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CHARGES OF TREATY VIOLATIONS: MUCH LESS THAN MEETS THE EYE

There is much less than meets the eye in the Administra-
tion’s charges of Soviet violations. First of all, most of the
violations in question involve legal and technics! issues
operating at the fringes of the stated treaty provisions. In
the case of the PL-5 (SS-X-25) ICBM and Soviet encryp-
tion of telemetry, the Soviets are obviously trying to ex-
ploit treaty loopholes and ambiguities, as they have done
in the past and will doubtless continue to do in the future.

The dispute over the radar at Abakikova boils down to a
question of the interpretation of intent, while the evidence
of Soviet testing violations and deployment of SS-16
missiles is shaky at best. Given the ambiguity of some of
the treaty provisions, as well as the inconclusive nature of
U.S. evidence, few, if any, of the alleged violations can be
proven.

WHAT IS AT STAKE
Even if the charges were all incontrovertibly true, what

would they amount to strategically?

Not much. In a world in which we have 5,000 warheads
on highly invuhierahle submarines, perhaps only an ABM
could shake our confidence in our basic deterrent. And
here the only issue is a single enormous and vulnerable
radar of disputable purpose—not a whole new ABM
system.

The Threshold Test Ban limits were always so high as to
have very little strategic significance anyway; here the main
violation, so to speak, ia not having negotiated a Com-
prehensive Test Ban.

And because SALT 11 expires in December 1985, tbe
most the Soviets could gain through exploiting a SALT
loophole woidd be a few years advance on a second

ICBM—a mobile missile many within the U.S. defense
community view as a welcome development.

Most important, tbe Administration’s charges have
nothing approaching the strategic significance of th@com-
plete abrogation of the treaties themselves. Yet it is preeise-
lY that +angerous outcome which can result from
mishandling suspicions of Treaty violations.

In particular, abandoning the ABM Treaty could incur
enormous costs and strategic uncertainty. Without the
Treaty, the effectiveness of our most prized strategic force,
the Poseidon-Trident submarine-based missile force, could
become theoretically vulnerable to a potential Soviet ABM
system baaed on new radars and existing air defense mis-
siles. A similar fate would befafl the British and French
nuclear missiles. The slower SLBMS and small force of
European missiles will be more susceptible to Soviet Af3Nfs
than will our land-based deterrent, which has survivability
problems of its own. If the Treaty is abrogated, people will
suddenly realiie how much its presence did to hold down
defense alarms of many kinds. Compared to these prob-

lems, a radar of controversial purposes is a minor issue.
Similarly, the SALT 11 regime has favored the United

States by restraining hot Soviet production lines that ba+’e
a~ways been more capable of churning out new missiles
than anything we have ever had open at one time. It is the
Soviet side that cm best t?xploit a breakdown of the SALT
II regime. Should sALT collapse, the dramatic build-ups
that will undoubtedly occur on botb sides wnuki dwarf the
significance of extra, and allegedly illegal, Soviet missiles.

Or again, bigbly suspect charges that the Soviet side is
conducting underground nuclear tests above tbe 150
kiloton threshold amount to little compared to the tests
which would become possible in the absence of the
Threshold Test Ban Treaty. More than anything, this Trea-
ty was designed to prevent the testifig of weapons in the
megaton range—nuc! ear warheads that would prove useful
as each side attempts to increase its counter force, first-
strike capability.

COMPLIANCE AND RATIFICATION
It is remarkable to note that two of the three treaties in-

volved are ones that have nevcm come into force. And they
never did so precisely because the United States refused to
ratify them. Charging violation of treaties which one has
refused to ratify is a tricky business; and wbm the U.S. is
complying with the treaties precisely becaus@ it recognizes
the greater Soviet ability to break out of the treaties, it is a
dangerous business as well.

One cannot read the following analyses without reflect-
ing on how easy it is, with any complicated treaty, to find
activities of a suspicious or provocative nature. Indeed, the
Soviets have responded by making public complaints
about our treaty compliance-a matter we will address in a
future newsletter.

None of the issues seems to be beyond resolution—on
the contrary. The radar at Abalakova seems to be an
isolated event which could be resolved in a number of
negotiable ways. The Soviets have made offers to resolve

(Continued on page 2)

Last January the Reagan Administration submit-
ted a detailed report of seven Soviet arms control
violations to Congress. The report was demanded by

Senate conservatives as further proof of Soviet
deception, and for evidence that arms control should
be shelved in favor of a continued strategic build-up.
Of the seven charges, five concerned the strategically
important ABM, SALT 11 and Threshold Test Ban
treaties; and it is these that FAS has chosen to
analyze in this initial compliance newsletter prepared
by John E. Pike and Jonathan Rich.

ABM TREATY—P. 3.* SALT 11:NEW MISSILES—P. 9.IZ MOBILE MISSILE—P. 12.13
ENCRYPTION—P. 14.16 THRESHOLD TEST BAN—P +%’20
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(Continued from page 1)
the encryption issue. ‘The Threshold ‘Test Ban Treaty issue
can best be resolved, ironically, by ratifying the ‘Treaty and
acquiring tbe data that is mandated by ttw Treaty’s
verification provisions. The resolution of the PL-5 and
SS-16 issues will require continued efforts at greater
clarification of the relationship between the terms of the
SALT 11 Treaty and tbe exact details of Soviet activities.

The resolution of these complex issues will require 13ard-
nosed private consultation and negotiation, not public
condemnations and posturing. They also require a firm
commitment to the future of arms control. Tbe Soviets will
have little incentive to cooperate on such matters as en-
cryption and the PL-5, if it appears that offensive arms
limitation will end with the expiration of SALT 11 in 1985.

We can and must expect Soviet negotiators to drive a
hard bargain-and where they can—exploit treaty am-
biguities and loopholes. We must expect a certain amount
of chiseling on the spirit of the treaties that is nonetheless
within the letter of the agreement. Hard bargaining of this
kind goes on not only with the Soviet Union, but through-
out our own commercial sector.

If the issues prove to he beyond resolution, there is
nothing involved here which we cannot match in our own
activities where absolutely necessary, or otherwise offset.
There is little at this point that threatens our security. Most
certainly, there is nothing that poses as much of a problem
to our security as not having tbe treaties at all.

What the public should learn from this affair is a sense
of perspective: bow little is at issue, how complicated the
treaties really are, how much negotiation must go on even
after treaties are signed, and how much more important
tbe treaties are than anything charged tbm far.

We ought not, and we need not, tolerate violations. And
we can almost always respond to those resd violations thst
we cannot resolve in ways that fall short of (cutting off our
nose to spite our face by) canceling the whole agreement.
All of this can and should be done without ruining the at-
mosphere necessary to keep existing agreements while
work!ng toward new ones.

Th@se are, to our mind, the morals of the great violation
uproar of 1984, with respect to the five of seven charges
reviewed thus far. A subsequent issue of the Public Interest
Report will review the two remaining U.S. charges con-
cerning chemical warfare and tbe Helsinkt Agreement, and
th@ Soviet charges of U.S. violations.

NOTE TO MEMBERS:
This issue on allegations of treaty violations seems to be

the most comprehensive such analysis publicly available at
this time and members are encouraged to draw the atten-
tion of Government officials, Congressmen and others by
writing them about it, xeroxing it, and sending them this

copy. Additional copies are available, $2.00 each, from
our office.

The next FAS PIR will be on Argentina and will treat

such issues as human rights, scientific exchange and non-
proliferation. Director Jeremy J. Stone and Colonel Ed-
ward L. K]ng (U.S. Army, Ret.) will provide an on-the-

scene report.
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THE RADAR AT ABALAKOVA–
WHAT IS IT?

The Soviet Union is presently constructing a large phas-
ed array radar at Abalakova, in central Siberia. Because of
their utility in guiding ABM interceptors to their targets,
large phased array radars are the subject of anumberof
limitations under the ABM Treat y. If they are deployed for

purposes of early warning, they must be deplo yed “at loca-
tions along the periphery of its nationai territory and
oriented outward.” Other permitted deployments include:
at ABM test facilities; as national technical means of
verification; and “for the purpose of tracking objects in

outer space. ”
The Abafakova radar is far from the periphery of the

Soviet territory, and has a primary coverage field that en-
compasses much of Siberia. Thus it does not meet the
criteria established for early warning radars. However, the
Soviets do not claim that the radar satisfied the Treaty’s
definition of an early warning radar. Instead, they contend

that the radar is for the tracking of satellites. Some
Western analysts have found this explanation unconvinc-
ing, concluding by a process of elimination that since

Abalakova could have some ABM potential, it must be an
ABM radar.

But the Soviet explanation is fairly credible when viewed
in the context of the Soviet anti-satellite (ASAT) program.
Abalakova is ideally located to provide targeting informa-
tion for an advanced Soviet ASAT that could attack and
destroy satellites while they were over Soviet territory. Re-

cent developments in the Soviet ASAT program, and in
American ASATS and ASAT countermeasures, lend cre-
dence to this explanation,

Thus the radar seems to be intended to serve an ASAT
function that was not clearly foreseen at the time the ABM
Treaty was negotiated. There has been a longstanding con-
cern that developments in the field of ASATS might im-
pinge on the ABM Treaty regime, and Abalakova seems to
be the first serious instance of this. Abalakova provides
further incentive for the negotiations of limitations on

anti-satellite weapons.
However, the radar would provide a very marginal addi-

tion to the Soviet’s ability to rapidly break out of the ABM
Treat y. Since the radar will take some years to complete,
there is ample time for negotiating a satisfactory resolution
to this gray area problem, with little danger to U ,S. na-
tionaf security in the process. On the contrary, the

breakdown of the ABM Treaty as a result of inept or
precipitous handling of this issue would pose a major
threat to American national security. In particular, an un-

constrained Soviet ABM program would raise serious
questions concerning the effectiveness of America’s sea-
based missiles, the most important component of our
retaliatory deterrent force.

Activity At Issue
In early 1983 construction activity at a site near the cen-

tral Siberian village of Abalakova was identified as prepar-
ations for a new large phased array radar, of a type similar
to several other previously identified sites. Although it is
difficult to determine on the basis of open literature

sources the exact state of construction at Abalakova, it
may be estimated that preparation of the site began several
years ago, that at present the major structural shell is suf-
ficiently complete that a clew identification of the nature
and orientation of the radar can be readily determined,
and that it will be several years before the facility is fully

operational. From the size of the facility, it is clear that,
when completed, the radar will have a power-aperture pn-

duct (that is, the aperture of the transmitter in meters
multiplied by the emitted power in watts) far in excess of

the three million figure that is used in the ABM Treaty to
define radars that are subject to the Treaty’s limitations.

