser illumination,
usually from high-altitude reconnaissance platforms. Recent
developments in photo-reconnaissance satellites allow real-
time close-look reconnaissance, with on-board processing

of film from high-resolution cameras and electronic relay
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of signals back to Earth via data relay satellites.21 The

prospect of such developments led writers in 1972 to pro-
ject the following:

The availability of such equipment, planned for
1976-77, will give the West continuous almost-live
surveillance of the territory of any potential enemy.
This is the kind of reconnaissance that could bring
an Open Skies policy fully to life, for it would be
impossible for an aggressor to build, test, and
deploy an all-powerful strategic weapon without the
'other side' being aware of every detail.Z22

Unfortunately, such a sanguine view overstated the

capability of current technology. In fact, whether tech-
nology will ever provide ''complete knowledge' of the enemy
is doubtful. Indeed, part of the usefulness of satellite
photography should be credited to clues provided, often
unintentionally, by the enemy. One accont describes how
clues result from the construction of large facilities:

You don't just build a missile and stick it in
the ground overnight. First, you have to dig an
enormous hole. You have to clear an area, build
roads, install communications, pour concrete and then
haul in a missile that fits the hole. All that takes
about a year. When we spot a missile we know from

its size just about what it can do beiguse at one
time or another we built one similar.

Such blatant clues will not be present in all cases. Where
deception is taking place, silos might be constructed in-
side mountains or be otherwise concealed so that no clues
are produced.

Besides using visible-light photographs, photo-
reconnaissance satellites also use other techniques. 'Multi-

spectral sensors' consist of a cluster of cameras, each of
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which simultaneously photographs the same area using a
different color filter. Because objects reflect sunlight
in greater or lesser amounts, the images in photographs
taken through red, blue, yellow, and green filters will
appear slightly different. Because of these differences,
a canvas cover painted green and drawn over the excavation
for a missile silo, for example, might not be noticed in
an unfiltered photograph, but would likely be apparent in
one of the filtered photos.24
Another technique involves the use of an infra-red
scanner to penetrate camouflage and darkness. The infra-
red scanner detects warm objects on a cool background or
cool objects on a warm background. '"Thus, [if one knew
where to look for it,] an underground missile silo, heated
to keep its ICBM warm during the harsh Russian winter, would
be discernable from the colder ground surrounding the
silo."25
One of the strongest commendations of the U.S. space
photography program was made by President Lyndon Johnson
speaking on 15 March 1967 to educators in Nashville in
what he thought were off-the-record remarks:
I wouldn't want to be quoted on this, but we've
spent $35-billion to $40-billion on the space pro-
gram. And if nothing else had come of it except
the knowledge we've gained from space photography,
it would be worth 10 times what the whole program
has cost. Because tonight, we know how many mis-
siles the enemy has. And it turns out, our [(pre-

vious] guesses were way off. We were doing things
we didn't need to do. We were building things we
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didn't need to build. Wengere harboring fears ,
we didn't need to harbor.<“ i e

Electronic Intelligence (ELINT) seeks to determine |

locations and technical characteristics of radars which

o

treaty~states have deployed and are operating. By associ-

A J";Yq‘,"_l o %3
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ating a radar's characteristics with the weapons system |
that the radar is known to support, verification analysts

can locate and attempt to differentiate between anti-

by e B

ballistic missile (ABM) systems (which are controlled by
treaty) and air defense missile systems (which are not
controlled).

% Radar Intelligence (RADINT) is the use of friendly
>¥ radars to seek out information on the activities of an-

other state. '"'The first radars . . . had in 1955 a range

of 1,600 kilometers and detected a number of tests before

the launching of the first Sputnik in November 1947. Now

their range is not less than 5,000 kilometers [and they

can detect much more]."27

Communication Intelligence (COMINT) is essentially

the listening to conversations and messages sent by trans-

mitters located in foreign countries. We can assume that,

for the purposes of verification of arms control agreements,

like those of SALT I, U.S. intelligence analysts might be

interested in conversations ranging from top-level com-

to the

munications of Kremlin officials, at one extreme,

routine and procedural conversations of the people who
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operate and support Soviet strategic missile facilities,
at the other extreme. For verification purposes, the pri-
mary disadvantage of COMINT is that it is basically a for-
tuitous method of collecting information. There is no
assurance that radio signals with information of verifica-
tion interest can be found or, even if they can be found,
that they will be of value. Therefore, while COMINT some-
times provides useful information for arms control, it
is generally not considered a verification method.

Various forms of sensors are used to detect indica-
tions of activity that relate to testing, development, pro-
duction, deployment, or operation of nuclear weapons. Some
types of sensors used include infra-red, ultra-violet, x-
ray, gamma-ray, air sampling, sonar, and seismology.28
Sensors are a common means used for verification.

The equipment used for PHOTINT, ELINT, RADINT,
COMINT, and sensors may be installed in surface-based
stations, on-board ships, airplanes and drones, and satel-
lites. Surface-based intelligence collection programs
require cooperation from allies, normally in the situating
of a station on their soil. ''The difficulties this in-
volves are illustrated in the disruption that could result
following any withdrawal of United States intelligence
collection facilities from Thailand and Turkey, American

officials have argued that the loss of radar installations

in Turkey would reduce significantly American capabilities

R R
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in monitoring Soviet missile tests.“29 The most obvious
effect for SALT verification would be an impairment in the
U.S. capability to verify constraints on Soviet missile
testing and development. An additional difficulty with

surface-based equipment is that it is more vulnerable to

enemy interference (e.g., Soviet jamming) than satellite-
based equipment.

Intelligence gathering equipment placed on ships
and airplanes allows collection of data not accessible /
from ground stations. Because so much of the perimeter
of the Soviet Union is bordered by communist countries ;
or by bodies of water, in which the placement of ground-
stations or fixed posts is not possible, mobile platforms
are used. So-called '"ferret'" ships and airplanes ''have
,5 the mission of sailing or flying along the coasts of un-

friendly nations to make tape recordings of short-range
30

military-radio broadcasts, especially those in code."
Examples of two such intelligence gathering platforms, and
the dangers involved in their operation, are the U.S. Navy
ship, Pueblo, captured off North Korea in January 1968,
and the U.S. Navy plane shot down by the North Koreans
in April 1969.
Two of the most widely publicized U.S. aircraft
used for strategic reconnaissance are the U-2 and the i
SR-71. The U-2 is an old airplane, designed to fly rela-

tively slowly at high altitudes with photo-reconnaissance 'f%
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equipment and air sampling gear.31 The plane received con-
siderable public attention in 1960, when Francis Gary
Powers was shot down over the Soviet Union, and in 1962,
when President Kennedy openly presented photographs taken
from U-2s of Soviet missile site construction in Cuba.

