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While the Administration tries to decide whether to
continue {0 observe the SALT II Treaty, FAS is unearth-
ing and promoting unrecognized virtues of the treaty.
The long and short of this Report is that the SALT II
Treaty can be used to achieve, quickly and easily, most
of the reduction constraints President Reagan asked for
on May 9th ard 13th, and much of the freeze Leonid
Brezhnev suggested on May 18th.

These two extraordinary facts underscore the great
importance of the struggle to maintain SALT I1. Will
the Administration’s determination to remain consistent
in denouncing SALT II shape its future policies? Or will
the world public pressures for arms control lead it to
seize these newly announced oppertunities? Only time
will tell. But the reader should examine the possibilities
within with care. The advantages of using SALT I as a
basis for future arms control are far in excess of the
value of the Treaty per se!

For example, as FAS members know, in late 1978 and
early 1979, the Federation pioneered in advancing the
notion of shrinking the limits and sublimits of the SALY
II Treaty by a fixed small percentage each year. Our
testimony to the General Advisory Committee of the
Arms Contrel and Disarmament Agency and open leiter
of December 13, 1978 to the President were followed up
by detailed briefings of highly placed military officials
on the effects of these reductions.

On May 6 of this year, President Carter revealed in a
Stockholm interview that he had made our proposal to

SALT II: BASIS FOR BOTH FREEZE AND REDUCTIONS?

Mr. Brezhnev in Vienna when SALT was completed in
June, 1979: 5% a year shrinkage of the limits and
sublimits of SALT IJ for each year of the SALT Il Trea-
ty. And President Carter said “‘we both believed that we
might conclude a 50% reduction in nuclear arsenals on
both sides even below the SALT II levels.”’

In the light of this history, it was natural for FAS to
ask, after President Reagan’s reduction plan unfolded,
bow well his plan could be encompassed by ‘‘shrinking
SALT II” limits. The answer, described in our sup-
plemental testimony of May 13 to the Foreign Relfations
Committee, is startling. A 50% cut in SALT IE limits
will force both sides to approximately 850 launchers, as
President Reagan asks, and it will lead the Soviet Union
to stay below the 5,000 missile warheads indicated,
which is President Reagan’s desire for both sides.

Moreover, it reduces Soviet land-based missile
warheads most of the way toward the President’s desire
to have land-based missile warheads under 2,500. In
sum, it produces most of what the President has asked,
and does it in an established context that will save years
of negotiation.

Because of that same context, shrinking SALT II may
vitiate many of the objections that underlie Leonid
Brezhnev’s rejection of it. The FAS observation has
already been adopted as a recommendation by former
Secretary of State Edmund Muskie. (See page 12)

This successful and provocative analysis led us to ask,

(Continued on page 2)

HOW MUCH FURTHER TO A
REAL FREEZE?

The purpose of this Report is to catalyze thinking in
both superpowers about the simplest way of moving
toward their avowed goals; with that in mind, we have not
sought broad agreement ‘‘approving’’ the above plan.
While it is derivative of ideas we have championed in the
past, and none would object were it achieved, it most cer-
tainly is not the general halt to the arms race which we also
seek. How far indeed is it from such a halt?

The SALT H limits permit each side, within those limits,
to shift its force-mix; thus each side can, for example, buy
cruise-missiles on bombers at the expense of land- and sea-
based MIRVed missiles and can move its land-based force
to sea. Thus the first and most important addition to
agreements of the above kind would be to radically reduce
the number of bombers permitted to carry the cruise
missiles allowed under the SALT I treaty. There appears
to be no immediate technical problem in doing so since the

Treaty contains agreed methods for monitoring the
number of bombers that would be permitted to have cruise
missiles and the average number of cruise missiles on each
such bomber (28).

The main difficulty would be the argument that, in the
absence of cruise missiles in large numbers, Soviet air
defenses would grow to undermine the effectiveness of
U.S. bombers. In fact, these arguments can be countered
in two quite fundamental ways.

In the first place, no one can be sure that Soviet air
defenses will work against our bomber penetration tactics
and, accordingly, the deterrent effect of our bombers is
assured,

Second, calculations concerning themselves with these
matters normally overlook the fact that U.S. retaliatory
missiles will pave the way for the later-arriving U.S.
bombers; the notion that Soviet air defenses will be work-
ing effectively in a nuclear war environment is pretty far-
fetched.

{Continued on page 12)

OTHER PROPOSALS—P. 7; FISSIONABLE MATERIAL CUTOFF—P.10
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(Continued from page 1)
after Brezhnev’s call for an interim freeze, whether the

SALT H Treaty could be used not only as a base for
reductions but also as a base for the freeze. The answer
is startlingly simple: if the SALT H limits and sublimits
are reduced to the level in being of each side’s forces,
this would not only produce a quite workable interim
freeze, with established limits, definitions, and rules for
replacement, but it seems also to provide every bit as
much freeze as can be adopted without negotiation,
viz,, “the day the talks begin®’ in Mr. Brezhnev's ter-
minology. Thus SALT II can be used to get about as
much ““instant’ freeze as the two sides are able to define
and agree upon with detailed talks, (For example,
readers will recall that the popular Kennedy-Hatfield
freeze resolution calls for immediate discussion of
““when and how’’ to secure a comprehensive freeze on

production, testing and deployment, but makes no pro-

vision for an interim freeze while talks are in Drogress, \

There is still more to be said! And it could cnt the
Gordian knot. The Administration’s given reason for
refusing a freeze is that any freeze would undermine
Soviet interest in those particular reductions which the
Administration seeks, If, therefore, agreement in princi-
ple could be reached on both sides on the shrinkage of
SALT H—both as the means of reduction and with the
goals such reduction involves—then the Administration
could forego its weapons buildup and accept the interim
freeze while details are worked out. The freeze should
include the elimination of each side’s option for a new
light ICBM. But this loss of MX would be balanced by
the elimination also of 150 Soviet heavy missiles—vic-
tims of the 50% cut in sublimits.

Accordingly, we urge both sides to consider reaching
agreement in principle, simultancously, on a SALT II-
based interim freeze and onm a SALT Il-based 50%
reduction. The Reagan reductions, and the Brezhnev
freeze, can both be encompassed through simple adjust-
ment of the SALT II limits and sublimits. As all
negotiators know, future agreements are invariably
more easily attained when based on past ones. SALT 1I
is the ever-more-obvious fulcrum for both an interim
freeze and sharp reductions. SALT II was eriticized dur-
ing the 1979 SALT debate as scaffolding built around
the arms race so as to have only nominal effects on on-
going programs. But if SALT II limits are reduced to
force fevels in nemg, 80 as {0 pruvme an interim freeze,
and if these limits are shrunk, so as to provide reduc-
tions, this scaffolding will begin to quickly cat the
building down to size and prove its real worth.

Needless to say, even the above combination of pro-
posals will only begin the process we need and, indeed,
they will constitute, together, miwch less than a real
freeze, For example, bombers with cruise missiles will
open a new arm of the arms race and submarine missile
modernization will be a nrnhlem But from this new
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base of agreement on reduction and rudimentary freeze
both sides could begin, at least, to negotiate still further

Chairman: FranNk von HIPPEL

Vice Chairman: Joun HOLDREN

Secretary: GEORGE A. SILVER
F AS Tregsurer: ROBERT M. SoLow

Director: JEREMY J. STONE

The Federation of American Scientists is a unique, non-profit,

civic organization, licensed to lobby in the public interest, and
composed of 5,000 natural and social scientists and engineers who
are concerned with problems of science and society. Democratic-
ally organized with an elected National Council of 24 members,
FAS was first organized in 1945 as the Federation of Atomic Scien-
tists and has functioned as a conscience of the scientific commun-

ity for more than a quarter century,
SPONSORS

*Philip W. Anderson (Physics)
*Christian B, Anfinsen {Biochemistry)
*Kenneth J. Arrow (Economics)
*3ulius Axelrod {Biochemistry)
*David Baltimore (Biochemisiry}
Leona Baumgartner (Pub. Health)

Paul Beeson (Medicine
Lipman Bers (Mathematics)

*Hans A. Bethe (Physics)

*Konrad Bloch (Chemistry}

*Norman E. Borlaug {Whear)
Anne Pitts Carter (Economics)

*(Owen Chamberlain (Physics)
Abram Chayes (Law}

Morris Cohen (Engineering)
Mildred Cohn (Biochemistry)

*Leon N. Cooper (Physics)

*Carl F. Carl (Biochemistry)
Paui B. Cornely (Medicing)

*Andrg Cournand (Medicine)
Carl Djerassi (Organic Chem.)