Abalakova is located at the juncture of the Angara River
and the Yenisey River, just to the south of the town of

Yeniseysk, and some distance to the north of the city of
Krasno yarsk. At 58 ‘8” North latitude and 92’44” East
longitude, Abalakova is about 750 kilometers from the

Soviet border with Mongolia, and about 1400 kilometers
from the Arctic Ocean.

Although it is difficult to make a precise determination
based on published information, it seems that the
Abalakova radar is pointed toward the Northern Pacific
Ocean. Since the coverage fan extends about 60” either

side of the bore-site of the radar, the facility’s coverage
seems to include most of eastern Siberia.

Prior to the 1980’s, the Soviet Union relied on a number
of electronically steered radars of the Hen House class for
early warning. Two large phased-array radars of the Dog
House type were deployed near Moscow, at Chekov and
Naro-Fominsk, as part of the single site of the Galosh
ABM system permitted under the ABM Treaty. Several
years ago construction started on a new large phased-array

ABM radar in the Moscow suburb of Pushkino. Smaller
versions of this radar are under construction at Pechora in

the Ural Mountains near the Arctic Ocean, at Lyaki in the
Caucasus Mountains, at Mishelevka near Irkutsk, as well
as at the Sary Shagan ABM test center in central Asia. The
Abalakova radar seems to be of this type.

(Continued on page 4)

The radar at Abakzkova is a much smaller version of this
new radar near Moscow.
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(Continued from page 3)

Some press reports have suggested that as many as ten

such radars are under construction. However, these
reports seem to be in error, confusing radars of other types
with the large phased-array radar at Abalakova. The
radars at Olenogorsk, Skrunda and Angarsk are probably
electronically steered early warning radars of the Hen

House type. Komsomolsk-Amur and Kiev are the locations
of the Over-The-Horizon radars of the type that has earn-
ed the nickname in the west of “wood pecker, ” because of
the interference they produce on short-wave radios,

Analysis
Concern about Abalakova stems from its apparent in-

consistency with the “at the periphery, oriented outward”
provisions of Article W, and the impact of this incon-
sistency on the undertakings of Article 1. However, these
concerns must be balanced against the exception for space-
track radars in Paragraph F, In short, while Abalak ova is

clearly inconsistent with Article VI, it would just as clearly
be permitted under Paragraph F, if it could be construed as
being “for the purpose” of tracking satellites.

There are at least four functions that Abalakova could

perform: early warning, satellite tracking, ABM battle
management, or ASAT battle management. Analysis sug-
gests that it is unlikely that Abalakova is intended to per-
form the early warning or the satellite tracking function.

Although the radar could make a contribution to ABM
battle management, it is not optimized for this task. If
Abalakova were intended to perform ABM functions, it

1972 ABM TREATY
The ABM Treaty entered into force in 1972, and is

of unlimited duration. Review con f.wences are
scheduled every five years. The review in 1982 re-
sulted in no changes in the Treaty or its provisions.
Under the terms of the Treaty Parties may propose
amendments or additional Protocols at any time. b
1974 the Treaty was amended by a Protocol, reduc-
ing the number of permitted ABM deployment sites
from two to one.

ABM TREATY PROVISIONS
CONCERNING RADARS

1. “Each Party undertakes not to deploy ABM
systems for a defense of the territory of its country
and not to provide a base for such defense ...” (Arti-
cle I, paragraph 2).

2. “TO enhance assurance of the effectiveness of
the limitations on ABM systems and fbeir com-
ponents provided by tbe Treaty, each Party under-
takes...(b) not to deploy in the future radars for early
warning of strategic ballistic missile attack excefz at
locations along the periphery of its national territory
and oriented outward” (Article VI, paragraph B).

3. “The Parties agree not to deploy phased array
radars having a potential (the product of mean emit-
ted power in watts and antenna area in square
meters) exceeding three million, except.. for the pur-
pose of tracking objects in outer space... ”

would constitute a violation of the ABM ‘lleatv. But the
lack of covertness in this effort, and the manife~t absence

of various collateral activities that would accompany a
breakout (such as the construction of additional radars op-
timized for battle management) suggests the fundamental
implausibility of this interpretation. There is good evi-
dence, however, to support the conclusion that Abalakova
is an ,4S,4 T battle management radar. Although tbe impli-
cations of this conclusion are troubling, they are much less

troubling than the conclusion that the Soviet Union is
flagrantly violating or actually breaking out of the ABM
Treaty. Some analysts have reached this conclusion
without considering the possibility that Abalakova might
be an ASAT radar.

The Article VI provisions concerning early warning
radars are both a specific treaty obligation, and a practical,

operational definition of just what constitutes an early
warning radar. Such radars must of course be oriented out-
ward, since that is tbe direction from which attacking

missiles will come. Radars of this sort cannot see below
their local horizon, and thus need to be located as close to
the source of attack as possible, so as to provide the
earliest possible warning. Thus some American early warn-
ing radars are located in the United Kingdom, Greenland,

and Alaska. Other U.S. radars are located within a few
hundred kilometers of the coast, or in one case, the na-
tional border.

Not Suitable for Early Warning
The location and orientation of Abalakova render it

very poorly suited to the early warning role. Indeed, it is so
poorly suited for this role that it might better be described
as a “late warning radar. ” It has been suggested that

Abalakova was constructed to fill gaps in the coverage of

the existing network of radars. However, this does not
seem to be the case. If the primary gap in coverage was
taken to be ICf3Ms coming over the North Pole, it would
be better to locate the radar at a more forward location,
such as Tlksi, a port on the coast of tbe Arctic Ocean at the
mouth of the Lena River. Such a location would give
several additional minutes of warning of an attack.

Given the orientation of Abalakova, toward Alaska and
the Northern Pacific, it bas been suggested that its primary
mission is to provide warning of missiles launched from

Trident submarines that are now being deployed in that
region. However, Abalakova is over 5,000 kilometers from

the Bering Sea, and at that distance submarine-launched
missiles directed against targets in eastern Siberia would
never be detected from Abalakova, since they would re-
main below the local horizon throughout their trajectory.
Warheads launched against more westerly targets, such as
in the Lake Baikal region, would not be detected until well

after they were launched, and would drop from site long
before impact. A more promising location for a radar for

thiS mission would be at Komsomolsk-Amur, near Vladi-
vostok. This location would provide complete coverage of

Trident patrol areas.
Some analysts have suggested that these considerations

were over-ridden by the practical problem of finding a

(Continued on page 5)
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(Continued from page 4)

suitable construction site, and that the choice of

Abalakova was dictated by the problems that would have
been encountered in building that radar at a more ap-
propriate location. Specifically, Abalakova lies on a spur

of the Trans -Siberian railroad, which would be used to
transport construction crews and materials. There are also
the notorious problems associated with building large
structures on the permafrost. But there is already a massive

Over-The-Horizon backscatter radar at Komsomolsk-
Amur, and surely the addition of another radar should pose
no practical difficulties. The port of Tiksi is regularly sup-
plied by ships, wh]ch with the help of ice-breakers could
transport the needed construction materials and crews.
Although Arctic construction is a demanding task, the
Soviets are no stranger to the job, and the United States
has successfully built a number of radars in equally inhos-

pitable surroundings. However, the Treaty makes no pro-
visions for such practical problems, should they arise. The
language of Article VI is very clear as to the permissible
characteristics of early warning radars.

Soviets Don ‘t Claim “Early Warning”
In any event, the Soviets do not claim that Abalakova is

an early warning radar; rather, they assert that it is for

tracking objects in space. Radars of this type are common-
ly used for space tracking, and the United States has built
at least one such radar primarily for this mission. How-
ever, most satellite tracking is done by early-warning and

ABM battle-management radars on a part-time basis.
Based on the apparent orientation and location of Abala-
kova, it could track only a small percentage of the satellites
that orbit the Earth. Based on the location and orientation
of comparable American radars, it would seem that Abala-
kova would be able to track less than 10VOof the satellites
presently in orbit. This coverage would duplicate that pro-
vided by the large ABM radars located at Moscow. Given
the extensive space coverage provided by other Soviet
radars, it seems rather unlikely that they would have built

Abalakova just for this purpose,

Thus some analysts have been led to the conclusion that
Abalakova is in some way connected with the Soviet ABM
program. The technical characteristics of the radar itself

are not entirely inconsistent with this conclusion, A large
phased array radar of this sort is an important component
of the ABM system. Abalakova could perform a function

similar to that of the Perimeter Acquisition Radars (PAR)
of the American Sentinel/Safeguard ABM system. The

(Continued on page 6)

SIGNIFICANCE OF TREATY PROVISIONS
CONCERNING RADARS

Large phased array radars are an essential compo.
nent ofconventimud ABM systems. Such radars pro-
vide the initial warning of an attack, and battle
management support, dkcriminating targets from
decoys, and guiding interceptors to their targets. hI
general, conventional ground based ABM interceptor
rockets do not carry their own radar transmitters;
rather, they home in on the reflection of radar signals
transmitted by ground-based radars.

Because of their size and complexity, large phased

array radars can take several years to construct. In a
sense, they are the “long lead-time item” for an
ABM system. The restrictions on these radars impns-
ed by Articles I and VI of the ABM Treaty were bas-
ed on tbe recognition that it might be possible for a
country to build the radars needed fnran ABMsys-
tem oyer a period of time, and then quickly deploy a
force of ABM interceptors, which require much less
elaborate preparations. However, the Treaty also
recognized that large phased array radars are also
used for tracking satellites and for early warning, and
made provisions for such activities.

Phased array radars are a special type of radar,
and it is important to understand how this sort of
radar differs from other types. Mechanically steered
radars use a dish antenna to project a narrow beam
which must point directly at a target in order to
detect it, and the dish must be moved if it is to follow
the target. Radars of this type can only track one or
two targets at a time, and are of Iimited usefulness

for early warning. ElectronicaOy steered radars emit
a beam in the shape of a thin fan, and any object
passing through this fan can be detected. Several
overlapping fans can provide information on tbe
number of targets, but only limited information of
their trajectory. Radars of this type are used by both
the United States and tbe Soviet fJnion for early
warning, but their tracking capabilities are too
limited to be of much use for ABM battle manage-
ment, Because of their limitations, neither of these

types Of radars are restricted bythe ABM Treaty.

Phased array radars consist of an array of
thousands of small radar transmitters that emit
signals in phased patterns that can mimic the capabil-
ities of botb mechanically and electronically steered
radars. Such a radar, with the help of powerful
signal-processing computers, can detect targets over
a broad area (typically about 60 degrees either side of
the direction the fixed radar is pointing), and
simultaneously track hundreds of targets with pin.
point precision at a distance of several thousand
kilometers.

