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OCCASIONAL REPORT

REFLECTIONS ON THE GAO REPORT

ON TH E NUCLEAR TRIAD

How Much Was Enough to Win the Cold War: Was It Freud or

Newton?

David HafemeisterO

A report of the U.S. General Accounting Office on the nuclear triad revealed that vul-
nerabilities of the U.S. triad were vastly over-stated, that the perfonnance of new pro-
jected strategic systems were over-estimated, and that the perfonnance of existing
U.S. strategic systems was under-estimated. These exaggerations enhanced the psy-
chological (Freud) aspects of the Cold War and compromised logic (Newton).

INTRODUCTION

With the end of the Cold War it is imperative that we re-examine the basic
premises that guided the choices of the strategic nuclear systems. The initial
bottom line is that these systems were successful in that they did deter
nuclear war without destroying either or both superpowers. However, now
that the emotion of the conflict has passed, the effectiveness of the nuclear
triad should be examined to determine how much was enough and which tech-
nical conventional wisdoms were incorrect.

As this paper documents, incorrect technical estimates were made. These
errors (and/or exaggerations) caused the United States to greatly increase the
capabilities of its nuclear triad. At a minimum, these errors were fiscally
wasteful, and at a maximum they could have endangered the stability of the
nuclear arms ,"ace. This paper examines technical aspects of the robustness of
the triad, rather than the psychological causes and consequences of worst-case
analysis. When more historical data become available, other authors should
examine the effects of the U.S. nuclear build up on Soviet behavior (e.g., why
Gorbachev was willing to let the Berlin wall fall and reduce the Warsaw Pact
forces by 60 percent without requiring NATO reductions). The technical con-
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clusions of this paper are based on the author's staffing 20 hearings on the 5
General Accounting Office report, The u.s. Nuclear 1riad: GAD's Evaluation
of the Strategic Modernization Program before the Senate Governmental 'I
Affairs Committee! and on the START treaty before the Senate Foreign Rela- h
tions Committee.2 The GAO study produced a massive eight-volume classified it
report which, according to the GAO, was the most complete examination of t
strategic nuclear forces in the past three decades. }

II

THE TRIAD AS A WHOLE

The strategic triad, with its three legs of land-, sea- and air-based nuclear
weapons, was both the capstone of the possible conflict and the deterrent that
separated the two dance partners. Were the conventional wisdoms correct?
Was each leg of the triad so vulnerable that the other two legs were necessary
to truly deter? Was the Cold War driven by "worst-case" analysis? The GAO
concluded that, indeed, the U.S. had used worst-case analysis by: j 1

(i) overstating the Soviet threat to the U.S. triad, ! ~
t

(ii) underestimating the performance of existing U.S. systems, and J

f(iii) overestimating the performance of new U.S. systems.

In response to the hearing on the GAO report, former Secretary of Defense
Casper Weinberger agreed3 that worst-case analysis had been used:

Yes, we used a worst-case analysis. You should always use a worst-case analy-
sis in this business. You can't afford to be wrong. In the end, we won the Cold
War, and if we won by too much, if it was overkill, so be it.

Thus, there is no disagreement between GAO and Weinberger that worst-
case analysis was used in winning the Cold War. Because of uncertainties in
intelligence information and because leaders are motivated to justify and
rationalize their military investments, it is expected that worst-case analysis
will be used. If this is true, how will the Congress know what to believe when
appropriating billions and trillions of dollars? Given that governments cannot
fiscally survive if their trusted advisors always used worst-case analysis, it is
necessary to restrain the psychological and economic motives for exaggera-
tion.

.I
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SILO VULNERABILITY

There is no disagreement that 33,000 U.S. warheads and 45,000 Soviet war-
heads was colossal over-kill when one considers the gross vulnerability of cit-
ies. There has always been disagreement on the need for counterforce ability
to attack the other side's silo-based missiles. In 1981, Richard Perle, then
Assistant Secretary of Defense, gave his opinion4 on the vulnerability of U.S.
missile silos and the inability of the U.S. to destroy Soviet silos:

Yet as we examine the SALT II treaty produced during the 1970s, the con-
straints it entailed would have permitted the Soviet Union to continue
expanding and refining its offensive forces so that sometime during the life of
the treaty it would have had the capacity to strike a knock-out blow against
the land-based missile leg of the U.S. strategic triad. And it seem equally cer-
tain that the U.S. missile force would have been unable to threaten the Soviet
ICBM force.