*Renato Dulhecco (Mlcrobmicg))
John T. Edsail (mcmgy;

Paul R. Ehzlich (Biclogy}

*John F. Enders (Biochemistry}
Adrian Fisher (Law)

*Val L. Fitch (Physics)

*Paul J. Flory (Chemistry)
Jerome D. Frank {Psychology)
John Kenneth Galbraith {Economics)
Richard L. Garwin (Physics}

*Walter Gilbert (Biochemistry)

Edward [. Ginzton (Engmccnng)
Marvin L. Goldberger (Physics)
+*Donald A. Glaser (Physics-Bioiogy)
*Sheldon L. Glashow {Physics}
*H K. Hartline (Physiology)
Walter W. Heller (Economics)
*Alfred D. Hershey (Biology)
Hudson Hoagland (Biclegy)
*Robert W. Holley (Biochemistry)
Marc Kae (Mathematics)
Henry $. Kaplan (Medicine)
Carl Kaysen (Economics)
*H, Gobind Khorana (Biochemistry)
George B. Kistiakowsky (Chemistry)
*Arthur Kornberg (Biochemistry)
*Polykarp Kusch (Physics}

*Willis E. Lamb, Jr. (Physics)
*Wassitky W . Leontief (Economics)
*Fritz Lipmann (Biochemistry)
*William N. Lipscomb (Chemistry)
*S.E. Luria (Biology)

Roy Menningerr (Psychiatry)
Robert Merton (Sociology)
Matthew 5. Meselson {Biology)
Neal E. Miller {Psychology)

Philip Morrison (Physics}

*Robert §, Mutiken {Chemistry)

*Daniel Nathans (Biochemistry)
Franklin A. Neva (Medicine)

*Marshall Nirenberg (Biochemistry}
Robert N. Novee (Indust. Exec.)

*Severo Ochoa (Biochemistry)
Charles E. Osgood (Psychology)

*Linus Pauling (Chemistry)

*Arno A. Penzias (Astronomy}
Gerard Piel (Sci. Publisher)
CGiearge Polva (Mathematics)
Ma.rk Ptashne (Molecu]ar Blolog))
*Edward M. Purcell (Physics)
George W. Rathjens (Def. Palicy)

“Burton Richter (Physics)

David Riesman, Jr. {(Sociclogy)
Walter Orr Roberts (Solar Astron.)

*i. Robert Schrieffer (Physics)

*Julian Schwinger {Physics)
Herbert Scoville, Jr. {Def Policy)

*Glenn T, Seaborg (Chemistry)
Stanley K. Sheinbaum (Economics)

*Herbert A. Simon (Psychology)
Alice Kimball Smith (History}
Cyril S. Smith (Metallurgy)
Robert M. Solow (Economics)
*Albert Szent-Gyorgyi (Biochemisiry)
*Howard M. Temin {Microbiology)
*James Tobin (Economics)
*Charles H. Townes (Physics)
*George Wald (Bielogy)

Myron E. Wegman (Medicine)}
Yictor F, Weisskopf (Physics)
Jerome B. Wiesner {Engineering)
Robert R. Wilson (Physics)

C.5. Wu (Physics)

Alfred Yankauer (Medicine}
Herbert F. York {Physics)

NATIONAL COUNCIL MEMBERS (elected)

Harrison Brown (Chemisiry)

Earl Callen {Physics}

Barry M. Casper {Physics)
Rosemary A. Chalk {Pol. Science)
Britton Chance (Chemistry)

Hugh F. DeWin (Physics)
Herman Feshbach (Physics)

Lee Grodzins (Physics)

hr(lcrton H. Halperin (Pol. Sclence)

nergy Policy)
Henry €. Kelly (Energy Policy

L eonard Meeker {Law)
Robert Pindyck {Ecenomics)

Victor Rabinowitch (World Davel )
Peter Raven-Hansen (Law)

Patricia Rosenfield (Environ. Health)
Angrew M. Sessler (Physics)

Martin L. $herwin (History}

George A, Silver (Medicing)

Eugene B. Skolnikoff (Pol. Science)
Robhert H, Socolow (Energy Palicy)
Archie L. Wood (Dcfcnse)

Dorothy 8. Zinberg {Science Policy)

*Nobe! Laureate

L ALQ The Federation of American Scientists Fund,

r founded in 1971, is the 501(c)(3) tax-deductible

FUND research and educational arm of FAS. It is
governed by eight trustees, of whom six are ap-
pointed by the FAS Chairman.

Moshe Alafi
Pavid Baltimore
Matthew Meselson
Stanley Sheinbaum

*Jeremy J. Stone (ex officio)
*Martin Stone (Chairman)
Martin S. Thaler
Frank von Hippel (ex officio)

*No relation.

The FAS Public Interest Report (USPS 188-100) is published
monthly except July and August at 307 Mass. Ave., NE, Washing-
ton, D.C, 20002. Annual subscription $25/vear. Copyright ©
1981 by the Federation of American Scientists.

collateral constraints. This is one easy way to begin again.
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SHRINK SALT It BY 50% TO GET
THE REAGAN PLAN

What foliows is supplemental testimony to the Senate
Foreign Relations Committee by Jeremy J. Stone with
inserts from his main testimony so as to summarize the
case for a 50% cut in SALT II limits as a good approx-

imation to the Regesan disarmament nfnn wn‘h QJf

...................
course, the enormous advantage of domg it wzrhm a
context and, moreover, an aiready negotiated context.’
Shrinking SALT II by 50% would get the Administra-
tion most of the way to its plan in a fraction of the time
required for negotiation.

Mr. Chairman and Members of the Committee: On May
13, the day I testified to the Committee, the President
enlarged upon his proposed arms control plan to include
reductions of missile launchers on both sides to
850—a 50% cut of our levels—in addition to previously an-
nounced goals of cutting ballistic missile warheads “‘t
equal ceilings at least a third below current levels.””*

Accordingly, we submit this supplemental testimony
amending and perfecting the suggestion that shrinkage of
the SALT II limits is a plausible and desirable method of
achieving the President’s objectives.

...We recognize that, two days ago, Secretary of State
Alexander Haig advised the Committee that we have
“‘passed beyond”” SALT I, that ““we consider SALT II to
be dead,” and that we have ‘“‘so advised the Soviet
Union.”” On the other hand, it is evident that the Ad-
ministration intends to abide by the SALT II limits, and
that this nncmnn hag strong, even consensus, support in
the Congress and may even shortly be formally endorsed
by the Congress!

