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The current debate on whether the United
States should increase its chemical warfare

capability usually involves one or mare of
these questions:

--How can chemical warfare be
deterred?

--How do U.S. and Soviet chemical war-
fare capabilities compare?

--How can the United States modernize
its chemical warfare system?

--How will modernization affect the
prospects for disarmament?

GAOQ assessed the nature, extent, and qual-
ity of the information that is available for
answering these questions. This is an unclas-
sified report: its classified version is pub-
lished under the number GAO/C-IPE-83-1.
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COMPTROLLER GENERAL OF THE UNITED STATES
WASHINGTON D.C. 20548

B-211376

The Honorable Clement J. Zablocki _
Chairman, Committee on Foreign Affairs z
House of Representatives !

Dear Mr. Chairman:

Enclosed is our report responding to your March 18, 1982,
letter. You asked that we assess and synthesize the currently
existing information describing deterrence against the use of
chemical weapons, Soviet and U.S. chemical warfare capabilities,
binary chemical weapons, and the implications of binary weapons ;
productlon for disarmament negotiations. This is an unclassified
vergion of our classified report numbered GAO/C-IPE-83-1.

Officials of the Department of Defense reviewed a draft of
this report and. provided written and oral comments. Their
written comments and our responding letter are included in the
report as appendix IV.

Copies of this report are being sent to other interested
congressional committees; the Secretaries of State, Defense,
Army, Air Force, and Navy:; and the Director of the Offlce of
Management and Budget.

Sincerely,

Comptroller neral
of the United States






COMPTROLLER GENERAL'S CHEMICAL WARFARE: MANY
REPORT TO THE COMMITTEE ON UNANSWERED QUESTIONS
FOREIGN AFFAIRS

HOUSE OF REPRESENTATIVES

Controversial issues have been raised by the
present Administration's plan tc spend between

$6 billion and $7 billion in 1983-87 to modernize
the U.S. defensive and retaliatory chemical war-
fare capabilities. The House Committee on Foreign
Affairs asked GAO to assess and synthesize the
nature, extent, and guality of the documented
information that relates to these questions:

(1) How can chemical warfare be deterred? (2) How
do U.S. and Soviet chemical warfare capabilities
compare? (3) How can the United States modernize
its chemical warfare system? (4) How will modern-
ization affect the prospects for disarmament? The
current debate on whether the United States should
increase its chemical warfare capability necessarily
involves these questions.

OBJECTIVES, SCOPE,
AND METHODOLOGY

This report is an "information synthesis.” GAO
examined the facts and analyses that support the
various positions that have been taken on chemical
warfare issues, assessed the confidence that can
be placed in that information, and identified

the gaps and inadequacies that it presents. GAO
reviewed and assessed classified (up toc and in-
cluding secret) and unclassified literature,
focusing on empirical and analytical studies,
including Department of Defense (DOD) technical
documents. GAO used various techniques and
experts' assistance to ensure the inclusion of
all the major information sources in its review.
GAO also interviewed experts representing a wide
range of pesitions in the chemical warfare modern-
ization debate. The end product of these efforts
provides a synthesis of what is currently known
about the chemical warfare issues under study.
The report identifies the information that GAO
finds adequately substantiated and the gaps and
inadequacies that remain in that information.

SUMMARY OF GAO'S FINDINGS

GAO finds that most arguments about chemical war-
fare are based on belief rather than on empirical
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evidence. Much of the information presented
as fact is unsupported by citations. Few simula-
tions and test-and-evaluation studies have been
perfcrmed. Several GAO reports have been issued
in the past that identify deficiencies in U.S.
chemical warfare defensive and retaliatory readi-
ness.

