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EDITORIAL NOTE
The executive branch of the U.S. government requires a massive amount of

information to make policy decisions. The many departments, agencies, and
commissions of the government devote much of their energies to gathering and
analyzing information. However, even the resources of the U.S. government are
not adequate to gather all the information that is needed. Therefore, the
government contracts universities, colleges, corporations, think tanks, and
individuals to provide data and analyses. Because the great majority of these
studies are difficult to find and to obtain, University Publications of America (UFA)
publishes some of the more important ones in its Special Studies series. The
Nuclear Weapons, 1991-1992 Supplement collection consists of studies on
nuclear weapons that became available during the period 1991-1992.



ABBREVIATIONS
The following abbreviations or acronyms are used frequently in this guide and

are listed here for the convenience of the researcher.

ABM Anti-Ballistic Missile

BMD Ballistic Missile Defense

GDI Conventional Defense Improvements

CFE Conventional Forces, Europe

CWC Chemical Weapons Convention

DoD Department of Defense

DOE Department of Energy

DOE/NV Department of Energy, Nevada Operations Office

EPA Environmental Protection Agency

GAO General Accounting Office

GPALS Global Protection Against Limited Strikes

ICBMs Intercontinental Ballistic Missiles

INF Intermediate-Range Nuclear Force

km Kilometre

LLNL Lawrence Livermore National Laboratory

MX Missile, Experimental

NATO North Atlantic Treaty Organization

NTS Nevada Test Site

OSIs On-Site Inspections

OTA Office of Technology Assessment



PBA Pine Bluff Arsenal

R&D Research and Development

SAC Strategic Air Command

SACEUR Supreme Allied Commander, Europe

SALT Strategic Arms Limitations Treaty

SDI Strategic Defense Initiative

SDIO Strategic Defense Initiative Organization

SIOP Single Integrated Operational Plan

SLBMs Submarine Launched Ballistic Missiles

SNF Short-Range Nuclear Force

START Strategic Arms Reduction Talks

TBM Tactical Ballistic Missiles

UN United Nations

USSR Union of Soviet Socialist Republics
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Reel!
Frame

1989
0001 It-ends In Anti-Nuclear Protests In the U.S., 1984-1987.

Rand Corporation, Santa Monica, California. E. H. Ondaatje. January 1989.
62pp.
This report updates previous Rand research on U.S. antinuclear protest
groups, examines trends in antinuclear and related protests, and assesses
what these trends may imply for possible terrorist violence, either by terrorists
infiltrating the antinuclear movement or violent elements arising within the
movement. Two recent trends in protest activity may signal greater militancy
in the movement. First, the number of protesters who are willing to face arrest,
fines, and imprisonment has steadily increased over the past four years. In
the first eleven months of 1987, nearly 3,000 protesters were arrested for
antinuclear civil disobedience, compared with 1,056 in 1984. Second, some
large, diverse groups of protesters have stretched the ability of their own
organizers to control events involving civil disobedience. Consequently, the
number of skirmishes between protesters and security personnel has
increased. Third, radical environmentalist groups previously uninvolved in
antinuclear activities have recently organized protests at uranium mines.
Regular involvement by such groups in antinuclear protests, coupled with the
trend toward greater cooperation between peace activists and
environmentalists over such issues as uranium mining, nuclear testing, land
and sea use, and transport and storage of toxic waste, could signal a more
volatile, though not necessarily more violent, future for the antinuclear
movement.
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0063 An Approach to Naval Arms Control: Strategy and Campaign
Department Report 5-89.
Naval War College. Newport, Rhode Island. Colin S. Gray. July 1989. 79pp.
This paper brings a holistic appreciation of the problems and opportunities of
arms control to the particular issue of proposals for naval arms control. This
multilevel analysis treats what may be characterized as the policy, strategic,
operational, tactical, and technological areas of concern—all with reference
to national and international security. Two principal purposes drive this analysis:
first, to provide a conceptual framework suitable for the assessment of naval
arms control, and second, to review briefly some leading proposals for naval
arms control.

0142 Operation Touchstone: Onslte Radiological Safety Report for
Announced Nuclear Tests, October 1987 through September 1988.
Reynolds Electrical and Engineering Corporation, Inc., Las Vegas, Nevada.
Omer W. Mullen, Anne K. Jacklin, and Bernard F. Eubank. October 1989.
101pp.
Touchstone was the name assigned to the series of underground nuclear
experiments conducted at the NTS from October 1,1987 through September
30,1988. This report includes those experiments publicly announced. Remote
radiation measurements were taken during and after each nuclear experiment
by a telemetry system. Radiation protection technicians with portable radiation
detection instruments surveyed reentry routes into ground zeros before other
planned entries were made. Continuous surveillance was provided while
personnel were in radiation areas, and appropriate precautions were taken
to protect persons from unnecessary exposure to radiation and toxic gases.
Protective clothing and equipment were issued as needed. Complete
radiological safety and industrial hygiene coverage were provided during
drilling and mineback operations. Telemetered and portable radiation detector
measurements are listed. The detection instrumentation used is described,
and specific operational procedures are defined.