Under these circumstances, it is obviously relevant to in-
vestigate how the SALT II structure, being thus maintain-
ed, would lend itself to reductions since if nothing else
works, this might. Moreover, the use of the SALT II struc-
ture as a context for disarmament does not, in any way,
shape or form, require the Administration to abandon any
further conditions, or negotiating objectives, which it
might have. Indeed, this investigation is an effort to
Sacilitate the Administration’s goals by means of the SALT
I éontext
method of reducing the SALT II limits is so

ism
pa“ﬁ“] that it might be taken up by a subse-

Kdl ) VY & 2RV

*On May 9th, at Eureka College, the President said:

““At the end of the first phase of the START reductions I expect ballistic
missile warheads—the most serious threat we face—to be reduced to
equal ceilings at least a third below current levels. To enhance stability, I
would ask that no more than half of those warheads be land-based. T hope
that these warhead reductions, as well as significant reductions in missiles
themselves, could be achieved as rapidly as possible.”’ (Background brief-
ings had interpreted ‘‘significant”’ (sict) as meaning about 15%.)
However on May 13, at the White House, he said:

“Today, the United States and the Soviet Union each have about 7,500
nuclear warheads poised on missiles that can reach their targets in a mat-
ter of minutes. In the first phase of negotiations, we want to focus on
lessening this imrinent threat. We seek to reduce the number of ballistic
missile warheads to about 5,000—one-third less than today’s levels; Hmit
the number of warheads on land-based missiles to half that number and
cut the total number of all ballistic missiles to an equal level—about one-
half that of the current U.S, level.”’

quent Administration, if not by this one, if, as is entirely
possible, this Administration is still negotiating its agree-
ment when its term of office ends.

The Committee will recall that, in addition to its en-
dorsement of the SALT II Treaty, it unanimously approv-
ed, on November 1, 1979, the McGovern-Chafee resolu-
tion urging the President:

“At the earliest possible moment during the SALT
I negotiations, on the basis of mutuality, to pursue
continuous year-by-year reductions in the ceilings
and subceilings under the Treaty so as to take advant-
age of the Treaty already negotiated and to begin a
sustainable and effective process of reductions in
strategic arms which promotes strategic equivalence
under conditions of strategic stability.’’

The underlying notion was to have the two sides agree to
a simple percentage, e.g., 5%, and to reduce each of the
levels and sublevels of SALT II (including the limits on
heavy missiles) by 5% each year.

Indeed, just last week, former President Jimmy Carter
revealed at Stockholn that he had proposed to Mr.
Brezhnev at Vienna, in June 1979, that “*we have through
the five year period in which SALT III would be effective,
ending in 1985, a 5% reduction in limits each year...”
(New York Times, May 7, 1982, pg. Al2). The May 8-9
issue of the International Herald Tribune shows that the
President even said that he and Mr. Brezhnev ‘‘both
believed that we might conclude a 50% reduction in the
nuclear arsenals on both sides even below the SALT II
levels.” In sum, the notion of a 50% reduction in these
levels seems to have been well understood on both sides
even three years ago.

As a consequence, we know, in particular, that the
previous Administration had staffed out the proposal of
5% cuis on the limits and sublimits of SALT Ii and that it,
like the Committee, saw this method of percentage reduc-
tions as feasible. (Indeed, many Committee members will
remember that, during its debate in the fall of 1979, chair-
man of the Joint Chiefs of Staff, General David Jones,
wrote Senator McGovern a letter endorsing such a method
and even the particular percentage, 5%.

We do not know, of course, why Mr. Brezhnev did not

take President Carter up on his proposal of 5% reduction.
For all we know, he considered it premature until SALT I

was ratified and, in any case, conditions have changed.

Accordingly, we propose that the Committee review this
method—which it has already proposed for linking SALT
II to reductions—with an eye to seeing whether this com-
bination of a negotiated treaty and a reduction method can
fill the President’s desires.

In light of this new announcement, this testimony in-
vestigates the utility of a 50% cut in SALT I limits as the
indicated degree of SALT Il shrinkage. With some further
collateral restraints to prevent warhead buildup under
some SALT II permitted scenarios, the suggestion to
shrink SALT II still seems a good one.

Consider, first of ali, the rough outline of a 50% cut in
SALT II limits.

Using the form indicated earlier, we have:
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Land- & Sea-
Land- Land- & Sea-  Based MIRVed Total
Based Based missiles & bombers  Strategic
Heavy  MIRVed MIRVed with cruise Delivery
Missiles  Missiles Missiles Missiles Vehicles
Existing
Limits 308 820 1200 1320 2250
Approx.
50% cut 150 410 600 660 1125

Clearly there is no sublimit mandating equal ballistic
missile ceilings of 850 but, equally clearly, the reduction is
roughly appropriate, leaving room on each side for 275
strategic bombers. (The U.S. presently counts about 320
such bombers and the Soviet Union 150 such bombers.)
Therefore our first observation is:

I. A50% reduction in SALT II limits would nicely
accommodate equal levels of missile launchers at the
level of 850, as desired by the President. Indeed, such a
cut would, in any case, leave the two sides with numbers
of missile launchers that were quite close, and whose
differences were compensated for by differences in
numbers of strategic bombers maintained.

Even assuming that the Soviet Union did not procure a
new strategic bomber and kept only its 150 strategic
bombers, it would maintain, under this 50% cut, only 975
ballistic missile launchers. This is only a 15% increase over
the 850 desired by the President and would be, in any case,
compensated for by the greater number of U.S. bombers
that could fit under the 1125 limit (on bombers plus
missiles combined). It should be easy to negotiate any
greater parallelism of forces than this, if necessary, and it
is quite unclear why it should be necessary! At worst, the
U.S. could build up to 975 strategic missiles and cut down
our bomber force to 150 if we felt so strongly that the
forces had to be equal.

Next, consider the question of the one-third cut in
missile warheads desired by the President. In a footnote
below, we calculate the number of warheads, using SALT
II counting rules, that might be eliminated from current
levels if this reduction took place tomorrow. These include
1,000 warheads from heavy missiles, 840 warheads from
SS-19s (40) and SS-17s (150) and 935 warheads from
single-warheaded missiles. This totals 3,275 warheads and
exceeds ome-third of current Soviet ballistic missile
warheads, which the Administration describes as being
7,500 in number according io estimates and 9,000 in
number according to SALT counting rules.

Needless to say, Soviet missile warhead numbers are
growing and can grow further under SALT II limits.
Under some abstract but totally implausible situations,
they could grow to more than 12,000 warheads (e.g., if all
jand-based missiles were turned in for sea-based missiles
and given the top warhead-per-missile limit permitted of
14).

Accordingly, the two sides would need to negotiate cer-
tain side conditions to ensure that, under SALT II reduced
limits, these reductions from current numbers were not
offset by permitted improvements. What would these con-
ditions look like on the Soviet side?

The Soviet Union has the right, under SALT II, to build
a single new (light) ICBM, which is to say, an ICEM
smaller or equal in throw-weight and launch-weight to that
of the §5-19; this missile can have up to 10 warheads. It
has often been both rumored and presumed that the Soviet
Union would use this option to produce a new single-
warheaded ICBM to replace the $S-11. If this rumor were
correct—or if this decision not to use the option for a
MIR Ved missile were mandated—then the reduced Soviet
force would turn out to be below the 5,000-warhead limit
desired by President Reagan, assuming that the Soviet sub-
marine MIRVed missiles averaged less than 8 warheads
each, as seems wholly likely.

In sum, in that case, the Soviet force would look like
this:

Missile -
Launchers Warheads
150 heavy missiles with 10 warheads each = 1,500
260 $S-19s with 6 warheads each = 1,560
190 submarine-launched missiles with up
to 8 warheads each* = 1,520
375 88-11s or other single-warheaded
missiles = 375
mLS_O_bombers = 0
1125 missile and bomber launchers 4,955

satisfying all of the SALT II
reduced limits

The Soviet agreement to limit its option for a new light
ICBM to an unMIRVed one could come about in these
ways:

1) 1t could be planning to do so anyway;

2) It could be willing to do so for other general reasons;

3) It could agree to give up any new missile if the U.S.
gave up its option for a new missile (MX), which the U.S.
might well do since it is unsure how to base the MX! (Op-
tion 3 was proposed by SALT II negotiator Paul C.
Warnke in his April 14, 1982 National Press Club speech.)