In the present review, GAO identified a multitude
of unanswered questions about chemical warfare,
some having been partly, but inadequately, ad-
dressed and some having, apparently, not even
been raised. GAO finds that the U.S. chemical
weapon system is generally not seen as a credible
deterrent and that little is known about its
functioning or its usefulness. Yet the U,S.
Department of Defense is requesting a large amount
of money to modernize it. GAO is particularly
concerned about DOD's modernization program
because so many questions have not been satis-
factorily answered, even though the United States
has continuved to maintain chemical weapons.

HOW CAN CHEMICAL WARFARE
BE DETERRED?

The general concept of deterrence is that poten-
tial adversaries can be dissvaded from hostile
actions if they perceive a nation as being both
able and willing to retaliate against aggression
with a means that can inflict vnacceptable dam-
age. Chemical warfare analysts differ, however,
on what means are most likely to inflict (and to
be perceived as likely to inflict) unacceptable
damage. Two Views are most often expressed--(1)
that the threat of tactical nuclear response is
a credible deterrent to chemical warfare and

(2) that the ability to retaliate with chemical
weapons is necessary in deterring chemical war-~
fare. (pp. 12-13)

The literature reveals three overlapping ways
of achieving chemical warfare deterrence;

--arms control: an acceptable treaty banning
chemical warfare would reduce the need for chem-
ical weapons and the risk of a chemical attack;

--weapons: a major conventional, nuclear, or
chenmical warfighting ability would achieve chem—
ical deterrence;

~-defense: an adequate defensive position against
a chemical attack would reduce the likelihood
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of such attack and the need for a large chem-
ical retaliatory capability.

All three require some defensive capability, and
policies emphasizing weapons and defense call for
some retaliatory capability. (pp. 15-17)

The literature shows that U.S. policy reflects
either an emphasis on weapons or an emphasis on
defense with a limited retaliatory capability.

It also shows that the United States has consist-
ently stated a policy of retaliating in kind--
that is, responding with chemical weapons to a
chemical attack. The existence of the U.S. chem-
ical weapons arsenal and current proposals to
uvpgrade its defensive and retaliatory capabili-
ties confirm and expand--but do not change--this
policy. (pp. 17-18)

HOW DO U.S5. AND SOVIET
CAPABILITIES COMPARE?

The U.S. chemical warfare deterrence policy re-
quires both chemical retaliatory and defensive,
or protective, capabilities. The literature
agrees in general that the United States lacks
a credible chemical warfare deterrent. Inade-
quacies in the U.S. ability to retaliate and
defend are well documented.

In contrast, the literature generally reflects
the perception that the Soviet Union is highly
capable of waging chemical war. Classified and
unclassified documents supply only limited infor-
mation to support the various assertions that are
made about the specific levels of Soviet offen-
sive capability. However, available facts do
support assertions that the Soviets have built

a strong ability to defend against nuclear, bio-
logical, and chemical warfare. (pp. 20-52)

The findings and gaps in the literature on how
the United States and the Soviet Union compare
on five elements of capability--doctrine, stock-
pile, delivery systems, defense equipment, and
implementation--can be summarized in the follow-
ing way.

1. Even though the United States does not have

a chemical warfare doctrine implementing its
policy, DOD is preparing to modernize the U.S.
chemical weapons arsenal. There is evidence that
the Soviet Union has developed defensive doctrine
for integrated conventional, nuclear, and chemi-
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cal warfare; less is known about Soviet offen-
sive doctrine. (pp. 20-26)

2. The precise size and condition of the U.S.
chemical stockpile are not known, but it is known
that the stockpile provides only a limited long-
range air-strike capability and no long-range
surface-to-surface capability at all. Little is
known about the size and mixture of the Soviet
stockpile of chemical munitions. (pp. 26-35)

3. The United States appears to have no plan for
developing a long-range surface-to-surface chem-

ical weapons delivery system. The Soviet system

for delivering chemical warfare agents seems well
developed, but little is known about its specific
capabilities. (pp. 35-39)