0243 The Philosophic Roots of Western Anti-Nuclear Movements.
Rand Corporation, Santa Monica, California. Richard A. Bitzinger. October
1989. 19pp.
The popular campaign In the West against nuclear weapons (also called the
antinuclear movement or the peace movement) has been waged for over
thirty years. Although one can debate its impact and influence, one cannot
doubt its staying power. The antinuclear movement may rise—as it did in the
late 1950s and late 1970s—and fall—as it did in the mid-1960s and mid-
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1980s—but it is never likely to recede and disappear entirely. As long as
there are those who oppose the continued development and deployment of
nuclear weapons, the movement will remain with us. The antinuclear
movement in North America and Western Europe—particularly during its most
recent phase of activity (the late 1970s/early 1980s)—has been the object of
a great deal of scrutiny. Little, however, has been written about the causes
behind the antinuclear movements. During the two peaks of the antinuclear
movement, several highly visible issues surrounding nuclear weapons arose
in the West. In the late 1950s and early 1960s, NATO's decision to deploy
nuclear-armed medium-range ballistic missiles in Western Europe, concerns
about the health hazards of atmospheric nuclear testing, and continuing
expansion of the U.S.-Soviet nuclear arms race evoked a strong public
response. Twenty years later, the neutron bomb and the INF decision
revitalized the movement, both in America and in Europe. Yet these were
only the catalysts to the emergence or reemergence of the antinuclear
movement; deeper forces were also at work.

0262 U.S. Interests and Intervention In the Nuclear Age.
Rand Corporation, Santa Monica, California. Robert A. Levine. November
1989. 48pp.
This report attempts to answer the following questions: Why has the United
States risked the use of nuclear weapons in the past; Under what conditions
might it do so in the future; What kinds of risks would be involved? Such a
descriptive formulation deliberately avoids the normative issue of what the
interests and risks should be; rather, it analyzes the past and projects some
possible futures. The analysis also sidesteps the questions around which
most of the nuclear debate has revolved, namely, those concerning the stability
of nuclear deterrence of nuclear attack. The focus is on risking the use of
nuclear weapons (not on actually using them, since they have been used
since Nagasaki and the contention here is that no use is likely) as a means of
protecting or promoting national interests.

0310 Origins of the Strategic Defense Initiative: Ballistic Missile Defense,
1944-1983.
Strategic Defense Initiative Organization, Washington, D.C. Donald R.
Baucom. December 1989. 405pp.
America's BMD program may be said to have its roots in the V-2 attacks on
London in 1944. This document traces the development of ABM defense
policy from the V-2 attacks up to President Reagan's 1983 speech announcing
trie new SDI. The history follows the policy debates from the NIKE-X, SALT I
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and SALT II, the ABM Treaty, and SAFEGUARD through research and
development Innovations in the areas of computers, optical sensors,
interceptors, and directed energy weapons. The emergence of political
organizations and individuals who either opposed or championed BMD is
also included.

0715 ASW and Superpower Strategic Stability—Three Years On.
U.S. Naval War College, Newport, Rhode Island. C. F. Daniel. December 6,
1989. 27pp.
The author discusses his 1986 book, Anti-Submarine Warfare and Superpower
Strategic Stability, which addresses whether American or Soviet antisubmarine
warfare developments would so threaten each other's ballistic missile
submarines as to be strategically destabilizing. The author wrote this paper
from the perspective of new information that has become public in the three
years since his book was written.

1990
0742 Air Defense of the U.S.: Strategic Missions and Modern Technology.

Massachusetts Institute of Technology, Lexington, Massachusetts. William P.
Delaney. 1990. 31pp.
Strategic air defense of the United States was a high-interest topic in the
1950s and early 1960s. The concern was Soviet intercontinental bombers,
and the United States had a substantial national air defense system. But by
the mid-1960s, any concern of attack by aircraft was eclipsed by the threat of
ICBMs. Lacking a means to effectively defend against these missiles caused
a conscious decline in our air defense capability. The SDI in 1983 caused a
resurgence of interest and controversy about national BMD. A by-product of
this national debate has been some rekindling of interest in the companion
problem of strategic air defense.

0773 CFE Verification: The Decision to Inspect.
Brookhaven National Laboratory, Upton, New York. Jack Allontuck. 1990.
6pp.
Verification of compliance with the provisions of the treaty on CFE is subject
to inspection quotas of various kinds. Thus the decision to carry out a specific
inspection or verification activity must be prudently made. This decision
process is outlined, and means for "conserving quotas" are suggested.
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0779 Text of Treaties and Protocols.
U.S. Arms ControlandDisarmament Agency. Washington, D.C. 1990.101pp.
Contents: Treaty between the United States of America and the USSR on the
limitation of underground nuclear weapon tests (and protocol thereto); Treaty
between the United States of America and the USSR of underground nuclear
explosions for peaceful purposes (and protocol thereto).