Other alternatives which would permit the Soviet force
to stay below the 5,000-warhead required limit include:

1) The new ICBM would be MIRVed but, as a replace-
ment for the $8-19, might have no more than the six
warheads of that missile-—not using the full 10-warhead
quota available, a quota designed to cover the original
U.S. MX design.

2) The two sides could agree to reduce the 10-warhead
quota to, for example, eight; indeed, the U.S. is planning
on eight, rather than ten, warheads on its new light missile
(MX) according to recent reports. In this case, Soviet
submarine-launched MIRVed missiles could still average
five to six warheads while maintaining a Soviet force of ap-
proximately 5,000 warheads.

*It is unlikely that the Soviet submarine-launched force would utilize the

14-warhead limit negotiated in SALT (the limit was set at 14 to accom-
modate our Poseidon) since no submarine-launched missile tests have
been announced thus far with more than seven warheads.



June 1982

Page 5

Therefore, we reach this conclusion:

II. A 50% reduction in SALT II limits would be
wholly consistent with a 5,000-warhead total on Soviet
ballistic missile launchers and could be secured with side
conditions that might be easily and variously achieved.
Of these restrictions, the most important turn on the
Soviet option for a new 10-warheaded ICBM. If the
negotiated limit is 6,000 warheads, even this side condi-
tion is unnecessary.

Finally, there is the question of the side condition
limiting land-based ballistic missile warheads to 2500. This
condition does not require any reductions whatsoever on
the U.S. side and hence cannot be expected to be complete-
ly negotiated on the Soviet side. However, the above table
shows that the Soviet force would be moved two-thirds of
the way toward the 2500 limit from the 5500 total of today
by the 50% reduction—with the above understandings.
This is probably as much success as one can expect.

Now why should the two sides prefer to have the reduc-
tions go forward in the context of SALT II, and of
percentage reductions, rather than in some much less struc-
tured fashion, as in the President’s original proposal?

Consider the American side first:

* The Administration is probably assuming anyway that
the SALT II limits will continue to be maintained even if
ratification does not take place; unfortunately, without
ratification, no one can be sure.

s SALT II prevents the Soviet Union from building
several new missiles and limits them to one which, as
above, may be eliminated as part of the agreement.

s SALT II prevents the Soviet Union from building large
numbers of single-warheaded missiles (with a view to
meeting the one-third cut requirement in warheads) while
expanding its lead in numbers of ballistic missiles (2,400 to
1,700).

* Percentage reduction gives the U.S. considerable pre-
dictability concerning the shape the Soviet force will take
after the reductions. In particular, it ensures that the
Soviets’ overall force structure is basically shrunk, with
HCdVy Iﬂ]bbllt:b sure 1o Ul‘: rcuu{.cu blg.mm.duu_y auu Overau
numbers of missiles being reduced.

In sum, using SALT II as the base for percentage
reductions virtually achieves the President’s main goals of
50% cuts in missiles and one-third cut in warheads, and
much of his secondary goal, while precluding any unpleas-
ant surprises.

For the Soviet Union, there is reason to prefer SALT II
plus percentage reductions because

a TATT IY Alirdaa T 3 jcoi
SALT Il includes limits on U.S. cruise m ]

bombers, weapons the Administration has simply left out
of its proposal.

¢ SALT II includes limits on numbers of bombers, and
limits the U.S. to one new light ICBM, which, as above,
may be eliminated as part of the agreement.

s Percentage reductions gives the Soviets, as with
ourselves, greater predictability over what the reductions
will include.

In sum, the Soviet Union might well prefer the Presi-
dent’s program If it were part of the President’s recom-

mending the SALT II Treaty to Congress, with a 50% cut in
all its limits.

Finally, for both sides, percentage reductions has the
still further advantage that the percentage reductions of
whatever percent a year could be extrapolated well beyond
the 50% cut without much further negotiation; in short, if
the method were working well, it could be continued.

TRUNCATE SALT Il TO GET
THE INTERIM FREEZE

““...it is necessary to preserve everything positive that
has been achieved eariier. The talks do not start from
scratch but a good deal of far from useless work has been
done. This should not be overlooked.

We would be prepared to reach agreement that the
strategic armaments of the USSR and the U.S. be frozen
now as soon as the talks begin—frozen quantitatively—
and that their modernization be limited to the utmost.”’

Leonid Brezhnev, May 18, 1982,

What Brezhnev had in mind, we do not know. But just
as SALT II can be shrunk in its limits and sublimits to pro-
duce a close approximation of the Reagan Plan, so also
can SALT II limits and sublimits be truncated to produce a
working interim freeze.

This not only would *‘preserve everything positive’” that
had already been achieved but would likely lead to the
most far-reaching freeze that can be negotiated without
negotiation, i.e., s0 as to start on the day the ‘‘talks
begin » '

The easiest way to understand the nature of a SALT II-
based interim freeze is to examine, in fact, what would
happen if the SALT Il limits were reduced to the level of
the forces in being. The limits are, in order, as follows:

(@) ) ) @ {e)

MIRVed MIRVed (¢} + Bombers Strategic

Heavy Land Land & Sea with Cruise Delivery

Missiles Missiles Missiles Missiles Vehicles
308 820 1200 1320 2250

Within these limits, there is a defined freedom to mod-
ernize forces, and to replace them, so long as the number
of warheads per missile is not increased beyond certain
limits (‘‘14’> on sub-based missiles, ‘‘previously tested

» (11 L4
numbers’” on specific land-based missiles, and ““10’” on the

one new light ICBM permitted on each side).

Presently, the two sides are not filling out these overall
limits in all cases. Accordingly, under SALT II they can, in
principle at least, build up to the limits involved. But what
if each limit were shrunk to the level at which each side
presently found itself? For the U.S., for example, the
levels would become:

0 550 1100 1115 2020

Thus, under the freeze, the U.S.: could net build any
heavy missiles (it has no plans to anyway); could not build
any new land-based MIR Ved missites (unless it dismantled
some of the 550 Minuteman IH); could not have a com-
bination of more than 1100 land- and sea-based MIRVed
missiles now deployed (unless it wanted to reduce land- or
sea-based MIRVed missiles); and could not increase its
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overall number of strategic delivery vehicles above the
present 2020.

Under the SALT II-based freeze, the Soviet Union’s
situation would look something like this:

308 760-820 1000 1000 2500
In short, the Soviet Union: could not increase its heavy
missiles; could not increase its MIRVed ICBMs by much
more than completing the construction of those started (it
is already near the 820 ceiling); could not continue MIRV-
ing its sub-launched force unless it dismantled some land-
based MIRVed missiles; could not begin to put air-
launched cruise missiles on bombers (it is not ready to do
this); and would have to make reductions in its overall
strategic delivery vehicles to get it down to the SALT limit
of 2250 (unless it negotiated this freeze-in-being to permit
it to halt at that level, 2400-2500, where it is presently—this
could turn on whether the U.8. ratified SALT II!)

The SALT II-based freeze should be defined to prevent
each side from building the one new ICBM permitted
under SALT II. For the U.S., this is the MX missile. MX
would not be deployed, in any case, for the period of the
freeze if that freeze were a two- to three-vear interim freeze.
And the U.S. is quite unsure where to base it and may
have to forego it anyway. The precluding of the new light
Soviet ICBM would also simplify the subsequent negotia-
tions for reductions. In principle, a freeze should not per-
mit new missiles except, at best, as replacements and these
are not mere replacements, on either side,

INTERACTIONS BETWEEN THE INTERIM
FREEZE AND SUBSEQUENT REDUCTIONS

The annual reductions in SALT II limits would, presum-
ably, be from the original common limits of the SALT Il
Treaty (308, 820, 1200, 1320, 2250)—rather than as
percentage reductions from those truncated SALT-
category limits-in-being that define the interim freeze.
Each side would anticipate these reductions as they would
occur over time and factor them into its planning. In par-
ticular, it would recognize that certain missiles were
necessarily going to be dismantled and it could, if it
wanted, dismantle them earlier so as to accommodate
earlier procurement in those categories which it was not
ready to discontinue.