U-2 missions are also credited with discovery that China
was working on an atomic bomb before 1964. By 1970, how-
ever, it was reported that, '"by and large, the U.S. does
not now fly U-2s over nations that have modern missiles
and are likely to use them. The planes are too slow.”32

The SR-71, a more modern aircraft, flies at supersonic
speeds and at very high altitudes, carrying multiple sen-
sors and recording gear. It has been reported that on a
typical mission, an SR-71 might 'streak across the edges
of Siberia or approach Murmansk, taking photographs from
nearly 100,000 feet, while also testing Russian radar
capabilities."33

It is satellites, however, that are the heart of
national technical means of verification. One of the
clearest statements offered to explain the success of
satellites as a best alternative to on-site inspection
is that '"'satellite reconnaissance . . . provided the ideal
method of verification: it was intrusive without being
34

obtrusive." Various U.S. satellite programs have been

in operation during the past twenty years, and the result

of the technological developments which yielded those
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satellites is claimed to be that '"there has been perfect
knowledge in Washington since 1962 of the number of silos
and missiles in the Soviet Union, and in Moscow, of the

35

number of American silos and missiles." The assessment

of whether or not Washington and Moscow had '"perfect

knowledge'" is a judgmental one, and its literal accuracy
is not particularly important. What is important is

L that the information available to the decision makers has

approximated perfect knowledge -- it has been good enough

for strategic assessments and planning. Even more impor-

tantly, the information has been gathered unobtrusively.

Various limitations are inherent in reliance on
national technical means of verification. One of the most

obvious limitations pertaining to satellite reconnais-

sance is the inability of cameras to see inside objects and

facilities. In the case of weapons research and develop-

T

ment, satellite photos cannot reveal what new weapons

are in development in the laboratory. The earliest, and

possibly only, moment that new weapons can be discovered

by satellite photo is when they are taken outdoors for

testing -- if tests outdoors are, in fact, required. For-

tunately, such testing is required for most strategic

weapons (including ICBMs, ABMs, and long-range bombers and 'Q
tankers, but not cruise missiles), but even then it is !r‘t4
possible to predict when reconnaissance satellites will

pass within viewing range. Tests can thus be scheduled i[

‘
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at times convenient to avoid detection by those satellites,
except when they involve long-range missile firings, where

the trajectory covers, perhaps, one-quarter of the earth's

circumference. Nevertheless, in the case of Soviet ICBM

tests, the reentry vehicle may even land outside Soviet

borders, for instance in the Pacific Ocean.36 Provided

that precautions are taken, the earliest a new type of *
weapon could be detected is during its production, storage,

and transport to its operational site -- '"if the weapon

needs to be transported to its operational site and cannot

effectively be camouflaged during transport." Even if

the weapon were then to be discovered from satellite photos, R}

it would still be difficult to determine its characteris-

tics and purpose.B?

Just as they are unable to probe inside factories
and laboratories, satellite cameras are equally unable to
i : see inside weapons themselves. One troublesome example
of the need to see inside nuclear warheads involves the
verification of multiple reentry vehicles (MRVs) and ]é
multiple independently-targetable reentry vehicles (MIRVs). 5
"Once a missile is deployed inside its silo or submarine,
it is impossible for a reconnaissance satellite photo to
% show . . . how many individual warheads are aboard the

missile.” The best information that can be compiled 3

consists, in this case, of estimates of roughly how many

of the smaller warheads can be carried, calculated from

BE 7t SRS e




25
the known size of the missile, engine thrust, and current
state of the art of warhead miniaturization.38

One writer in 1970 hypothesized that it was con-
ceivable that '"very-high-~resolution" satellite photos of
missiles in transport might permit determination of the
number of warheads carried. He further speculated that
such a possibility was in part the reason for U.S. invest-
ment il developing an "ultra-high-resolution'" camera for
fourth generation reconnaissance satellites.39 However,
although ultra-high-resolution photographs may provide clues
for analytic judgments as to the payload of missiles, the
inability to see inside objects has and will continue to
preclude photography from achieving a breakthrough in
MIRV verification.

Yet another constraint on space reconnaissance is
that photos must be interpreted -- correctly. Photo inter-
preters ''must make an intelligent estimate of what the
weapon is they are looking at and how it will be used."40
The small mobile ICBM is an example of a weapon which
might be disguised to resemble transport vehicles like

those used to move gasoline. "Following any SALT treaty,

photo-interpreters will need to be alert to any upsurge

in numbers of large vehicles, especially in ,eographic
n41

areas suitable for ICBM launching.
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Evolution of Verification Technology

At each stage of arms control efforts, the level
of existing technology has conditioned the type of mea-
sures which have been proposed and has affected the
ability of agreements to be concluded at all. Through
what levels has verification technology passed since 19457?
And what has technological development meant for verifica-
tion?

The years from 1945 to 1977 can be considered for
the purposes of this paper to comprise two periods for
verification. The actual point of demarcation is somewhat
arbitrary, but can be seen as occurring in the early 1960s.
Sometime between the Soviet launch of Sputnik I in 1957
and the American decision in 1967 to pursue a U.S.-Soviet
SALT agreement (which would place verification reliance on
national technical means), a transition took place from
reliance on aircraft to reliance on satellites for recon-
naissance. The U-2 incident in 1960 may have been the

event tihat demonstrated conclusively the need for such a

transition. \

At the start of the first period, during World War
II, aerial reconnaissance was conducted from airplanes at
altitudes up to 35,000 feet, using single and stereo

cameras. During the Korean War, jet aircraft began re-

placing propellor-driven airplanes for reconnaissance, and
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infra~-red film began to be used to overcome concealment by
camouflage and by darkness. By the time, in 1955, that
President Eisenhower put forth his Open Skies proposal,
reconnaissance aircraft were flying to altitudes of
40,000 feet, and achieving a photographic resolution of a
few feet.42 In 1955, the Air Force formally tasked the
CIA to develop a strategic satellite surveillance system,
but did not wait for satellites before starting a strate-
gic reconnaissance program.43 The U-2 aircraft began
operational flights in 1956 from altitudes of up to 70,000
feet with resolution estimated to be about five feet.44
President Johnson revealed U.S. development of an aircraft
in 1964 which could fly at supersonic speeds up to 2000+
mph and at altitudes of up to 100,000 feet. The SR-71,
which began operation in 1965, was reported to have a
resolution of two feet.45

Aerial reconnaissance during this period was
plagued by two serious limitations. First, the area that
could be photographed on a mission was restricted by the
limited range of the airplane, the endurance of the crews,

and the provocative nature of the mission. Second, the

airplane was vulnerable -- to weapons oOn the ground and

to fighter aircraft.46

During the first 15-year period, arms control pro-
posals were hampered by the existing level of verification

technology. Neither the Soviets nor the Americans seemed
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willing to permit on-site inspections on their respective

territories, nor were they able to agree on use of aerial

reconnaissance for verification. Objections to aerial

reconnaissance included its obtrusive nature and the in-
ability to distinguish between collection of verification
information and the collection of intelligence.