0880 Ballistic Missiles in the United States Air Force, 1945-1960.
Office of Air Force History, Washington, D.C. Jack Neufield. 1990.215pp.
The book tells the story of the development of Air Force ballistic missiles. It
concentrates on the first generation of ballistic missiles: the intercontinental
Atlas and Titan, and the intermediate range Thor. Although the effort to develop
rockets has a longer history than commonly assumed, the modern history
spans the relatively short era from 1945 to 1960. During this brief interval,
missiles advanced from drawing board to alert status, where the next
generation now remains poised to deter war. The author describes the
difficulties involved in the technological competition with the Soviets to be
first to develop and deploy a ballistic missile force.

Reel 2
1990cont.

0001 Environmental Measurements Laboratory Annual Report of the
Surface Air Sampling Program.
Department of Energy, New York, New York. R. J. Larson andC. G. Sanderson.
February 1990. 123pp.
Tropospheric concentrations of radioactive debris from nuclear weapons tests
are currently at or below the lower limits of detection of our analytical systems.
Following the accident at the Chernobyl nuclear reactor in the USSR on April
26,1986, fission products were detected at all sampling sites located in the
Northern Hemisphere. Short-term variations in the concentrations of (sup 7)Be
and (sup210)Pb at sites in which weekly air filter samples are analyzed
probably result from variations in meteorological factors. The data from quality
assurance samples indicate that the reliability of the air filter measurements
are acceptable. The gross gamma-ray activity and the monthly mean surface
air concentrations of (sup 7)Be, (sup 95)Zr, (sup 137)CS, (sup 144)Ce and
(sup 210)Pb at sampling sites in the Surface Air Sampling Program during
1985 through 1988 are presented. The weekly mean surface air concentrations
of (sup 7)Be, (sup 137)Cs, (sup 144)Ce and (sup 210)Pb are also presented
for eleven sites.
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0124 A SIOP for Perestrolka?
Air War Collage, Maxwell Air Force Base, Alabama. Richard Szafranski. April
1990. 36pp.
The pursuit of greater stability through arms reductions is an important
component of psrestroika. Assuming strategic weapons reductions, the
general nuclear war plan, the SIOP will change to employ fewer nuclear arms.
If stability and threat reduction are authentic goals, the composition of nuclear
offensive forces and the SIOP alert force will evolve accordingly. Greater
reliance will likely be placed on bombers. Very large reductions are possible
if the superpowers can come to share a vision of the role of nuclear arms in
the future. Both sides have declared that nuclear war cannot be won and
must not be fought. But, denial theories of deterrence and the strategic forces
and employment plans that emerge from them, appear to envision and support
nuclear warfighting. The United States and the Soviet Union can use the
opportunity provided by perestroika to agree that the only legitimate role of
nuclear weapons is to deter nuclear weapons by threatening nuclear reprisal
or punishment. Both sides can then share a strategic catechism that would
allow them to move toward small reprisal forces.

0160 Technology and the Evolution of the Strategic Air Command and the
Air Force Space Command.
Air War College, Maxwell Air Force Base, Alabama. George M. Xiquez, Jr.
April 1990. 51pp.
Today, there are great changes in the world situation and threats to U.S.
security. Paraphrasing Senator Nunn, we can watch the threat change nightly
on TV and Congress is clamoring for defense cutbacks and new strategies
for the multipolar world in which the United States is finding itself. The U.S.
strength has been its technological base. This is being seriously eroded by
adversaries and allies through sale, theft, gift, and technology development
by other nations. Technology has produced new capabilities and strengthened
our allies. As their dependence on the United States for security dwindles,
the United States is less welcome on their soil and is meeting increased
competition. To meet this multipolar threat, U.S. technologies in the SDI and
the NASP must be developed and deployed. To adapt these technologies,
the roles, missions, and strategies of the USSPACECOM and SAC will have
to evolve. The USSPACECOM must move toward becoming a defensive
command employing high-ground doctrine through SOI and NASP
technologies. SAC must evolve its capabilities also. As the result of this
employment, crossover roles and missions will have to be solved.
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0211 Cost Effectiveness Comparison: B-2 Versus the Cruise Missile.
Air War College, Maxwell Air Force Base, Alabama. Lewis V. Evans and Frank
L Griffin. April 16, 1990. 30pp.
The purpose of this essay is twofold: first, provide a single source, unclassified
document on the issues surrounding the B-2; second, provide an unbiased
comparison of the cost effectiveness of the B-2 and the Cruise missile. This
paper deals with the issues and controversy that surround the procurement
of the B-2. These issues include the possible use of cruise missiles and a
new cruise missile carrier aircraft as an alternative to the B-2. Most of the
controversy over the B-2 is directly linked to a sticker price of approximately
$540 million per aircraft. This price tag includes all the costs associated with
R&D to include stealth technology. In the author's opinion, this price tag is not
a valid measure for two reasons. One, much of the aircraft's R&D (stealth
technology) is a sunk cost and will apply to other projects. Second, the USAF
does not traditionally include R&D costs into the unit fly-away cost figure for
the aircraft we procure. In this paper the capabilities and costs associated
with a possible cruise missile option are examined and contrasted with the B-
2 program and the unique capabilities that the B-2 era of technology will
provide the United States.