A typical large phased array radar is housed in a
building that may be over ten stories tall, and as long
as a city block. However, it is not the size of the radar
transmitter, but rather the sophistication of the tom.
puters that process its signal, that determines the
radar’s capabilities. Over the years, American radars
have grown smaller, and more capable. Soviet radars
use very large transmitters to compensate for defi-
ciencies in signal processing computers.
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(Continued from page 5)
radar could provide initial information on incoming
targets, including the number and Iikely impact points of
warheads.

The proximity of Abalakova to Soviet ICBM facilities at
Alyesk (SS-18), Gladkaya (SS-11), Itatka (SS-11), Uzhur
(SS-18) and Zhangiztobe (SS-18) has dso been cited as
evidence for the ABM function of Abalakova. However,
there are few locations in the Soviet Union that are not

close to at least some target of strategic significance. A
Soviet decision to defend these missiles would be inconsist-
ent with the widely held perception of the SS-18 as a first
strike weapon that under Soviet doctrine would have no
need of active defense. Defense of missile silos did not
seem to be a high priority with the Soviets during the ABM
Treaty negotiations, and there is no evidence to suggest
that there has been a change in this Soviet view. Finally,

the existing network of Soviet radars is adequate to pro-
vide coverage of the bulk of Soviet missile fields, and it is

difficult to see what benefit would arise from this marginal
improvement in coverage.

Not Optimized For Battle Management
Furthermore, the location and configuration of radar at

Abalakova does notappear to be optimized forthe ABM

battle management function. The reasons that led analysts
to question the early warning capabilities of Abalakova

also disqualify it to perform the ABM duties that were
assigned to the American Perimeter Acquisition Radar
(PAR). The PAR, as its name implies, was to be located at
the perimeter of American national territory, seas to pro-
vide the maximum possible amount of tracking time of

potential targets prior to interception. Because of its inland
iocation, however, the radar at Abalakova is poorly suited

to this task. Although it is sometimes alleged that
Abalakova would fulfill the PAR role in conjunction with
rapidly deployable radars of the ABM-X3 type (which
seem to be much larger than the Patriot, Aegis or LOADS
radars) the poor location of Abalakova raises serious
doubts as to the feasibility of this option.

Abalakova’s location is more akin to that of the Senti-
nel/Safeguard Missile Site Radar (MSR), which guided in-

terceptors to their targets. However, Abalakova differs
from the MSR in several crucial respects. Whereas the
MSR was essentially co-located with the area it was to de-
fend, Abalakova is hundreds of kilometers from the areas

that it is notionally supposed to defend. This would
substantially degrade its defensive capabilities.

Under the Sentinel ABM system, the MSRS typically had
from one to four radar faces, depending on the area
defended and the notional threat structure. And under the

Safeguard ABM, all of the MSRS had four faces to provide
a full 360 degrees of coverage. However, Abalak ova seems
to have but one radar face, which is oriented toward the
Northern Pacific. This is a very curious configuration for

defending ICBM fields. If the main threat is from
counter force-capable submarine-launched ballistic missiles
such as the Trident II, then there is a clear need for a radar
face providing coverage of the threat tube from the Indian

Ocean. Alternately, if the primary threat is from the MX,

then the orientation of Abalakova is ill-suited for dealing
with the threat tube, which emanates from the Arctic.

If the plain facts of Abalakova raise questions about its
ABM capabilities, its political and technical context serve

to re-enforce these doubts. A project of this scale is the
product of an extended planning cycle. Given its present

state of completion, it is reasonable to conclude that the
Abalakova facility was initiated in the mid-to-late 1970s. It
is difficult, if not impossible, to associate this time frame

with any considerations that would have led the Soviets to
decide to break out of the ABM Treaty (although this time
frame does accord nicely with an alternative interpretation

of Abalakova).

No Incentive For Abrogation
The present state of the Soviet ABM program provides

little incentive for the Soviets to spontaneously abrogate

the ABM Treaty, at least in the absence of severe provoca-
tion. Such provocation was certainly lacking in the late
1970s (though that situation may be changing). Although
comparisons are difficult, at first approximation it would
seem that Soviet ABM technology is presently comparable
to American ABM technology of over a decade ago. In-
deed the Abalakova radar itself is reminiscent of the
FPS-85 radar that the United States deployed in the early

1960’s, as botb have very large separate transmit and
receive antenna faces. The new SH-X44 long range im

terceptor seems to be roughly equivalent to the Spartan
missile. And the SH-X-08 short range interceptor (with a
maximum acceleration of 50 G’s), seems to be distinctly in-
ferior to the American Sprint (with an acceleration of over
100 G’s). The United States ultimately concluded that

systems of this sort had little identifiable military utility
against Soviet offensive forces in the early 1970’s. In the

face of a much more formidable threat, it is difficult to

believe that the Soviets would come to a different conch-
sion.

Concern over the ABM potential of Abalakova, and sus-
picions aroused by tbe Soviet’s explanation of this facility,

are more a product of faulty deduction than of analysis of
the facts. Since the radar is clearly suited neither for the
early warning or tbe satellite tracking function, some

analysts have fixated on the ABM role, without looking
for further possible explanations. But the manifest inade-
quacy of Abalakova for the ABM mission suggests the
need to look further to explain its role in Soviet planning.

The Soviets have maintained that Abalakova is intended
to track satellites, and have reportedly advised the United

States that once the radar is completed, it would become
clear that this was its function. This suggests that there will
be a clear demonstration of the radar in this role, which
further suggests a rather more active demonstration than
would be obtained for a radar deployed in the usualfy
passive spacetrack role.

Most Plausible Function: ASAT Battle Management
The most plausible function of Abalakova is as a battle

management radar for their anti-satellite (AS AT) weapon.
This would be entirely consistent with the Soviet explana-
tion of the radar, as well as with the observed character-

(Continued on page 8)
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istics of the radar, and with recent developments in the

Soviet ASAT program. The ABM Treaty permits radars
for tracking satellites, without specifying the purpose for

which the satellites would be tracked. From 1972, when the
ABM Treat y was signed, until 1975, when the American
Program 437 ASAT (which used a Thor booster rocket and
a nuclear warhead) was dismantled, all U.S. phased array
radars were part of an ASAT battle management network
known as Spacetrack. The application of such radars to
the ASAT role was thus clearly regarded by the U.S. as

permitted under the ABM Treaty.

The Soviet ASAT program has used a co-orbital inter-
cept technique which places the ASAT interceptor in an or-

bit that, with maneuvering by the radar-guided inter-
ceptor, permits an orbital rendezvous with its target. There
are several disadvantages to this technique. The radar
guidance on the interceptor provides the target with warn-
ing of impending danger. The Soviets have sought to over-

come this problem by developing an ASAT that relies on
passive sensors to home in on the heat of the target
satellite, But in six tests, beginning in December 1976, this
system has achieved only a single, qualified, success. Given

the difficulties that the Soviets have experienced in
developing infrared sensor technology of all sorts, it is not
implausible that they decided to initiate the parallel

development of another type of ASAT, in the event that
the passive heat-seeking ASAT developed the sort of prob-
lems that in fact it has.

This possibility is further strengthened by the inherent
limitations of the co-orbital rendezvous technique. The in-

terception can take up to three hours to accomplish, allow-
ing considerable time for the employment of counter-
measures that could include maneuvering the target to
escape m launching an interceptor to destroy the Soviet
ASAT before it completes its mission.

U.S. Satellites In High Orbit
Under the Carter Administration it was decided to place

most satellites in high orbits that were far beyond the range

of the Soviet ASAT. Those which served vital functions
that could only be performed in low orbits, such as
photographic reconnaissance, were redesigned to include a

significant maneuvering capability. The new American Ak
Launchwl Miniature Vehicle (ALMV) ASAT, which can

attack targets at a maximum altitude of 2000 kilometers,
has the potential to destroy a Soviet orbital ASAT before it
reaches its target. Using forward staging airfields and

aerial refueling, the Americam ALMV could intercept the
Soviet ASAT within 20 minutes of launch. This reduces the
effective battlespace of the Soviet ASAT to that part of
space that is over Soviet territory.

Thus over the past several years Soviet ASAT work has
concentrated on “pop-up” trajectories for reducing from
three hours to perhaps 30 minutes the interval between the
launch of the ASAT and the actual interception. This
would reduce the warning time for the target, and permit

the interception to take place over Soviet territory, free
from observation by most US sensors, and beyond the

reach of the American ASAT. Abalakova is ideally suited
to this purpose, providing coverage down-range from the

Baikonur ASAT base (as well as the Plesetsk space center
which can also support ASAT launches), in just the area in

space where such pop-up interceptions would take place, if
they were to use a modification of the existing ASAT.

The use of a ground-based radar offers several addi-
tional operational advantages. The radar (or infra-red)

sensors on the interceptor could be off-loaded and replac-
ed with additional maneuvering fuel. The ground-based
radar would normally scan each satellite as it passed
overhead, and thus there would be little if any warning of
tracking for targeting purposes. The very powerful

ground-based radar would also improve the performance

of the ASAT against rapidly maneuvering targets, as well
as against targets that were using other survivability
measures such as jamming or decoys.

Abalakova also completes the pattern of radar coverage

of space above the Soviet Union. This would provide an
important addition to the capabilities of a possible next-
generation Soviet ASAT, similar tothe American ASAT,
which might use air-launched rockets in a pop-up intercept

trajectory.
Considered in this light, the Soviet interpretation of

Abalakova as a spacetrack radar makes considerable
sense. However, questions remain as to how to reconcile
this activity with the ABM Treaty regime, as wellas with
American national security interests.

Resolution
The interpretation of Abalakova as an ASAT battle-

management radar do not resolve all the questions concer-
ning its consistency with tbe ABM Treaty. “Gray area”

ambiguities of this sort will become increasingly prob-
lematic for the Treaty in the future, as development of
more advanced ASATS continues. Between now and the

next review conference for the Treaty in 1987, the two
countries wiil have to decide between fundamentally
strengthening and extending the ABM Treaty, or fatally
weakening it. If the later alternative is to be avoided, the

former course must be embraced. Ambiguities of the sort
posed by Abalakova must be resolved by mutual restraint,
or the Treaty regime will be quickly eroded.

The Soviets have raised several analogous questions

about American compliance with ABM Treaty provisions
concerning radars, and their concerns are not without
merit. Of particular note are the two new PAVE PAWS
early warning radars that are under construction in
Georgia and Texas. Despite efforts to re-orient these
radars, their 2400 field of coverage continues to include
significant portions of the continental United States. It is
doubtful that these radars could be reasonably regarded as

entirely consistent with the Article VI requirement that
such radars be oriented outward, and thus they might be
construed as providing a base for the defense of territory
prohibited by Article I of the Treaty. These radars are very

similar in performance to the PAR radars planned for the
Sentinel/Safeguard ABM system in the 1960’s. In 1978 the
Soviets raised objections to the first two PAVE PAWS

(Continued on page 9)
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radars, in California and Massachusetts. Those radars,
however, had much less extensive territorial coverage.