The invulnerability and unobtrusiveness of satel-
lites gave them a considerable competitive edge over air-
craft and, thus, during the second period, satellites i
took over the strategic reconnaissance mission. The im-
mediate post-Sputnik years saw concerted development of
several systems. il

In April 1960, the Television and Infra-Red Ovserva-
tion Satellite (TIROS) used television pictures detailed
enough for identification of large facilities, such as
aircraft runways and missile sites. In May 1960, the Mis-

sile Defense Alarm System (MIDAS) used infra-red sensors

to pinpoint ballistic missile launches. The real work-
horse of the early reconnaissance satellites, however, was
the Satellite and Missile Observation System (SAMOS),
which began operation in January 1961. SAMOS was unique
and important for two reasons: first, photographs were
captured on film, ensuring fine-detail resolution; second,
the film was ejected by the satellite for snatch-recovery
by aircraft, thus permitting ground-based processing and

providing the analysts with much higher quality photographs

e ————————————————————————— e
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than could otherwise be obtained. SAMOS resolution was
reported to be about 2.5 feet.47 T SR
The quality of reconnaissance available during the
1960s permitted the discussions of strategic arms control 41
proposals to proceed with the implicit understanding that
national technical means could be used to verify many pos-
sible arms limitations. President Johnson's appreciation ‘ ;
of the capabilities of satellite photography would seem
to have been a factor in even the exploratory talks in
the mid-1960s concerning SALT. More serious SALT negotia- }
tions, beginning in 1969, produced formal agreement on \

the use of national technical means for verification of

SALT.

Systems introduced in the early 1960s were con- ‘ :'4 e
tinually improved, and by the early 1970s several new
generations of reconnaissance satellites were introduced.
The most significant new system, introduced in June 1971
and known as Big Bird, combined the best features of
earlier systems. Big Bird carried out a continuous search-
and-find mission, processed film on-board, transmitted : @
electronic photo-images to earth, could be commanded to i
focus its high-resolution camera on objects of interest, i (16

and sent film capsules babk to earth. Resolution from

Big Bird was reported to be one foot from an altitude of ‘P{%iﬁ}ﬁi
more than 100 miles.’® | , ”v
Big Bird certainly had the capabilities for producing 161
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verification evidence for the 1972 SALT agreements. Quanti-
tative limits could be observed and discrepancies dis-
covered. However, because of the continuing inability of
even national technical means to probe inside missiles,
the qualitative issue of MIRV was not resolved in SALT I,
but was postponed for later consideration.

Additional projects, reported in 1972 to become
operational in 1976-77, were to provide the Air Force and
the Navy with even greater capabilities: ''real-time,
close-look reconnaissance, with on-board [processing of]
film [from] high-resolution cameras, [(and] new-generation
scanning systems [(for relay] to Earth via Data Relay Satel-

49 Yet, despite even the most advanced surveillance

lites.”
equipment, the problem still remains -- quantitative re-
strictions (which are observable) are significantly easier
to verify than qualitative restriction (which are not
observable). This problem seems to transcend technology
and continues to plague current arms control discussions.
The development of highly sophisticated means of
verification would never have been possible without the
contribution made by computers. The abilities to put a
satellite into precise earth orbit, to position a geo-
synchronous satellite in a stable location, to direct
operation of satellite cameras for coverage of desired tar-
gets, to store and relay photo-images, all require com-

puter control. The information collected by national

i 2
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technical means would not be usable in a timely manner
were it not for the development of high-speed computers.
"Computers permit the collection of masses of data taken
from the technical press; from the general and partial
statistics relating to production, to traffic, to consump-
tion of electric power; and from reports of travelers.
The computers also classify this information immediately
and give a good picture of military activities, if they

exist."so

Computers, as an essential element of sophisti-
cated national technical means, may indeed be the most

critical of all capabilities developed since 1945.

Conclusion
For arms control agreements, the value of verifi-
cation rests on its ability to determine whether states
are or are not living up to their international obliga-
tions. The ability of an agreement to be verified depends
in part on the nature of the weapons to be controlled, in
part on the terms of the agreement, and in part on the

technical capabilities of the parties to perform verifica-

tion operations. Hence, to some extent, the existing level

of technology conditions the shape of arms control agree-

ments.

In this regard, arms control progress since 1945
should be seen as having been constrained until the early

1960s by the limitations of available technology. Until

e ———
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verification could be accomplished unobtrusively and un-
ambiguously, states were reluctant to accede to the in-
trusion into their territory required by the use of other
means. They were also reluctant to accept less-than-
reliable information with which to monitor the actions of
other states. Thus, the shortcomings in verification
technology during the early years of the atomic age may

be seen as a factor, inter alia, contributing to the fail-
ure of arms control efforts.

Technological developments led in the 1960s to the
introduction and use of verification means -- national
technical means -- which were both reliable and unobtru-
sive. Developments in seismology and in satellite recon-
naissance, as well as an improving political climate, made
possible the conclusion in the 1960s and early 1970s of
several arms control agreements, including SALT I.

While the nature of weapons constrained at SALT I
was such that quantitative constraints were sufficient for
arms control progress to be made, further progress will
depend on the imposition of qualitative constraints. At
the current level of verification technology, qualitative
controls impose greater strain on verifiability -- possibly
to the extent that, when future agreements are concluded,
they may not be adequately verifiable, or that future

agreements may not even be concluded because of their

unverifiability.
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Understanding of the current situation regarding veri-
fication of SALT agreements requires some knowledge of the
efforts that preceded it. The following discussion begins
with the arms control efforts in 1945, and reviews pro-
posals and agreements made during the following 25 years,

with emphasis on their provisions for verification.
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ITI. PRE-SALT (1945-1971)

Dread of nuclear destruction is surely the
force that has made arms control and disarma-
ment a major concern of thoughtful leaders
and citizens since 1945.
Trevor N. Dupuy and Gay M. Hammerman

Over the past twenty years, verification has
probably been the greatest single roadblock to

the successful negotiation of arms control
agreements.