0241 Soviet Military Thinking and Nuclear Weapons Issues.
Institute for Defense Analyses, Alexandria, Virginia. Susan L. Clark and Bobbin
F. Laird. May 1990. 76pp.
This paper addresses the Soviet Union's changing outlook on nuclear weapons
and the role they play. To assess these changes, this paper first surveys and
analyzes the Soviet open-source literature dedicated to security issues, paying
particular attention to the treatment of nuclear weapons issues. The notions
of changing military doctrine, strategic parity and stability, sufficiency, arms
control, and the use of nuclear weapons are all addressed. The second half
of the paper makes a speculative assessment of what today's changes taking
place in Eastern Europe and the Soviet Union might mean for future thinking
about nuclear weapons issues. Finally, the impact of future Soviet defense
spending and the Soviet political leadership are examined as factors that will
also influence Soviet security policy.

0317 Nuclear Proliferation In the Middle East: Strategies and Scenarios.
Air War College, Maxwell Air Force Base, Alabama. Mohamad Bin Nasser
AI-Rasby. May 1990. 73pp.
Despite the efforts of the nuclear nonproliferation regimes and the United
States, Israel, among other countries, has crossed the nuclear threshold and
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possesses nuclear bombs. The balance of power in the Middle East has
shifted in favor of Israel. Furthermore, the presence of nuclear weapons has
impacted on the military strategies in the region. On the other hand, Israel's
destruction of Osiraq reactor has stalled an ambitious nuclear program in the
Arab world. The Arab countries, however, possess weapons of counter value—
chemical and biological—and do not need to embark on nuclear weapons
programs. The ultimate proposal is to have a nuclear weapons free zone in
the Middle East.

0390 Space Doctrine.
Air War College, Maxwell Air Force Base, Alabama. Gary A. Chilcott. May
1990. 61pp.
U.S. military space activities have been guided by policy and technological
decisions since the 1950s because little work has been done to develop and
articulate coherent space doctrine. In December 1988, the Chief of Staff of
the Air Force and the Secretary of the Air Force signed a new Air Force space
policy that stated that space power would assume as decisive a role in future
combat operations as airpower does today. Since doctrine represents our
fundamental beliefs based on our experience, it is essential that the military
formulate space doctrine so it may evolve as experience is gained in space
operations. This paper looks at several space doctrinal tenets and discusses
their applicability, tt also points to some of the obstacles that have precluded
space doctrinal development. It concludes with ideas for the future in
developing a space doctrine.

0451 Regional Power Ballistic Missiles: An Emerging Threat to Deployed
U.S. Forces.
Air War College, Maxwell Air Force Base, Alabama. John E. O'Pray. May
1990. 106pp.
This study addresses the issue of whether proliferation of ballistic missiles
among potentially hostile regional powers poses an emerging threat to
deployed U.S. forces. Five regional powers are identified as potentially hostile:
Iran, Iraq, Libya, Syria, and North Korea. This assessment considers four
questions: missile availability, target accessibility, targeting accuracy, and
warhead effectiveness. Ballistic missile technology has proliferated so
extensively that potentially hostile regional powers could develop or acquire
missiles with ranges from 900 km to over 3,000 km. Iraq is developing missiles
with ranges of 2,000 km and beyond, and North Korea is producing copies of
the Soviet SCUD-B. Potentially hostile regional powers could already target
several deployment bases with SCUD-Bs and extended range SCUDs.
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Missiles that will be available to potentially hostile regional powers well before
the year 2000 could target U.S. deployment bases throughout the North Africa/
Middle East/Southwest Asia and Northeast Asia regions. Some of the warhead
options available to those powers would be effective for the range of missile
accuracies projected. Chemical warheads already accessible to potentially
hostile regional powers would be effective at any accuracy level considered,
and other warhead options such as submunrtions would be effective at the
highest accuracy level.

0557 START and Stability.
Lawrence Live/more National Laboratory, California. G. C. Reinhardl May
15, 1990.24pp.
In this study, which extends our investigations of prevenient stability, we
examine the effects of strategic arms reductions such as those proposed in
START. We use exchange models and the theory of prevenient stability to
look at the changes in crisis stability and deterrence that would be brought
about by future cuts in the strategic nuclear forces of the United States and
the USSR. Our analysis includes strategic defenses and hypothetical
technological breakthroughs. Our results indicate that, if force vulnerabilities
exist on either side, arms reductions would erode deterrence—the greater
the degree of vulnerability, the greater the effect. Defense of strategic strike
forces, if perfected, would improve deterrence and increase crisis stability.
Otherwise, it is clear that prevenient stability, as explicitly defined herein,
would be decreased.