Possible Solutions
There are several measures that the U.S. and USSR

could agree to that would lessen the problems posed by

Abalakova. The two countries could agree to advance
notification and consultation prior to the deployment of
radars with a power aperture product in excess of three

million. This would reduce the uncertainty and suspicion
that has arisen from tbe Abalakova incident, and would

permit the resolution of potential compliance issues before
they achieve the status of an accomplished fact.

The two countries could also agree not to deploy in the
future any phased array radar with a power aperture pro-
duct in excess of three million, of a type tested in an ABM
mode, except as a permitted early warning radar, or as a
permitted ABM radar at ABM test ranges, or at the one
permitted ABM site. A type rule of this sort would reduce
the ambiguity that has arisen from Abalakova, while

“grand-fathering” Abalakova itself. The parties could
also agree to more precise numerical descriptions of the
‘‘—at the periphery, oriented outward” definition of early
warning radars.

Fkdly, the two countries could agree to dismantle or
modify the construction of any existing radar that is not

consistent with these agreed rules. The United States could
agree to reduce the breadth of coverage of the two new
PAVE PAWS to bring them into better compliance with
the Treaty (such modifications have already been discuss-
ed, based on military considerations). And the Soviets

could cease construction of the radar at Abalakova.
However, if Abalakova is indeed an ASAT battle-

management radar, it may be very difficult to persuade the
Soviets to dispense with an important component of their
ASAT system, while the United States retains components
of an analogous function, though different construction,
such as the mechanically steered radars of the Pacific Bar-
rier network, which are used for ASAT targeting,

If it is decided that activities that would be prohibited
under the ABM Treaty are permitted so long as they are
characterized as being for ASAT purposes, this would
open a Pandora’s box of treaty chiseling. The alternative,
however, is an effective and comprehensive treaty limiting
anti-satellite weapons. If the United States is seriously con-

cerned about Abalakova, it will have to take into account
the asymmetries between the Soviet and American ASAT
programs. However, these asymmetries must not be aOow-
ed to preclude an ASAT Treaty, or to destroy the ABM
Treat y, E

THE QUESTION OF THE SS-X-25 ICBM:
Are the Soviets testing two new lCBMS?

Summary
SALT 11 permits each side to flight-test and deploy only

one “new” ICBM. The Soviets have advised us that their
new missile would be a IO-warhead ICBM called the SS-

X-24.
They have also proceeded with the flight-testing of a

single-warhead missile called the SS-X-25 or PL-5. The
United States considers this missile an entirely “new”
missile type, and has accordingly charged the Soviet Union
with a probable violation. However, a missile is considered
“new” under the Treat y only if it can be shown to be dif-
ferent from an existing missile by more than five percent in
its major parameters,

The Soviet Union claims that the SS-X-25 is really just

an allowed (within five percent) motlfication of the ex-
isting SS-13 built in the late 1960s. To U.S. objections that
the SS-X-25 has a much greater throw-weight than the

SS-13, the Soviet Union has responded that the U.S. lacks
reliable information on the SS-13, which was tested in an

age of less effective surveillance techniques, and has
miscalculated the missile’s throw-weight.

The United States has also claimed that the weight of the
SS-X-25 reentry vehicle (RV) is only 40 to 50 percent of the
total missile throw-weight, and thus in violation of a SALT
provision designed to prevent either side from acquiring a
capability to “break out” of the Treaty by adding addi-
tional warheads to single-warhead missiles, The Soviets
deny h; in any case, an RV that exploits at least 40 percent

of the total missile throw-weight will not permit more than
one, if any, additional warheads to be added to the missile.

It seems likely that the Soviet Union considered the

SS-13 follow-on method when the SALT II Treaty was
drafted, and consider this a loophole they had planned to
utilize. Unless the United States can demonstrate that the
SS-X-25 parameters vary by more than five percent from
the SS-13, or that the RV throw-weight is definitely below
50 percent of that available, this activity would not seem to
be a probable violation,

Tests At Plesetsk
In late October 1982, the Soviet Union began testing a

new MIRVed ICBM from their test center. at Plesetsk. The
Soviets informed the United States that this missile, dub-
bed the SS-X-24, constituted their one new type allowed
under SALT 11. On February 8, 1983, a second missile,
known as the SS-X-25, was also tested from Plesetsk. The
Soviets gave no formal explanation of its status. The
missile is known to have been subsequently tested at least
three times.

The SS-X-25 was immediately identified by U ,S. im
telligence sources as a three-stage, solid-fueled missile, It is
also known to carry a bus and to be capable of mobile
deployment. There was, and still is, some doubt about its

specific dimensions and characteristics. The telemetry, or
electronic data, from all tests has been reportedly en-

crypted to a significant degree. Furthermore, U.S.
surveillance ships located in the Bering Sea (near the

(Continued on page 10)
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missile impact zone) were reportedly not operational dur-
ing at least one test.

The United States was immediately concerned that the
second missile fired from Plesetsk qualified as a second,

and illegal, new type of missile. fn response to U.S. queries,
the Sotiet Union stated that it was an allowed modernization

of the SS-13, a three-stage, solid-fueled missile
deployed in the late 1960s. In early 1983, Administration
officials privately claimed that the SS-X-25 was substan-
tially different from the SS- 13 in dimensions and throw-
weight. As such it was in violation of the SALT 11 restric-
tion that a modernized missile must meet the criteria that
its length, diameter, launch-weight and throw-weight re.
main within 5 percent of that of a single already existing

missile type. But following an interagency review in March
1983, the President announced on March 23 that it was

“difficult tO establish and have hard and fast evidence that
a treaty has been violated. ” While the Administration has
publicly claimed that the SS-X-25 is a probable violation of
the new missile type rule, officials have conceded that not
enough information is known about the SS-13 to substan-
tiate a direct accusation,

The Administration has, however, directly accused the
USSR of violating another SALT H provision that requires
that the reentry vehicle weight of any single-warhead
missile be at least 50 percent of the total missile throw-
weight. Earlier reports indicated that U.S. intelligence
sources had identified the SS-X-25 RV weight to lie within
40 to 50 percent of the total missile throw-weight, although

more information may have been obtained,
The Reagan Administration has raised the question of

the SS-X-25 at the Standing Consultative Commission
(SCC) and in high-level meetings, notably with Soviet Am-
bassador Anatoly Dobrynin in May, 1983. The Soviets
have responded that the United States has based its claims
on inaccurate data collected on the payload of the SS-13.

According to the Soviet Union, this has resulted in a
miscalculation of SS-13 throw-weight, and thus of the dif-
ference in throw-weight between the SS- 13 and the SS-
X-25. The Soviets have also reiterated that the weight of
the SS-X-25’s reentry vehicle is greater than 50 percent of
the missile’s total throw-weight. They have implied that
during missile testing a lighter instrument package was
substituted for the reentry vehicle.

Limiting ICBMS: An Old Dilemma
The present dispute over the SS-X-25 should be placed in

an historical context, for it represents the latest chapter in
a decade-long dispute over SALT-related ICBM limita-
tions. The goal of restricting the development and moder-
nization of ICBMS has proven one of the most difficult

and complex tasks of the SALT process. Both sides have
consistently sought to block the other’s newest and most
threatening forces while creating loopholes for their own
programs. Whh equal regularity, the United States has
made the mistake of assuming that loosely constructed
provisions or informal agreements are adequate substitutes
for carefully stipulated limitations.

In SALT I, U.S. negotiators tried to negotiate a fairly

strict definition of “light” versus “heavy” ICBMS.
Wishing to preserve their option of deploying the new

SS-19 as a “light” missile, the USSR resisted these at-
tempts. After SALT I had been signed, the United States

issued a unilateral definition, which would have categoriz.
ed the SS- 19 as a heavy, Although the Soviets never ac-
cepted it, many SALT critics later thought the USSR cir-
cumvented the treaty’s ban on new heavy launchers by
deploying SS-19s.

During the SALT II negotiations, the U.S. and Soviet
delegations had to resolve significant differences on two

central issues: (1) the number and type of new ICBMS to be

aHOwed and (2) the distinction between a modification and
(Continued on page 11)
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TREATY PROVISIONS

1. ‘<Each Party undertakes not to flight-test or
deploy new types of ICBMS, that is, types of ICffMs
not flight-tested of May, 1979, except that each Party
may ffight-test and deploy one new type of light
ICBM” (Article II, paragraph 9).

2. “The term “new types of ICBMS. ..refers to any
ICBM which is different from those ICBMS flight.
tested as of May, 1979 in any one or more of the
following respects:

(a) the number of stages, the length, the largest
diameter, the launch-weight, or the throw-weight, of
the missiles;

(b) the type of propellant (that is, liquid or solid)
or any of its stages” (First Agreed Statement).

3. “.. the term ‘different,’ referring to the length,
the diameter, the launch-weight, and the throw-
weight, of the missile, means a difference in excess of
five percent” (First Common Understanding).

4. “ . ..tbe term ‘different’. ..means a dif fereme in
excess of five percent from the value established for
each of the above parameters as of the twenty-fifth
launch or as of the last launch before deployment
begins, whichever occurs earlier” (Second Common
Understanding),

5. “Each Party undertakes:
(b) not to flight-test or deploy ICBMS equipped

with a single reentry vehicIe and without an ap-
propriate device for targeting a reentry vehicle, of a

type flight-tested as of MaY 1, 1979, with a reentry
vehicle the weight of which is less than the weight of
the lightest reentry vehicle on an ICBM of a type
equipped with MIR Vs... ”

(c) not to ffight-test or deploy lCBMS equipped
with a single reentry vehicle and with an appropriate
device for targeting a reentry vehic!e, of a type flight-
tested as of May 1, 1979, with a reentry vehicle the
weight of which k less than fifty percent of the
throw. weight of that ICBM” (Third Agreed State-
ment, paragraphs (b) and (c)).
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a new missile type. In regards the former, the United States
first sought to ban new ICBMS and then tried to permit the
future deployment of the MX by proposing that each side

be allowed one new MIRVed ICBM. On their part, the
Soviets maneuvered to protect their single-warhead new

type Of ICBM (a planned solid-fuel successor to the aging
SS-11) while prohibiting the American MX. The Soviet
delegation therefore proposed that the new type lCBM be
restricted to a single-warhead ICBM, but later stated a
willingness to accept a total ban on new ICBMS of any

tYPe. At this Point the United States and Soviet Union had
exchanged positions in that both had proposed a ban on
new ICBMS, but at different times. Perceiving neither
humor nor advantage in the “Soviet” proposal, the United

States rejected it, and a compromise position allowing an
unspecified new type of light ICBM was agreed upon.

