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the big
battalions

mass, accuracy, and the uses (and misuses)
of historical aphorisms

Professional concern with weapons employment has traditionally centered on
qualitative issues: What can the system do? What are the operational constraints? How
can it best be employed?

Recently, however, concern with the accelerating Soviet arms buildup, manifested in
debate over the SALT treaties and the MX program— witness our first two articles—has
focused increasingly on questions of sheer size and gross numbers. The term throw-
weight, buried in the obscurity of engineering jargon a few years ago, is now a well-
established buzz word, familiar to anyone even remotely interested in national
defense.

This quantitative emphasis brings to mind an aphorism usually attributed to Napoleon
and often repeated in just this context: “God is on the side of the big battalions”’;
uttered by a master of warfare and sanctified by repetition, that says it all. Or does it?

In fact, the saying goes back at least to Marshal de Turenne, whose military career
ended a century before Napoleon'’s began. A presumed divine preference for big
battalions makes more sense for Turenne’s day, when battalions were the basic tactical
tool of commanders and varied enormously in composition and quality, than for the
large and relatively homogeneous armies of Napoleon’s era.

Voltaire, who came along in the interim, repeated the saying on occasion, but with an
important caveat: “It is said that God is on the side of the big battalions.” He also
said— without qualification—“God is not on the side of the big battalions, but of the
best shots.” When applied in the context of increasing throw-weights and shrinking
CEPs (circular error probable), Voltaire’s version makes at least as much sense as the
misattributed original.

What did Napoleon really say when asked about divine preference for the larger
battalions? He replied, ““Nothing of the kind; Providence is always on the side of the
last reserve.” That makes even more sense.
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EVELOPMENT of the MX mobile missile
D began approximately a decade ago when the
T H E Strategic Air Command documented the need
for an advanced intercontinental ballistic missile
CAS E (ICBM). The primary impetus for developing this
new system was to provide a hedge against Soviet
FO R T H E MX development of a countersilo potential. Secondary
but important considerations included increasing the
hard-target kill potential and overall firepower and
accuracy of our own land-based missile force to
balance predicted Soviet gains in those areas. The
original timetable called for beginning production of
the missile in FY 1978 and initial deployment in FY
1984. Had this timetable been followed, the MX
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‘would have been deployed 15 years after
Minuteman Il and 10 years after Minuteman
I11.

At the time the Soviets were not expected
to develop a countersilo potential until the
late 1970s or early 1980s. However, strides by
the Soviets in that area more rapid than an-
ticipated led former President Gerald R. Ford
to move up both the production and deploy-
ment schedules by a vear. Had the Ford
program been implemented, more than 100
MX missiles would have been in place by the
mid-seventies and approximately 300 by the
end of the decade at a total cost of $35 billion.
This schedule would have solved the short-
term vulnerability problems of our ICBM
force and arrested the rapid deterioration of
the strategic balance that has occurred over
the past decade.

Shortly after coming into office, President
Carter decided to reserve judgment on
whether to procure such a weapon system
pending the Soviet reaction to his proposal to
ban mobile missiles. In addition, he reduced
the funding level for the development of the
MX by 85 percent, thus effectively slowing
the program down by at least three vears.
However. two and one-half years later, in
June 1979, the President announced that he
would now support building the system.
Three months later. on 7 September 1979,
Mr. Carter revealed that he had approved a
plan for building 200 MX missiles on public
land in Nevada and Utah in a horizontal
racetrack basing mode, that is, in horizontal
shelters surrounding separate circular run-
ways, at a cost of $33 billion in FY 1980 dol-
lars. The following spring, on 6 May 1980,
Secretary of Defense Harold Brown ruled out
the racetrack basing mode in favor of a linear

Editor’s Note

The preferred MX deplovment mode changed from racetrack to lincar
dunng arucle pricessing Since details of the linear depleyment aption
had not been released by presstime. our lead-in an depicts the angimal
facetrack deplinment
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alternative with a plow out launch mode; that
is, the missile will be deployed in a series of
straight roads in a grid pattern and will be
moved out of its protective shelter prior to
being raised into a launch position and fired.
This alternative will reduce the miles of road
that have to be built by 20 percent and reduce
the cost by $2 billion. Assuming no further
delays caused by funding reductions, unfore-
seen technological problems, or environmen-
tal difficulties, the first MX will become
operational sometime in FY 1986. Within the
next two years, approximately 100 of these
missiles will come on-line, and the entire
200-missile force should be operational by
the end of the decade.

In order to evaluate the President’s deci-
sion on the MX| there are at least five inter-
related questions that must be addressed:

¢ Do we need a new mobile ICBM?

¢ [s the MX the most cost-effective option
for a mobile ICBM?

® [s the linear grid concept the most feasi-

ble basing mode for the mobile ICBM?
e Can we afford MX?
® [s MX viable without SALT II limits on

Soviet missile development?

To each of these questions, the answer ap-
pears to be in the affirmative.

Do we need a mobile ICBM?

If we do not make our ICBM force mobile, it
will not be able to withstand a preemptive
first strike by the ICBM force of the Soviet
Union. Presently, 15 percent of our fixed silo
Minuteman force may be able to survive a
Soviet attack that targets each silo with two
warheads. (See Table 1.) Within the next few
vears, the number of surviving silos could
drop to about 5 percent. Not even the current
Air Force program of hardening our Minute-
man silos to withstand pressures up to 2000
psi can alter this situation. Moreover, the
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Soviets can inflict this vast damage upon our
ICBM force by firing only one-third of their
own supply of ICBM warheads. Therefore,
unless one is willing to adopt the destabiliz-
ing launch on warning or launch under at-
tack strategy, the ICBM force must be made
mobile if it is to survive a preemptive Soviet
strike. Mobility will make it impossible for
the Soviets to destroy the entire ICBM force
even if they use all their warheads with hard-
target kill capabilities.

If we allow our ICBM force to remain this
vulnerable, we in effect give up the most ac-
curate, reliable, ready, and powerful portion
of our strategic triad. Such a course of action
would have three undesirable effects. First,
by eliminating diversity in our strategic deter-
rent, it would weaken the bomber and sub-
marine portions of the triad. Second, it would
undermine the doctrinal concepts underpin-
ning our strategic forces, that is, the counter-
vailing strategy and essential equivalence.
Lack of a survivable ICBM force would no
doubt be perceived by our adversaries and
allies as an indication that the strategic forces
of the United States were not in fact essen-
tially equivalent to those of the Soviet Union.
Similarly, lack of a secure, effective ICBM
force would make it almost impossible for
this nation to respond adequately to different
levels of nuclear attacks and control escala-
tion, that is. implement the countervailing
strategy. Without essential equivalence and
the forces to implement the countervailing

Table I Surviing U.S silvs (Minuteman and Titan) 1980-90

Fiscal Year 1980 1982

Scenario*®

Optimistic 360 350 210 160
Pessimistic 150 120 50 40
Realistic 200 180 135 75

1984 1986

strategy, the whole idea of deterrence would
be in jeopardy. Third, we set the dangerous
precedent of allowing the enemy to dictate
our force posture and strategy. We now know
that as far back as 1962, the Soviets em-
barked on a policy of building up their forces
to be able to launch a preemptive attack
against U.S. intercontinental ballistic mis-
siles.!  Abandoning the ICBM in effect
rewards the Soviets for this policy.

Is the MX cost-effective?

Many of those who agree with the idea of
maintaining the ICBM portion of the triad
argue that there are alternatives which are
more cost-effective than the MX.| specifically
the modified Minuteman 111 or Trident Il or
the Submersible Underwater Missile (SUM)
system. The evidence does not appear to sup-
port such contentions.

Taking the existing 550 Minuteman [II
missiles from their fixed silos and making
them mobile would be only 10 percent
cheaper than MX if one wished to ensure
that 1000 warheads survived a Soviet
preemptive strike.2 This is considered the
minimum number of warheads necessary to
ensure that we have the capability to destroy
most industrial targets in the Soviet Union or
attack a large portion of Soviet military
targets. But if we wish to have the capability
in our ICBM force not only to attack most in-
dustrial targets but also to destroy some mili-

1980-90
Ditferences
1988 1990 Amount Percent
50 25 335 93
0 0 150 100
25 10 190 95

*Depends on uncertainties concerning yields, accuracy. and reliability of Soviet strategic forces



tary targets (for example, 1500 surviving
warheads), Minuteman III is three times
more costly than MX. Finally, if we desire to
increase the number of survivable warheads
to 2000. it simply cannot be done with
Minuteman at any price.

The modified Minuteman HI approach
has three other disadvantages. First, its
warheads are not as powerful or accurate as
those of MX. Second, the 10 percent cost
saving for Minuteman III is predicated on
basing these missiles in the north central por-
tion of the United States near the areas where
the fixed silos are presently located. How-
ever. land in this area is predominantly pri-
vately owned agricultural land. and the sec-
tion is more heavily populated than Nevada
‘and Utah. In addition. the severe weather in
‘this area would hinder construction and
operations. If any or all of these reasons pre-
vented Minuteman IIl from being placed in
that area. the 10 percent cost saving would
disappear. Third, using existing missiles
would deny this nation the opportunity to in-
corporate several technological improve-
ments into a new missile, for example. im-
proved retargeting capabilities.

The cost of placing the Trident 11, or the
common missile, in a mobile land-based
mode i1s almost 10 percent less expensive
than MX if one wishes to ensure 1000 surviv-
ing warheads. The savings accrue from joint
development of a single new missile for both
the ICBM and submarine-launched ballistic
missile (SLLBM) force. However, if one
desires to increase the number of surviving
warheads to 1500, the costs of Trident Il and
MX are approximately the same; and if the
desired number is deemed to be 2000, MX is
slightly cheaper than Trident II. Moreover., if
anything, the cost projections for a common
missile are less reliable than for a single-pur-
pose one. Unforeseen complications and
coordination problems arising from the de-
velopment of a missile designed for com-
parability with two entirely different basing
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modes are far more likely than for a missile
designed specifically for one basing system.
(The cost growth on the last major joint
program, the TFX or F-111, was 525 per-
cent!) Furthermore, use of a common missile
for both the ICBM and SLBM force would
increase the risk that unanticipated reliability
or aging problems could jeopardize two legs
of the triad simultaneously. Finally, the com-
mon missile would have less than half the
throw-weight of the MX.

Proponents of the Submersible or Shallow
Underwater Missile system argue that this
system could be deployed more quickly and
more cheaply than MX and would be just as
effective.3 According to advocates of SUM,
550 Minuteman III missiles could be placed
on 138 small diesel submarines that would be
deployed in U.S. coastal waters at a cost of
$12 billion, 63 percent less expensive than
MX. Initial deployment could be achieved
two years before MX while the entire force
would be operational by 1986, four years
ahead of MX.