4. In developing defensive equipment, the United
States has put into the field relatively good
suits for individuval protection but needs to im-
prove decontamination, remote-area detection,
and collective protection in vehicles and sta-
tionary shelters; remote sensors and alarms are
an especially critical deficiency. The Soviets
have made extensive chemical warfare defensive
preparations in all areas--decontamination, de-
tection, and individual and collective protec-
tion. (pp. 39-49)

5. Regarding implementation, the United States
has not pursued initiatives with its NATO allies
that would allow forward deployment of chemical
weapons, and logistics plans for timely deploy-
ment in Europe are not in evidence. Little is
known about Soviet chemical weapons deployment.,
(pp. 50, 59-60)

HOW CAN THE UNITED STATES
MODERNIZE ITS CHEMICAL WARFARE
SYSTEM?

There are alternative ways to modernize U.S. chem-—
ical warfare deterrence capability. DOD should
have adequate information on them, a strong
rationale based on reliable data for selecting

one alternative rather than another, and compre-
hensive and integrated plans for improving the

five elements of capability. DOD's modernization
plans do not present convincing evidence that these
requirements have been adeqguately met. (pp. 75-76)

The production of binary weapons is the center-
piece of the U.S. modernization program. DOD's
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plans for 1983-87 would avgment the existing stock-

pile of unitary weapons with new binary weapons.
A binary weapon keeps nonlethal chemicals separa-
tely in two canisters vntil the time of using

the weapon, when the canisters are brought to-
gether in an artillery shell or a bomb and the
nonlethal chemicals are mixed, producing a lethal
agent. (pp. 67-69) :

DOD's program is based on the assumption that
existing unitary chemical weapons are insvffi-
cient in number and condition. Opponents of
DOD's binary program do not accept this assump-
tion. They assert that the existing stockpile
of unitary chemical weapons would provide an
adequate retaliatory capability if it were refur-
bished and maintained. GAO finds that present
knowledge is not adequate either to refute or

to suvpport the assumptions, claims, and counter-
claims in this debate. (pp. 61-67)

GAO finds that assertions about the specific tech-
nical and operational advantages of binary weap-
ons, compared with unitary weapons, are not sup-
ported by empirical evidence and must be recog-
nized as possibly inaccurate. The lack of field-
test data on binary weapons leaves a substantial
gap in what is known about them, and many have
challenged the credibility of the simulation data.
There is some consensus that the design of binary
weapons makes them safer than unitary weapons

for handling, storing, and transporting in peace-
time, but these peacetime advantages may have

some related wartime costs (such as mixing time
and more complex logistics) that are not often
discussed. Various alternatives to the produc-
tion of binary weapons are described in the lit-
erature, but few studies have attempted to deter-
mine their relative merits or what would happen if
they were used in a chemical war. {(pp. 61-~75)

HOW WILL MODERNIZATION
AFFECT THE PROSPECTS
FOR DISARMAMENT?

GAC finds two major positions on how the U.S.
chemical warfare modernization program might
affect prospects for disarmament. One view is
that modernizing by producing binary weapons
would result in a negotiations breakthrough;

the other view is that it would have the opposite
effect and result in a total breakdown of nego-
tiations and an arms race. Data and analyses
supporting these positions are few. A major



stumbling block in current disarmament negotia-
tions is on-site verification of chemical warfare-
related activity. The literature suggests that
binary production might complicate verification
procedvres. (pp. 86-90)

CONCLUDING OBSERVATIONS

Conjecture plays a major role in the formulation
of theories about chemical warfare deterrence
and in the analysis of Soviet threats and pos-
sible U.S. responses. There is little empirical
data on the functioning and uvsefulness of chemi-
cal weapons. GAO finds seven areas of primary
information need. (pp. 102-03)

1. Soviet offensive capability: More reliable
information is needed on Soviet offensive capabil-
ity. The evidence is strong that the Soviets

have been building nuclear, biological, and chem-
ical defensive capabilities, but this does not
necessarily imply, as is sometimes assumed, that
the United States should strengthen its chemi-

cal retaliatory capabilities.