For example, 50% cuts in the MIRVed land-based
missile quota to 410 would mean only eventual! reductions
in the 550-missile Minuteman III force. (There would be
no immediate necessity to reduce land-based MIRVed
missiles until the 820 limit was reduced by a third to the 550
level and below which would take a few years.) But the Ad-
ministration could reduce Minuteman III missiles now so
as to continue puiting air-launched cruise missiles on
bombers.

What this shows is the synergism for force planning that
results from having the freeze limits, and the eventual
reduction limits, based on the same categories. Even
though the freeze limits and the SALT II limits would be
different, they are based on the same categories (heavy
missiles, MIRVed land-based missiles, MIRVed land- and
sea-based missiles, etc.). As a result the freedom-to-mix

rights under the freeze, and the freedom-to-mix rights
under the ever-shrinking SALT II limits, would be highly
compatible. This will immensely encourage agreement in
the two defense ministries.

EFFECTS OF THE COMBINATION OF
SALT II-BASED FREEZE AND REDUCTION
PROPOSAL: U.S. and Soviet Union agree to freeze their
SALT Il category force levels at the SALT I levels already
achieved when the talks begin and to proceed, thereafter,
to reduce the original SALT IT limits by 50% over a period
of 7 years. As part of the freeze, each agrees to forego its
option for a new light ICBM and to limit future
submarine-based MIRV warheads to 8 rather than 14.

As indicated on page 4, the Soviet force under these
conditions would include 975 missiles and 150 bombers for
a total of 1125 launchers. It would have about 3,500
warheads on land arising from 150 heavy missiles with ten
warheads each, 260 S8-19s with six warheads each, and 375
SS5-11s with one warhead each. It would have 190
submarine-launched missiles on some dozen submarines
with 1320 warheads.

The Soviet force would continue to be much more than
twice as large on land as it was on sea. But under the
SALT limits—since land-based MIRVed missiles are
within each of the larger categories—land-based MIRVed
missiles can be phased cut in favor of sea-based MIRV.
Thus the Soviet Union could build more submarines and
reduce its missiles on land.

The U.S. would have, at the end of the agreement, a
force that could take various forms. The 50% reduced
SALT II limits would be, again:

150 410 600 660 1125
Very likely, the U.S. would continue to press for about 120
strategic bombers with cruise missiles; these would carry
an average of 28 cruise missiles each for 3,360 warheads.
Having given up MX, the U.S. would maximize its
warhead quota by using its MIRVed missile limit of 600
land- and sea-based MIRV on submarines (where R
warheads are permitted rather than the 3 warheads on the
most heavily MIRVed Minuteman 111 land-based missile).
Accordingly, it would probably end up with 540 sea-based
missiles, all of which were MIRVed, and no MIRVed
missiles on land. But this does not have to be followed
religiously.

Missile Warheads
Warheads or Bombs
0 heavy missiles 0 0
0 MIRVED land-based missiles W] ¢
540 sea-based MIRV with 8 warheads 4320 4320
120 bombers with 28 cruise missiles 0 3360
310 Minuteman II missiles with one 310 310
warhead
_15_§ bombers with bombs 0 ?
1125 strategic delivery vehicles 4630 9000 +

(Satisfying all SALT I
limits 50% reduced)

Thus, the new ““50% reduced’” force would meet the
President’s limit of 5,000 missile warheads and his cut to

Era
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850 missile launchers (and meets the Hmit of 2,500 missile
warheads on land). As a consequence of the buildup of
cruise missiles, however, the total number of U.S.
deliverable warheads and bombs would probably stay at
the level of 9,000 where it is today. By contrast, the Soviet
force wouid have been reduced in warheads substantially.
As a consequence, the Soviet Union would have only been
encouraged to develop its own air-to-ground cruise missiles
and to mount these on existing or new bombers. Thus the
U.8. advantage would be short-lived and the arms race
would simply have moved on from ballistic missile
warheads to cruise missile warheads.

Accordingly, if only to make agreement possible, the
two sides shouid tighten up their restraints on cruise
missiles on bombers. In light of Soviet air defenses, against
which these cruise missiles are designed, this may, in turn,
require restraints on Soviet air defenses. But inasmuch as
both sides have already agreed to build ballistic missile
defenses, it should be possible, in principle, to persuade
them to limit their defenses against bombers, which have
become, after all, the lesser part of the threat.

As an additional problem the two sides would have, in
theory, vulnerable jJand-based forces. The U.S. would have
“only’’ 300 land-based missiles, However, these are more
than enough, even if threatened by 95% destruction, since
the ten or fifteen remaining such missiles can destroy ten or
fifteen cities and, of course, because several thousand
warheads would remain on submarines and bombers. The
fact is that the U.S, has no solution to land-based missile
vulnerability that seems workable and hence this vulner-
ability is becoming a simple fact of life with or without
arms control.

The Soviet Union would have 785 land-based missiles.
These would be, in principle also, vulnerable to the
thousands of accurate sea-based warheads on Trident
missiles. Each side would just have to accommeodate itself
to the fact that this particular leg of the triad was
vulnerable to attack. But each could, if it wished, move
more of its Jand-based forces to sea and so retain either

v 1 afthic
more Or iess of this component as it wished. (T“ add;tieﬂ, if

restraints were added on missile flight tests, it might be
possible to slow the growth in accuracy or to restrain con-
fidence in it.)

What would happen after this? The limits might be fur-
ther reduced vyear by year. The fractionation limits
(numbers of MIRVs per missile) might be also. Agreement
might be reached not to build follow-on bombers.
Elements of freeze would be conjoined to new elements of
reductions. We would have started the arms race into
reverse using the “prefabricated’’ agreement at hand:
SALT .
added in press: on the basis of initial briefings, the notions
in this Report of using truncated and shrinking SALT II
limits as the “‘core’ for ever-more-comprehensive freeze
regimes seem persuasive both to SALT I supporters and
freeze specialists. Members are encouraged fo send sugges-
tions and reactions.

OTHER PROPOSALS

A number of proposals are circulating for structuring at
least part of the process of freeze and/or reductions; some
are described below.

Senator Alan Cranston and Admiral Noel Gaylor:
Cut Off Fissionable Muterial and Dismantle Warheads

The superpowers would *‘close their facilities producing
material for nuclear warheads” and would “‘immediately
freeze the growth of nuclear weapons stockpiles’ while
permitting the two sides to undertake *‘selective moderni-
zation’’ by recycling needed new warheads “from a dis-
mantled system.>” Together with a comprehensive test ban
and this ban on production of fissionable material, the two
sides would agree 1o “‘phased reductions in stockpiles of
highly enriched uranium and plutonium’’ by making con-
tributions of such materials to IAEA. In effect, the two
sides would turn in nuclear warheads on a quota basis—
choosing whatever warheads each wished—and IAEA
would denature the fissionable material so that it would
not be weapons-usable.

In brief, this proposal accepts the feasibility of having
IAEA monitor production of fissionable material but gives
up on fabrication of new warheads from existing fis-
sionable material. But by introducing the notion of
destroying agreed quotas of nuclear warheads, it would
diminish stockpiles. Since both sides have approximately
25,000 nuclear warheads each, this process would have to
be far-reaching indeed before the central strategic sys-
tems—of land-based missiles, bombs on strategic bombers
and warheads on sea-based strategic submarines—would
be touched.