At first glance this option appears quite at-
tractive. Not only does SUM appear to save
time and money but it avoids the environ-
mental problems that will no doubt plague
the MX program. However, close analysis
indicates that SUM is not a more cost-effec-
tive option than MX.,

While the initial costs for constructing
SUM are somewhat less than those of MX,
total system costs are about the same for the
two systems.# The SUM would require the
procurement of new antisubmarine warfare
(ASW) forces for protection and the con-
struction of several new submarine bases for
homeporting. (The 139 new submarines will
more than double the size of the current U.S.
submarine force.) In addition, the annual
operating and support costs of SUM are
much larger than those for MX. Over a 15-
vear period, the total costs of SUM would be
about four times higher than those for MX.
Similarly, SUM could not be as powerful,
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accurate, or as responsive as MX. As noted,
the MX missile is three times more powerful
and technologically more advanced than
Minuteman III. Thus, it can carry more or
larger warheads and can be retargeted more
easily. Since SUM is an SLBM. it probably
will not have the same accuracy as an [CBM
on land, nor can its alert rate be as high. For
example, MX will have an alert rate of 90
percent while the alert rate for SUM will
probably be closer to the 50 percent rate of
our Poseidon submarines. Furthermore,
SUM is not technologically as feasible as
MX. Expecting a 450-ton submarine to hold
3 Minuteman [II missiles weighing 100 tons
1s a somewhat risky endeavor.

Finally, and perhaps more important,
SUM could be rendered totally useless rela-
tively easily. Simply by exploding a single
nuclear warhead in the ocean, the Soviets
could generate a 50- to 100-foot tidal wave.
This same kind of wave would race under
the sea, building such tremendous destruc-
tive force that it would turn over the small
submarines and destroy them.5

Is the linear concept
the best alternative?

Many of those who accept the idea that we
need to preserve the land-based portion of
the triad and that MX is the most cost-effec-
tive way to do that express grave concern
about the linear concept. Construction of the
200 sites, each with 23 blast-proof shelters
and a road network, will require approx-
imately 600.000 tons of cement, 32 to 48
million tons of sand. 210 million gallons of
liquid asphalt, 125 million gallons of
petroleum fuel, and 17.9 billion gallons of
water.6 Moreover, although MX will remove
only 25 square miles of government land
from public use once the project is com-
pleted. the MX system itself will be built on
about 5000 square miles of land and will re-
quire some 8000 miles of roadway. Finally,

the MX in the linear mode will cost approx-
imately $32 billion in FY 1980 dollars. Based
on the projected rate of inflation during the
eighties, the actual cost will most probably be
at least $50 billion.

Critics from all points of the political
spectrum have belittled the scheme with such
words as crazy, insane, goofy, and Rube
Goldberg.” There is no doubt that the MX
could be built more cheaply and with less en-
vironmental disruption. For example, plac-
ing the MX in the vertical Multiple Protec-
tive Structure (MPS) mode would be 25 per-
cent cheaper and use much less land and
consume much smaller amounts of our
perishable and scarce resources. However,
MX in that mode would present severe
verification problems for the Soviets and
could undermine whatever faint hopes that
might still remain for meaningful arms
limitations between us and the Russians.
Two-thirds of the cost of MX goes for bas-
ing, primarily to ensure verifiability. (See Ta-
ble I1.) Similarly, the air mobile mode. while
costing about the same as the racetrack and
somewhat more than the linear mode, would
have far less impact on the environment.
However, placing MX on airplanes would
degrade its accuracy. reliability, and ex-
plosive power significantly and would in-
crease the risk of a disastrous nuclear acci-

dent.
Thus, building an MX in the linear mode

is the most cost-effective and safest way to
enhance the survivability and increase the
destructive power of our ICBM force as well
as minimize the risks to potential arms con-
trol agreements and lessen the chances of a
nuclear accident. Accomplishing all these
seemingly contradictory but important objec-
tives will not be cost free; achieving impor-
tant goals never is. The environmental costs,
if handled orderly and thoughtfully, do not
have to be catastrophic. Moreover, these en-
vironmental costs must be balanced against
the potential gains for our national security.



.Can we afford the MX?

On the surface the MX appears to be the
most expensive and technologically risky
project ever undertaken by the Department of
Defense (DOD). MX will probably cost at
Jeast $50 billion before it is completed and
will involve a complicated collection of
machinery to make the rocket simultaneously
concealable, movable, survivable, and detect-
able. However, when adjusted for inflation,
the MX will cost no more than the Polaris
program. which was started in 1955 and
completed a decade later at a cost of $13.5
billion for 41 fleet ballistic missiles and 656
launchers. However, measured in FY 1980
dollars, that program would have cost $38.5
billion, 16 percent more than the price of
MX in FY 1980 dollars. Moreover. when we
began to pour large sums of money into the
Polaris program. the system did not possess a
workable fire control system or even an ac-
curate navigational system. The program was
so risky that it was opposed by the Chief of
Naval Operations, Admiral Robert Carney,
on technological grounds and by the Rand
Corporation on cost-effective grounds.® Yet,
today. Polaris is widely cited as the most suc-

in millions of current duollars )

Table 11 MX funding profile

Fiscal Year 1976 1977 1978 1979

Funding Category

Development

Missile ......

Basing ...
Totals .

Investment
Missile ...
Basing ...................

Totals ... .
Total MX program
Total basing
Total missile

.......................................

......................................
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cessful weapon program in the history of
DOD. There is no reason why MX cannot
be just as successful.

Even at a cost of $50 billion, MX will not
pose a severe burden on the defense budget
or the economy. At the present time, strategic
expenditures account for less than 8 percent
of the overall DOD budget. Twenty years ago
they constituted 27 percent of the budget; a
decade ago, 10 percent. Between 1961 and
1970, measured in FY 1981 dollars, DOD
spent an average of $23 billion per year on
strategic programs. Over the last decade, the
Pentagon has spent about half that amount,
about $11.8 billion. Even with MX. expen-
ditures on our strategic forces will consume
less than 10 percent of the defense budget be-
tween now and FY 1985.

Doubtless a large program like MX will
have some impact on our economy. How-
ever, the impact will not be severe. If MX
were considered as a total add-on to the
defense budget over the next decade, that is,
it does not take the place of any other
program, it will add less than one-tenth of |
percent to our projected inflation rate over
this period and will increase defense-related

1980 1981 1982 1983 1984 1985 1976-85
Total
440 1015 1375 1120 1010 725 6033
230 535 825 700 540 550 3470
670 1550 2200 1820 1550 1275 9503
...................... 500 1470 1410 3380
..................... 3110 6080 6640 15830
...................... 3610 7550 8050 19210
670 1850 2200 5430 9100 9325 28713
............................................ 19300
............................................. 9417

Sourcex: Program Acquisition Costs by Weapon System FY 1981 and Congressional Budget Oftice, The MX Missile and

Multiple Protective Structure Basing June 1979, p 79
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employment by only 6 percent.

The real question should be, can we afford
not to build MX? For two reasons the answer
appears to be no. First, MX will help restore
the strategic balance with the Soviets. When
fully deployed in 1990, it will increase the
number of warheads in our arsenal by 20
percent, our throw-weight by 30 percent, our
equivalent megatonnage (EMT) by 40 per-
cent, and our hard-target kill potential by 300
percent. At the present time, an adverse
strategic balance exists; that is, the U.S. is far
behind the Soviets in every static measure of
the balance except warheads, where we enjoy
a 35 percent advantage. The Soviets have an
advantage of 18 percent in the number of
delivery vehicles, 38 percent in throw-weight,
40 percent in EMT, and 60 percent in hard-
target kill potential. Over the next five years,
we will fall farther behind the Soviets in
throw-weight, EMT, and hard-target kill po-
tential and allow them to draw even in the
number of warheads. By the end of the
decade, even with MX the situation will not
improve appreciably. Without MX the static
balance would be catastrophic.

MX will also add significantly to the more
dynamic indicators of the balance, for exam-
ple. the percentage of forces available to
achieve our strategic objectives in both a
preattack and postattack mode. Currently,

Table 11{ U and Suuviet strategic force
corparison in terms of relative force size

Situation FY 1976

u.s. U.S.S.R. u.s.
Preattack 160 60 175
After Soviet 140 35 100
counterforce
first strike
After U.S. 85 40 75
counterforce
retaliation

the Soviets have an edge whether we are con-
sidering a preattack or postattack situation.
As indicated in Table III, after a Soviet
counterforce first strike or after a U.S. coun-
terforce retaliation, the dynamic indicators
will become less favorable between now and
1985. However, primarily because of MX,
the United States could be slightly ahead in
the early 1990s in both postattack situations.

Second, MX needs to be developed be-
cause of recent decisions that have been
made concerning the other two legs of the
triad. In the past three years, the Carter ad-
ministration has canceled the B-1 bomber
and slowed down the construction rate of the
Trident submarine by one-third. Conse-
quently, in the early part of the nineties, we
may well be faced with a situation in which
age or technological obsolescence forces us to
retire the B-52 bombers and Poseidon sub-
marines before adequate replacements are
available. If we do not move ahead with the
MX now, our ICBM force will be in a simi-
lar position.

Is MX viable without SALT II limits
on Soviet missile development?

There is no doubt that the Soviets have the
potential to overwhelm the MX if they go

FY 1981 FY 1985 FY 1990
U.S.S.R U.S. USSR US. USSR
195 225 250 275 290
135 125 200 200 140
100 85 120 90 75

Compansons measured in percentages of forces needed 1o achieve objeclives



beyond SALT II limits for MIRVing and
fractionating their ICBM force. Theoreti-
cally, with a vast and unprecedented effort,
they can increase the number of warheads on
their ICBM force to 23.000 by the end of the
decade.