Herbert Scoville, Jr.
Overview
Arms control efforts might be dated back to the time
when man first lifted arms against his fellow man. One

history of arms control notes the first recorded disarma-

1

ment conference to have occurred as early as 546 B.C. Since

then, advances in technology have allowed men to attack each
other from great distances, impose massive destruction, and
all the while become increasingly more removed from the

battlefield and from the horrors of war. The evolution of

the atomic bomb began an age in which an attack on an enemy

could destroy his entire society and at the same time re-
dound to the destruction of the attacker's society as well.

Because of the horrendous destruction possible with
the use of nuclear weapons, discussion of the history of
arms control in this chapter begins at the time of the

38
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introduction of atomic weapons in war. As this discus-
sion reviews some of the more significant arms control pro-
posals and agreements from 1945 to 1971, emphasis will be
placed on what provisions in the agreements dealt with
verification, what verification mechanisms were proposed

or established, and how the advent of satellites in the

evolution of technology changed the issue of verification.

Early Negotiations

In general terms, '"'in the first decade after World
War II it was assumed that the only form of verification
that could be seriously considered would involve teams of
inspectors with the capacity 'O probe where necessary,
within specific limits, to monitor compliance."2 On-site
inspection was thus a major element of debate over the
character of nuclear arms control from 1945 until into the
1960s, but overhead reconnaissance was to change the course
of arms control negotiations as early as the late 1930s.

The period from 1946 to 1950 was characterized by
two underlying conditions: American monopoly of atomic
weapons and Soviet preponderance in conventional forces.
During this initial period, Soviet leaders repeatedly
called for bans on production and use of nuclear weapons,
but refused to accede to U.S. demands for an acceptable
control system.

The review of modern arms control efforts begins

three months after the United States had dropped atomic
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bombs on Hiroshima and Nagasaki. The heads of government
of the United States, Britain, and Canada joined together
on 15 November 1945 in proposing international control of
atomic energy, in their issuance of the Truman-Attlee-King
Declaration, which called for the creation of a United
Nations Atomic Energy Commission to manage the effort. To
assure that the agreements to be concluded for such control
would be complied with, the declaration called for the
Commission to '"'make specific proposals . . . for effective
safeguards by way of inspection and other means to protect
complying states against the hazards of violations and
evasions."3 The United Nations General Assembly voted
unanimonsly on 24 January 1946 to establish the Commission.
Thus, in the age of atomic weapons, the Truman-Attlee-King
Declaration marks the start of not only the process of
eliminating or reducing the arsenals of nuclear weapons,
but also the process of verifying that when the agreements
are made, they will be kept.

The first American proposal for control of nuclear
weapons was made at the U.N. Atomic Energy Commission's
first meeting in June 1946 by the U.S. Representative to
the Commission, Bernard Baruch. The Baruch Plan, based on
the March 1946 Acheson-Lilienthal Report, proposed estab-
lishment of a system for international control of atomic
energy. Under this plan, all the atomic resources of the

world were to be placed under the ownership or control of

o —
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an independent international authority. The United States,
the only nuclear power at the time, was to give up its
nuclear arsenal. The authority would carry out inspection
of all nations. Violations of control rules were to be
punished by action of the Security Council, in which the
normal veto could not, for this activity, be exercised.
The plan was to be carried out in stages: first, the
control system was to be established and placed into effec-
tive operation; then, the United States would give up its
nuclear weapons.

In Baruch's outline of the fundamental features

of his plan, paragraph nine dealt with "inspection:"

By assigning intrinsically dangerous activities
exclusively to the [International Atomic Control]
Authority, the difficulties of inspection are re-
duced. If the Authority is the only agency which
may lawfully conduct dangerous activities then visible
operation by other than the Authority will constitute

an unambiguous danger signal. Inspection will also
occur in connegtion with the licensing function of

the Authority.

The Baruch Plan was endorsed by a large majority
of United Nations members, but the Soviet Union objected
to the provisions concerning ownership, staging, and en-
forcement. From the United States' point of view, the
Baruch Plan was an extremely generous gesture, in that the
United States would voluntarily relinquish its nuclear
strength and thus a powerful military advantage over the
Soviet Union. The Soviets, however, objected that U.S.

retention of atomic weapons during the first phase of the

!
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plan was aimed at U.S. maintenance of nuclear monopoly.
The Soviet Union further objected that since it was in a
minority and would be without the veto power, it would be
helpless in the face of a hostile Western majority.5

In June 1946, the Soviet representative to the
United Nations, Andrei Gromyko, responded to the Baruch
Plan by presenting a counterplan. The Gromyko Plan re-
versed the sequence of actions proposed by Baruch, and
called for the destruction of nuclear weapons first, and
then the establishment of a control system. Enforcement
of the plan was to be postponed for resolution at a later
date. Article 3 of the Gromyko Plan, which dealt with
this matter, stated:

The high contracting parties shall, within a
period of six months from the day of the entry into
the force of the present convention, pass legisla-
tions providing severe penalties fo? viglators of
the statutes of the present convention.

However, verification, per se, was not mentioned.

Later Soviet proposals left nuclear activities under
the control of national governments, and gave the interna-
tional authority power only to conduct periodic inspections
of declared nuclear facilities.7 The total inadequacy of
the Soviet plan's verification provisions, as perceived by
the United States and many other nations, caused the nego-
tiations to become deadlocked.

The Baruch and Gromyko plans of June 1946 estab-

lished a rift on nuclear disarmament between the two
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superpowers that was to last nearly a decade. Recognizing 5
the impossibility of overcoming this deadlock, the Control 1
Committee of the U.N. Atomic Energy Commission in March

1948 adjourned indefinitely. Following within four months,

the Commission itself suspended its work.8
While the United States was proposing international-

ization of atomic energy, on which it then had a monopoly,
the Soviet Union both pursued membership in the exclusive
"Atomic Club" and, simultaneously countered American nuclear
superiority with its own conventional forces advantage.
Unfortunately, substantive progress was not achieved.

As cold war tensions mounted and political conflicts

in Eastern and Central Europe developed, debate over

control (which the West sought) and inspection

(which the Soviets opposed) failed to become realis- .

tic, the unlikelihood of compromise became clearer, t

and eventually negotiation deteriorated into minimal

activity.

The development of technology brought new dangers.

In September 1949, the Soviet Union detonated a nuclear
device, and in February 1952, the United States exploded
the first hydrogen device. (Whereas the first atomic
bomb had an explosive equivalent of 15,000 tons of TNT,
i.e., 15 kilotons, the first hydrogen bomb had an explo-
sive equivalent in the millions of tons of TNT, i.e.,
megatons.) In 1953, the Soviets, too, exploded a hydrogen
bomb.