The GAO's findings in table 1 refute Perle's charge that the Soviets "would
have had the capacity to strike a knock-out blow against the land-based mis-
sile leg" and that the D-5/MX "U.S. missile force would have been unable to
threaten the Soviet ICBM force." In her testimony before the Governmental
Affairs Committee, Assistant Comptroller General Eleanor Chelimsky stated 5

that the silos were not nearly as vulnerable as the government had claimed:

In the case of the land leg, we found that the claimed "window of vulnerabil-
ity. caused by improved Soviet missile capability against our silo-based
ICBMs was overstated on three counts. First, it did not recognize the exist-
ence of sea and air leg deterrence-that is, the likelihood that the Soviets
would hesitate to launch an all-out attack on the ICBM silos, given their
inability to target submerged U.S. SSBN s or on-alert bombers and their thou-
sands of warheads that could be expected to retaliate. Second, the logic behind
the claim assumed only the highest estimates for such key Soviet missile per-
formance dimensions as accuracy, yield and reliability, while at the same time
discounting very substantial uncertainties about performance that could not
have been resolved short of nuclear conflict. Third, it ignored the ability of
U.S. early warning systems to detect a Soviet ICBM attack, and thereby, allow
a reasonably rapid response.

During the hearings on the START treaty, the highest-ranking U.S. mili-
tary figure, General Colin Powell, Chairman of the Joint Chiefs of Staff,
seemed to concur with this conclusion6 when he responded to a hypothetical
question on possible massive Soviet cheating: " but even if they had 20,000
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SS-25s, I am not sure what that truly does for them. As long as I have surviv-
able systems at sea, for example, what would they do with these? What incen-
tive is there for them to move in that direction?"

During the course of the arms race a number of authors have estimated
the robustness of the surviving nuclear force by using sensitivity analysis?
with nuclear exchange models ("red attacks blue"). These calculations have
shown that break-outs from arms control treaties by the other Party did not
greatly affect the result. An attack can be enhanced by increasing the num-
bers and yields of warheads, by making the warheads more accurate and reli-
able, and by discovering that one's silos were not as hard as estimated. By
varying the various parameters, one can show that the U.S. has always had a
robust triad and the marginal utility of additional warheads beyond START
levels is very small.

SUBMARINE VULNERABILITY

In a similar fashion, GAO concluded that the threats to the submarines had
also been exaggerated. GAO concluded that the threat had been overstated in
"unsubstantiated allegations about likely future breakthroughs in Soviet sub-
marine detection technologies, along with the underestimation of the perfor-
mance and capabilities of our own nuclear powered ballistic missile
submarines." These exaggerated threats to the SSBNs were then used as a
justification for costly modernization in the other legs of the triad to cover the
possible vulnerabilities to the SSBNs. The threats to the SSBNs have been
categorized8 as "non-acoustic anti-submarine warfare," which uses radar,
laser, or infrared detectors on satellites to search out the signatures of the
SSBNs. 1\"10 submarine signatures that have been discussed are (1) the
slightly raised ocean surface above a moving submarine (the Bernoulli hump)
and (2) the V-shaped wave above the moving submarine (the Kelvin wave). In
principle, these signatures might be observed from submarines near the sur-
face if one knows where to look with synthetic-aperture radar accompanied
with significant computer capabilities. The U.S. and Russia have carried out
joint experiments on these phenomena, but the GAO concluded that these
experiments do not give evidence for concern for survivability of the SSBNs
when they are at sea. In fact, it is very difficult to observe the very small
oceanographic signals from submerged submarines. When SSBNs observe
radar from satellites, they can easily diminish their reflective signature by
cruising just a little deeper. Even if the submarines were silly enough to cruise
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too close to the surface, the job of coordinating a very large number of satel-
lites to observe some 14-18 SSBN submarines, as well as doing the on-board
computer analysis to obtain near-real time data for targeting would be too
large and too expensive. General Powell concurred by stating: "based on our
first examination of the claims [of a successful non-acoustic anti-submarine
warfare technology], we do not believe that they are accurate [but] we will
explore this to make sure that we are correct, that it is not feasible." Nonethe-
less, in their report on the START treaty, the Senate Armed Service Commit-
tee recommended9 that a condition be added to the START II Treaty that
would give "strong support for the joint U .S./Russian submarine detection pro-

gram."
GAO had access to the classified data on submarine delectability and dis-

cussed these issues with the intelligence and military communities. GAO
concluded10 that "Our specific finding, based on operational test results, was
that submerged SSBN s are even less detectable than is generally understood,
and that there appear to be no current or long-term technologies that would
change this. Moreover, even if such technologies did exist, test and operational
data show that the survivability of the SSBN fleet would not be in question."