2. Combination of chemical and nonchemical muni-
tions: The literatvre reveals no analysis of
what proportions of chemical to nonchemical muni-
tions would be needed to remove the potential
advantage of an enemy's using chemical weapons
and to degrade an enemy's performance in chemical
war. It is argued reasonably in the literature,
however, that some ability to retaliate with
chemical weapons is required.

3. Achieving military objectives: The litera-
ture does not conclude that chemicals are tacti-
cally more advantageous than other weapons in
achieving military objectives, other than for
achieving degradation of an enemy's performance.
There appears to be no comparative information
on the ability of chemical and other weapons,
alone or in combination, to cause casuvalties in
attacks on specific battlefield targets. Further,
a simulation study sponsored by the Joint Chiefs
of staff (JCS) indicates that under certain condi-
tions achieve
the military objective. Involvement of

to achieve the
objective, regardless of other combat factors.
This question about a chemical

. and the associated costs,

requires further analysis.
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4. Delivery systems: Comparative analyses of

the effectiveness of the various chemical weapons
delivery systems have not been made., The litera-
ture is confined to concern about reliance on
limited long-range air-to-ground capability.

5. Protecting civilians: There are no analyses
of how to protect the civilian population in a
combat area, even though a simulation sponsored
by the JCS indicates that a relatively

in a chemical war. No policies for protecting
civilians have been stated.

6. Planning: The literature indicates that a
major reason that chemicals have been used in
only limited ways in past wars is that chemical
warfare has never been assimilated into armed
forces procedures, preparing everyone on the
battlefield to know what to do, how to do it,
when to do it, and what will happen if it is
done.

7. Producing binary weapons: Given the implica-
tions for national security and for dollar ex-
pense in DOD's proposal to modernize the U.S.
chemical warfare capability by producing binary

- weapons, the literature contains surprisingly

little analysis of the advantages and disadvan-
tages of these weapons compared with the uni-
tary weapons they would replace. What is known
about the ability of other countries to produce
binary nerve agents and munitions should be
brought up to date in a way that addresses the
issve of verification in the negotiation of a
weapons ban.,

AGENCY COMMENTS AND
GAO'S RESPONSE

DOD reviewed a draft of this report and provided
oral and written comments. DOD was highly crit-
ical of the report, arguing that (1) a literature
review is not an appropriate method for dealing
with such a complex topic, (2) not all available
documentation was included in the review, and

(3) knowledgeable ahd responsible DOD officials
were not interviewed. GAO's methodology goes
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far beyond a literature review and GAO has re-
vised the report to elaborate on its "information
synthesis" approach. GAO remains confident that
all major completed studies were included in the
review and that appropriate, responsible individ-
vals were interviewed. DOD provided no titles
of studies omitted from GAO's review. Discussion
of DOD's comments and GAO's response is present-
ed in chapter 6 of the published report. DOD's
written comments and GAO's letter response are
included as appendix 1IV.
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CHAPTER 1

INTRODUCTION

Claiming Soviet superiority in all aspects of chemical
warfare as well as the failure of years of bilateral negotia-
tions aimed at banning chemical weapons, the U.S. Department of
Defense (DOD) requested a fiscal year 1983 appropriation of §705
million from the Congress for its chemical warfare program.
Although this figure is up sharply from the 1978 chemical war-
fare budget of $111 million and the 1981 budget of $259 million,
it does not tell the whole story of the effort to overhaul the
U.S8. chemical warfare program. DOD has a 5-year plan for
increasing the U.S. chemical warfare capability from 1983 to
1987, and its estimate of the total price tag is $6 billion to %
$7 billion. Other estimates run up to $14 billion for the next z
decade. With billions of dollars at stake in an area where
emotions run high, controversy naturally has been acute. As a
result, expectations about the propcsed plan range from spend-
ing billions of dollars unnecessarily or even harmfully to
endangering the security of the United States and its European
allies if the money is not spent.