0581 Pakistan and Nuclear Weapon Proliferation.
U.S. Army Command and General Staff College, Fort Leavenworth, Kansas.
MasoodA. Khan. June 1, 1990. 131pp.
The study is a historical analysis of the Pakistani nuclear program that aims
at bringing out the compulsions, restraints, and constraints that forced Pakistan
to undertake a nuclear program. The perceptions and responses—past,
present and future—of the superpowers and some of the affected regional
states are also discussed in the backdrop of the Pakistani nuclear activities.
The development of the Pakistani nuclear program falls under two time frames,
that is, the pre-1971 period and the post-1971 period, because of the
differences in the scope and direction of the two. The paper follows a
chronological pattern, but it analyzes various factors using a combination of
deductive, compare-and-contrast, and cause-and-effect patterns. Each factor
contributing to the Pakistani nuclear program is examined in detail. The pre-
1971 period highlights three major factors: international developments in the
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nuclear field, desperate energy requirement, and lack of natural energy
resources. The post-1971 synthesizes four factors: the oil crisis of 1973, quest
for security and survival, the credibility of the alliances, and the Indian nuclear
explosion of 1974.

0712 Inspection Costs for a Multilateral Chemical Weapons Convention: An
Analytical Framework and Preliminary Estimates.
Institute tor Defense Analyses, Alexandria, Virginia. Jeffrey H. Grotte, Susan
D. Leibbrandt, and Douglas P. Schultz. June 1990. 114pp.
The draft CWC now being negotiated at the forty-nation Conference on
Disarmament is a complex disarmament convention to both eliminate chemical
weapons and to deter further production. Achieving these goals will require
an extensive verification regime involving a variety of inspections, visits, and
extended on-site presence. Planning for such a regime requires an
understanding of the level of effort that will be required and the costs that
may be incurred. This paper examines the draft convention, develops an
analytical framework for costing the monitoring activities associated with the
CWC, and provides preliminary cost estimates under a variety of assumptions.

0826 Triad or Dyad for the 1990's: A Balance of Reality.
Naval Postgraduate School, Monterey, California. Tommy David Klepper. June
1990. 141pp.
As the United States enters the 1990s, it is essential to review the guidance
and policies for our force structures. This thesis focuses on future force
structures for the strategic nuclear forces. The U.S. strategic nuclear force
structure has been predicated on the concept of a triad, which consists of
three legs, referred to as land-based, sea-based, and manned bombers. Each
of the legs consists of separate components. Understanding the tradition of
the U.S. strategic deterrent being predicated on the triad concept and with
the changing international environment and the declaratory statements for
continuing to decrease the defense budget, a new and realistic review of the
factors for determining a strategic nuclear force should be researched. This
thesis reviews and analyzes the five factors that may contribute to the
formulation of a realistic policy for the 1990s with regard to U.S. strategic
nuclear forces. The final results of the research indicate that a policy review
of the strategic nuclear triad should be conducted to meet the challenges and
realities of the 1990s and the twenty-first century.



Frame

0967 The Impact of Missile Proliferation on U.S. Power Projection
Capabilities.
Rand Corporation, Santa Monica, California. David Rubenson and Anna
Slomovic. June 1990. 42pp.
The growth in the numbers and capabilities of ballistic missiles outside Central
Europe implies that nonnuclear ballistic missile threats, especially in
combination with the growing capacity to produce chemical weapons, may
pose an increasing threat to fixed U.S. overseas facilities and U.S. forces on
rapid deployment missions. This note addresses the proliferation of ballistic
missiles with conventional warheads, including chemical warheads. Current
ballistic missile arsenals consist largely of inaccurate, short-range missiles,
located mostly in North Africa and the Middle East. However, geographically
diverse countries are developing new missiles with improved ranges and
capabilities, and this note discusses the damage that can be inflicted by ballistic
missiles armed with conventional munitions. Finally, it considers the chemical
threat, demonstrating a correlation between countries that own ballistic missiles
and countries seeking to develop a chemical weapons capability. Analysis
shows that using even today's ballistic missile systems with chemical weapons
could represent a major military threat for which the United States is relatively
unprepared. Furthermore, the approaches for counteracting the chemical
threat that are effective in Central Europe must be reevaluated and adjusted
for the environment faced by U.S. forces in other areas of the world.

ReelS
1990cont.

0001 Third Annual Verification Conference: Issues and Challenges of
Verification.
Southern Methodist University, Dallas, Texas. June 1990. 99pp.
The third annual verification conference was held at Southern Methodist
University, April 24-26, 1992. The theme was "Issues and Challenges of
Verification." Various aspects of treaty verification and arms control were
presented in papers and discussed in open forums.
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0100 Medical Aspects of Nuclear Weapons and Their Effects on Medical
Operations.
Academy of Health Sciences, Fort Sam Houston. Texas. June 1990.230pp.
The subcourse is directed toward the medical effects of nuclear weapons;
command guidance on irradiated personnel; medical management of mass
casualties with a view toward minimizing manpower damage and preventing
unnecessary loss of personnel capable of continuing their military mission;
effective command, control, and employment of medical units in the post-
attack environment; and actions to be taken by the military to preclude and
defend against the tremendous residual effects of nuclear warfare. The ability
to perform under such conditions can be attained through effective command,
control, and employment of the medical units after the nuclear explosion.
The subcourse consists of five lessons and an examination. The lessons are:
(1) Review of Nuclear Weapon Effects; (2) Ionizing Radiation Injury; (3)
Comparative Effects of Nuclear Weapons; Residual Radiation Dose and Decay
Calculations; and Management of Mass Casualties; (4) Command Guidance
on Irradiated Personnel and Nuclear Accidents and Incidents; and (5) Medical
Operations in Fallout.