Early in the SALT 11 negotiations, the Carter Adminis-

tration attempted to negotiate a stringent ban on all ICBM
modification, including alterations in guidance systems
and reentry vehicles. This approach was soon abandoned
due to opposition from American as well as Soviet
quarters. Like their Soviet counterparts, the Defense

Department recognized that a total modification ban
would impinge nn planned modernization programs, such
as maneuvering reentry vehicles (MARV). It also became

clear that any alteration less than five percent would be dif-
ficult to detect by aerial photography and remote monitori-
ng. Thus, in 1978 the U.S. and Soviet delegations agreed
to the substance of the five percent modification restric-
tions on missile size, dimensions, launch-weight and
throw-weight.

In order to prevent nne side from suddenly breaking out

of the Treaty by adding warheads to existing missiles, the
two parties did agree to weight restrictions on reentry
vehicles. Close observation nf tests had demonstrated that

with most Soviet ICBMS, as with American missiles, the
weight of the warhead cluster with its reentry vehicles ac-

counts for approximately half of the total throw-weight.
The other half consists of the bus, guidance system, pro-
pellant and snmetimes penetration aids. The bus or “post-

boost” vehicle dispenses warheads toward their targets as
it reenters the atmosphere. To preclude a single-warhead

missile with a bus from attaining a capacity to add more
reentry vehicles, the signatories agreed to prohibit any RV
that was l&s than 50 percent of the total missile throw-
weight.

A Forgotten Missile
The restrictions on I~BM modifications were never

designed tn obstruct the next generation of Soviet SS.17,
SS- 18 and SS-19 missiles. As one high-level official observ-
ed, “What we are going to do is to allow the Soviets to
make endless, elegant modifications within a strict set of
parameter s.” Most Carter Administration officials were

confident, however, that the Treaty provisions would limit
the Soviet Union to one significantly different new type of
missile. It was generally accepted that the Treaty would
force the Soviets to choose between a solid-fuel, single.
warhead successor to the SS-11 or a new light MIRVed
missile, similar to the MX.

Whatever the prevailing American opinion, there is

good reason to believe that the hard-bargaining Soviets
had other plans. After the 5 percent modification rule had

been agreed upon, the Soviet delegation suddenly sug-

gested that missile parameters be restricted only fnr out-
ward expansion, a prnvision that would have allowed the
unlimited development of smaller missiles. U.S. analysts
speculated at the time that the Soviet Union was attempt-
ing to create a lonphole that would permit them to build a
new, medium-sized MIRVed ICBM, as well as a single-

warhead replacement for either the SS-11 or the unsuc-
cessful SS-16. The Soviets may have found that loophole in
the all-but-forgotten SS- 13.

The SS-13 was first tested in 1965 and deployed between

1967 and 1969. As a solid-fuel missile carrying a relative-
ly small warhead (1 MT), the SS-13 represented a signifi

cant shift from earlier Snviet ICBMS. It was by most ac-
counts intended to serve as a secure hedge against a U.S.
first-strike: its propulsion system made it suitable for

mobile deployment, However, serious technical problems
associated with its guidance system and solid-fuel motor
impeded its development and only 60 were ever deployed.

Legal and Technical Uncertainties
Nnt enough is known about either the SS- 13 or the SS-

X-25 to substantiate charges of a SALT violation. The

United States never obtained complete data on the launch-
weight and thrnw -weight of the SS-13, which was tested in
the mid-1 960s. The SS-X-25 has only been flight-tested

four or five times, an insufficient number for the United
States to assess the Soviet implication that it has been using
a lighter instrument package, rather than the actual reentry
vehicle. While American monitoring capabilities have

determined the missile’s major characteristics, a combina-
tion of telemetric encryption and temporary lack of
American surveillance has impeded a complete analysis of
the missile in question.

Some analysts have pointed out that because the SALT
11 restrictions on missile modifications only go into effect

after the twenty-fifth test of a new missile, the SS-X-25
could technically be classified as an allowed variation of

the SS-X-24. As long as the Soviets maintain that the SS-
X-25 is a modification of the SS-13, this argument cannot

be considered valid. Some Administration officials have
also speculated that the Snviets may argue that the SS-X-25
is governed by paragraph (c) of the Third Agreed State-

ment, which applies to single-warhead missiles, without a
bus, tested before 1979. While the SS-X-25 has a bus, its
claimed predecessor, the SS- 13, does not. As the clause

governing such missiles without a bus allows a much more
flexible RV weight, the SS-X-25 would clearly comply with
its provisions. Although a debatable point, the Soviets
have not chosen to pursue it.

There clearly exist certain technical and legal ambiguities

that must be resolved before the question of a violatinn is
firmly established. From the American point of view, the

Soviet Union has vinlated the spirit, if not the letter, of the
SALT II restriction of one new missile type. A missile
tested in 1983 is fikely to have some significant differences

(Continued on page 12)
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from one developed in the mid-1960s. With more fore-
sight, however, the United States would have specified
which Soviet missiles were eligible for modernization, and
which were to be banned, as indeed it did with the SS- 16.
As long as there is no conclusive evidence that the SS-X-25

exceeds the SS- 13 on crucial parameters by more than 5
percent, it cannot be considered a SALT violation.

No Security Threat
SALT II is essentially an imperfect legal document

designed to enhance the security and stability of both sides.
If the legal provisions or technical evidence seems an-
biguous, each party must determine whether the activity in

question jeopardizes its security, and thus its ability to
comply with the Treat y. In this respect, it is important to
note that the SS-X-25 poses no foreseeable threat to

American security. In general characteristics and function,
the SS-X-25 is very similar to the SS- 13. Both missiles seem
to have been designed to provide mobile, secure reserves
against the threat of an American first-strike attack.

The Soviet move toward less vulnerable and less threat-

ening single-warhead mobile missiles has in fact been advo-
cated by many government officials and defense analysts,
including the Scowcroft Commission. Even if the SS-X-25
reentry vehicle weight is below 50 percent of the total

throw-weight, it is not light enough to substantiate any
fears of a breakout. With an RV in the 40 to 50 percent
range, it is improbable that even one extra warhead could
be added. Finally, the development of the ‘‘Midgetman”
missile will give the U.S. a comparable mobile missile by

1992.
The Reagan Administration should continue to pursue

the question of the SS-X-25 in serious discussions within
the SCC. In particular, it should seek a reduction of tele-
metric encryption on future tests, so as to facilitate an ac-

curate determination of its RV weight. Missile testing Pro-
grams usually require several years of testing, and often in-
volve substantive modifications. It is not beyond the realm

of possibility that if the Soviets have indeed exceeded the
throw-weight restriction, and if the Reagan Administra-
tion exerts the correct diplomatic pressure, the USSR could
choose to modify its reentry vehicle to comply with SALT
H.

The Soviet response will depend largely on the Reagan
Administration’s approach to both arms control and U.S.

strategic initiatives. Although the Administration is condi-
tionally committed to SALT 11, the President and other

high officials have leveled considerable criticism against
the document. The Treaty, which expires in 1985, does not
seem likely to be extended by a second-term Reagan Ad-
ministration. Meanwhile, the Administration’s commit-

ment to two ‘new ICBMS, the MX and the Mldgetman,
demonstrates the government’s intention to ignore the

same SALT 11 provisions by the late 1980s. Soviet officials
have indicated that their compliance with the Treaty is :on-

tingent on American actions and intentions. If new, con-

structive arms control initiatives that restrict new ICBMS
are not soon forthcoming, the Soviet leadership may have
little incentive to cooperate in the resolution of this issue.

POSSIBLE DEPLOYMENT OF SS-X-16
IN MOBILE MODE AT PLESETSK

Summary
The question of whether the SS-X-I 6 ICBiWI is opera-

tionally deployed at the Soviet rocket test facility at Pleset-

sk is clearly the least important SALT-related issue il-
cluded in the Administration’s compliance report. The
report concedes that “the evidence is somewhat ambiguous

and we cannot reach a definitive conclusion. ” Nonethe-
less, the report concludes that “the activities at Plesetsk
are a probable violation” of the SALT II agreement.

Indeed, so meager is the evidence to support this concern
that it is difficult to understand the basis for its inclusion in

the compliance report. Previously, the Reagan Admin-
istration has stated its conclusion that the SS-X-16 was not
deployed operationally at Plesetsk, and there is no
evidence to suggest that this situation has changed since
these statements were made. There are literally dozens of

similarly ambiguous and inconclusive issues that could
have been included with equal justification (or lack

thereof).

Analysis
The SS-X-16 (the “X” stands for experimental) is a

three stage solid-fueled ICBM. Development of this
rocket, a follow-on to the SS-13, began in the mid- 1960s,
with the frst flight test in 1970. During the SALT 11
negotiations the American side was concerned by the

similarity between the SS-X-16 and the SS-20, an
intermediate-range rocket that is based on the first two
stages of the SS-X-16. Because of its limited range, the

SS-20 would not normally be counted under SALT. How-
ever, the similarity between the two missiles posed the

danger that, in a time of crisis, SS-20s could be rapidly

upgraded to SS-X-16S by the addition of a third stage.
(Continued on page 13)

I

The SS-13 is the predecessor of
the SS-X-16 and the SS-X-25.
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SALT II ON THE SS-X-16
1. ‘‘Each Party undertakes not to ~onvefi Ian&

based launchers of ballistic missiles which are not
ICBMS into launchers for launching ICBMS, and not
to test them for this purpose” (SALT II Treaty, Arti-
cle 111, paragraph 8).

2. “Duringthetermof the Treaty, the USSR will
not produce, test or deploy ICBMS of the type
designated bythe USSR asthe RS-14and known to
the United States as the sS-16, alight ICBM tested
after 1970 and flight tested only with a single reentry
vehicle” (SALT 11 Treaty, Article 111, paragraph 8,
Common Understanding).

3. “Each Party undertakes not to deploy mobile
ICBM launchers or to ffight test ICBMS from such
launchers’’ (SALT II Protocol, Artic)e 1).