If the Soviets should expand their ICBM
force to 23,000 as indicated in Table IV, we
could counter that development by increas-
ing the number of silos by 388 percent and
the number of missiles by 160 percent. This
would mean spending an additional $40
billion or 80 percent on the program. How-
ever, such an effort on the part of the Soviets
is quite unlikely, primarily because of the ex-
pense. Expanding to 23,000 warheads would
cost them $93 billion. If the Russians choose
to go beyond the SALT II limits, it is much
more likely that they will have somewhere
between 8000 and 10,000 warheads on their
ICBMs. Expanding their force to this level
could be countered by doubling the number
of silos and missiles for an additional expen-
diture of $10 billion or 20 percent. However,
if the Soviets should undertake such a vast

Table IV MX cost alternatives

Type Silos / Missiles
Shelters
Vertical 4,300 200
5,500 310
13.800 420
21,000 520
Horizontal®*** 4,300 200
or Linear 5.500 310
13.800 420
21.000 520
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expansion, it would signal the end of any
hopes for meaningful arms control. Thus,
the United States could go back to the inital
Multiple Protective Structure mode, which
was discarded because of potential verifica-
tion problems. A complete MPS system with
520 missiles and 21,000 silos could be built
for less than the 200-missile, 4300-silo
horizontal system. Or the U.S. could abro-
gate the ABM Treaty and build an ABM
system to defend MX. (By 1990, ABM tech-
nology may be advanced enough to incorpo-
rate lasers and particle beams.) For a cost of
$83 billion, the U.S. could convert a 23,000-
warhead Soviet response with a complete
ABM system defending a force of 400
missiles in 9200 silos.9

However, for two reasons it is most
unlikely that the Soviets would initiate a
warhead vs. shelter race. First, they know that
such a massive investment in high technology
products could be offset by investment of a
much smaller fraction of our gross national
product (GNP) in concrete and earth mov-
ing. Second, they would be committing their

Cost® Soviet** Soviet***
Response Cost
27 6.000 12
33 8.200 38
38 14,000 . 82
49 23,000 93
50 6.000 12
59 8,200 38
69 14,000 82
90 23,000 93

“Investment plus development in billions of current dollars to ensure survival of sufficient warheads to aftack a large portion

of Soviet military targets

**Total number of warheads on ICBMs by 1990 Assumes Soviets attack each silo with two reentry vehicles

°*“Cost of adding other warheads to the ievel of 1980

****Figures are based on the racetrack deployment mode. cost figures for the linear deployment oplion would be marginally

lower

Sources: Denved trom Congressional Budget Office, The MX Missile and Multiple Protective Structure Basing, June 1979,
Pp. 5. 20. 25 28, 47, 52, 79 Congressional Budget Otfice. SALT Il and the Costs of Modermizing U.S Strategic

Forces, September 1979, p 26
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new missiles and warheads to basing in fixed
silos, where they would be highly vulnerable.

WE can and must move forward with the

Notes
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When the Air Force was scanning the country for possible MX sites, it must
have seemed that God had designed the Great Basin especially for them. The
long. flat desert valleys meet all the *‘geotechnical requirements™ set out in the
initial environmental impact statement: large. contiguous areas of unpopula-
ted land with less than a 5 percent grade and neither bedrock nor water table
closer than fifty feet to the surface. . . . But the best part about the Great Basin
is that almost all the land required is federally controlled. Unlike the other
great enterprises in the history of the Old West, the building of the MX would

not have to commence with an ungentlemanly wrangle over land—or so the

Air Force thought.

Robert Hershman

*The Great Basin: First Casualty of the MX2™

The Atlantic, April 1980



... our own counterforce will be useful if we plan
to start a total nuclear war, but it will do nothing to
deter the Soviets from starting one.”

THE MX-BASING MODE
MUDDLE

issues and alternatives

DR DONALD M. SNOW

11
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ministration decided to go forward with

the deploying of the powerful “missile ex-
perimental”™ (MX) in a constrained mobile
mode (the horizontal shelter version of the
Multiple Protective Structure or MPS sys-
tem).! This decision has aroused a heated
controversy in the defense community. Sup-
porters have extolled the decision in ringing
terms matched in volume and intensity by the
detractors. The debate has produced as
much confusion as clarity and has muddied
rational discussion of whether deploying this
advanced capability will add in a mean-
ingful. cost-effective way to the American
strategic deterrent.

The major reason for the controversy is
that combining the two concepts tends to ad-
dress two separate and individually con-
troversial issues. Those problems are the
asymmetry between American and Soviet in-
tercontinental ballistic missile (ICBM) forces
and the increasing vulnerability of the
American silo-based missile force. Each
component of the package is a specific
response to one of the problems: MX to force
asymmetry and MPS to ICBM wulnerability.

IN SEPTEMBER 1979 the Carter ad-

@@ . our deterrent should be
adequate to cope with a wide
variety of contingencies in as
credible a fashion as nuclear
weapons permit. 99

Combining the two problems and
responses negatively affects analyzing each
problem and. hence, the aggregate in three
ways. First, the depth of each concern is con-
troversial; whether, for instance, the United
States needs the counterforce capability of
even a small MX force or how serious ICBM

vulnerability is. Second, particularly in the
case of the Multiple Protective Structure,
there are other means to overcome the
problem. Third, MX and MPS are compati-
ble with one another and provide solutions to
the two problems, but there is nothing neces-
sary about marrying the two systems. MX
can be developed and deployed in a number
of modes, and MPS is only one way to pro-
tect MX. Similarly, MPS can be exercised to
reestablish the invulnerability of the ICBM
force quite independently of the need for a
new strategic missile.

The political decision to wed these two
systems has affected discussions about each
perversely. There has emerged a tendency to
treat MX/MPS as an either/or proposition:
either both are accepted or both are rejected.
The result is that proponents of one aspect
are forced to advocate both, and opponents of
one feel they must attack both. The victim. in
either case, is full and impartial considera-
tion of the effectiveness of each component as
an effective response to the specific problem
to which it is intended to respond and a mut-
ing of analysis of alternatives.

THE MX is a highly sophisti-
cated weapon system. MX weighs 192,000
pounds (more than twice as much as
Minuteman III), has a throw-weight of 8000
pounds, and. when equipped with the new
Mark 12A warhead, will be able to launch up
to 14 (the most commonly cited likely con-
figuration is 10) 350 kiloton warheads with a
circular error probable (CEP) of 300-500
feet, thus endowing each warhead with a
single-shot kill probability (SSKP) against a
hardened target*‘. . . of up to 90 percent.”2
These characteristics make MX controver-
sial. There is disagreement about whether
the U.S. needs the capabilities of MX. Argu-
ments favoring MX are in three interrelated
categories, and four arguments can be made
against the weapon system.



arguments for MX

The three positive arguments in condensed
form are that the MX provides the U.S. with
new capabilities and hence broadens stra-
tegic options; its increased size and accuracy
help redress current and projected Soviet ad-
vantages in throw-weight and counterforce
capability; and it removes any Soviet percep-
tion of nuclear superiority and, hence, psy-
chologically reinforces deterrence.

MX creates new capabilities and broadens
strategic options. This argument, at least im-
plicitly, is a reaction to the earlier American
decision to concentrate on smaller and more
accurate missile systems than their Soviet
counterparts. Although warhead upgradings
have occurred since the last Minuteman
(MN) missiles were deployed, increasing ac-
curacy and fractionation, the U.S. has pro-
duced no new ICBMs since MN. In contrast,
the Soviets have produced third and fourth
generation launchers and upgraded frac-
tionation and accuracy characteristics.

The appearance of an aging U.S. force
compared to an aggressively modernized
Soviet counterpart makes some observers
uneasy. More seriously, as the characteristics
of larger Soviet ICBMs approximate those of
smaller American missiles, their greater
throw-weight allows them comparatively
greater targeting coverage through more frac-
tionation and enhanced hard-target kill
capability, or both. In this view. the flexibility
of U.S. responses to Soviet actions is greatly
curtailed. and a comparatively large missile
like MX is needed to establish similar flex-
ibility.

MX deployment redresses Soviet throw-weight
and counterforce advantages. This argument is
related to the first but, in addition, stresses
the need for MX to demonstrate American
willingness to compete in strategic arma-
ments and to nullify any advantages the
Soviets might perceive from launching a con-
trolled counterforce attack on the United
States.
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Colin S. Gray, perhaps the leading non-
governmental MX advocate, forthrightly
states the flexibility argument: *“The case for
an MX follow-on to the Minuteman series
rests overwhelmingly upon the greater flex-
ibility of targeting accorded by a throwweight
that would be at least four times as great as
for the current Minuteman 117’3 Secretary
of Defense Harold Brown concurs: *Con-
tinued development of the MX missile will
give us the option for a major hedge against
projected ICBM vulnerability in the late
1980s.’¢ Brown’s statement combines the
MX missile and the basing mode questions
and is to an extent misleading since MX is
inherently no more survivable than any other
missile. In light of that, the central thrust of
Brown’s assertion is that MX increases
American strategic options and is thus desir-
able.

MX is also advocated to counteract emerg-
ing Soviet counterforce-capable forces (e.g.,
S$8-19). Former Secretary of State Henry
Kissinger, for instance, asserts that “‘it is
urgently necessary either that the Soviets be
deprived of their counterforce capability in
strategic forces, or that a U.S. counterforce
capability in strategic forces be rapidly
built.”> Since SALT Il does not prevent the
Soviets from attaining the capability
(although fractionation limits place bound-
aries on the extent of Soviet counterforce
capability), the remaining option is a U.S.
counterforce capacity. Gray believes that a
U.S. deployment decision could constrain
Soviet programs, because “MX is the system
that should persuade very tough-minded
Soviet officials that the hard-target counter-
force race cannot be won.’’6

A U.S. counterforce capability is intended
to enhance deterrence by ensuring that the
Soviets could not calculate gain from any
conceivable nuclear attack on the American
homeland, such as a disarming attack on the
Minuteman fields with MIRVed SS-18s and
SS-19s while withholding considerable
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reserves to threaten U.S. cities. Without a
counterforce capability, the United States
could respond only by leveling Soviet cities,
thereby inviting a devastating response from
reserved Soviet [ICBMs, or by accepting a fait
accompli.

A U.S. counterforce capability changes
this scenario because “If U.S. forces that sur-
vived a Soviet first strike were capable of
destroying most of the Soviet ICBMs held in
reserve, then no possible gain could result
from a Soviet attack, and deterrence might be
enhanced.”7 (It should be noted that this
argument assumes M X survives the initial at-
tack.) The formulation i1s in fundamental
harmony with the announced American
‘“countervailing strategy,”” which says the
United States must **. . . have the capability
to respond in such a way that the enemy
could have no expectation of achieving any
rational objective, no illusion of making any
gain without offsetting losses. . . . our
deterrent should be adequate to cope with a
wide variety of contingencies in as credible a
fashion as nuclear weapons permit.”8

By reducing asymmetries in force capabilities,
MX will enhance deterrence. The perceived
asymmetry in counterforce capabilities, com-
bined with the vulnerability of U.S. ICBMs,
has led some to question the credibility of the
American deterrent. Because deterrence is
primarily psychological in nature, this situa-
tion is troublesome, since we are dissuaded
from doing things by what we believe the
negative consequences will be. Advocates
argue that MX will remove the Soviets'
ability to perceive any exploitable weakness
and, hence, strengthen deterrence. The per-
ceptual question focuses on the Soviet ability
to calculate advantage from an attack on
American ICBMs because: (1) the portion of
the Soviet arsenal that would be expended in
an attack on U.S. force is reduced. allowing
the U.S.S.R. to hold a much larger postattack
reserve; and (2) the U.S. population losses
that would result from a Soviet attack on

U.S. forces had declined, leaving the United
States with much more than could be lost in
a Soviet third-strike.9

MX will reduce Soviet perceived postat-
tack advantage and thoughts of ‘“‘escalation
dominance” by being able to destroy Soviet
reserves. This knowledge reinforces deter-
rence, because “‘the Soviets are most unlikely
to enter into, or choose to expand, a war that
they believe they cannot win.”10 Having the
capability to respond in kind is also more
believable than the all-or-nothing assured
destruction threat. “T'he dearth of homeland
defense makes U.S. assured destruction
capabilities a dubious deterrent today against

ee

MX itself is no more secure than
present forces unless one uses its
counterforce capabilities to dis-

23

arm those forces threatening it.

any Soviet sin short of full-scale nuclear
strikes on U.S. cities. . . . Historical prece-
dents suggest that survival of the state sur-
passes all other priorities. Threats that risk
suicide for anything less strain credibility.”!!

arguments against MX

The desirability of deploying MX in any bas-
ing mode is not universally accepted. Four
negative assessments are made: MX’s coun-
terforce capability is destabilizing and un-
desirable; deploying MX could force the
Soviets to deploy a less verifiable mobile
system; MX is not worth the investment: and
land-based systems will be obsolete by the
time MX is deployed.