0330 Implementing a Conventional Forces Europe (CFE) Treaty: Will NATO
be Ready?
U.S. Army War College, Carlisle Barracks, Pennsylvania. Bruce F. Bach.
June 15, 1990. 61pp.
The ongoing CFE negotiations that may lead to the most significant
conventional arms control agreement in European history are receiving the
totality of attention and world focus. The ability of NATO to effectively verify
this treaty has not been addressed. This study examines NATO's practical
perspective and that of its member nations.

0391 Non-Strategic Sea-Based Nuclear Weapons.
Naval War College, Newport, Rhode Island. Jan Maarton Van Tol. June 22,
1990. 86pp.
This paper addresses the complex political and military issues surrounding
deployment of nonstrategic sea-based nuclear weapons. These include
weapons designed for nuclear antiair and antisubmarine warfare, nuclear
gravity bombs, and nuclear sea-launched Cruise missiles. Specifically, this
study examines the serious arguments made for and against these weapons
on military and political grounds. Following the discussion of specific pros
and cons; three alternative approaches to dealing with these weapons are
examined as the Navy's current positions.
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0477 The Prospects for Naval Arms Control.
Naval War College, Newport, Rhode Island. B. Thomas Trout. June 30, 1990.
63pp.
This paper assesses the contemporary prospects for naval arms control based
on two principal contentions: (1) The political framework of the present arms
control environment makes consideration of naval issues virtually certain.
The notion that there should be naval arms control is widespread and will
probably prove politically compelling if the overall arms control regime
continues to develop. (2) The substantive naval issues amenable to negotiation
within the prevailing balance are few, but those few are important. Therefore,
a position of continuing U.S. Navy resistance to consideration of the subject
of naval arms control is not tenable and may be counterproductive. The navy
has two options for a constructive approach to arms control. One is to take
the initiative on 'soft' issues such as scheduling annual meetings of senior
naval officials of the two sides to discuss issues without commitment to
negotiate. A second option focuses on the limited range of 'hard' naval arms
control issues, sea-launched cruise missiles, tactical naval nuclear weapons,
attack submarines and related force questions.

0540 Naval Arms Control: A Poor Choice of Words and an Idea Whose Time
Has Yet to Come.
Naval Postgraduate School, Monterey, California. James J. Tritten. July 1990.
75pp.
Due to recent events, initiatives in areas of naval arms control are extremely
poorly timed. These events include political changes in the USSR, the changing
international security environment, the new Soviet military doctrine and
strategy, ongoing arms control negotiations, unarticulated U.S. and NATO
goals, and changes in Soviet and U.S. planning assumptions and scenarios.
The author analyses three major areas for naval arms control proposals: (1)
restrictions on strategic antisubmarine warfare, (2) naval operations, and (3)
strategic antisubmarine warfare technology, and ranks them on technical
grounds. The goals of arms control are examined; none of these three areas
is in need of formal regulation. The author concludes with a number of
innovative areas for naval arms control in doctrine, strategy, operations, and
exercises with concrete recommendations and acceptable (to U.S. Navy)
fallback positions.
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0615 Commonwealth of Virginia Emergency Operatlone Plan, Volume 3:
Operational Survival Plan for War-Caused Disasters.
Virginia Office of Emergency and Energy Services, Richmond, Virginia.
A. E. Slayion, Jr. July 1990. 359pp.
The Commonwealth of Virginia Emergency Operations Plan has been
developed to provide a sound basis for emergency preparedness programs,
to establish the organizational and operational concepts required for
emergency operations, and to expedite postdisaster assistance. Volume 3,
Operational Survival Plan for War-Caused Disasters, provides the
organizational and operational concepts and procedures for increased
readiness and survival operations in the event of an actual or threatened
nuclear war.

0974 Arms Control and the 1990 NPT Review Conference: Workshop
Summary.
Los Alamos National Laboratory, Los Alamos, New Mexico. Joseph F. Pilat.
July 1990. 19pp.
The Center for National Security Studies of the Los Alamos National Laboratory
and the DOE'S Office of Arms Control held a workshop on "Arms Control and
the 1990 NPT Review Conference* on December 5-6,1989, at Los Alamos.
The fundamental objective of the Treaty on the Nonproliferation of Nuclear
Weapons (NPT) is to prevent the spread of nuclear weapons to states that do
not possess them; however, another of the NPT objectives is to encourage
arms control efforts in the nuclear and nonnuclear arenas. Accordingly, under
Article VI, "each of the Parties to the Treaty undertakes to pursue negotiations
in good faith on effective measures relating to cessation of the nuclear arms
race at an early date to nuclear disarmament, and on a treaty on general and
complete disarmament under strict and effective international control." This
paper discusses ideas put forward at the Review Conference.