(Continued from page 12)

Soviet agreement to a prohibition on the testing, produc-
tion and deployment of the SS-X-16 was a major break-
through in the SALT II negotiations. This was the first
time that either side had agreed to cancel anew offensive

weapon system prior to deployment. The most important
aspect of the Soviet concession was the ban on testing. In
test tights in the early 1970s the SS-X-16 had been a rather
dismal performer. Inparticular, thecrucial third stage of
the missile experienced repeated failures. The ban on the
testing of the SS-X-16 prevented the Soviets from per fee-
tingthe third stage, andneatly solved theproblem of how

to deal with the SS-20.
Under the provisions of SALT II the Soviets retained an

inventory of SS-X-16S that were produced as part of the
testing program. The number of these missiles is estimated
at between 40 and 200 (the smaller number is probably

closer to the mark). These missiles are stored in a
warehouse at the Plesetsk missile test center. The Soviets

also retained a small number of mobile launchers that
could be used to fire the SS-X- 16. These launchers have

been vwiously designated in the West as the Scrooge, SS-
X-1 5 or SS-XY. These launchers are also located at Pleset
sk. .

The Administration’s complaint is that the remaining
SS-X-16s could be quickly removed from their warehouse
and inserted into the Scrooge launchers ..According to their
reasoning, this residual capability constitutes an opera-
tional deployment. There are a number of reasons for
questioning this assessment. The test program of the SS-
X-16 was never very successful, and the rocket has not

been tested at all since 1975. Thus it is very difficult to
assign any real operational readiness to this system. The
very small number of rockets involved would be unlikely to

attract the attention of Soviet war-planners, nor should it
attract concern by their American counterparts.

There is nothing particularly unusual or suspicious
about the presence of the SS-X-16S or the Scrooge at
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Plesetsk. This presence is consistent with American prac-
tice. The United States retains a number of old and ob-

solete missiles in storage, including the Minuteman I
IC13M, Polaris SLBMsand Sprint and SentineIABMs.

On several previous occasions, Administration state-
ments have reflected the meager evidence for a SS-X-16
compliance problem. Responding to charges by Senator
McClure, Richard Perle, in a 1982 interview, noted that
“The statement that they have deployed the SS-16 goes
beyond the evidence available to us, ” in response to a
direct question by Senator McClure on 1 March 1983
“Does the Ab Force believe that Soviet mobile SS-16
ICBMsare deployed at the Plesetsk test range? ’’the writ-

ten Defense Department response was “No, we do not
believe mobile SS-16s are operational at the Plesetsk Test
Range, ”

Resolution
Given the admitted ambiguity of the evidence on the SS-

X-16, it is far from clear that this isacompliance issue in
need of resolution. The Soviets seem to be in compliance
with the relevant provisions of the SALT II agreement, at
least to the limits of verification by national techniczd
means. Any concerns ahout the SS-X-16 must revolve

around possible inadequacies in the original agreement,
rather than compliance with theagreement’s terms, In any
event, the actual military significance of this issue is really

quite difficult to identify.
To the extent that there is an interest in achieving greater

assurances of the non-deployment of the SS-X-16, there
are ample precedents for possible courses of action. The
Standing Consultative Commission has developed agreed
procedures for dismantling strategic launchers in a
verifiable manner, and these could be applied to the SS-

X-16. The surplus Scrooge mobile launchers could be
dismantled in accordance with these procedures, resolving
any questions about their status. Verifiable procedures are
also available for dismantling the SS-X-16 rockets them-
selves. Questions about the number of rockets in storage at
Plesetsk could be resolved by requiring the dismantlement
of the entire storage facility.

These means of resolving the SS-X-16 issue must be
weighed against the significance of the issue, and likely

Soviet responses to these suggestions. In the best of all
worlds, perhaps these measures should be implemented.
However, within thelarger arms control context, the SS-
X-16 must rank very low on the agenda. An American ef-
fort to induce the Soviets to dismantle the existing SS-

X-16S could result in a Soviet counter-demand that the
United States reciprocate by dismantling surplus
Minutemam Is or 111s. This would not be a particularly pro-
ductive avenue to follow.

In the final analysis, resolution of the SS-X- 16 deploy-
ment issue should follow the axiom “if it a in ‘t broke,
don’t try to fix it, ” The Soviet concessions in SALT 11
were a major accomplishment. There is no evidence to sug-
gest that the Soviets are presently not in compliance with
the terms of the agreement. The present situation poses no
identifiable threat to American security. We should leave
well enough alone,
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SOVIET ENCRYPTION OF
MISSILE TELEMETRY

Has the coding of missile tests violated
SALT 11?
Summary

Both the United States and the Soviet Union “listen in”
to the data sent back from space from the missile tests of
the other. Because restrictions on missile characteristics re-
quire monitoring these tests rather closely, the two sides
agreed during SALT II to prohibit the practice of coding
this electronic data, or telemetry, whenever such deliberate
concealment ‘‘would impede verification by national tech-
nical means of compliance, ”

Since the encryption, or coding, of telemetry is not ban-
ned outright, there is inevitable ambiguity over when en-
cryption is impeding verification, The United States has

claimed that the encryption of information from new
Soviet ICBM and SLBM tests, particularly on the SS-X-25,
violates SALT II. The Soviet Union has argued that its en-
cryption practices are not imped]ng verification, and that
the matter could be resolved if the U .S, would specify
which telemetric channels it needs for verification-some-
thing the Administration has reportedly declined to do,

This clearly is an area that requires further discussion to
shamen the definition of the movision and its meanine. As

historically sensitive and controversial issue, its resolu-

m will also require serious, private exchanges, not

RC-133 telemetry interception aircraft

Ultimately, the significance of any Soviet violation in
regard to encryption is limited by the existence of other
American means to monitor SALT H compliance. Where
telemetry is most important is in the observation of specific

missile characteristics, such as the throw-weight of the SS-
X-25 missile and its reentry vehicle, But potential cheating
on the RV throw-weight bears little strategic significance—
being much less important than the wholly permitted
changes in missile accuracv—while the numbers of this
missi;e are totally verifiabl~ and regulated under SALT.

Bargaining Over Encryption
Telemetric encryption posed one of the most contention:

:bates in the public arena. (Continued on page 1:

ENCRYPTION
TREATY PROV1S1ONS

1. “Each Party undertakes not to interfere with
the national technical means of verification of the
other Party ...” (Article XV, paragraph 2).

2. “Each Party undertakes not to use deliberate
concealment measures which impede verification by
national technical means of compliance with this
treaty” (Article XV, paragraph 3).

3. “Each Party is free to use various methods of
transmitting telemetric information during testing,
including its encryption, except that... neither Party
shall engage in detiherate denial of telemetric infor-
mation during testing, including its encryption, such
m through the use of telemetry encryption, whenever
such denial impedes verification of compliance with
the provisions of the Treaty” (Second Common
Understanding).

TELEMETRY AND COMPLIANCE
Telemetry is the electronic means by which a

rocket, or a stage of a rocket or a warhead, sends
back to earth data about its performance during a
test flight. Telemetry generally consists of between 40
and 60. separate channels carrying a wide range of in-
formation pertaining to a test missile, including its
trajectory, speed, acceleration, fuel consumption and
warhead releases. Although telemetry is designed to
aid a nation in evacuating the performance of its test
missiles, telemetm’ can also be monitored by outside

parties. fly combining information from different
channels, U.S. analysts can determine the Iaunch -
weight, throw-weigld, and other characteristics of
Soviet missiles and their components.

Both the United States and the USSR have histori-
cally engaged in the encryption, or coding, of missile
telemetry to protect sensitive military information,
such as missile accuracy. The United States has
employed encryption while testing some shorter-
range missiles, a single-warhead lCBM, and informa-
tion on tbe performance of an ABM radar. The
United States has also used capsules to retrieve infor-
mation about the performance of ICBM components
during reentry, when extreme temperatures made
telemetry transmission impossible. Tbe use of such
capsules in effect denies the monitoring of any test
data.

Although telemetry is an important source of in-
formation on Soviet missiles, it is only one of several
means the United States has at its disposal for
monitoring compliance with SALT. A global net-
work of radars, satellites, ships and planes monitor
Soviet test missiles from their take-off in the
southwestern USSR to their impact areas in tbe Kam-
chatka Peninsula or Northern Pacific. Telemetry is
not required to verify the majority of significant
SALT provisions, such as limitations on missile and
warhead numbers. It is important for the determina-
tion of specific missile and warhead characteristics,
such as throw-weight.
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(Continued from page 14)
issues of the SALT II negotiations. While many within the

American SALT delegation favored a looser restriction,
the CIA and other elements of the American intelligence

community adamantly argued for a complete ban on en-
cryption. U.S. efforts to restrict encryption were also com-
plicated by its hesitancy to discuss telemetry in detail for

fear of revealing its monitoring capabilities. Meanwhile,
American efforts to set definitive restrictions on encryp
tion raised traditional Soviet suspicions that the United

States was attempting to seek military secrets under the
guise of verification. Although the Carter Administration
decided not to seek a total ban on encryption, which would
have also restricted American activities, it sought to

achieve a formal recognition that some forms of telemetric
encryption would be prohibited. After delicate negotiat-
ing, a compromise position banning encryption “whenever
it impeded verification” was agreed upon.

This may have proved sufficient had it not been for two

SS-18 tests on July 29 and December 21, 1978, which were
both heavily encrypted. For the first time, information
that would help the United States determine reentry vehicle
characteristics and missile throw-weight was encoded.
Because throw-weight was one of the parameters restricted

by SALT, U.S. intelligence services wished to ensure that
such encryption was formally prohibited, Although the

Soviets refused to directly acknowledge that in the future
such encryption would violate SALT, Soviet Ambassador
Anatoly Dobrynin accepted a note from Cyrus Vance
stating that SALT should ban any encryption which im-
pedes verification, “as indeed it did on July 29 and
December 21. ”

A Problematic Provision
The Soviet statement made at the Vienna summit in June

1979, was reported by the Executive Branch to say “there

must be no encryption of information involving param-
eters covered by the Treaty, that there was an understand-
ing between the Parties on this issue ...” Commenting on

this statement, the staff report accompanying the SALT 11
Treaty stated that it seemed to acknowledge that there were

some parameters in telemetry whose denial would impede
verification of compliance. But the staff report also made

clear that “there are no agreed criteria, however, for deter-
mining when denial of telemetric information could im-
pede verification. ‘‘

Many of the major actors in SALT II were comfortable
with thk sort of ambiguity. Because telemetry was only

one of many national technical means of verifying the
Treaty, Ambassador Paul Warnke and other U.S. negotia-
tors remained confident that the United States could
quickly discern when encryption was being employed to
deny important information. And while the USSR was free
to encrypt intelligence secrets, the United States could raise
through the SCC any suspicions over the encryption of in-
formation necessary for SALT compliance. The U.S. in-
telligence community, however, retained serious misgiv-
ings over the inadequacy of the restrictions on encryption.