(emphasis by GAO)

VULNERABILITY OF PENETRATING BOMBERS

In a similar vein, the threat to heavy bombers was also exaggerated. In her
analysis11 of the CIA Team B report of 1976, Anne Cahn pointed out that the
extreme worst-case analysis by Richard Pipe's Team B was a leading factor
in the political pressure for the U.S. build-up under President Carter (MX and
B-2) and President Reagan. The Team B report,12 Soviet Low Altitude Air
Defense: An Alternative View, concludes that "it is not inconsistent with cur-
rent evidence that the Soviets believe they have and may already possess the
inherent ability to prevent most, if not all, penetrating bombers (of the kind
presently in the force, in raid sizes of a few hundred) from reaching targets the
Soviets value." This conclusion is obviously wrong because it states "most, if
not all" implies a kill probability of better than 99 percent which is far beyond
expectation. In addition, cruise missiles have been added to the B-52s which
allow them to attack the Soviet Union while over the ocean. This overly
strong assessment on Soviet air defense was based on projections of
significant improvements in the kill probabilities and reliabilities of improved
Soviet SA-2s and SA-3s, as well as their very extensive deployments. Although
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these projected enhancements never came close to being realized, they pro-
pelled the U.S. into the B-1 and B-2 bomber programs, both of which never
materialized as projected and were budget breakers to boot. GAO concluded13
that "the Soviet air defense threat that the B-2 had been created to address
was never in fact deployed."

ICBMs vs. SLBMs

U.S. fears of "Minuteman and Peacekeeper (MX) vulnerability" were always
driven by concerns that the U.S. would not have a prompt, reliable, well coor-
dinated response to aim at Soviet hard targets. The GAO14 disagreed with
this concern by stating that silo vulnerability was exaggerated (see "silo vul-
nerability" above) and by concluding that the offensive power of the sea leg
was essentially equivalent to that of the land leg:

The sea leg's performance has been understated (or poorly understood) on a
number of critical dimensions. Test and operational patrol data show that the
speed and reliability of day-to-day communications to submerged, deployed
SSBNs are far better than widely believed, and about the equal in speed and
reliability of communications to ICBM silos. Yet conventional wisdom gives
much higher marks to ICBM command and control responsiveness than to
that of submarines. In point of fact, SSBN s are in essentially constant commu-
nication with national command authorities and, depending on the scenario,
SLBMs from submarine platforms would be almost as prompt as ICBMs in
hitting enemy targets. Other test data show that the accuracy and reliability
of the Navy's D-5 SLBM are about equal to DOD's best estimates for the
Peacekeeper. Further, its warhead has a higher yield than the Peacekeeper's.
In short we estimate that the D-5 has a hard target kill capability about equal
to the Peacekeeper's, while its platforms remain virtually undetectable,
unlike easily located silos.

388



«;;#;\ iQ) fff[g!fiJtQ)fffll iQ)/M 1lC{l[g /MfJ/Jr{:;!l.[g#).fff llfffO#).ffj)

Table 1.1: GAO's evaluation of the triad.o The Air Leg: beliefs versus findings.b

Belief Finding

:
Bombers at bases have been The data show surprise attack to have
vulnerable to surprise Soviet attack. been extremely unlikely.

Soviet air defenses have grown High growth did not occur.
dramatically.

Soviet SAMs and interceptors are Combat experience and intelligence
very effective. assessments indicate lesser capabilities.

B-2 is needed to preserve the Data show B-1 Band B-52H can
penetrating bomber role. continue to be survivable penetrators.

ACM is needed to overcome low Tests did not demonstrate low ALCM
ALCM survivability. survivability.

I~f~r~tt.~p¥~r~~~
Detectability and slowness make Available data support this belief.
the air-leg 'stabilizing."

B-1 B and B-2 have sufficient range Insufficient evidence to support this
for their strategic mission belief; reliable test data are lacking.

requirements.

Bombers are readily recallable and Nuclear effects and jamming are likely
retarget able under any scenario, to degrade C3, thus limiting recallability
including nuclear war. and retargeting.

B-2 is needed for SRT missions. Analysis shows that no special capability
exists or is foreseen.

;~!;i!r{r)i;
B-52 age mandates replacement. Air Force data show B-52G and H

viability for many years to come.

o. us GoverrYnental ANoirs Committee. Evoluo'ion 0' ,he us S'ra'egic Triod. SHrg 103-457. (1994) US General
Accounting Office. The US Nucleor Triod GAOs Evolua'ion 0' ,he Strategic Modernizo'ion Progrom (plus 8 classified
volumes). GAO/T-PEMD-93-5. (1993)

b. Only selected material on belie" versus findings is presented here: classified intormation has been deleted by GAO
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Table 1.2: GAO's evaluation of the trlad.o The Land Leg: beliefs versus findings.
-

Belief Finding

Silo-based ICBMs have been highly Claims for high vulnerability were
vulnerable to massive. surprise Soviet based on worst-case estimates of
attack. Soviet ICBM capabilities. as weli as

other questionable assumptions.