We were asked by the House Committee on Foreign Affairs to i
look into some of the issues that underlie the current debate on
the need to increase the U.S. chemical warfare capability. 1In
this report, therefore, we assess and synthesize the information
that is available for addressing four issues of particular con-
cern to the Committee:

-~the different ways of deterring chemical warfare,

-~the comparability of the United States and the Soviet
Union in chemical warfare capability,

--the options for modernizing the present U.S. chemical
warfare system, and i

--the likely effects of modernization on the prospects for
disarmament.

We describe the nature and extent of the information that is
available on each topic, determine the best sources for address-
ing each topic, and discuss the general level of confidence we
have in the findings. We alsc identify gaps and inadequacies in
our knowledge and raise guestions that remain to be addressed.
Given the considerable number of unknowns that continue to exist
in this area, refining and pinpointing the precise nature of
these guestions was a major effort.

REVIEWING THE CHEMICAL WARFARE DEBATE

Chemical warfare uses weapons that disperse incendiary
mixtures, smoke, or irritating, burning, or asphyxiating gas.



Chemicals have been used in warfare throughout history, but
the participants of World War I witnessed the first and last
large~scale use of chemicals on the battlefield. bDuring that
encounter, the Allied forces, in an effort to build up world
opinion against Germany, embarked on a campaign against chem-
icals, calling their use "barbarous"” and "inhumane."” The cam-
paign contributed to a public objection to chemical warfare that
still exists today.

The meoral revulsion to chemical warfare that arose in World
War I led to the Geneva Protocol of 1925, which prohibits the
use of asphyxiating, poisonous, and other gases in war. The
Protocol also banned biological (or bacteriological) warfare,
even though biological weapons had not been used in any signifi-
cant sense. Most signatories of the Protocol added a provisiocon
that they would not be bound by it if an enemy used gas or bio-
logical agents against them first. Many gases are stockpiled
today, even though the stockpiling of biological weapons was
banned by international agreement in the 1972 biological warfare
convention.

While there have been numercus allegations that chemicals
have been used in international conflicts over the past ©
decades, few have been substantiated. 1In all the substantiated
cases, lethal chemical weapons were used against an enemy known
to be deficient in antigas protective equipment or retaliatory
capability.

The United States maintains the ability to retaliate in
kind should an enemy use chemical weapons first. However,
partly because of an open-air test accident that killed more
than 6,000 sheep, and partly because of public concern about the
effect on the environment of transporting and disposing of chem-
ical weapons, legislation was enacted in 1968 that restricted
the movement of chemical munitions and agents in peacetime and
the development of new weapons where open-air testing is re-
quired., At about the same time, there was also a wave of ad-
verse public opinion over the use of riot control agents (tear
gas) and herbicides during the Vietnamese War, contributing
further to the deemphasis of U.S. chemical warfare capabil-
ities. The United States has procduced no chemical weapons of
any kind since 1969 and has been restrained from testing its
stockpile since 1968. Many believe that the U.S. chemical war-
fare capability has become inadequate over this rather lengthy
period of time.

Meanwhile, the Soviet Union has been under no similar
restrictions. Also, some have charged that the Soviets have
violated the international agreement not to develop, produce, or
stock biological weapons and that they have encouraged and
abetted the use of chemicals in Southeast Asia and Afghanistan.

It is against this background that the need to increase the
U.S. chemical warfare capability is being debated. We have not



All LIS S YLILIITD LO WE WU CTLHELITW WLl LiLWraLdavil 41D wesL Lo
addressing each question, indicated the general degree of confi-
dence that can be attributed to the findings, and identified
remaining information gaps or inadequacies. In table 1 on the
next page, we present an overview of our methodology and link it
to the report's contents.

linterlinear bibliographic citations are given in full in
appendix II. The names of authors that are agencies are
abbreviated, as here.














































































































































































































































































































































