Controversy over SALT II’s verification provisions also
posed a major impediment to the Treaty’s ratification in

the Senate.
Two years after the signing of SALT in June 1979,

Soviet encryption practices became problematic. The
Soviets reportedly have been encrypting significant por-
tions of the telemetry from ICJ3M and SLBM tests since
1981. Specifically, the USSRis known to have encrypted

data from the SS-X-24 and SS-X-25 ICBMS, as well as its
new multiple-warhead SLBM, the SS-N-20. Although the
level of encryption is classified, it has been reported at
levels between 30 and 98 percent. There is also concern that
the USSR has been denying the transmission of telemetry
through the use of capsules or highly directed signals.

Attempts to resolve this issue have run aground over the
ambiguity of the stated provisions, traditional concern for
not revealing intelligence sources and the ambivalence of
the Administration over SALT II. After hesitating for
months—reportedly for fear of lending legitimacy to the
unratified Treaty—the Reagan Administration raised the
issue of encryption at the SCC and through diplomatic ex-
changesin 1983. The USSR hasresponded that its employ-
ment of encryption has not impeded the verification of
SALT provisions. Official sources have privately indicated
that the Soviet Union has also stated that if the United

States would indicate what telemetric channels it needed for
verification, the subject could be discussed. The United

States has responded that the Soviets already knew what
channels were required, and that further discussion W2S
not necessary, these officials said.

Redundant Capabilities
While excessive Soviet encryption is a troubling issue,

with definite implications for Soviet credibility, itis morea

legal and technical question than a serious military
matter, Even if the Soviets were to engage in a total en-

cryption of information from missile tests, it would not
represent a serious threat to American security. Telemetry
provides a secondary, redundant information source for

an extensive network of surveillance equipment on
satellites, ships and planes, In those cases for which
telemetry is important—such as in the precise determina-
tion of RV throw-weight—Soviet encryption violations
cannot obscure any real military advantage. If anything,

excessive encryption spurs theotber party to scrutinize the
activity being encrypted, as has happened with the SS-
X-25.

The fact that the USSR is encrypting to a substantial

degree does not automatically constitute a SALT violation.
SALT 11 only prohibits encryption which impedes verifica-
tion of the Treaty provisions. Whether encryption is im-
peding verification depends on what channels have been

blocked. But SALT 11 never defined what channels were
necessary for verification, nor under what circumstances
telemetric denial impedes verification. As the staff report

to the SALT II Treaty pointed out, the result was that no
criteria for determining when encryption impedes verifica-
tion was ever established,

On the basis on the SALT II provisions and several
diplomatic exchanges during the negotiations, the United

States is probably justified in claiming that the USSR has

(Continued on page 16)
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violated the restriction on encryption. From the U.S. point

of view, Soviet encryption is impeding its verification of
compliance. But this may, or may not, be the Soviet view.

Given the ambiguity within the relevant provisions, it is up
to the United States to make clear to the Soviet Union what
is impeding verification and what degree of encryption is

acceptable. Although excessive Soviet encryption has been
a matter of concern for several years, the Reagan Ad-
ministration has only actively engaged the USSR on this
issue since the latter half of 1983.

The Soviet Union may be coding its telemetry to conceal

activities or missile characteristics, such as throw-weight,
prohibited by SALT. As the United States seeks to develop
more survivable land-based forces, the USSR may also
wish to conceal information on the accuracy of the new
ICBMS and SLBMS that will be targeted against them,

Whatever the Soviets’ intentions, their incentive to restrict

encryption practices has probably been diminished by the
Reagan Administration’s dubious enthusiasm for arms
control, and particularly for SALT II, which expires in
1985. Many within the American SALT II delegation, in-
cluding Paul Warnke and Ralph Earle, were comfortable
with the inherent ambiguity in the provisions on telemetry

because of their confidence that any disputes could be
resolved within the SCC. The resolution of this extremely

delicate and controversial issue can only be reached,
however, if both sides are clearly cmnmitted to upholding

and preserving the Treat y. In the pr,. .m climate o f mutual
suspicion and recriminations, this will be hard to achieve.

A llan on Telemetric Denial
The United States should continue to pursue the issue of

encryption within the Standing Consultative Commission,

where it has only been seriously discussed in late 1983. In
defining its position on encryption, the United States
should agree to specify which telemetric channels it re-
quires for verification of compliance. If these channels are
already being blocked, indicating their importance is not

going to further compromise U.S. intelligence abilities.
Meanwhile, it will put pressure on the USSR to reduce its

encryption levels,
Ultimately, the ratification of SALT 11 or a new arms

control agreement will probably be required to resolve this
issue. Towards this end, the Administration should at-
tempt to, negotiate a modified verification regimen as it
seeks agreement on a new treaty. While avoiding un-
necessarily provocative requirements, such as on-site in-
spection, the agreement should include specific and detail-

ed restrictions, wherever possible. Serious attempts should
be made to negotiate a total ban on the encryption of tele-
metry, as well as on any other methods which deny tele-
metry. Although anathema to the military establishments
of both nations, such a ban would eliminate a continual
source of friction and controversy. By allowing each side
full access to information on strategic systems, a ban on

encryption would increase the confidence of the United
States and the USSR in both their assessment of the
military balance and their adversary’s compliance with
arms control agreements.

THE THRESHOLD
TEST BAN TREATY (TTBT~

Have the Soviets exceeded the
150kifoton limit?

Summary
Signed in 1974, the Threshold Test Ban Treaty (TTBT)

prohibits either the United States or Soviet Union from
testing nuclew weapons with yields greater than 150
kilotons. The Treaty was primarily designed to prevent
either side from testing and perfecting nuclear weapons in
the megaton range.

The United States claims that the Soviets have probably
violated the 150kt, threshold onrmmerous occasions since

the Treaty went into effect in 1976. The Administration
has also argued that the Treaty is presently unverifiable,
and has unsuccessfully sought to renegotiate stricter ver-
ification provisions for the TTBT, which never has been
ratified. The Soviet Union has responded that once the
U.S. has ratified the Treaty, anyquestions of verification
and compliance can be addressed through provisions
established by the Treaty.

The evidence of Soviet test violations, which the Admin-
istration itself concedes isambiguous, has been challenged

bymanyscientists inside and out of the government. For
many years, seismologists have known that the seismic

waves recorded from nuclear tests vary according to the
surrounding geological formation. It is widely believed
that the U.S. formula for measuring tbe yield of Soviet
tests, which is based on data from our own tests in Nevada,
systematically overestimates Soviet tests, which are con-

ducted ina different landmass.
Controversy over Soviet test yields would most likely be

resolved by ratifying the TTBT, which requires an exten-
sive exchange of testing and geological information to
bolster national technical means of verification. Mean-
while, the largest recorded Soviet tests—even by the Ad-
ministration’s calculations—have little military signifi-

cance. Ifthe United States isseriously interested inaverifi-
able and effective prohibition on testing, it should finish
negotiating a Comprehensive Test Ban, which is far more
constraining on the development of nuclew weapons.

An Unratified Treaty
The Treaty on the limitation of Underground Nuclear

Weapons Tests, also known as the Threshold Test Ban

Treaty, was signed by President Richard Nixon and Soviet
Premier Leonoid Brezhnev in July 1974. The Treaty was
not submitted to the Senate until July 1976 to allow the

negotiation of the companion treaty on peaceful nuclear
explosions (PNET). This two-year interlude also permitted
both sides to continue extensive testing of high-yield
weapons. In July 1977, the Senate Foreign Relations Corn-
mitteeheld hearings onthe Treaty, and favorably reported
ittothe whole Senate in 1978. Athreat bysome senators to

add more to tbe verification process, as well as the Ad-
ministration’s emphasis on SALT II and the Comprehen-

sive Test Ban (CTB), led then-President Carter to stop the
ratification process.

(Continued on page 17)
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(Continued from page 16)
Thetreaties stiIlawait action in the Senate. In 1982, the

Reagnn Administration decided not to submit the treaties
for ratification until the Soviet Union had agreed to ex-

panded verification provisions. After expressing concern
over Soviet test violations, the Administration proposed in
early 1983 arenegotiation of theverification provisions to

allow U.S. scientists to directly monitor any nuclear tests
over 75 kilotons. On May 12, the Soviet embassy in Wash-
ington replied that “the U.S. side has no basis for raising
the issue of ‘improving’ the verification provisions. ” It
said that once the Treaty had been ratified, verification

questions could be resolved through routine consultations,
as che Treaty provides.

In January 1984, the Administration publicly chmged
the Soviet Union witha probable violation of the TTBT.
In the unclassified version of the compliance report sent to

Congress, the Administration states, “Whilet hea vailable
evidence is ambiguous, in view of ambiguities in the pat-
tern of Soviet testing and in view of verification uncer-
tainties, and we have been unable to reach a definitive con-
clusion, this evidence indicates that Soviet nuclear testing

activities for a number of tests constitute a likely violation
of legal obligations under the TTBT .” The issue is present-
ly in a stalemate, afthough both sides have pledged to abide
by the threshold aspects of the treaties, which prohibit
nuclew tests above 150 kilotons.

Verification Concerns
Although the Administration has expressed concern

about Soviet violations of the 150kt. threshold, all but the
most hawkish officials will concede that few, ifany, of the
violations have military importance. The larger issue—

aside from the question of Soviet credibility-is whether
and how the Treaty can be adequately verified,

Verification has historically posed a major obstacle to
thesuccessful negotiation ofnuclear test bans. In 1963, an

unresolved dispute over the number of seismic listening
posts to be placed on each nation’s territory proved a
small, but insurmountable, obstacle to the signing of a
Comprehensive Test Ban, Instead, the Kennedy Adminis-
tration was forced tosettle fora Limited Test Ban Treaty
(LTBT), prohibiting all but the underground detonation of

Under~round nuclear test

nuclew devices. During the TTBT negotiations, members
of the Nixon Administration recognized that seismic

monitoring techniques were not precise enough to ensure
total compliance. They remained confident, however, that
the exchange of geological and testing data provided for in
the Protocol would reduce any uncertainty to an accep-
table level. Small breaches in the Treaty’s 150 kt. limit
were not considered militarily significant.

Seismic monitoring capabilities have improved dramati-
cally in the two decades since the LTBT was signed. Most
scientists now believe that given the technical ability to
distinguish and identify nwdear detonations down to I

kiloton, a Comprehensive Test Ban could be verified with
high levels of confidence. Disagreement persists, though,
onthe level to which aTTBTcan reverified. The dispute
marks thecontinuation ofalong-standing rift between the
U.S. government and the majority of the American scien-
tific community on how to measure the magnitude of
Soviet nuclear tests.