To control the threat of atomic catastrophe, Pres-

dent Eisenhower proposed in his "Atoms for Peace'" address
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to the United Nations General Assembly on 8 December 1953
that international storage and control of fissionable
materials be given over to the International Atomic Energy
Agency (IAEA) under the aegis of the U.N., and that the
materials "be allocated to serve the peaceful pursuits of

mankind.”lo

Although the Soviet Union was unwilling to
join in this proposal, both it and the United States did
establish their own peaceful atomic programs.

Once the Soviet Union had joined the nuclear club,
and the American and Soviet nuclear and conventional force
disparities began to diminish, each side tended to '"demand
international reductions in the type (of weapons] in which
it was inferior." The West sought to prevent the Soviets
from equalizing nuclear stockpiles; at the same time, the
Soviet Union sought to 'retain its intelligence advantage
over the West through preservation of its closed society.”11
On 10 May 1955, the Soviets announced a series of extensive
proposals for ending international tensions, including re-
duction of conventional forces of the Big Four and China,
and removal, destruction, halting of production and of
testing of nuclear weapons. For all the apparent conces-
sions to true arms control contained in the proposals, there
were also very large loopholes. Among the American objec-
tions was the contention that the disarmament proposals

were unverifiable. The Soviets suggestions, that control

teams placed at ''railway junctions, on the main motor
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highways and at aerodromes" could monitor the disarmament
process, obviously omitted necessary provisions for in-
spection of missile launch facilities (which the Soviets
were then constructing) and of facilities for research and
production of fissionable materials. The problems over
verification, combined with more severe political implica~
tions, prevented the U.S. from serious consideration of
the proposals.12

"To soften the negative impact of this [(U.S.] re-
fusal [of Moscow's proposals], the American psychological
experts came up with Eisenhower's famous 'Open Skies' pro-

wdd On 21 July 1955, President Eisenhower, in his

posal.
address at the Geneva Conference of the Big Four, made
the familiar U.S. point that '"'no sound and reliable agree-
ment can be made unless it is completely covered by an
inspection and reporting system adequate to support every
portion of the agreement."14 Then, addressing himself
principally to the Soviet delegates, Eisenhower proposed:
To give each other a complete blueprint of our

military establishments, from beginning to end,
from one end of our countries to the other; lay out

the establishments and provide blueprints to each

other.
Next, to provide within our countries facilities
for aerial photography to the other country -- we

to provide you the facilities within our country,
ample facilities for aerial reconnaissance, where
you can make all the pictures you choose and take
them to your own country to study, you to provide
exactly the same facilities for us and we to make
these examinations, and by this step to convince the
world that we are providing as between ourselves
against the possibility of great surprise attack,
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thus lessening danger and relaxing tension. Like-
wise we will make much more easily attainable a gt 1
comprehensive and effehtiye system of inspection ‘

and disarmament

Because of the similarity between methods of veri-
fication and methods of collecting intelligence, the
Soviets responded to Eisenhower's proposal with suspicion
over the use to which data collected by aerial reconnais-
sance according to the "Open Skies'" plan would be put.16
From the Soviet point of view, '"Open Skies'" offered a
k poor bargain: ''since the American system does not allow
much secrecy, . . . any exchange of information concerning
military capabilities, bases, etc., would reveal more to

: B
the United States than vice versa. The plan was even-

tually rejected by the Soviets as a mere trick to gain

intelligence.

As talks between the two sides continued, both

within and outside the United Nations, there came to be a

general acceptance that step-by-step proposals offered

E greater chance of success than overall disarmament plans.

Beyond that, there was little progress. During 1957,

however, there were intensified efforts to reach an arms

control agreement. Proposals and counterproposals covered

subjects discussed and argued before, but despite their

willingness to talk, neither the United States nor the

Pviet Union would back down on basic principles. "Among ' b
the major East-West differences was the continued Soviet

insistance on a complete prohibition on the uses of nuclear
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weapons, despite the Western view that this was unenforce-
able."18 Among other issues of disagreement was the nature
and extent of inspection and control.

During the late 1950s, a shift in arms control
efforts took place, with emphasis directed less at combre—
hensive packages, but rather at individual measures. The
shift in attention can be attributed in part to the altera-
tion of security perceptions brought about by the launch of
Sputnik and the advance of the missile age and in part to
the failure of the U.S., until ACDA was created in 1961,
to deal through a single organization responsible for all
aspects of arms control. Moreover, the focus of negotia-
tions changed, too, and collateral issues began to be dis-
cussed.

Several forums for discussions were opened and
various gatherings of experts took place. A 1957 Confer-
ence of Experts to study verification questions was con-
sidered successful. It was followed in 1958 by the '"Geneva
Conference on the Disconiinuance of Nuclear Weapon Tests,”
a tripartite U.S.-U.S.S.R.-U.K. meeting which ultimately led
to the 1963 Limited Test Ban Treaty. Another conference
meeting in Geneva in 1958 to study methods that might be
helpful in preventing surprise attack was adjourned after
six weeks without having reached agreement on even an agenda.
Despite the only partial success of these forums, they did,

simply be assemblying a large number of experts, have the
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long~-term effect of raising the level of interest in arms
control.lg

The years of nearly fruitless negotiations from
1945 until the early 1960s saw much wasted time and effort
and many lost opportunities, but the conditions of the
times and the developments that occurred made later agree-
ments possible. Dominance of U.S.-Soviet relations by cold
war attitudes in these early years made comprehensive agree-
ments almost unthinkable. Also, the strategies and strategic
forces of the two sides were so different that objective and
equltable agreements would hardly have been possible under
any conditions. However, by the early 1960s, the need for
arms control was more recognized, an agenda of measures to
achieve arms control was available, and the machinery for
negotiation had been established by previous efforts in

20
Geneva.

Agreements of Minor Significance for Verification

The arms control agreements of most significance
for verification are the Limited Test Ban Treaty and SALT I,
but other agreements also have some significance for verifi-

cation and deserve brief mention.

During the Cuban missile crisis in the fall of 1962,
as the two superpowers struggled to avert nuclear war, and
as their leaders in Washington and Moscow experienced serious
difficulties in communicating rapidly and privately with

each other, the need for a direct communications link between
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the two capitals became apparent. Discussions after the
crisis on measures of reducing the risk of accidental war
produced agreement on the establishment of a "Hot Line'" --
providing a direct teletype link between Washington and
Moscow ~- but "fell short of establishing other means de-
sired by the United States to prevent accidental war: an
exchange of military observation teams, a system of giving
advance notice of maneuvers, and (of] provisions for in-
spection of transportation centers, airbases, and maneuver
areas."z1 In effect, what the U.S. was proposing was another
form of on-site inspection, which the Soviets refused to con-
sider outside the framework of a broad disarmament agreement.