A counterforce-capable MX is irrelevant to the



Soviet counterforce threat and could destabilize the
strategic balance. There is considerable dis-
agreement about whether ICBM vulnera-
bility justifies moving to a counterforce
capability, or whether possessing that
capability is desirable under any circum-
stances. Three arguments are made question-
ing the advisability of acquiring a counter-
force capability.

The first objection is that a counterforce
capability is an inappropriate response to
someone else's. One observer argues that
such a reaction . .. is an exercise in irrele-
vance since it does nothing to reduce the im-
pact of his counterforce on our counter-
value” and that “our own counterforce unll be
useful if we plan to start a total nuclear war, but
it will do nothing to deter the Soviets from starting
one. 12 Another analyst agrees, concluding
that “. .. there is no good reason for the
United States to cope with this paper-and-
pencil vulnerability by deploying a missile
capable in theory of destroying Soviet missile
silos.”!3 A third writer asks “whether the
MX will enhance mutual deterrence or is
more appropriate to other nuclear
strategies.’ 14

The second argument is that mutual coun-
terforce possession would be crisis destabiliz-
ing. Since by definition a counterforce-cap-
able weapon aimed at another system makes
the target vulnerable, a world of mutual
counterforce capability would force both
sides either to launch preemptively or to
adopt a launch-on-warning strategy. The
result could be that **. . . each nation’s fear of
a first strike will be dramatically in-
creased.”'!5

Third, despite a declared American
limited. retaliatory counterforce policy, an
MX force in sufficient numbers could pose a
first-strike threat against Soviet fixed land-
based systems. An MX force “* .. could be
creating a very significant hard-target coun-
terforce threat to Soviet silos.”16 Although
adopting a survivable basing mode may sig-
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nal a second-strike intent, possession of
counterforce weapons also allows the U.S. to
consider adopting a preemptive strategy and
has to make the Soviets wonder whether
American intent in a crisis is not preemptive,
regardless of declaratory posture. Soviet
heavy reliance on fixed-site ICBMs could
make this a particularly serious prospect for
them.

Should these possibilities happen, the
result could be a self-fulfilling prophecy of
the very phenomenon MX/MPS is designed
to discourage: “While it might be difficult to
find rational motives for a Soviet first strike
under present circumstances, the deployment
of a weapon as threatening as the silo-based
MX might supply one.”17 The emphasis,
however, suggests one of two mitigating fac-
tors. First, unprotected silo-basing would
clearly maximize U.S. preemptive incentives
since missiles would have to be fired first to
be fired at all. Protecting counterforce
systems lowers that need. Second, the num-
ber of MXs deployed would affect Soviet
concerns. If one assumes that aiming two
warheads at each silo creates a sufficient
damage expectancy!8 to make preemption at-
tractive, 200 MXs (the figure used in current
official planning) with 10 warheads per
missile (2000 total warheads) fall short of the
2400 warheads needed to blanket even the
1200 ICBM upward limit in SALT II by
1981. Those 2000 warheads would, however,
be adequate to cover all MIRVed Soviet
ICBMs. :

MX deployment could force the Soviets to
deploy their own, less verifiable mobile system.
Fielding MX could force the Soviets to
reconsider their own force vulnerability. A
preemptive strategy represents one option to
consider, and another outcome could be to
... motivate Soviet leaders to seek alterna-
tives to silo basing.”19 The problem is all the
more pressing for them because the Strategic
Rocket Forces ‘... are the backbone of
Soviet strategic forces.’'20
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Several alternatives similar to the choices
facing the United States would be available.
One would be silo protection through some
form of ballistic missile defense. A second
option would be decreased reliance on land-
based systems, but the Soviets have been
reluctant to move in this direction his-
torically. The third possibility is mobility,
which could be arms control unsettling, for at
least two reasons. First, the Soviets might
choose a less verifiable mobile basing mode
than MPS (e.g, an unconstrained land-
mobile system). Second, “‘even if the Soviet
Union constructed a mobile basing system
according to U.S. blueprints, there would
still be some doubts as to whether it was clan-
destinely stockpiling extra missiles in or near
the racetrack complexes.”2! There is the
possibility that a U.S. decision to solve the
ICBM vulnerability issue could lead to
damaging effects on U.S. arms control in-
terests.22

MX is not worth the cost. The worth of MX
at any cost is contested (independent of any
basing mode, the cost of a 310-MX fleet is
esimated at $9.9 billion, about equally
divided between developmental and procure-
ment costs).23 This assessment arises from
questioning how much threat is posed by
ICBM vulnerability and whether MX is an
appropriate response. The other question is
whether MX buys security that cannot be
purchased otherwise at lower cost.

The need for a weapon system response to
Soviet counterforce capability is questioned
by one analyst:

It would be more pathological than pru-
dent to undertake major changes in the
deployed strategic forces of the United
States in order to solve the problem of
vulnerability. . .. Such a program would
run the risk of purchasing gains in the very
elusive matter of political perception at a
cost to safety and real military capability
due to the burdens imposed on command
and control arrangements.24

The need for a hardware response to
vulnerability does not automatically imply
the relevancy of a counterforce-capable MX.
At one level, MX procurement per se is en-
tirely irrelevant to the question: MX itself is
no more secure than present forces unless
one uses its counterforce capabilities to dis-
arm those forces threatening it. MX in and of
itself responds to asymmetries in counter-
force capabilities, but its basing mode deter-
mines survivability.

Even if an improved counterforce capa-
bility is desirable, one does not necessarily
need MX. Upgrading Minuteman III with
the Mark 12A warhead and NS-20 guidance
system will “‘more than double the accuracy
and yield of Minuteman II1."25 Though
such improvements will not overcome the
Soviet throw-weight advantage, some believe
that an MN III upgrade deployed in a sur-
vivable manner would adequately solve the
vulnerability problem at a substantially lower
cost than MX.

Any new land-based system s questionable be-
cause land-based systems are obsolete and
dangerous. The ICBM leg of triad is defended
because of its unique system characteristics
(e.g., positive command and control, high
payload, and accuracy) and its interactive
effects with other systems. Some observers,
however, maintain that the disadvantages
outweigh these advantages. One argument is
that vulnerable systems are inherently tempt-
ing targets and offensive technology may
overcome any attempts to restore survivability
before such actions can be taken. MX/MPS
will not be fully deployed until 1989 under
present schedules, and by that time the
Soviets may well have offensive counter-
measures rendering such efforts ineffective.

A subtler objection to land-based systems
speaks to their conceptual obsolescence. The
Soviet Union has long professed a preference
for counterforce targeting, and the United
States has always incorporated elements of
counterforce in its operational planning. An



mphasis on targeting retahatory forces
ranslates, when land-based forces are in-
olved. into an invitation to launch a home-
land attack should deterrence fail. This
problem (discussed later) is particularly criti-
cal regarding the MPS system.

The vulnerability question leads many ob-
servers to conclude that land-based strategic
systems have simply outlived their usefulness
and that reliance on the other triad legs pro-
vides an adequate defense. As one observer
puts it, “With wwo survivable forces—bomb-
ers and submarines—able to maintain target
coverage and penetration capability, the
justification for proceeding with new ICBMs,
such as the mobile MX, is sharply
reduced.”26

THE MPS system is only one
proposed means for reestablishing in-
vulnerability for MX or some other ICBM.
Although the Carter administration’s deci-
sion to wed MX and MPS left the impression
the two systems are inextricably intertwined,
such is not the case. On the one hand. MPS
could be used to house MX, a Minuteman
11 upgraded with Mark 12A and NS-20, or a
Trident I C4 or Il D5 designed for dual use
as an ICBM or a sea-launched ballistic
missile (SLBM), to name frequently men-
tioned options. On the other hand, MX
could be housed in a number of constrained
or unconstrained mobile modes, of which
MPS is but one.

The proposed MPS system is a hybrid that
attempts a compromise between President
Carter’s interest in MX and arms control
verification.2” The basic unit in MPS is cur-
rently the so-called “‘drag strip™ (linear), a
straight road connecting twenty-three har-
dened shelters. The one missile assigned to
each road would be moved among shelters
periodically and covertly by a huge
Transporter, Erector, Launcher (TEL) cap-
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able of “‘sprinting” up to thirty miles an hour.
The transporter would regularly change the
actual position of the missile.

The system enhances survivability in-
directly. MPS would not prevent the Soviets
from being able to destroy MX missiles.
Rather, the intention is to deter an attack by
forcing the U.S.S.R. to expend such a large
portion of their forces as to leave them vir-
tually disarmed after attacking. Present plans
call for 200 MXs deployed in the MPS fields.
meaning there would be 4600 silos to be
targeted to ensure destroying all MXs. In
order to apply the two-warheads-per-silo rule
of thumb, the Soviets would have to dedicate
9200 warheads to MX/MPS to ensure
destroying the force. Such an attack would
largely deplete Soviet forces and leave other
U.S. forces intact for retaliation or coercive
bargaining.

Arms control verifiability would occur in
two ways. First, there would be so-called
**choke points,” a single access to each MPS

ee

MX in and of itself responds to
asymmetries in counterforce
capabilities, but its basing mode
determines survivability. 99

complex, which, after the missile had entered
the system, could be barricaded. Second,
there would be periodic inspections of ran-
domly selected MPS complexes by opening
the lids on all shelters in the configuration for
satellite verification that each contained a
single missile (the Soviets would choose the
complex to be inspected).

MPS is controversial. Proponents argue
that the system provides more security than is
now available and is the best system compati-
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ble with arms control constraints. Detractors
deride the system as a Rube Goldberg
scheme that is technically unworkable, un-
duly complex and expensive, and ultimately
ineffective.

arguments for MPS

Two justifications are offered for MPS: it is
the most verifiable system that is technically
feasible and meets mission requirements,
and it creates more problems for the Soviets
than they currently confront.

MPS s the best compromise of technical
Seasthility and arms control verifiability. There is
an inverse relationship between the amount
of invulnerability a mobile basing system
provides and the ability to monitor arms con-
trol compliance. Those charged with finding
a solution to Minuteman’s vulnerability face
the dual requirements of maintaining the
triad structure and the objections of “‘pure”
arms control advocates whose interests are
more clearly identified with avoiding a break-
down of arms control agreements. The con-
tention that the two sets of interests are irrec-
oncilable has merit, in that no solution can
satisfy both groups simultaneously. Many
arms control advocates favor dismantling
land-based systems, and many advocates of
the ICBM force are openly contemptuous of
arms control limitations. The result is a no-
win situation where some criticism will occur
regardless of what is proposed.