Body Versus Surface Waves
A nuclear explosion emits two basic types of waves that

(Continuer! on page 18)

THRESHOLD TEST BAN TREATY

TTBT PROVISIONS
1. Each Party undertakes to prohibit, to prevent, and

not to carry out any underground nuclear weapon test hav.
ing a yield exceeding 150 kilotons at any place under its
jurisdiction or control, beginning March 31, 1976.

2. Each Party sitalllimit thenumber ofits underground
nuclear weapons tests to a minimum.

3. The Parties shall continue tbeir negotiations with a
view toward achieving a solution to the problem of the
cessation of nfl underground nuclear weapons tests.

PROTOCOL
1. “For the purpose of ensuring verification of cmn.

pliance with the obligations of the Parties under the Treaty
by national technical means, the Parties shall...excbange
the following data:

a. The geographic coordinates of the boundaries of
each test site and of the boundaries of the geophysically
distinct testing areas therein.

b. In formation onthegeo!ogy of thetesting ar@asofthe
sites . . .

c. The geographic coordinates of underground nuclear
weapons tests, after they have been conducted.

d. Yteld, date, time, depth and coordinates for two
nuclear weapon tests for calibration purposes from each
geophysicalfy distinct testing area where underground
nuclear weapon tests have been and are to re conducted.”
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Both charts graph Soviet nuclear tests at their Eastern Kazakh test site (also known as the Shagan RNer Test Area) bet-
ween 1976 and 1982. In the DoD chart to the left, the fact that Soviet t@stsseem to double in magnitude between 1978
and 1979 has been used as evident@ that the Soviets dkcovered U.S. plans to modify its yield calibration formula, and
raised its tests accordingly. But a more complete chart constructed by seismologists Sykes and Evernden demonstrate

(Continued from pa~e 17) however, had concluded that a modification of about 40

can be employed t: ca~brate its yield. “P, ” or body
waves, are compressional waves similar to sound waves in

air and water. They travel directly through the body of the
earth, penetrating its mantle and crust before being record-
ed by seismic stations. In contrast, the slower surface
waves travel only over the surface of the earth.

The United States has always monitored body waves to

determine the yield of Soviet tests. Observations at the
Nevada Test Site (NTS), where American nuclear weapon
tests are conducted, established a correlation between the
recorded value of P wave magnitude and the weapon yield.
These correlations were then applied to Soviet tests to
estimate their yield. The initial results showed some of the
largest Soviet tests to be in blatant violation of the TTBT,

registering yields as high as 400 kt.
From the beginning, prominent seismologists associated

with the negotiations and the Defense Advanced Research

Projects Agency (DARPA), which oversees research on
this issue, criticized the government’s reliance on a pure P
wave foimula. For several years, it had been known that

body waves were very sensitive to regional variations in the
geology of the test site. Due to relatively recent volcanic ac-

tivity, tbe rock formation at the Nevada test site absorbs P
waves more than most other places in the world. In con-

trast, the primary Soviet test sites are located in areas that
have not been geologically active, and which therefore emit

a high amplitude of P waves. The scientists argued that
when the linear curve established from Nevada test site
data was used to calculate Soviet test yields, systematic
overestimation resulted.

In recognition of this difference, between 1977 and 1978
the United States modified its formula to include a 20 per-

cent bias for waves from Soviet tests. Many seismologists,

percent was necessary to correct for the distortions in wave

magnitude. More recently, a number of prominent scien-

tists, led by Dr. Lynn Sykes and Dr. Jack Evernden, have
advocated a monitoring system that relies primarily on sur-
face rather than body waves. (A member of the TTBT
negotiating team, Dr. Sykes is now a consultant with

DARPA. Dr. Evernden formerly worked with DARPA
and is now with the U.S. Geological Survey.) Unlike P
waves, surface waves remain relatively unaffected by
variations in geological formations. It has been the ex-

perience of the United States that for explosions in hard
rock at many Nevada test sites, estimates of yield based on
a surface wave calculation have invariably agreed with ac-

tual yields, whereas estimates based on the P-wave formula
have sometimes been in drastic variance with the actual
yield.

Ambiguous Evidence
DARPA, which is generally considered the most conser-

vative government agency in its estimate of Soviet test
yields, has been less inclined to modify its scales. It has

been largely from information derived from this source
that the Administration has based its case for Soviet viola-
tions. According to a recent DARPA study, which com-
pared the largest 40 U.S. and Soviet tests between 1976 and
1981, the Soviets have detonated nine bombs above the 150
kt. threshold since the treaty came into effect. Of these,
two were between 200 and 250 kt., while one just exceeded
300 kilotons. According to Ralph Alewine, director of
geophysical sciences at DARPA, the yields were calculated
from a P wave scale that had been corrected by 30 percent.

DARPA’s evidence, which even the Administration con-
cedes is ambiguous, is not without its critics. The in-

(Condnued on page 19)
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that test yields at this site actually rose gradually over a period of three years. This supports the alternative argument
that after the TTBT went into effect, the Soviets decided to gradually increase the yields of its tests in Eastern Kazakh,
while closing most of its northern test facifity, where all the largest tests had previously been conducted.

(Continued from page 18) Kazakh between 1976 and 1978. According to the chart,
conclusive nature of the Administration’s findings has
been affirmed by scientists within several relevant govern-
ment agencies. According to Mike Nordyke, director of
the verification program at Lawrence Livermore National
Laboratory, there is “no hard evidence” of Soviet test
violations. This analysis has been affirmed by Livermore

seismologists Warren Heck rote and Peter Moukhrop,
who, in a series of reports concluded that “The distribu-

tion of seismically measured yields of Soviet nuclear
weapons tests is not inconsistent with Soviet observance of
the 150 (kiloton) limit. ”

Although tbe United States has reportedly modified fur-
ther its formula for calculating the yield of Soviet tests, to
reflect a bias of 30 percent, many scientists maintain that
the bias should be higher. During a recent symposium on
the verification of nuclear test bans, several speakers
presented a wide variety of evidence that P-waves from ex-
plosions at the eastern Kazakh test site register magnitudes
that are about 35 to 45 percent greater than those
from explosions in Nevada of the same size. Express-
ing this general view, Dr. Sykes has stated that the Ad-

ministration’s allegations “are based on the systematic
overestimation of tbe relation between seismic magnitude
and explosive yield. ” After calibrating Soviet test yields
according to a scafe based on surface waves and corrected
body waves, both Sykes and Evernden concluded that
none of the weapons tests exceeded the threshold, afthough
severaf came close to it.

A Misleading Chart
U.S. concern has also stemmed from the distribution of

a Department of Defense chart, which identifies t!]e yields
of nuclear tests held at the Soviet testing area in eastern

the estimated yields of the largest explosions at this site,
which were constant bet ween 1976 and 1978, roughly
doubled between 1978 and 1979. For the Soviet Union tc

be in compliance with the 150 kt. threshold after 1978, its
earlier tests would have to be 75 kilotons or less. Senator
Jesse Helms (R-N.C.), columnist Jack Anderson and other
critics believe the more likely explanation is that the
Soviets were testing just under the limit until 1978,

discovered that the United States was modifying its yield-
estimation formula, and raised the level of its weapons

tests accordingly,
However, there is good reason to believe that the chart

has been incorrectly assembled and interpreted. In tbe first
place, Soviet practice prior to the TTBT was to conduct all
large tests (above 50-75 kt.) at the island of Novaya
Zemlya in the Artic Ocean. Sykes and Evernden have sug-
gested that this was done for the same reason the U.S. con-
ducted its multi-megaton tests on Amchitka, to avoid ex-
cessive ground-shaking to nearby cities. It is afso known
that very few explosions at Novaya Zemlya had yields as
low as 150 kt.

After signing the TTBT, the Soviets had to choose be-
tween maintaining the Novaya Zemlya test facilities for
yields of 75 to 150 kt. only, or accepting higher ground
motions in the eastern Kazakh test center near the city of

Semipalatinsk, and thereby close down most of the north.
ern test facility activities. According to a chart constructed

by Sykes and Evernden, it is clear that the magnitudes of
the largest Soviet explosions in eastern Kazakh gradually
increased in at least three increments between 1976 and
1979 before stabilizing in 1979. One can interpret this in.

cremental increase in yields as a careful and deliberate

(Continued on page 20)
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(Continued from page 19)
evaluation of the ground effects of the higher yiekis on the
nearby city of Semipalatinsk. It is thus not surprising that

the Soviets did not immediately begin testing here at the
threshold limit.

Even if the USSR has exceeded the treaty threshold on
nine occasions, as the DARPA report suggests, there are
mitigating factors to consider. All but three of the possible
violations could be excused by the common understanding

which permits several minor broaches in the threshold per
year. Furthermore, none of the tests have been large
enough to confer any military advantage to the USSR. The

significance of even large tests is now somewhat limited.
The TTBT recognized the relationship between the ex-
plosive power of reliable, tested warheads and the con-

fidence of either side in a first-strike capability. Dramatic
improvements in missile accuracy, however, have proven
far more effective in increasing hard-target, first-strike
capability, thereby lessening the impact of the Treaty’s
restriction on high-yield tests. Both the United States and
the USSR have also perfected the technique of testing
powerful warheads at less than their maximum yield.

A Painless Resolution
Although the Administration has charged the USSR

with a probable violation of the TTBT, it has acknowledg-
ed that the evidence is ambiguous. Because of this inability
to determine a definite violation, the Administration has

argued that stricter verification measures must be negoti-
ated before it is willing to ratify the Treaty. This is clearly a
case of putting the missile before the warhead. The pro-
tocol’s elaborate provisions for exchanging a wide range of

geological and testing data was designed to provide a
framework for high-confidence verification. By agreeing
to ratify the TTBT, the Administration should be able to
resolve any of its suspicions. If, after signing the Treaty,
the United States determined the existence of past or pre-

sent violations, it would have formal grounds and channels
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for discussion, aswellas theability towithdraw from the
Treat y altogether.

Administration officials have expressed concern that
testing data received from the Soviets could be falsified,
and would therefore require verification through on-site
inspection. But geological data from the Soviet test sites
would be hard to falsify and should permit resolution of

the long-standing dispute over how to evaluate the
magnitude of body waves. The ratification of the accom-
panying PNET, with its provisions foron-site inspection,
would also bolster confidence in Soviet compliance.

If the Administration is truly seeking an effective and
verifiable agreement on nuclear testing, it should join the

Soviet Union in completing the negotiation of a Com-
prehensive Test Ban. Unlike the Threshold Test Ban, a

CTB would seriously constrain afuture generation ofex-
otic weapon systems nowon the drawing board. It is alaa
easier to verify a total, rather than partial, ban on testing.
Most important, the framework foraneffective verifica-
tion regimen, including provisions for seismic monitoring

stations and on-site inspection, has already been agreed
upon during negotiations conducted by the Carter Ad-
ministration.
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