Sidney Drell’s Limits On L+ RV:

This proposal would limit the number of launchers (L}
and re-entry vehicles (RV) to some upper limit less than,
for example, 8,000, and that overall limit could be steadily
reduced with time. Bombs on bombers (or on air-launcher
cruise missiles) would be counted as re-entry vehicles just
as would multiple warheads on sea- or land-based missiles.
The bomber itself would be counted as a single launcher
and the 16 or 24 missiles on each missile-firing submarine
would be counted as 16 or 24 ““launchers.” In effect, where
SALT limits launchers and controls re-entry vehicles with
limits on ““fractionation’’ (at the level of MIRVing already
attained), the Drell proposal would permit changes in
numbers of launchers and/or numbers of re-entry vehicles

o lone ag the new modernized total efnvpr‘l below the limit

50 107 AE W A La VY

agreed. Thus it is, in no way, a limit on modernization.

A comprehensive form of this proposal would limit
“L+RV?” to 9,000 while including all nuclear systems of
range greater than 1,000 miles; hence this form would in-
clude tactical nuclear weapon systems and eliminate such
grey area systems as the Backfire bomber from being a
source of contention.
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Afton Frye: Permit Modernization at the
Price of Reductions

Under the Frye Plan, *‘for each new, more survivable
strategic weapon deployed by either side, it should

eliminate two older, less stabilizing weapons. In short, the

SALIALIRAEARR LY A WSAMARA g awind SelRlilaiuiin Laptrily, 211 311053,

price of modermzatton would be reductions.”’ Each side
would be free to eliminate what it wished. The process
“should aim broadly for agreed, equal levels; an interim
target of about 6,000 warheads on a side would be
reasonable.”” Put forward as a ‘‘lurking consensus’ be-
tween the Kennedy-Hatfield desire to freeze now, and
reduce subsequently, and the Jackson-Warner proposal to
“reduce to equal levels’’ first, it has not yet spelled out
how the reduction rule and the goal of ‘“‘agreed equal
levels®” are meshed or what would happen when the interim
target was reached.

The Gore Proposal: Counterforce Freeze, De-MIRV

and Reduce

Congressman Albert Gore’s proposal would begin with
a ‘“‘negotiator’s pause’’ or selective freeze on any additions
to the counterforce inventory of either side, or to im-
provements to counterforce weapons currently deployed.
This would be followed by negotiations for rednctions in
the remaining counterforce weapons on both sides. In
return for the substantially larger reductions on the Soviet
side, the U5.S. would forego deploying the MX or the Tri-
dent II (D-5) missile. As the MIRVed land-based missiles
were climinated, a new ICBM carrying just one warhead
would be substituted.

In sum, the Gore proposal is really a proposal to repeal
the advent of MIRV on land-based missiles and to return
to the pre-MIRYV period with a single-warheaded missile
replacing ail land-based MIRVed ones. In the process iarge
reductions in warheads would occur, though not in
missiles. Subsequent reductions, it is argued, could take
place in an atmosphere improved by the elimination of
counterforce threats,

Kennedy-Hatfield Joint Resolution On
Nuclear Weapons Freeze and Reductions

That (1)} as an immediate strategic arms control objec-
tive, the United States and the Soviet Union should—

{a) pursue a complete halt to the nuclear arms race;

(b) decide when and how to achieve a mutual and
verifiable freeze on the testing, production, and further
deployment of nuclear warheads, missiles, and other
delivery systems; and

{¢) give special attention to destabilizing weapons whose
deployment would make such a freeze more difficult to
achieve.

(2) Proceeding from this freeze, the United States and
the Soviet Union should pursue major, mutual, and veri-
fiable reductions in nuclear warheads, missiles, and other
delivery systems, through annual percentages or equally ef-
fective means, in a manner that enhances stability.

WILL START STOP THE
NUCLEAR ARMS RACE?

In the absence of some kind of context for the Reagan
Plan, START will do little to stop the nuclear arms race. In
support of this proposition, one may observe the follow-
ing:

(1) The proposal concerns only a one-third reduction in
long-range ballistic missile warheads, and 850 as a common
ceiling for both sides has been suggested for missile laun-
chers. It does not address, and thus will not constrain,
types of ballistic missiles or warheads, bombers, and long-
range air-launched cruise missiles. START would thus
allow this and future administrations to recoup any reduc-
tions in ballistic missile warheads by proceeding with the
deployment of up to 5000 cruise missiles on 240 B-52G/H
bombers and 100 B-1 bombers (the proposal will also aliow
the continued development and eventual deployment of
the ““Stealth’> bomber). Since long-range nuclear-armed

. .. . . . ,
cruise missiles are not mentioned in the President’s

START proposal, it would appear that he intends to use
the threat of their unconstrained deployment as a lever to
induce the Soviets to accept the less-than-equitable reduc-
tions in land-based ICBM warheads which he contends are
essential for ‘‘stability.”” In return, the U.S. will offer as-
yet-undisclosed restraints on cruise missiles. This is similar
to the strategy pursued by President Carter in March 1977
when he tried to squeeze the Soviets with the Hobson’s
choice of either the Vladivostok Agreement wifhout cruise
limitations or heavy missile *‘Deep Cuts’’ with cruise con-
straints. Predictably, the Soviets rejected both and are
likely to do the same this time around. At the very least,

such pressure tactics will complicate and protract the nego-
tiations. Although considerably behind the U.S. in cruise
missile technology, the Soviets ultimately can be expected
similarly to exploit this loophole in the START proposal if
it is allowed to remain open.

(2) The proposal does not address nuclear-armed sea-
launched cruise missiles (SLCMs), nor does it address the
modernization or reduction of some 17,000 nuclear
weapons which can be deployed on a wide variety of
shorter-range torpedoes, air defense missiles, depth
charges, anti-submarine rockets, battlefield missites, ar-
tillery, and gravity bombs. The proliferation of warheads
for this ‘‘tactical’’ dimension of the arms race would be
allowed to continue, and indeed might be given increased
impetus, under the President’s narrowly construed ‘‘reduc-
tions’’ program.

(3) The reduction in lend-based ICBM warheads to no
more than 2500 poses no problem for the United States, as
the 25% of its nuclear deterrent force carried by ICBMs is
already 450 warheads below the proposed ceiling. The
Soviet Union, on the other hand, is some 3000 warheads
above it, the consequence of deploying some 70% of its
nuclear deterrent on ICBMs, and thus will have to scrap
some 300 to 1100 missiles. Reagan’s START proposal will
easily accommodate the planned modernization of the
U.S. ICBM force by allowing the replacement of 2150 ex-
isting warheads with up to 2500 even-more-accurate high-
yield “*silo-killing”® warheads such as the 600-kiloton Ad-
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vanced Ballistic Reentry Vehicle (ABRV).

(4) Likewise, reductions from the current level of 5300
sea-launched ballistic missile (SLBM) warheads to levels
consistent with the combined land/sea limit of 5000
warheads could be made through the already-planned
retirement of some 3000 40-kiloton Poseidon missile
warheads deployed in 19 Lafayette-class submarines which
are not selected for modernization with the Trident I
missile, and which are now awaiting retirement pending
the phase-in of the new large Ohio-class submarine. There
would be room under the proposed ceiling for the retention
of B-12 Lafayette-class submarines recently retrofitted
with the 8-MIRV Trident I missile and the deployment of
the ten already-authorized Ohio-class subs with the
(possibly) 6-warhead Trident II silo-killing missile. In fact,
a three-fold expansion in the megatonnage of the SLBM
force is entirely consistent with Reagan’s START pro-
posal.

The following chart indicaies the extent to which
START is wrapped around Reagan’s strategic moderniza-
tion program:

(5) By failing to constrain deployments of more-ac-
curate and higher-yield weapons, the Reagan START pro-
posal fails to close the window of vuinerability, purported-
ly one of its major objectives. In fact it would appear to
open it wider on both sides, but especially on the Soviet
side, by reducing the number of Soviet ICBMs while allow-
ing new deployments (MX and Trident II) aimed at in-
creasing U.S. capabilities to destroy Soviet silos. Similarly,
U.S. nuclear and non-nuclear capabilities for destroying
Soviet ballistic missile submarines would not be constrain-
ed by the President’s proposal. Since the Soviet position
with respect to both the offensive and defensive aspects of
submarine warfare is weaker technologically and geo-
graphically than that of the United States, the increased re-
liance on sea-based systems in Reagan’s proposal, coupled
with its lack of restraints on U.S. ASW and counterforce
weapons programs, may caus¢ the Soviets to reject the pro-
posal on purely military grounds alone.