ICBMs face no effective ABM Available data support this view.
defenses.

:;:~I',...
ICBM C3 is prompt. reliable. and has Available data generally support this
great redundancy. perception.

ICBMs can launch promptly after Available data support this conclusion,
receipt of orders for attack. but are based on launches from test

silos and simulated electronic launch
tests.

Peacekeeper is very accurate and DOD's refusal to provide critical
very reliable. reliability data and insufficient

operational tests reduce the level
of confidence in Peacekeeper's
performance estimates.

Rail garrison Peacekeepers and Insufficient data to support this belief.
mobile SICBMs would have the same
accuracy and reliability as ICBMs in
silos.

a us GoverTYnental Affairs Comminee. Evaluation ot the US Strateg;c Triad. SHrg 103-457. (1994) US Generol
Accounting Office. The US. Nuclear Triad GAO's Evaluation of the Strategic Modernization Program (plus 8 classified

volumes). GAO/T-PEMD-93-5. (1993)
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Table 1.3: GAO's evaluation of the triad.o The Sea Leg: beliefs versus findings.

Belief Finding

While submerged SSBNs are currently No current, near- or far-term submarine
hard to detect. a breakthrough in detection technologies. potential appli-
detection technology that will cations. or Soviet capabilities would be
threaten them is possible in the effective in reliably locating a single
future. submerged. deployed U.S. SSBN. much

less the entire fleet.

SLBMs face no effective ABM Available data support this assumption.
defenses.

C3 to SSBNs is much slower and much Data show C3 to SSBNs is about as
less reliable than to ICBM silos. prompt and as reliable as to ICBM silos.

under a range of conditions.

SLBMs cannot be used against time Compared to ICBMs. no operationally
urgent targets due to a combination meaningful difference in time to target
of slow C3 and launch procedures. was found. Arms control agreements will

severely reduce the number of "time-
urgent" Soviet ICBM targets.

SLBMs cannot effectively attack the Test data show that 0-5 SLBMs do in fact
hardest category of Soviet targets have this capability.
due to insufficient accuracy.

Range and deployment area limita- SSBN patrol areas and 0-5 range and
tions may weaken sea leg accuracy estimated accuracy impose no such
and survivability. limitations.

a. us Goverrvnental Affairs Commlt1ee. Evaluation of the US Strategic Triad. S.Hrg 103-457. (1994) US General
Accounting Office. The U.S Nuclear Triad: GAO's Ev~tion of the Strategic Modernization Program (plus 8 classified
volumes), GAO/l-PEMD-93-5. (1993)
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Table 2: GAO's findings on significant knowledge limitations vis-a-vis three
dimensions of strategic weapons system assessment,O

-

&ii:;(tlIt1fJi'l
8-2 8-18 8-52 Peacekeeper ~~ 1// D-5/0hlo

Threatb .; .; .; .; .; .;

Performancec,; .; .; .;

Testing .;.; .;.;

a. us Governmental Affairs Committee. EvakJOtion of the US. Strategic Triad. SHrg 103-457, (1994). U.S General

Accounting Office, The US. Nuclear Triad: GAO's Evaluation of tile Strategic Modernization Program (pkJs 8 classified

volumes), GAO/T-PEMD-93-5. (1993)

b. Threat or pertormance has been incorrectly reported on at leas1 one sigNficant dimension

c. Operational testing has experienced a significant quaiitative or quantitative problem or limitation

CONCLUSION

Examination of the technical findings on the U.S. strategic triad make clear
that the U.S. exaggerated the threats to its own triad. These exaggerated facts
and projections were the main driving force for the large scale modernization
of the U.S. triad. In hindsight we see that the projected threat to U.S. strategic
submarines was not credible, the vulnerability of U.S. penetrating bombers
was overstated, and the vulnerability of our silos was exaggerated by using
worst-case parameters. In the future if the U.S. ever faces new strategic build-
ups by evil empires, the technical history of the strategic triad should be re-
examined to avoid these errors. In answer to the lead question of this paper,
exaggerations of U.S. vulnerability to Soviet threats probably resulted more
from the need to rationalize arms race policies than from rational analysis of
military facts. The ultimate total cost of U.S. nuclear weapons systems was
about $4 trillion.I5 The size and scope of the U.S. strategic nuclear triad was
largely determined by these worst-case exaggerations and by psychological
theoriesI6 about ~ffects of arms race policies on U.S. morale and Soviet percep-
tions. It is my strong conclusion that Freud defeated Newton.
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