0993 Risk of Disclosure of Sensitive Information during Warhead
Dismantlement.
Lawrence Uvermore National Laboratory, Livermore, California. Ft. Scott Strait.
July 15, 1990. 6pp.
Future arms control treaties may provide for dismantlement of warheads and/
or controls on nuclear material. Choosing procedures and technologies for
verifying compliance with such provisions requires trading off the relative
benefits and costs of the alternatives. One of the most important costs is the
risk of disclosure of sensitive national security information. We present a risk
analysis approach that has been developed to assess the relative risks of
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different verification measures, including many that are routinely used in
nuclear materials safeguards. The five-step methodology incorporates the
relative probabilities of disclosure, the quality of the information in the
disclosures, and the relative impacts of the disclosures for national security.
These components of risk are then combined in a relative risk index, which
can be used to choose among competing alternatives. The authors explain
the methodology and highlight key assumptions. Key issues in implementing
the approach are discussed, as are the most important factors in structuring
the analysis and in assessing the relevant parameters.

Reel 4
1990cont.

0001 Optimizing the Post-START U.S. Strategic Nuclear Force Mix.
Air University Press, Maxwell Air Force Base, Alabama. David Allan Leary.
August 1990. 53pp.
The United States and the Soviet Union have been negotiating START since
1981. This agreement will result in major reductions in the strategic nuclear
forces of both countries. This balance between the three legs of the triad (the
number of ICBMs compared with the number of bombers and the number of
SLBMs) will become increasingly important. This paper examines the current
as well as a proposed post-START force mix, the effect this treaty will have
on existing forces, and the changes in targeting priorities. The proposed force
mix would require major changes in only the ICBM leg of the triad. The SLBM
and bomber legs would need minimal changes.

0054 Soviet Breakout Implications under START.
ANSEP, Arlington, Virginia. C. Henderson. August 1990.45pp.
The agreed provisions of the START treaty are expected to place well-defined
limits on the accountable warheads, missile launchers, and bombers that
can be deployed by the superpowers. This paper discusses typical U.S. force
structure options that would be permissible within the proposed treaty limits.
It shows the likely effects on force totals of the complex counting rules permitted
for penetration bombers, and uses each side's total expected inventory of
warheads as a basis for assessing the possibility and implications of a Soviet
breakout. The results indicate that while the Soviet breakout with 'nondeployed'
missiles remains a present concern, that action may be counterproductive
because such a move would not necessarily enhance their counter-force
capability.
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0099 Between Worlds: Europe and the Seas In Arms Control.
Rand Corporation, Santa Monica, California. James L Lacy. August 1990.
68pp.
This note is concerned with Soviet efforts to link naval limitations to ongoing
negotiations in Vienna on conventional forces in Europe. It examines the
past and present of these efforts and explores alternative ways in which naval
subjects might be pursued in the Vienna context in the period ahead.

0167 The Baroque Debate: Public Diplomacy and Naval Arms Control,
1986-1989.
Rand Corporation, Santa Monica, California. James L. Lacy. August 1990.
62pp.
This note is concerned with the public diplomacy of naval arms control,
specifically the East's naval overtures and the West's responses in the
Gorbachev era. The discussion examines the public record in terms of what
the Soviet Union has proposed and the ways in which the United States and
NATO have cast their viewpoints on the subject through late 1989.

0229 Naval Arms Control: The Backdrop of History.
Rand Corporation, Santa Monica, California. James L Lacy. August 1990.
74pp.
The West's reluctance to place general purpose naval forces on the arms
control table is based on many considerations, some of them strategic, but
one of them historical. In a commonly held view, the United States and Britain
fared badly in the naval agreements of the 1920s and 1930s. The Axis powers
built up their navies in the 1930s, the democracies languished behind, and
Germany and Japan were harder to defeat at sea during World War II because
of this unhappy record. It is not only memories of the interwar period's naval
agreements that trouble many in the West today. This note retraces the larger
steps along a path nearly two hundred years long, with emphasis on the
twentieth century. Although the subject is naval arms control, the discussion
is also about navies, naval power, and the strategy and politics that have
woven together aspirations to unfetter sea power on the one hand and
inclinations to constrain that power on the other.

0303 Sheltering the Genie: The LIC Threat to Nuclear Systems.
Naval Postgraduate School, Monterey, California. Paul Shemella. August
1990. 39pp.
The decreasing tension between the United States and the Soviet Union
obscures a harsh reality. In a world where the probability of a nuclear exchange
between the two superpowers is at its lowest point since the early 1950s,
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American nuclear weapons are more vulnerable than ever to low intensity
threats. Some terrorist organizations have become sophisticated enough to
actually steal or destroy a warhead, while the Special Purpose Forces of the
Soviet Union retain the capability to curtail the reliability of American strategic
systems from within the United States or Europe. These two very real threats
are derived from the same factors: the openness of American society and the
enormous difficulty of providing security for these weapons. Because it is
difficult to separate terrorism issues, the analysis of possible outcomes goes
beyond the weapons themselves to include nuclear materials and power
plants. This paper examines nuclear terrorism within the context of what the
U.S. government has come to call low intensity conflict (LIC). The SPETZNAZ
threat is considered even though political developments in Europe indicate
that the likelihood of such attacks is decreasing. Indeed, the Soviet Union
could be part of the solution rather than the threat. This may result from a
renunciation of terrorist support and from the recognition that U.S.-Soviet
joint efforts could be the best insurance against nuclear terrorism that threatens
both superpowers, especially as the Soviet Empire unravels.