Within those constraints, proponents
argue that MPS is the best compromise. Just
as more protective basing modes are less
verifiable than MPS, alternatives that offer a
similar tradeoff between interests are less
technically feasible. A prominent example is
the so-called *‘horizontal trench” option. in
which the MX would travel on a track in a
covered trench from which it could be fired
by pushing the dirt aside and moving the
missile into a vertical position. This option
had great favor until it was discovered that

detonating a weapon near or on the trench
would disrupt the whole system for consider-
able distances in either direction. No
equivalent problem has been discovered for
MPS.

MPS would present the Soviet Union with
problems that it does not now face. 1f MPS is the
only system that can feasibly be imple-
mented, it has the virtue of presenting the
U.S.S.R. with difficult new targeting
problems to be overcome before it could con-
sider launching a preemptive strike. Having
to target 4600 (or more, if additional MPS
complexes were added) missile shelters is an
imposing task, and the system is flexible
enough to allow changes further complicat-
ing targeting requirements.

The problem MPS creates is that the
Soviets would have to attack all 4600 shelters
to ensure destroying all the MX missiles con-
tained in the system. The effect is that, *‘in at-
tacking MX he uses up . . . a far greater
portion of his strategic offensive forces than
the portion of U.S. capabilities he is able to
destroy. As a result, he is worse off relative to
U.S. residual strength after attacking MX
than he was hefore."28 The system is also flex-
ible and responsive to changing Soviet
capability. According to Air Force Chief of
Staff General Lew Allen, Jr., “Our response
options include: constructing additional pro-
tective shelters; deploying additional missiles;
increasing the number of re-entry vehicles
carried by the missile; deploying a specially
designed, hard-point ballistic missile detense
system; or some combination of these
measures. 29

arguments against MPS

Opposition to Multiple Protective Structure
arises on five grounds (not including en-
vironmental concerns): It invites a saturation
attack on the continental United States
(CONUS); it is only effective if SALT Il is

ratified; it is only a temporary solution to the



problem:; in the absence of SALT II. MPS
requires accompanying ballistic missile
defense; and it is not a cost-effective means to
overcome ICBM vulnerability.

In the event of a cnisis, MPS would invite a
massive saturation attack on CONUS. In this
construction, MPS targeting requirements
become a vice. MPS may deter a Soviet
preemptive strike. but should deterrence fail,
the attack would be so massive as to
guarantee the literal obliteration of that part
of the United States in which MPS is located
(an argument similar in structure to critiques
of mutual assured destruction). If MPS has
the effect of painting a bull's eye on the
American desert Southwest. where its con-
struction is proposed, the broader question of

reMPS is controversial. . . .
Detractors deride the system as
a Rube Goldberg scheme that is
technically unworkable. . . .99

land-basing any strategic forces arises.
Homeland deployment guarantees that even
in a strictly counterforce exchange, large-
scale devastation will occur to the super-
powers’ homelands, thereby increasing the
attack’s emotional impact and enhancing
escalatory likelihood. The alternatives are to
base land forces in a way they cannot be
effectively targeted (i.e., full mobility), to pro-
tect stationary forces (i.e.. BMD), or to move
forces off CONUS altogether. MPS does
none of these things: and given the incentives
to saturate MPS, “It may well be that . .
the MPS concept could come to represent
more of a threat to U.S. national security
than some other less effective solution to the
Minuteman vulnerability problem.™30
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MPS will enhance security only tf SALT 1115
ratified. MPS depends on SALT II limits on
warhead fractionation to counteract effec-
tively emerging Soviet counterforce capabili-
ties. The configured system has been
designed on the basis both of Soviet com-
pliance to MIRV launcher limits contained
in the treaty (820) and the number of
warheads permitted on any MIRVed 1ICBM
(10 on the largest Soviet missiles).3! The 200-
missile, 4600-shelter configuration is in-
tended to be able to absorb a Soviet attack
and leave 100 MXs available for retaliation.
A number of assumptions (e.g., systems
reliability) enter into this survival scenario,
and at least one observer notes that the
assumptions are fragile: “If any of the prin-
cipal assumptions are relaxed. the whole bas-
ing system loses its viability."32 Given uncer-
tainties surrounding SALT, those assump-
tions deriving from agreement limits are
among the most questionable. As one ob-
server notes: “The provision in SALT I
limiting the number of MIRV's per ICBM to
10 warheads prevents the Soviet Union from
making full use of its large ICBMs in a
counter-silo role. Without a SALT limitation
on fractionation . . . deployments could spur
a race between Soviet RVs and... (MPS)
launch-sites that could consume ever more
land area and dollars.”33 The Soviets could
more than double the number of reentry
vehicles (RVY) their most advanced
rockets. (Many experts agree there are not
enough targets within the area limits of a
MIRYV footprint to justify fractionation above
20 warheads.) A warhead breakout would
mean that less of the Soviet missile force
would have to be targeted on MPS, leaving a
more substantial reserve and canceling the
principal disincentive MPS is supposed to
create. The response of building more
missiles, warheads, and shelters would be ex-
tremely costly.

MPS is a temporary solution. MPS will not
become fully operational until 1989 or 1990:

on
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and its effectiveness must be measured
against a future threat: **since an MPS basing
system would not become operational until
1986 and would not be completed until 1990
or 1991, it would have to be designed to
counter the Soviet missile threat of the
1990s.7'34 The prospects are not altogether
promising for two reasons.

First, the assumptions underlying MPS fly
in the face of the way strategic systems have
evolved: “If there is anyv single trend that
seems to dominate in weaponry, it is for
missiles of all kinds to become more accurate
and more deadly.”35 In the next decade,
single-shot kill probability could well in-
crease to the point that only a single RV need
be targeted at an MPS silo to produce an ac-
ceptably high-damage expectancy. The effect
would be much the same as a fractionation
breakout; a smaller part of Soviet capabilities
would have to be aimed at MPS, leaving a
larger than assumed Soviet reserve. Second,
breakthrough in ballistic missile defense,
either through gradual antiballistic missile
improvements or exotic systems, may well oc-
cur during the decade. The effect would be to
make true missile protection possible and to
make MPS irrelevant, because an effective
BMD system would presumably protect
ICBMs in any basing mode.

MPS requires BMD to provide any real advan-
tage. The potential inadequacy of MPS is
being recognized even by strong system sup-
porters. Dr. Colin Gray, for instance, admits
the possible need for active defensive systems
as a hedge against possible MPS inadequacy:
“Suitably deployed, and with the pussible back-
up of preferential terminal ballistic missile defense
(BMD), the Soviets could not profitably
target MX."36 In context, the BMD proposal
1s made as a system hedge to protect missiles
from attack during movement between silos.
Admitting any need for BMD protection,
however, points to both the physical and con-
ceptual weakness of MPS. The flaw, of
course, 1s that if ballistic missile defense is

needed to protect MPS, then there is no need
for MPS itself. A BMD system that could
materially improve the protection afforded by
MPS could also make more survivable any
basing mode, including the existing Minute-
man fields. That being the case, why not
simply erect missile defenses around existing

silos and protect their contents, whether they
are MN Ills or MXs?

e
¢ The major fault of MPS, as

reflected in its conceptual
weaknesses, lies in its
intellectual timidity. 29

MPS is not cost-efficient. The MPS system is
also a very expensive proposition. The
official estimate for building the MX/MPS
system is 833 billion in constant FY 1980 dol-
lars, which can safely be doubled in real dol-
lars before the system is completed. The bulk
of that expense is in the MPS basing system.
The Congressional Budget Office estimated
the development and building costs for the
vertical shelter system based on 310 missiles
and 5500 silos, including maintaining it
through 1990 (in FY 1980 dollars). The price
tag was $34.7 billion, including $9.9 billion
for MX, $5.4 billion for maintenance, and
$19.4 billion on MPS. Almost half (8§17.0
billion) was for MPS ““investment™ (i.e.. con-
struction) costs, and said an additional $14
billion would be necessary to double the
number of MPS silos.37 Most of the cost for
reestablishing ICBM invulnerability is thus
associated with the basing mode. The objec-
tions raised to that mode lead one to wonder
if there are not cheaper alternatives that are
equal or more effective methods to achieve
the same purpose.

THE Carter administration’s
continuing advocacy of MX/MPS38 makes



some judgment about the system’s attractive-
ness mandatory because the ultimate deci-
sion will have long-term budgetary and
security implications. Reaching an assess-
ment requires judging not only the inherent
advantages and disadvantages of each system
and their combination but also looking at
alternative means to achieve the same ends.

The cases for and against each component
‘converge at the point of assessment because
achieving the dual objectives of restoring
land-based svstems’ invulnerability and over-
coming throw-weight and counterforce
asymmetries are not in practice necessarily
reinforcing. MPS basing is one of three
plausible means of achieving force sur-
vivability, but its ability to accomplish that
goal is questionable. MPS has the advantage
of compatibility with fielding MX and hence
addressing force asymmetries. but it does so
at tremendous costs and with dubious effec-
tiveness. The alternative basing modes offer
improvements in survivability likelihood but
have costs in terms of arms control con-
siderations and the ability to deal with the
asymmetry problem. Each alternative needs
to be explored before a final determination
can be made.

The basing method responding most com-
pletely to survivability would be an un-
constrained. fully mobile system because “‘a
mobile system with no fixed launching points
would be more secure than even a heavily de-
fended one."39 Security arises from the fact
that there would be no ability to target the
system, since it could be fired anywhere,
making prior identification of location im-
possible (essentially the virtue of SLBMs).

Two unconstrained mobile systems have
attracted some attention. The first is the
|Shallow Underwater Mobile (SUM) system,
a variant of the submarine-launched ballistic
'missile concept. Physicist Sidney Drell
describes SUM as ““a survivable basing mode
rhat relies on small conventionally powered
'submarines operating within several hundred
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miles of the East and West coasts of the conti-
nental U.S. Around fifty such submarines
would be deployed in these coastal waters
and would thus be effectively hidden in an
area of more than several hundred thousand
square nautical miles.”40 The system would
be verifiable in the same way as are limits on
SLBMs (monitoring submarine production)
and would allow MX deployment (the idea
being to attach two MX muissiles horizontally
to the sides of the submarine). There is a po-
tential threat to SUM survivability. The
system, according to Edgar Ulsamer,
*. .. would be highly vulnerable to tidal
waves, known as the Van Dorn effect, that
could be induced by a Soviet barrage bomb-
ing of the Continental Shelf area. This tidal
wave in shallow water would crush any sub
in its path.”4! This vulnerability, contested
by SUM advocates. reduces the survivability
enhancement of SUM to that of MPS: if the
Soviets are willing to invest the number of
warheads necessary to induce the Van Dorn
effect. SUM could possibly be overpowered
in the same way as MPS.