As for the administration’s assertion that its proposal
would lead to greater “‘stability’’ in a crisis, this is far from
an assured outcome of the proposal. Currently, the ratio
of Soviet ICBM warheads to U.S. silos is about five-to-
one, Assuming deployment of an 8-MIRV MX in fixed
silos or some other readily targetable land-based mode,
this ratio would remain at something close to five-to-one
or, worse, shift to ten-to-one, even after reductions are im-
plemented. The pressure for some kind of multiple aim-
point scheme would persist under a START regime, but
the Soviet potential for deploying large numbers of addi-
tional warheads to overwhelm the system would be limited
under START. However, the the ratio of U.S. ICBM
warheads to Soviet ICBM targets would be improved from
about 1.5-to-one to about five-to-one, Simultaneously,
significant additional counterforce capability could be
deployed via the Trident 11, boosting the U.S. warhead-to-
silo ratio to about eight-to-one.

Ratios considerably less than this one, when they favor
the Soviet Union, as they have in recent years, are said to
be terribly destabilizing.

Custent ICBM Force

52 Titan II x one 9-megaton warhead =52 warheads
(slated for retirement)
450 Minuteman II x one l.2-megaton warhead = 450
warheads
300 Minuteman IIT x three 335-kiloton warheads
warheads
250 Minuteman III x three 175-kiloton warheads
warheads

900

750

I

1052 ICBMs x avg. 2 warheads per missile = 2104
warheads

Current SLBM Force
19 Lafayette-class subs x 16 tubes = 304 Poseidon C-3 x

avg, ten 40kt warheads = 3040 warheads
12 Lafayette-class subs x 16 tubes = 192 Trident I C-4 x
avg. eight 100kt. warheads = 1,536 warheads
1 Ohio-class sub x 24 tubes = 24 Trident 1 C-4 x avg.

eight 100kt. warheads = 192 warheads

520 SLBMs x avg. 9 warheads per missile = 4680 war-
heads (300 megatons)

Modernized START Force Structure

Example #1: 50/50 split
200 MX x eight 600ki. ABRV’s =1600 warheads
300 Minuteman III x three 335kt. RV’s =900 warheads

500 ICBMs x avg, 5 silo-killing warheads = 2500 war-
heads

8 Lafayette-class subs x 16 tubes = 128 Trident 1 x eight
100kt RV’s = 1024 warheads
10 Ohio-class x 24 tubes = 240 Trident IT x six 500kt. war-
heads = 1440 warheads

18 subs carrying 369 missiles x avg. 7 warheads per mis-
sile = 2583 warheads

Example #2: Sea-based emphasis (60/40 split)
250 MX x eight 600kt. ABRV’s = 2000 warheads

250 ICBMs in MPS or Densepack mode possibly defended
by ABM system = 2000 warheads

12 Lafayette-class x 16 Trident I x eight 100kt. warheads

= 1536 warheads (current number)

10 Ghio-class x 24 Trident II x six 500kt. warheads = 1440
warheads (already authorized)

22 subs carrying 432 missiles with 2976 warheads (874

megatons)
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CUTTING OFF THE PRODUCTION OF
FiSSILE MATERIAL FOR
NUCLEAR WEAPONS
Harold A. Feiveson and Frank von Hippel

Center f'nr F'rmrav and Environmental Studies
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Prmceton, University

..the United States would be prepared to work out, with
other nations, suitable and safeguarded arrangements so
that future production of fissionable materials anywhere in
the world would no longer be used to increase the
stockpiles of explosive weapons.

—President Eisenhower in letter to
Premier Bulganin, March 1, 1956

Current Stockpiles and Production Rates

In 1956, when Eisenhower first proposed a freeze in the
production by the superpowers of fissile materials for
nuclear weapons (plutonium and highly enriched
uranium), U.S. stockpiles of these materials and of nuclear
warheads were on the order of one-tenth their current size.
Today, based on the statements of government officials,
one can estimate that the U.S. has approximately 25,000
nuclear warheads. And, based on the history of AEC
uranium purchases, enrichment capacity and radioactive
waste generation, one can estimate that the U.S, inventory
of weapon-grade fissile material—both inside and outside
of nuclear warheads—is several hundred metric tonnes of
highly enriched uranium and about one hundred tonnes of
plutonium. As far as we know, the order of magnitude of
the corresponding inventories in the Soviet Union is com-
parable.

These are enormous inventories of fissile material—even
without the amplification of the explosive power of
nuclear weapons which was introduced with the develop-

ment of thermonuclear weapons. The 20-kiloton Nagasaki

‘bomb contained only 6 kilotons of plutonium. The U.S.

stockpile of weapon-grade plutonium is therefore suf-
ficient for the production of about 15,000 Nagasaki-type
bombs—equal to more than half the number of nuclear
weapons in the U.S. stockpile. If one adds 500 tonnes of
highly enriched uranium and assumes that all this heavy
metal could be fissioned with 30 percent efficiency (the ef-
ficiency of the Nagasaki bomb was 20 percent) the total fis-
sion vield would be about 3000 megatons—equal to about
one-third the total estimated vield of the U.S. stockpile.
The U.S. stockpile of nuclear warheads reached its peak
in 1967. Since that time obsolete warheads have been
retired about as fast as new ones have been produced (on
the order of 1000 per year), and their fissile material has
been recycled. As a result the demand for the production
of new fissile material fell dramatically in the mid-1960’s.
The U.S., therefore, stopped production of highly en-
riched uranium for nuclear weapons purposes in 1964 and
shut down between 1964 and 1971 ten of the fourteen plu-
tonium production reactors located at the Department of
F‘nprov s facilities at Savannah River, South Carolina and

at Rlchland, Washington. Of the four operating produc-
tion reactors, only the three at Savannah River have been
producing ‘‘weapon-grade’* plutonium in recent years—

and those not at full capacity. Their combined average
production rate has been only about 1.5 tonnes of
plutonium per year. The Department of Energy {(DOE) is
currently undertaking a program to almost triple this rate
of weapon-grade plutonium production by the mid-1980’s.

Rationale for a Production Cutoff
Although a complete cutoff in the production of fissile
materials for weapons would not by itself stop the produc-
tion of higher-yield, and even a somewhat increased

mumher nf nuclear warheadse it wonld at leact it an unmer

LiURU LA Wiy LIdwiedil ¥yl lavsditady 1b FY W/ uiine b Awdadny pruit TRhl Wpspows

limit on the total number of warheads which the super-
powers could produce. It would certainly be an essential
part of any wider agreement to freeze nuclear weapons
production. By undertaking to halt fissile material produc-
tion for weapons and to accept the necessary safeguards on
their peaceful nuclear programs, the superpowers would
also be removing one of the long-standing inequities bet-
ween the nuclear weapons and non-nuclear weapons
signatories of the Non-proliferation Treaty; and they
would place pressure on critical ‘“threshold’’ states such as
Argentina, Brazil, India, Israel, Pakistan, and South
Africa to accept such restrictions as well.

Verification of a Cutoff

It appears likely that, while verification of a fissile
material production cutoff could not be perfect, the uncer-
tainties involved couid be reduced to levels which are small
relative to the sizes of the already existing stockpiles.