In 1971, the "Hot Line"” agreement was modernized,
providing for technical improvements -- including additional
circuits and the use of a satellite communications system
instead of wire -- to increase the reliability of the tele-
type link. At the same time, a Nuclear Accidents Agreement,
to reduce the chances of accidental war occurring, was signed.
In the Nuclear Accidents Agreements, each party agreed to
notify the other immediately if an accident occurs that might
cause the detonation of a nuclear weapon; if something sus-
picious is detected by its early warning system, and in
advance of any planned missile launches in the direction of
the other. The Nuclear Accidents Agreement is particularly

significant as it was the first publicly visible fruit of

the Strategic Arms Limitation Talks.
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Several agreements were designed to prevent militari-
zation or nuclearization of an area on the premise that to
exclude armaments 1s easier than to eliminate them once
they have been introduced. Both sides benefit from such
agreements -- military costs are kept low in denuclearized
or demilitarized areas, and reciprocal security benefits
also accrue. Agreements banning military activity or the
introduction of nuclear weapons include treaties on Antarctica,
outer space, Latin America, and the seabed.

The first post-World War II arms control agreement,
the Antarctic Treaty, internationalized and demilitarized
the Antarctic continent. The treaty, signed in 1959, sought
to preserve the legal status quo of Antarctica, to ensure
continued scientific cooperation there, and to establish
use of the continent for peaceful purposes only.22

The treaty's verification measures are significant
because they are based to an unprecedented extent on on-site
inspection. It was possible to achieve agreament on an
inspection system, giving each party the right to inspect and
overfly the others' facilities because of the uninhabited
nature of the area and because of the absence of military
installations there.

The right of inspections provided by the treaty has
been exercised by five nations; Argentina, Australia, New
Zealand, the United States, and the United Kingdom. In-

spections by the United States were conducted in 1964, 1967,
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1971, and 1975, and Soviet facilities were included in all
of the inspections. All U.S. inspection teams reported that
"no military activities, armaments, or prohibited nuclear
activities were observed and all scientific programs were
in accord with previously published plans.”23
The prohibition of weapons in outer space was pro-
posed as early as 1957, when the United States proposed
international verification of the testing of space objects.
In August 1957, a Western proposal for partial disarmament

included a provision for the development of an inspection

system for outer space. At that time, however, the Soviet

Union was about to orbit its first earth satellite and,

hence, rejected the Western proposals. But, after their

space program was well underway, and after signing the

; Limited Test Ban Treaty in August 1963, the Soviet Union's
Eb position changed. In September 1963, Foreign Minister
Gromyko told the U.N. General Assembly that the Soviet Union
wished to conclude an agreement banning weapons of mass
destruction from outer space. In October 1963, the assembly
unanimously adopted a resolution calling on all nations to

refrain from introducing such weapons into outer space. The

United States supported the U.N. resolution, despite its
lack of provisions for verification, because it estimated
U.S. spacetracking systems capabilities were adequate for

, . .. 24
detecting launchings and devices in orbit. In January

1967, the Outer Space Treaty was concluded. It provided

——————— U
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for freedom of space exploration for all nations, prohibited
military activities and installations in outer space,
specifically prohibited the orbiting of weapons of mass

destruction, and provided that all stations, installations,

equipment, and space vehicles on the moon or other celestial
bodies are to be open to representatives of other parties
on the basis of reciprocity.:

The Outer Space Treaty was hailed by some as a
major achievement especially at a time of international ten-
sion. Critics, however, point out that while the treaty
"was aimed at preserving for peaceful purposes part of man's
environment that had not yet been militarized, . . . the
Treaty has . . . not seriously hindered the two leading
space powers from carrying out missions related to national
military security that they deemed necessary."25 Among
criticisms leveled at the Outer Space Treaty has been the

concern that even as the treaty was being signed, the Soviet

Union was developing a Fractional Orbital Bombardment System
(FOBS), which could place nuclear weapons in a partial

orbit before the weapon was directed to its target. Although

such a system is designed to confuse and overcome American

defenses and apparently contradicts any "spirit" of the

Outer Space Treaty, it appears not to be a violation. Thus,
the treaty has no effect on current or planned development
of a weapon to be deployed through outer space. The allega-

tion, that the two sides entered into an arms control
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agreement because the agreement would really have no effect
on what they intended to do anyway, is a charge often repeated
in the history of arms control in general, and of SALT in
particular.

The countries of Latin America agreed in 1967 to
prohibit nuclear weapons in the region. They called on
nations outside the treaty zone which have territories
within the treaty zone to place those territories under the
same restrictions as the treaty states (of the four powers
with such territories, the United Kingdom and the Nether-
lands have agreed; France and the United States have not).
They also called on nuclear weapon states to respect the
denuclearized status of the zone, to not contribute to acts
involving violations of obligations of the parties, and to

not use or threaten to use nuclear weapons against the

treaty parties (France, the United Kingdom, the United States,

and the People's Republic of China have agreed; the Soviet

Union has not).26

The control system included in the Treaty on Latin
America provided for verification of compliance not only by
the parties themselves, but also by the regional organiza-

tions they have established and given the right to make

special inspections. Safeguards for control are to be

applied by the International Atomic Energy Agency (IAEA).

The issue of preserving the seabed for peaceful

purposes was first raised in the United Nations in 1967,
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with action eventually ending up in the Eighteen~-Nation
Disarmament Conference session in 1969. There, the Soviets
submitted a draft treaty that would have banned all military
uses of the seabed beyond a 12-mile coastal maritime zone.
The U.S. found the Soviet Draft unacceptable, because of the
impracticability of complete demilitarization. Citing the
difficulty in defining the meaning of "military uses'" and
the need for employment of undersea warning devices, the
U.S. rejected the Soviet draft, and submitted one of its
own, in which weapons would be prohibited beyond a three-
mile zone. Private negotiations produced agreement on the
U.S. proposal, with Soviet concessions attributed to Soviet
eagerness to achieve a follow-on arms control agreement to
contribute to the viability of the Nuclear Nonproliferation
Treaty.

The U.S.-Soviet draft, however, received a cold
reception from other nations, which felt that the draft
treaty ignored their interests, particularly in its verifica-
tion procedures. The draft provision on verification was
extremely simple because the Soviet and the U.S. had felt
there was no verification problem. Violation of the treaty,
they reasoned, would entail emplacement of many weapons
(if they were to have any military significance) and would
take place on the high seas (traditionally an area where
any nation could have ships and, thus, observation capability).

Because uo verification problem was perceived, no complicated
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verification procedures were deemed necessary.