The second fully mobile option is road
mobility. In a road-mobile system, missiles
would be transported on trucks using those
parts of the U.S. interstate highway system
away from major population areas (e.g.,
Great Plains, Southwest) as the basic
transportation grid. Accompanied by armed
convoys to avoid sabotage or hijacking, a rea-
sonably small missile could be designed to be
mounted on a truck resembling an oil tanker.
The missile would have to be reasonably
compact and light (e.g., of the general con-
figuration of a Minuteman I or I1I) 1o allow
travel at normal interstate speeds, avoid an
overly obtrusive appearance, and permit
compliance with interstate weight limits so as
to avoid road surface damage.

At least in concept, the road-mobile option
has some attraction. Such a system would be
virtually untargetable and hence invulnera-
ble. Even if Soviet satellites could pinpoint
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the locations of all the missiles at a point in
time to direct launchings against them
(which is most improbable), the launchers
would be miles away by the time that even a
depressed launch SLBM attack could arrive.
The effect would be to obviate the tech-
nological trend that has resulted in counter-
force capability, which is the basis of ICBM
vulnerability in two ways.

First, Soviet accuracy and throw-weight,
which are crucial in targeting silos, would be
irrelevant against anything except residual
hardened targets (e.g., command and control
centers) or soft counterforce targets (e.g.,
submarine bases) for which hard-target kill
capability i1s not necessary. Second, road-
mobile missiles would probably be too small
and have too limited a payload to be counter-
force-capable themselves. The result in both
cases would be to redirect doctrine back
toward countervalue targets and in the pro-
cess force strategy back toward ideas devel-
oped in the 1960s, an outcome many would
favor.

There are also disadvantages to the
strategv because it reestablishes invulnera-
bility at the cost of redressing throw-weight
asymmetry and arms control verifiability.
Road mobility and MX are incompatible.
The MX missile and accompanying
transport vehicle are simply too large and
heavy to use public highways (the TEL, with
an MX mounted on it, weighs almost one
million pounds). Although road mobility and
throw-weight rectification may not be cap-
able of simultaneous resolution, the question
might be moot in a road-mobile world. Since
throw-weight and accuracy gain meaning in
a counterforce context, possessing a counter-
force advantage in a situation where counter-
force targeting is impossible represents a
dubious distinction.

A road-mobile system would be arms con-
trol traumatic. Unlike constrained mobile
options designed specifically to facilitate
verification, the vast operating range of a

fully mobile system would defy monitoring
and would be distressing for at least two rea-
sons. First, it would mean a probable end to
negotiated limits on land-based ballistic
systems and possibly all strategic systems
(although sea- and air-launched systems
would remain verifiable). Second, an
American decision could provoke a Soviet
counterpart, including a quick deployment of
SS-16. The worst case result would be a new
strategic arms race. The retort is that since
counterforce targeting would become largely
irrelevant and finite limits exist on meaning-
ful countervalue targets, there would be rela-
tively little incentive to engage in a massive
mobile force development.

The other alternative to MPS basing is
ballistic missile defense of fixed-site, land-
based ICBMs. This solution would not re-
spond as thoroughly to the survivability ques-
tion as unconstrained mobility because there
would always be operational uncertainty
about the extrapolation of theoretical effec-
tiveness against a massive attack. Such uncer-
tainty is not necessarily bad. however, be-
cause a BMD system would be facing a
theoretical counterforce capability the opera-
tional effectiveness of which is also un-
demonstrated. Since a counterforce attack re-
quires enormous certainty of success to be at-
tractive, any additional source of uncertainty
is potentially stabilizing. At the same time, a
BMD solution that emphasizes “*hard-point™
silo defense is compatible with MX deploy-
ment, less damaging to arms control pro-
cesses, and probably allows a faster response
to ICBM wvulnerability than MPS.

The most direct manner of implementing
BMD protection of land-based forces would
be to reactivate the Grand Forks antiballistic
missile system. Either through modification
of existing Minuteman silos or the construc-
tion of new silos, MX could be integrated
into existing facilities at whatever deployment
levels are deemed necessary to redress force
asymmetries. Some limited form of the “'shell



‘game™ MPS option could even be incorpor-
ated by drilling dummy missile holes and
providing transportation between silos. The
Grand Forks, North Dakota, location has
added advantages for MX in that it allows
shorter flight times over the Arctic than bas-
ing in the Southwest and involves flight over
magnetic fields that have been more
thoroughly studied than Southwest-originat-
ing flights, thereby enhancing likely perfor-
mance.

The BMD option would be much less
traumatic to arms control than full mobility.
Verification of MX deployment would
clearly be possible through established pro-
cedures. and reactivating an ABM system
constructed to comply with the restraints of
the ABM Treaty and the 1974 protocol could
hardly be viewed as abrogation of the letter or
spirit of that agreement. There are. however,
two arms control-related potential problems
to the solution.

The first objection arises from the security
provided by the Grand Forks facility given
constraints imposed by the ABM Treaty. The
limit of one hundred ABM launchers and in-
terceptors was not negotiated in an environ-
ment where several thousand warheads could
be directed at retaliatory forces. Manipula-
tions of damage expectancy calculations and
minimum acceptable levels of surviving
forces could well (probably would) reveal the
need for more launchers and interceptors
than are currently allowed. Such a deter-
mination would require amendment of the
1972 treaty as modified by the 1974 protocol
but would retain the basic treaty itself should
the Soviets accede to new limits. If the Soviets
should not agree. the only option might be
withdrawal. which is provided for in the
event ‘‘supreme interests’ dictate such ac-
tion.

The second objection is more philosophi-
cal. Many arms control advocates contend
that the major symbolic significance of the
ABM Treaty is in arresting an area of
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weapons deployment, thus stemming the
technological arms race and offering a model
for the future. Since the precedent set by the
ABM Treaty is the only major instance of
arms control braking technology, the prece-
dent of a breakout would be resisted.

The final advantage of an ABM protection
is that it would allow a comparatively “quick
fix”" to the vulnerability problem if the option
to reactivate Grand Forks were exercised.
How long it would take to bring the facility to
operational capacity is a matter the Depart-
ment of Defense would have to answer, but
there is little doubt that an MX force pro-
tected by ABM could be operational sooner
and at less expense (given fixed costs already
invested in the ABM installation) than MPS.
Moreover, an operational ABM would allow
more rapid incorporation of state-of-the-art
improvements in BMD should the U.S. want
to exercise such options.

ee Advocates argue that MX
will remove the Soviets’ ability

to perceive any exploitable
29

weakness. . . .

The foregoing examinations of alternatives
to the MX/MPS combination lack the detail
of analysis of the administration-proposed
system because detailed discussions of the
alternatives have not-appeared, at least in the
public realm. Both are, in a sense, more radi-
cal propositions in that they move further
away from accepted notions of weapons
deployment and arms control consideration
than does MX/MPS. If the dual problems of
ICBM vulnerability and force asymmetry are
as important as advertised, conceptual bold-
ness may be the only justifiable approach.

The major fault of MPS, as reflected in its
conceptual weaknesses, lies in its intellectual
timidity. It tries to address all three of Presi-
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dent Carter's major requirements of sur-
vivability, force asymmetry (by allowing MX
deployment), and arms control verifiability
equally and ends up as a compromise that
serves none well.

The unattractiveness of the MX/MPS
combination is particularly apparent in the
accompanying chart, which compares the
three alternatives of each criterion and
awards scores on an inverted ordinal scale
(Le., the system that accomplishes the objec-
tive best gets a score of 3, second best 2, worst
1). On the criterion of reestablished land-
based systems invulnerability, an un-
constrained mobile system receives top rank-
ing; an ABM-protected system gets second
highest marks because it at least offers some
defense; and MPS is rated lowest because it
offers no real defense and could fall victim to
changes before it is deployed. On the other
two criteria, an ABM-protected system and
MPS are rated coequal: each would allow
MX deployment and would be verifiable,
whereas a fully mobile force is incompatible
with either objective.

Criterion MX / MPS Mobility MX/ ABM
survivability 1 3 2

force asymmetry 2.5 1 2.5
verifiability 2.5 1 2.5

If one assumes each requirement to be
equally important (thus justifying equal fac-
tor weighting) and equal intervals between
rankings (thus justifying additivity), MX/
MPS does not emerge as the most attractive
alternative regardless of which combination
of factors is considered. If all the factors are
considered, an MX/ABM deployment
emerges as most attractive, followed by
MX/MPS and full mobility. If force sur-
vivability and asymmetry removal are the
major considerations, MX/ABM is most at-

tractive, followed by mobility and MX/MPS,
and the same rankings hold true for a com-
bination of survivability and verifiability.
Only if the criteria of asymmetry removal
and verifiability are considered alone does
MX/MPS become the equivalent of
MX/ABM,

The comparisons are, of course, open to
criticisin - regarding the precision of the
measurements and judgments arising from
them. The MPS system, for instance, may
have received a harsher judgment regarding
survivability because its characteristics have
been examined more closely than the alter-
natives. By contrast, analysis of the hardware
needs to produce a BMD system that would
be equally or more effective could produce a
more sober judgment than suggested in the
rankings in two ways. On the one hand, an
effective. ABM system against the kind of
massive attack postulated to knock out MPS
might require such a large increase in inter-
ceptors, launchers, or both that the Soviets
would not accept amendment to the ABM
Treaty, with negative arms control costs some
would argue are too high. On the other hand,
an adequate ABM might prove so expensive
as to prove as unwieldy and expensive as
MPS with little protective advantage.

Another criticism could come from the
relevance of all criteria as equally relevant to
judging all options. Advocates of road
mobility, for instance, would maintain that a
movement toward fully mobile systems
makes throw-weight asymmetry irrelevant
since it is largely unusable and that targeting
limitations contain implicit stockpiling con-
straints that render conventional verifiability
requirements largely beside the point.

THESE and other objections may indeed arise
and have salience, and certainly the com-
parative assessment is important in reaching
judgments about solving the survivability and
force asymmetry issues. The purpose here
has not been to foreclose those analyses but



ather to suggest that the case for the
1X/MPS solution is not as compelling as
e administration and its supporters have
rgued. The extent and implications of solu-
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NE aspect of the future global
, strategic environment that is often

overlooked in discussions of U.S.
strategic force needs for the late 1980s and
beyvond is the prospect of nuclear weapon
proliferation. But notwithstanding current
policy efforts, a growing number of countries
may decide to acquire nuclear weapons in
the next decades. More important, living in
such a world of five to ten additional nuclear
weapon states probably would affect directly
the requirements for U.S. offensive and. in
some situations, perhaps even defensive
strategic forces. while the indirect repercus-
sions of Soviet reactions within that changed
security environment also could be far-reach-

ing.

prospects for proliferation

References to a deteriorating international
environment of the 1990s with upwards of
fifteen additional nuclear weapon states may
seem farfetched. After all. in the first thirty-
five years of the nuclear age only six coun-
tries—the United States, the Soviet Union,
the United Kingdom, France, China, and
India—detonated nuclear explosive devices:
one other—Israel—is widely thought to
possess nuclear weapons. But within the next
decades a range of factors that can only be
touched on here could erode the particular
equilibrium of restricted technical oppor-
tunities, limited incentives for acquiring
nuclear weapons, and compelling disincen-
tives against doing so which resulted in only
the slow and limited spread of nuclear
weapons. !