There are four principal areas of concern:

* The safeguarding of the huge amounts of weapons-
usable materials which would continue to build up in the
civilian nuclear energy systems of the superpowers;

® The assurance that shut-down military production
facilities really were shut down;

* The assurance that no clandestine production facilities
of significant sizes were in operation; and

® The assurance that plants producing highly enriched
uramium for naval nuclear reactors and producing replace-
ment tritium required for the maintenance of existing

Frank von Hippel

*Any mixture of plutonium isotopes can be used to make a nuclear ex-
plosive. Weapons designers, however, prefer relatively pure
plutonium-23% with an admixture of less than 7 percent plutonium-240.
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nuclear weapons were not used to produce large amounts
of new fissile material for weapons purposes.

Civilian Nuclear Energy Systems: Safeguards would be
needed on the nuclear energy activities of the superpowers
because of the huge quantities of nuclear weapons-usabie
materials involved in these civilian programs. At present,
for example, approximately 50 tonnes of fissile plutonium
are in spent fuel at U.S. nuclear power plants. Fortunately,
international machinery already exists for implementing
safeguards on such material, and these safeguards, which
are administered by the International Atomic Energy
Agency (IAEA), have been accepted by the non-nuclear
weapons states which have signed the Treaty on the Non-
proliferation of Nuclear Weapons. Although there is some
question as to whether IAEA safeguards can guarantee the
detection under all circumstances of the diversion of
enough fissile material to make a few nuclear weapons,
they could certainly detect diversions on a scale sufficient
to have a significant effect on the nuclear weapons balance

between the superpowers.
Clis

Shut-down Military Production Facilities: Monitoring
shut-down military plutonium production reactors and
uranium enrichment plants would be even easier than
safeguarding the material being processed by an operating
civilian plant and could conceivably even be done
remotely—by using infrared sensors on satellites, for ex-
ample, to detect the waste heat discharges associated with
the operations of these facilities.

Clandestine Facilities: For the foreseeable future, there
would appear to be no realistic alternative to the use of
“national technical means’’—satellites in particular—to
confirm that no fissile material production facilities of
significant scale were being constructed or operated
clandestinely. The detailed information published by the
U.S. government on the numbers and locations of Soviet
missiles and weapons subassembly plants suggests that the
observation technologies are equal to the task. In its most
recent (1969) proposal concerning a fissile production
cutoff, the U.S. expressed no concern about the danger of
undetected clandestine production facilities.

Naval Reactor Fuel: In U.S. nuclear powered ships, the
uranium in the reactor fuel is highly enriched. Therefore,
since there is no intention in a freeze to stop the refueling
of these warships, either they would have io be fueled from
stockpiled highly enriched uranium or special ar-
rangements would have to be made to allow a continued
supply of highly enriched uranium for this purpose.

For some years, the easiest option, for the U.S. at least,
might be to use stockpiled highly enriched uranivm. The
current annual requirements of weapon-grade uranium for
U.S. naval propulsion are on the order of 5 tonnes. This is
only approximately one percent of the existing U.S.
stockpile of this material and is about one-tenth of the 60
tonnes of weapon-grade uranium which the U.S. offered
as recently as 1969 to transfer to ‘‘peaceful purposes’’ pro-
vided that the Soviet Union similarly transferred 40 ton-
nes.

Tritium: In many U.S. nuclear warheads the heavy
radioactive isotope of hydrogen, tritium, is present as an

Fuel and target assemblies bemg loaded into a produr.‘non reactor
at the Savannah River Plant, Aiken, South Carolina.

active ingredient. The primary purpose of this tritium is
to provide extra neutrons via a fusion reaction with
deuterium. These neutrons are then used either to ‘‘boost”’
the efficiency of fission explosions, to simplify the design
of variable-yield warheads, or to contribute the enhanced
radiation effects of low-yield (‘*neutron’) warheads
designed for battlefield use.

Recaunse the radioactive half-life of tritium is about 12

BraTiain W

years, a cutoff of tritium production would severely limit
not only the number but also the lifetime of enhanced
radiation weapons. It would also, after a number of years,
result in a reduction in the peak yields of the boosted- and
variable-yield fission weapons.

If, in light of (or despite) these consequences, a
replenishment of tritium reservoirs were deemed essential,
production could be aliowed without creating large new
opportunities for the circumvention of a fissile material
cutoff. It is true that nuclear reactors designated to pro-
duce tritium might be used to produce plutonium instead,
but according to an estimate published by Thomas B.
Cochran et al (Science, May 12, 1982), U.S. tritium pro-
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the past decade. This is well within the capabilities of a
single production reactor which, even if diverted fully to
plutonium production, could produce annually the
equivalent of less than a percent of the current U.S. inven-
tory of weapon-grade plutonium.*
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*Since it takes the capture of one neutron to produce either one atom of
tritium or one of plutonium, which weighs 80 times as much as a tritium
atom, a reactor producing 3 kilograms of tritium per year could alter-
natively produce one quarter of a tonne of plutonium per year.
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Nevertheless, to deal with this argument, we shall need
creative ideas about how to limit certain features of Soviet
bomber defenses.

The second most important loophole in the SALT II
provisions was the absence of any limitation on submarine-
launched missiles except for the (fractionation) limit on
numbers of warheads (14). Thus these sub-launched
missiles can be modernized and increased in size without
limit. The U.S. Trident Il missile will use this freedom and
achieve silo-killing accuracy. Soviet missiles will be moving
in this direction also. The SALT II Treaty does, however,
evidence the fact that the U.S. monitors the test-firing of
missiles. Thus there is probably no verification reason why
an agreement could not be reached to preclude the testing
of any new submarine-launched missile. This would con-
trol the counterforce capability of the sea-based force but,
at the same time, might limit such improvements in its sur-
vivability as longer-range on those missiles. Accordingly,
the two sides might want to have a flat ban on new sea-
based missiles for a limited period of vears while they
discussed the longer run.

In the context of even the kind of agreement sketched in
the editorial, deployment of cruise missiles and Pershings
would probably be halted. In that context, Soviet will-
ingness to hait and reduce S5-20s somewhat would pro-
bably lead Western Europeans to reject buildups of cruise
and Pershing missiles.

For the freeze rubric, this leaves such issues as produc-
tion of warheads (for sea-launched cruise missiles, tactical
nuclear weapons, etc.) to be controlled by cutoffs of fis-
sionable material and, less likely, by limits on fabrication
of warheads. It leaves out production of strategic missiles
(not to speak of even-harder-to-control tactical missiles)
since it limits only deployment. Also dual capable air-
craft, sometimes listed in freeze regimes, would not be
touched by the above.—JJS.
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SHRINK SALT It BY 50%
ESPOUSED BY MUSKIE

“I believe there is a way to realize the President’s
“phase one’’ goals for warhead and missile reductions
in the span of a three-year negotiation, rather than a
negotiation stretching over many vears. This approach
requires not starting from scratch, but reducing within
the framework provided by SALT II.

The ‘‘Joint Statement of Principles and Basic
Guidelines for Subsequent Negotiations on the Limita-
tions of Strategic Arms’’—which accompanied SALT II
and was agreed to by both the United States and the
Soviet Union—called for a prompt third round of'talks
to bring about a *‘significant and substantial reduction
in the number of strategic arms’’ on both sides.

My idea, in general terms, is to pursue in annual
reductions, over 5-10 years, an overall reduction of 50

.......
lead the Soviet Union, with such additional constraints
as may be required, to make both the one-third cut in
ballistic missile warheads and the approximate 50 per-
cent cut in ballistic missiles which the President has ad-
vocated.

It is true that the SALT II treaty does not directly
constrain either warheads or ballistic missiles per se, but
instead restricts such things as MIRVED missiles,
strategic iaunchers, and heavy missiles. But, in my con-
sidered judgment, a 50 percent cut in the limits and
sublimits of SALT II would, indeed, move the Soviet
Union into the ballpark of the Reagan plan—albeit with
some collateral restraints (for example, either no new
light missile or a limit on warheads on a new missile}.”
Former Secretary of State Edmund S. Muskie
Marquette University, Milwaukee, Wisconsin, May 21,
1982
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