The verification procedures of the Soviet-American
draft were felt by smaller and less technologically advanced
nations to be impractical for their application. They argued
that if they were to be parties to the treaty, they would
need assistance in verification. As a result of these and
other criticisms, the draft was revised to an acceptable
version, and the treaty was signed in 1971. The verifica-
tion article established rather complex procedures which
give each party the right to verify the agreement through
observation by itself, with other parties, or through the
U.N. Unresolved suspicions may ultimately be referred to
the Security Council.

The Seabed Arms Control Treaty prohibits the sta-
tioning of weapons of mass destruction on the ocean floor,
thus preventing the introduction of nuclear weapons into an
area free of them. The treaty has received numerous criti-
cisms. Since it deals only with weapons of mass destruc-
tion, the treaty, although denuclearizing the ocean floor,
failed to fully demilitarize it. Further, it failed to deal
with numerous other issues concerning international use of
the oceans and their resources. The treaty is also claimed
to be merely a ''cosmetic agreement'' designed to simulate
actual progress by the superpowers toward disarmament when
there really was no such progress. And the People's Republic

of China has claimed that the treaty is a joint effort by the
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superpowers to preserve their dominance of the oceans.27
Another treaty also dealt with verification of
states either individually or collectively. The Nuclear
Nonproliferation Treaty, described by President Johnson as
"the most important international agreement since the begin-
ning of the nuclear age"28 up to that time, prohibits non-
nuclear weapon states from developing nuclear weapons. The
treaty, signed in 1968, represented more than four years
of negotiations during which world nations debated such
questions as the following: whether a formal treaty was
really necessary, whether non-nuclear states should renounce
their rights to acquire a nuclear military capability, whether
a treaty would really represent an effort by the armed to
disarm the unarmed, whether a treaty would jeopardize peace-
ful use of atomic energy, whether international inspection
would entail dangers of industrial espionage and, finally,
whether a treaty would be likely to have an adverse effect
upon European integration and the cohesiveness of the Atlan-
tic Alliance. Despite the successful conclusion of the
treaty, not all of the questions were satisfactorily an-

swered.29

In drafting the treaty, there was disagreement be-
tween the NATO and the East European countries on the matter
of safeguards. The NATO countries insisted that inspection
of their facilities be done by the European Atomic Energy

Community (EURATOM); the East Europeans insisted that all
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inspection be performed by the IAEA. To meet this concern,
provision was made in Article III of the treaty to allow
.non-nuclear parties to negotiate safeguard agreements with
IAEA either individually or together with other states,
thus allowing members of the European Community to concert
their negotiations and thus preserve the interests and pre-

rogatives of EURATOM.

The Limited Test Ban Treaty

Because of its effect of slowing the arms race with-

out upsetting the strategic balance, the Limited Test Ban '

Treaty (LTBT) was considered the most important arms control
achievement since World War II. The treaty, concluded in
1963, prohibited any nuclear explosion in the atmosphere,
in outer space, or underwater, if the explosion would re-
sult in fallout outside the country conducting the explo-

30 ‘

sion.

The LTBT was particularly significant from a veri-

fication standpoint because it was the first arms control

e o

agreement to rely on national technical means -- in this
case, seismology -~ for verification. To monitor the agree-

ment, seismic detectors were used and, at least in the case

of the United States, satellites (of the Vela series)
capable of detecting nuclear explosions were employed.

The issue of verifying compliance with a treaty on

cessation of tests had long plagued efforts to reach an
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agreement between the United States and the Soviet Union.
The U.S., and other Western pouwers as well, were determined
to assure that an agreement would not be liable to secret
violation. The Soviets held that since the explosion of any
nuclear vomb could be recorded in other countries, an agree-

ment to sStop tests could be made without provision for inter-

national control.31

Nevertheless, the Western position remained firm:
there was not convincing evidence that existing technology
could detect all nuclear explosions and thus be able to
adequately monitor compliance with a test-ban agreement.

Throughout the various conferences and exchanges
>on a test ban [from 1955 to 1963], the complexity of
the central problem brought successive deadlocks,
break-offs, and renewals of discussion, shifts in
position, searches for compromise, and for new
techniques of verifications, and sgacessive sus-
pensions and resumptions of tests.

Among the major points of contention on a control
system was the item of on-site inspections. There were
disagreements between the United States and the Soviet
Union on the number of inspections permitted per year (the

Soviet Union demanded none to three as maximum; the U.8.

sought a minimum of seven), ''the size of the area to be

inspected, the nationality and composition of inspection

teams, and the criteria for identifying events that required

inspeCtion."33 Submissions of draft treaties by the United

States and the United Kingdom in November 1961 and August

1962 included versions providing for on-site inspection, but
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Soviet insistence that the West accept the quota of three
inspections per year brought talks to an impasse. During
1963, a treaty was finally concluded ~- it contained no
provisions for inspection.

How had agreement come about? Much credit must be
given to technological developments in seismology which
would permit resolution of several technical stumbling blocks.
The establishment of a calculated "threshold" in the magni-
tude of underground explosions above which the explosions
could confidently be distinguished from earthquakes was
made possible by the monitoring and analysis of past explo-
sions, and, of course, by the development of the seismic
detectors themselves.

Politically, the treaty was concluded during a
period of thaw in the cold war. Talks and negotiations of
a comprehensive Test Ban had been underway for several years.
When fallout from U.S. atomic tests at the Bikini Atoll in
1954 fell on a Japanese fishing boat, the calls to cease
nuclear testing began. Subsequent studies were conducted,
and the report of a conference of experts in 1958 led Presi-
dent Eisenhower to announce U.S. willingness to negotiate
a test ban, contingent upon the effectiveness of the control
system. The Soviets attacked the linkage requirements, but
agreed to tripartite U.S.-U.S.S.R.-U.K. negotiations. Test-
ing of nuclear weapons continued until the tripartite talks

began, but during the talks (from 1958 to 1961) a moratorium
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on testing was respected.

While some progress was made in the talks, the down-
ing of the U.S. U-2 reconnaissance airplane over Soviet
territory in 1960 effectively delayed negotiations until
the end of Eisenhower's term in office. When President
Kennedy resumed discussions, the Soviets hardened their
positions, trying to test the strength of the new President.
Pressures building within both nations led to the resumption
of testing in 1961.