First. because of the global process of in-
dustrial and technological development as
well as the continuing spread of civilian
nuclear power programs, more and more
countries are coming to possess the technical
capability to make at least rudimentary
nuclear weapons. As early as the mid-1980s,
for example. several dozen countries will
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have sufficient plutonium within the spent
fuel of their civilian nuclear programs to
make three to six nuclear weapons—assum-
ing their probable capability to build and
operate a reprocessing plant to separate the
plutonium from the spent fuel.2 Many of
these countries also would be capable of
building a plutonium production reactor and
the associated facilities if it were thought
desirable to take a nonfuel, cycle-based route
to nuclear weapons. Further, such activities
as the reported Israeli diversion of several
hundred kilograms of highly enriched
uranium from an Apollo, Pennsylvania, fuel
fabrication plant may be only the first visible
sign of more extensive nuclear black-and-
gray market dealings in the future3 Of
especial importance in that regard would be
the increasing availability in this decade of
gray market nuclear mercenaries selling tech-
nical expertise up to and including nuclear
weapon design information. Put simply,
technical constraints to going nuclear appear
at most to be a wasting asset.

Second, varied incentives for acquiring
nuclear weapons are most likely to increase
in future decades. For example, the
resumed erosion of American alliances in
Asia would enhance security-related incen-
tives in key prospective proliferators there. Or
in other regions where the United States is
not heavily involved. one or another tradi-
tional rival—whether Argentina or Brazil in
Latin America or India or Pakistan in South
Asia—well might slide into a nuclear weapon
program, either in pursuit of greater regional
influence and status or out of concern and
uncertainty about what its rival was planning
to do. More important, there sometimes will
be a proliferation multiplier-effect: if not
defused, a decision by one country to go
nuclear is quite likely to trigger chains of
similar decisions by other now technically
capable neighboring countries, while inade-
quate responses by the United States and
other countries to the first outcroppings of
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more widespread proliferation in the 1980s
would increase the chances for even more
countries going nuclear in the 1990s.
Third, to the extent that they are an impor-
tant element in the policy calculus of
prospective proliferators in the first place,
disincentives to acquiring nuclear weapons
are also very likely to decline in the next
decades. Even fear of an adverse foreign reac-
tion and the imposition of sanctions seems
unlikely to counterbalance pressing security
rationales for acquiring nuclear weapons.
Furthermore, particularly once some addi-
tional proliferation has occurred, other
foreign and security considerations will in-
creasingly make countries reluctant to carry
out the threat of sanctions. In addition, if
more countries go nuclear, any domestic op-
position to following suit in yet other coun-
tries may be undermined and wane. And to
elaborate the iniual caveat, it is far from clear
that future decisions to acquire nuclear
weapons—anymore than in most past deci-
sions—will carefully balance possible costs
and gains. Instead, probably only a limited
rationality would prevail, stressing the more
immediate payoffs of acquisition and not at-
tending to longer-run complications.

limited strategic force retatloring
and the lesser nuclear powers

Thus the possibility must be taken seriously
that in the next decades of the nuclear age
there could be an increasing breakdown of
equilibrium among technical  constraints,
limited proliferation incentives, and compel-
ling proliferation disincentives that resulted
in the limited scope and pace of proliferation
in the first decades. In order to assess the im-
pact of such a breakdown on the require-
ments for future U.S. offensive and defensive
strategic forces, it is important, however, to
distinguish between two categories of new
nuclear weapon states: lesser nuclear powers,
a group encompassing countries such as In-

dia, Iraq, South Africa, Libya, Pakistan; and
other developing or even advanced develop-
ing countries, and the proto-superpowers
such as Japan and West Germany, countries
most likely to go nuclear only in the event of
the most extreme breakdown of the first
decades” equilibrium.

Of those lesser nuclear powers, with rare
exceptions their nuclear arsenals may be
directed primarily at their local rivals and to
number in the dozens of fission warheads
deliverable by nuclear-capable aircraft or, in
a few cases, short-range surface-to-surface
missiles. Moreover, to the extent that one or
more of these lesser powers did seek to
threaten either the U.S. or Sowviet central
homelands, a significant asymmetry would
exist. Because of the peculiarities of geogra-
phy and their limited technical capabilities,
at least well into the 1990s, any such lesser
new proliferator seeking to threaten the
United States probably would have to rely for
delivery on smuggling a weapon into the
country by air or sea—what can be called
“clandestine insertion.” By contrast, during
the 1980s the Soviet Union might find itself
threatened by new proliferators capable of
reaching targets within the Soviet territory
using high performance aircraft as delivery
vehicles. In ways to be noted, this asymmetry
could color the respective U.S. and Soviet
responses to these lesser nuclear powers.

Several potential missions against such
lesser nuclear powers can be identified. As
with existing hostile nuclear powers, it, of
course, would be necessary to deter an attack
on the United States by the threat of retalia-
tion. In addition, U.S. strategic forces might
have to be capable of carrying out a surrogate
nuclear retaliatory blow for a nonnuclear ally
or friend attacked by a new proliferator.4 For
example, in a nuclearized Middle East,
Saudi Arabia’s importance to the United
States might warrant providing it with a
security guarantee, including the promise of
responding tit for tat to any nuclear blow



against it. Or in some scenarios U.S. strategic
offensive forces might be used to suppress the
nuclear force of a new proliferator, destroy-
ing his stockpiles, delivery vehicles, com-
mand and control, and associated nuclear
assets. Such a preemptive disarming attack,
for example, might be the needed prelude to
military intervention with naval and ground
forces to support a beleaguered nonnuclear
friend or ally facing invasion by a lesser
nuclear power. Saudi Arabia again comes to
mind as such a potential friend in need.
Finally. carrying out punitive nonnuclear
strikes against radical lesser nuclear powers
engaging in highly disruptive actions—
whether allowing a terrorist group to *'steal™
a nuclear weapon or helping a fellow radical
country to build a bomb—might be another
mission.

At first glance it may appear to some that
carrving out any of these missions against
lesser nuclear powers would require virtually
no modifications of existing or planned
future U.S. strategic forces. But that conclu-
sion could be erroneous. Examination of the
problems with the alternative means of per-
forming these missions with available
capabilities suggests that some limited
retailoring of offensive strategic forces could
be required in a nuclear-proliferated world.

One possibility would be reliance on ob-
solete intercontinental ballistic missiles
(ICBMs) such as Tian 11, Minuteman 11,
or, eventually, Minuteman 11l to carnv out
these missions. But these systems may be
unable 10 reach targets within distant new
proliferators. The Minuteman Il has an ap-
proximate range of 6000+ statute miles and
the Tuan 1 a range of 7000+ miles.> while
the targets within many of these countries
often are more than 8000 miles or, in some
cases. 9000 or 10,000 miles from the U.S.
heartland. The Minuteman Il also would
have difficulty meeting the range require-
ment although in its case it would be possible
to off-load payload to increase range, an op-
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tion ruled out by the single large warhead on
the Tian 11 and the Minuteman 1.6

Aside from their possible inability to meet
these range requirements, obsolete ICBMs
might be precluded by another factor—their
lack of discrimination. Not only would ac-
curacy decrease at the distances in question
but the high-yield warheads on the Titan 11
and Minuteman 11 as well as, relatively
speaking, on the Minuteman III may inflict
far more damage than required or desirable.
Particularly for carrying out a limited, tit-for-
tat, surrogate retaliatory blow in response to
use of a crude nuclear device of, say, a 20-
kiloton yield, a capability for more discrimi-
nate and selective strikes is required. In fact.
for such a blow it even might be desirable to
be able to select one of several yields in the
sub-100-kiloton range.” The availability of
such a more discriminate response, in which
collateral damage would be minimized,
could be a critical requirement for the dis-
arming mission. Here, above all, the readi-
ness of political decision-makers to respond
to or carry out prior commitments would
probably be affected by the availability of a
more discriminate response than that pro-
vided by the off-the-shelf, obsolete ICBMs
such as Tiuwan II, Minuteman II, and
Minuteman IIl. These systems with their
nuclear warheads would be unable to carry
out a punitive nonnuclear response if that
were desired against a country abetting
nuclear terrorists.

Dedicating a fraction of the SSBN
(nuclear-powered fleet ballistic missile sub-
marine) force to these antinew proliferator
missions would resolve the problem con-
fronting existing land-based ICBMs in meet-
ing the range-to-target requirement. But with
growing dedication within the Single Inte-
grated Operations Plan (SIOP) of some of
that force to missions involving a European
theater conflict, earmarking even a further
small fraction to this future mission could
draw down needed capabilities. Besides, exist-
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ing and planned submarine-launched
ballistic missiles (SLBMs) appear likely to do
excessive damage. Without modification,
both the Polaris A-3 MIRVed warhead
package and the Poseidon C-3 and Trident
MIRVed packages could be too indiscrimi-
nate in their use for most of the limited pur-
poses being discussed here.

There also would be various defects in
planning on future reliance on air-breathing
delivery systems, some mixture of manned
bombers with cruise missiles or short range
attack missiles (SRAMs). Manned bombers
refueled in the air would be capable of meet-
ing the requirement of extended range. And
by the late 1980s the availability of longer-
range advanced tankers than the current
KC-135s would permit staging the tankers as
well as the planes from the continental
United States. This could be especially im-
portant because of the possible reluctance of
allied countries to permit the United States to
use their bases to mount such nuclear strikes
against new proliferators. Much more
problematic for some missions, however,
would be the extended time to target of these
aerodynamic systems since it could provide
sufficient warning to permit even a lesser
nuclear power to relocate its nuclear force
and counter a U.S. disarming strike. Of
course, time urgency would be somewhat less
of a consideration in carrving out either the
surrogate retaliation or the punitive strike
missions. A further potential problem with
reliance on manned aircraft would be the
threat posed by local air defenses because
U.S. political calculations might place a pre-
mium on avoiding aircraft losses. This threat
could be minimized by use of standoff
missiles or cruise missiles; but the available
warhead yields of SRAMs and air-launched
cruise missiles (ALCMs)—upwards of 200
kilotons8—could be thought too high for
many purposes.