The October 1962 Cuban missile crisis gave renewed

emphasis to efforts at negotiating a comprehensive test ban.
Proposals for use of seismic stations within the territory
of the other nation approached the point of agreement but
eventually failed. Both leaders continued their efforts,
however, and Kennedy, in a commencement address at American
University on 10 June 1963, called for a reexamination of
attitudes toward the cold war and arms competition. He
announced the resumption of discussions in Moscow and the
halting of further U.S. atmospheric testing unless the
Soviet Union resumed testing. The speech was well received
in the Kremlin and a change in Soviet position took place --
Krushchev indicated Soviet willingness to accept a limited
agreement. The partial ban, signed in August 1963, was
based implicitly on verification by national means, though

no explicit verification provisions were incorporated in

the treaty itself.
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Conclusion

Of all the points discussed and debated in East-
West arms control negotiations since 1945, verification has
certainly been the subject of some of the most basic dis-
agreements. ™~ Within that context, the United States and the
Soviet Union have assumed and clung to polar views. The
United States has maintained its early commitment to ''no
disarmament without controls," which demanded that systems
for inspection and control be agreed upon and in operation
before actual disarmament would occur. The Soviet Union,
on the other hand, countered with its early insistence on
"no controls without disarmament,"” which demanded that dis-
armament be implementd as a first step, preceding the estab-
lishment of verification and enforcement measures. 1

Proposals for control systems put forth by both
sides have ranged from various forms of international agen-
cies (including use of the United Nations organization), to
exchange of technical military information and reciprocal
aerial inspection procedures, open inspection, and most |
recently, verification using national means. Actual agree-
ments have been possible because, although they relied on
on-site inspection, they did not require inspection on
the territory of either the United States or the Soviet
Union. The Antarctic Treaty, the Outer Space Treaty, the

Treaty on Latin America, and the Seabed Arms Control Treaty

are examples.
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Control of strategic arms on American and on Soviet
territory, however, really only began with the Limited Test
Ban Treaty -- and application of national means of verifica-
tion. Yet, while technological developments made an im-
portant contribution during the period since 1945, the
changes in the world political climate are also significant.
That little progress in arms control was made during the
1950s is understandable, considering the strength of cold
war ideological attacks and actual disparities in the balance
of forces. Détente of the 1960s and early 1970s provided
the accommodating environment in which technological progress
could make arms control possible.

If arms control can be seen as in any way epitomiz-
ing the character of détente, then the SALT I agreements
culminated the efforts made in both areas from 1969 to 1972.
The following discussion reviews the SALT I negotiations and
agreements, particularly the verification provisions and

their implications.
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IV. SALT I (1969-1972)

The SALT Agreement has made reconnaissance

satellites 'respectable.'

John W.T. Taylor and David Mondey

The Eisenhower 'open skies' proposal is now a

matter of international agreement between the

United States and the Soviet Union.

Herbert Scoville, Jr.

In 1969, twenty-four years of United States' superi-
ority 1n strategic weapons came to an end. In that year, the
Soviets achieved strategic parity, in terms of ICBM launches
-- a condition which permitted arms control progress to be
made. Both sides realized that failure to establish stra-

tegic arms limitations would generate an escalation in the

arms race, which would result in heightened international

tensions and tremendous national defense costs. Political

stability demanded strategic weapons restraints. |

Negotiations

The Strategic Arms Limitation Talks (SALT) were

the continuation of more than twenty years of discussions,

proposals, rejections, counterproposals, and agreements, by
which the United States and the Soviet Union sought to re-
duce the level of nuclear danger in the world. The initia-

tive for the talks came from the U.S. invitation to the
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Soviets in January 1967 to enter into discussions aimed at
halting the arms race, particularly in defensive systems.
Soviet agreement came only in late June 1968. The reasons
for the long delay in Soviet response are obscure. Accord-
ing to an expert on Soviet foreign policy:
We can only surmise that [the delay was] due to the
combination of sharp differences within the polit~-
buro; the calculation that a delayed response would
encourage political cleavages in the United States
and occasion a postponement in a ""thin' ABM system;
the desire to have offensive weapons included as
well; and the determination to overcome the United
States' lead in strategic weapons before agreeing
to talks.
Shortly after the Soviets had agreed to start discussion,
they invaded Czechoslovakia, prompting the U.S. to cancel
thie start of SALT.
A statement by the Soviet Foreign Ministry on 20
January 1969, the first day of Nixon's presidency, expressed
willingness to again discuss strategic arms limitations.
The president promptly responded to the Soviet offer, initi-

ated an extensive and detailed review of the strategic,

political, and verification aspects of the problem, and

named a U.S. delegation to the talks.2
The first session of talks opened on 17 November
1969 in Helsinki between delegations of the United States

and the Soviet Union. Six more sessions, alternating be-

tween Vienna and Helsinki, were required to hammer out the
complicated details of a final agreement. These negotia-

tions and the resulting agreements are generally referred
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to as,negotiations and the resulting agreements are gener-
ally referred to as "SALT I." The term "SALT II" describes
follow-on negotiations beginning in November 1972 for a
subsequent agreement. The negotiating sessions of SALT
were held in secret and details have never been made public.3

The first session in Helsinki was for the most part
exploratory and has been described as "amounting almost to
a seminar in strategic theory."4 Differences emerged on
the definition of '"'strategic systems,'" with each side seek-
ing unilaterial advantages. The Soviets maintained that
any weapon capable of hitting the other side's homeland
from where it was deployed should be considered strategic.
According to this definition, U.S. "Forward Based Systems”
(FBS) in Europe would be included, since they were capable
of hitting the Soviet Union. The United States considered
the FBS to be theater rather than strategic weapons and,

in any case, insisted that the negotiations should try to

limit only ''central strategic systems'" -- that is, the

weapons which were perceived as the greatest threats. The
central issues were ABMs and MIRVs, but only limited ex-
ploration of either subject was achieved at this first

session.

Differences also appeared over the issue of verifi-
cation. The U.S. delegation, apparently more concerned
about verification, raised the issue many times. The

standard Soviet reply was that any and all parts of a SALT
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agreement must be verified by national means, as opposed
to on-site inspection. At one point in the negotiations,
the Russians were reported to have relaxed somewhat and
were willing to entertain discussion of alternative means
of verification, but soon thereafter, presumably acting
on fresh instructions from Moscow, resumed repetition of
their "national-means-only" position. At some point there-
after, the United States is said to have " swung round to"
the Soviet position, and national means became the basis
for SALT verification.5

Exactly when the U.S. accepted the concept of
"national means only'" is not certain, although it was re-
ported that just as the second round of negotiations was
to begin, the Americans had not yet resolved the question
of "whether an agreement verified by national means only
was a better and safer alternative than no agreement at
all." Verification of a ban on MIRVed missiles was seen
to be difficult using only national means, but even if on-
site inspection were used, reliability was not seen to be
significantly greater. The U.S. negotiating stance on
various issues, particularly MIRV, indicated that the Nixon
administration had, at least privately,'decided to rely on
national means for verification. Since accounts of the
negotiations make no further mention of the verification
issue being discussed, the impression is that, once the

U.S. had shown acceptance of the Soviet position, the subject
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of verification was effectively settled and further dis-
cussion was unnecessary.6
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