Taken together, this brief run-through of
available off-the-shelf systems points to the

conclusion that performing these missions
described against lesser nuclear powers in a
nuclear-proliferated world would require
limited retailoring of a portion of U.S.
strategic offensive forces. The purpose of that
retailoring would be to enhance the degree of
discrimination, flexibility, and range of
forces earmarked to these missions. This
might entail, for example, dedicating a
limited number of MX ICBMs with suitable
payload modifications to this mission or par-
tial reliance on suitably configured air-
launched cruise missiles where time urgency
was not a factor and prior efforts had been
made to acquire the necessary terrain data.
But how, specifically, to meet those addi-
tional requirements for greater discrimina-
tion, flexibility, range, and selectivity of
response exceeds the scope of this article,
which turns now to another aspect of
strategic forces design in a more proliferated
world.

strategic defensive forces and
unconventional nuclear threats

The prospect that virtually all those lesser
nuclear powers that might seek to threaten
the U.S. homeland in the 1980s will have to
rely on unconventional modes of delivery has
important implications for U.S. strategic
defensive forces. For this aspect of the anti-
proliferator mission, increased emphasis on
restoring deteriorating U.S. air defense
capabilities and on augmented capabilities
for border surveillance are critical. In addi-
tion, means of linking together in an ad hoc
fashion civilian and military air traffic con-
trol, surveillance, and monitoring capabil-
ities—perhaps after intelligence warning of
an attempt to smuggle a nuclear weapon into
the United States by ersatz commercial or
corporate aircraft—also might pay off. But
what of other damage-limiting systems such
as light area missile defense?

By the late 1990s some lesser nuclear



‘powers will probably acquire longer-range
‘ballistic missile technology, especially if
space booster technology becomes a legiu-
mate item of international commerce. Both
Brazil and India. for instance, are already
engaged in research in this area, and other
advanced developing countries could follow
suit. But none of these more advanced new
proliferators appear likely to target the
U nited States in the next decades. Thus, tak-
ing account of probable cases. as opposed to
hypothetical possibilities, one finds it difficult
to conclude that light ballistic missile area
defenses would be required to limit damage
at least from these new proliferators within
that time period.

The Soviet response to these lesser nuclear
powers will probably be to emphasize
enhanced Soviet air defenses. As with the
United States, renewed Soviet interest in light
area ballistic missile defense would be held
down by the absence of lesser nuclear powers
armed with ballistic missiles and threatening
the Soviet Union. Thus, at least this aspect of
the Soviet response would have few indirect
repercussions on the U.S. defensive strategic
posture. But Soviet responses to emerging
Japanese or West German nuclear weapon
programs would probably differ somewhat.

strategic force implications
of West German
or Japanese nuclearization

Though admittedly far less likely than the
emergence of additional lesser nuclear
powers in the next decades, there are
foreseeable conditions which probably would
result in Japanese or West German decisions
to acquire nuclear weapons before the end of
the 1990s.9 Moreover, the resultant programs
in all probability would be serious ones. most
likely placing these countries’ nuclear forces
at a level of sophistication between those of
the existing medium nuclear powers and
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those of the superpowers. Such decisions and
these serious programs would have signifi-
cant indirect consequences for U.S. offensive
and defensive strategic force requirements
stemming from the probable direct Soviet
reactions to what would be perceived in the
Kremlin as a marked worsening of the Soviet
Union’s security environment. And if the
emergence of either of these countries as a
nuclear weapon state was accompanied by a
reversal of alliances and increased hostility to
the United States, there would be important
direct effects for the U.S. strategic posture as
well.

Confronted by the emergence of Japanese
and West German nuclear forces. Soviet
offensive and defensive forces would be sub-
ject to pressures for augmented growth. Both
unilateral responses and Soviet calls for
renegotiation of any existing strategic arms
restraints would be the most likely outcome.

On the one hand, a partial Soviet response
to meet this perceived requirement for addi-
tional land-based missiles is likely to be the
acquisition of additional intermediate-range
ballistic missiles (IRBMs) to target West Ger-
many and Japan. But calls to renegotiate up-
ward limits on strategic force levels to per-
mit acquisition of additional ICBMs to use
on more distant targets in Japan also may oc-
cur. Also expected are efforts to renegoti-
ate the restrictions on numbers of SLLBM
launchers to permit the Soviets to match any
Japanese and West German deployment of
SSBNs. Particularly underlying such Soviet
stress on matching that buildup would be the
attempt to preserve its claim to overall
equality with the West both militarily and
politically. A comparable claim, it is worth
recalling, was reflected in the Soviet Union’s
unilateral statement on the NATOQO allies’
SSBNs that accompanied the SALT 1 in-
terim agreement. There the Soviets claimed a
right to increase correspondingly their missile
submarines if the NATQO allies increased
their submarines beyond the number opera-
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tional or under construction when the agree-
ment was concluded. !0

On the other hand, Japanese and West
German acquisition of nuclear weapons
would probably produce great pressures on
the Soviet leadership to renegotiate—or, bar-
ring that, even abrogate—the 1972 Treaty on
Limitations of Antiballistic Missile Systems.
Probably coming on top of prior acquisition
of nuclear weapons by new proliferators such
as South Korea, Israel, Turkey, and perhaps
Yugoslavia, their going nuclear would greatly
reinforce the by then heightened Soviet fears
of encirclement. The resultant psychology
would reinforce the emphasis of Soviet
strategic thinking on engaging in a nuclear
conflict, and that in turn would probably
reverse—at least in this situation—the
anomalous Soviet shift of the 1970s from
strategic defense.

Both of the preceding Soviet responses
would indirectly affect the requirements for
U.S. strategic forces. If only to maintain a
relative international bargaining position, the
United States would find it difficult not to
match in part augmented Soviet ICBM and
SSBN force levels. Concomitantly, negoti-
ated mutual deployment of augmented
strategic defenses would probably be prefera-
ble to Soviet abrogation of the Antiballistic
Missile Treaty and U.S. acquiescence in a
unilateral Soviet capability. Aside from any
possible benefits of a light area ballistic
missile defense against unexpected lesser-
level threats or accidental attacks, negotiation
would facilitate efforts to restrict that Soviet
defensive capability, to set checks on ease of
sudden upgrading, and otherwise to mini-
mize the consequences for the central
strategic balance.

However, one caveat to the proposition im-
plicit within the preceding discussion that the
main impact of Japanese and West German
nuclearization on U.S. strategic forces would
be these indirect consequences of direct
Soviet reactions bears mention though not

much elaboration. Should Japanese and
West German acquisition of nuclear weap-
ons, as some persons fear!! be accom-
panied—if not preceded by—a radical anti-
American political shift, the United States
itself might eventually be sufficiently threat-
ened to respond with augmented offensive or
defensive capabilities. Nevertheless, while
granting that even more far-reaching alliance
reversals have occurred, it equally appears
highly unlikely that the degree of resultant
hostility would be so great as to warrant U.S.
targeting of these former allies or seeking to
acquire a light area defense against their
targeting the United States. Rather, U.S.
efforts to integrate these countries’ new
nuclear forces into a broader if looser
alliance framework would be more likely.
But that most probably would reinforce
Soviet fears of a consortium of nuclear oppo-
nents and its incentives to match what would
be seen as accretions to overall Western
nuclear capability represented by these proto-
superpowers.

ONE often overlooked aspect of the environ-
ment within which decisions about U.S.
strategic force requirements for the late 1980s
and beyond will have to be made is the
spread of nuclear weapons to additional
countries. With that in mind and by way of
conclusion, two sets of propositions about the
impact of more widespread proliferation on
U.S. strategic force requirements bear
reiterating: First, responding to the threat
posed by lesser nuclear powers would require
some limited retailoring of U.S. offensive
strategic forces to provide them with suffi-
cient range, discriminating capability, and
flexibility for carrving out antinew prolifera-
tor missions. And though when compared to
other force posture determinants the changes
invoked are marginal, they still may be criti-
cal to protecting U.S. interests in a world of
widespread proliferation. Second. though ad-
mittedly less probable, the nuclearization of
proto-superpowers such as Japan and West



ermany would fundamentally underimine
strategic arms restraint by creating new re-
guirements first within the Soviet Union and
hen within the United States for augmented
ffensive and defensive strategic capabilities.
or the United States as for the Soviets, both
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e

a pictorial report

JAY MILLER

aircraft of the 1950s. With its decidedly radical, upward-swept cruciform
tail and its large, missile-and-fuel-bearing wingtip pods. the F-89 bore a
striking resemblance to its frightening arachnid namesake.

The development of Northrop Aircraft Corporation’'s Model N-24. as the F-89
was at first called, was initiated by the company in early 1945. Conceived as an
all-weather ground attack fighter, it was to be powered by two of General
Electric's new TG-180 axial-flow gas turbine engines. Developed from British jet
engine patents, the TG-180 (or J35) was, in fact, one of the first production jet
engines manufactured in the United States.

The first indication of the F-89's unusual design configuration came about when
an engineering decision was made calling for the horizontal stabilizer and eleva-
tors to be placed high on the vertical fin. This arrangement was made in order for
those surfaces to be clear of the turbulent and hot exhaust flow from the jet
engines. Because of problems with stall blanketing. the high tail configuration
would later prove to be more troublesome than anticipated.

The original Air Force design competition calling for an all-weather fighter
brought submissions from Bell, Consolidated. Curtiss. Douglas, Goodyear. and
Northrop. All six submissions were quickly found to be deficient in performance
and. in effect, unsuitable for the called-for mission.

Rather than request new submissions from the various companies bidding on
the program, a decision was made to proceed with the design that was con-

T HE F-89 "Scorpion™ was perhaps the most appropriately named fighter

The F-89 “Scorpion’” is not ordinarily viewed as a major triumph of the aeronautical
engineer's art, either by students of aircraft design or those who flew it. Solid and
workmanlike at best, the F-89 performed its assigned mission successfully enough; but
this failed to earn for it the warm spot in the hearts of pilots reserved for such contempo-
raries as the F-86 and F-84.

But emphasis on the dramatic, flashy, and spectacularly successful carries with it the
risk of distortion. For a balanced picture, study of the merely ordinary is obligatory.
Ultimately, the F-89's relative lack of success was more the result of the uncertainties
and daunting technological problems faced by those who conceived, designed, and de-
veloped it than of any lack of imagination or competence. Indeed, a certain glamor per-
tains in the way the problems were overcome. From this, we can learn.

The Editor
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The XF89s are gone now. but these prototypes of the
all-weather jet fighter first flown on 16 August 1948
evoke memories of the fifties, when F-89s formed an
important part of U.S. air defenses. With a design gross
weight of more than 30.000 pounds. the Northrop-built
fighter proved that tracking and intercepting enermy
aircraft at night and in bad weather were feasible.




sidered least unsuitable. By chance, on 3 March 1946, Northrop was declared the
winner and awarded a $4-million (later increased to $5.6 million) contract cover-
ing costs of two developed examples of their original design submission.

The new fighter, at the time still known as the P-89,* was to be a two-seat, twin-
jet, all-weather, day-or-night fighter. In consideration of the latter requirement, it
was imperative that the airplane have the capability of carrying an exceptionally
large and ef<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>