0342 Operation Cornerstone: Onslte Radiological Safety Report for
Announced Nuclear Tests, October 1988 through September 1989.
Reynolds Electrical and Engineering Company, Inc., Las Vegas, Nevada.
Anne K. Jacklin and Bernard F. Eubank. August 1990. 104pp.
Cornerstone was the name assigned to the series of underground nuclear
experiments conducted at the NTS from October 1,1988, through September
30,1989. This report includes those experiments publicly announced. Remote
radiation measurements were taken during and after each nuclear experiment
by a telemetry system. Radiation protection technicians with portable radiation
detection instruments surveyed reentry routes into ground zeros (GZ) before
other planned entries were made. Continuous surveillance was provided while
personnel were in radiation areas, and appropriate precautions were taken
to protect persons from unnecessary exposure to radiation and toxic gases.
Protective clothing and equipment were issued as needed. Complete
radiological safety and industrial hygiene coverage were provided during
drilling and mineback operations. Telemetered and portable radiation detector
measurements are listed. The detection instrumentation used is described,
and specific operational procedures are defined.
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0446 Civil Defense Home Shelters: A Viable Defense Strategy for the 1990s.
Air Force Institute of Technology, Wright-Patterson Air Force Base, Ohio. Val
James Evans. September 1990. 128pp.
This study investigated the question of why fallout shelters are not a part of
U.S. national defense strategy and policy. Initial research determined that
the United States has the technology to design and build shelters that are
effective protection from radioactive fallout, and nuclear aggression against
the United States remains a potential national threat. The research examined
the physical threats posed by nuclear weapons, followed by a brief description
of fallout shelters and their ability to shield against fallout radiation in terms of
the ration of time in shelter to amount of exposure. Several arguments from
opponents and proponents of a national fallout shelter program were
categorized and expressed within U.S. National Security Strategy, military,
economic, and political terms. The principal argument against a national fallout
shelter program, including home fallout shelters, is the momentum of over
thirty years of successful deterrence. On the other hand, the relatively simple
technology, the affordability, and the potential for saving millions of lives in
low-risk areas that would otherwise be lost should deterrence fail, argue
strongly in favor of a national home fallout shelter system.

0574 U.S. Costs of Verification and Compliance under Pending Arms
Treaties.
Congressional Budget Office, Washington, D.C. Michael O'Hanlon.
September 1990. 76pp.
The study examines the costs to the United States of compliance and
verification associated with four new arms control treaties and one arms
agreement. All five of these major accords are in advanced stages of
negotiation or ratification. The five accords are: a START treaty; a CFE treaty;
a Threshold Test Ban Treaty (TTBT); a Peaceful Nuclear Explosions Treaty
(PNET); and a chemical weapons agreement. The cost estimates in the study
are based on information about the status of the accords as of the summer of
1990.

0650 First-Strike Stability and Strategic Defenses: Part II of a Methodology
for Evaluating Strategic Forces.
Rand Corporatbn, Santa Monica, California. Glenn A. Kent and David E.
Thaler. October 1990. 68pp.
First-strike stability between two adversaries is robust when both leaders
perceive no great difference between the expected 'cost' to each side of striking
first and the expected 'cost' of incurring afirst strike if one withholds his attack.
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Conclusions Include: (1) First-strike stability is currently quite robust; (2)
Deployment of strategic nationwide BMDs by either superpower in competition
with the other's strategic offenses generally erodes first-strike stability; (3)
Neither country would be likely to continue to adhere to agreements that
constrain and reduce offensive arms under the specter of intent by the other
to deploy robust strategic defenses in contravention to the 1972 Anti-Ballistic
Missile Treaty; (4) There may be a 'window' in which U.S. and Soviet strategic
nationwide BMD could be robust in defending against 'limited' attacks (third-
country ballistic missile attacks, unauthorized attacks, and accidental
launches), yet not so robust that first-strike stability is seriously undermined;
(5) The level of U.S. defenses attributed to the so-called 'Phase I' deployment
seems to go beyond the upper bounds of this window even with current
offensive forces, and certainly with offensive forces constrained by START I;
and (6) Any attempt to transition to a situation in which each side's strategic
defenses dominate the opponent's ballistic missiles must include a careful
negotiation on the critical role of bomber forces in maintaining first-strike
stability.

0718 Quotas for CFE Treaty Declared Site Inspections for Baseline
Validations.
Lawrence LJvermore National Laboratory, Uvermore, California. R. Scott Strait
and Alan Sicherman. October 1990. 21pp.
The CFE Treaty will provide for limits on NATO and Warsaw Treaty
Organization (WTO) forces, particularly tanks, armored personnel carriers,
artillery, and helicopters. In addition to the overall limits on TLEs in the ATTU
zone, there are expected to be secondary limits on single country forces,
limits on forces based in foreign nations, and geographic sublimits. To help
validate WTO declarations of baseline forces, the treaty may provide for on-
site inspections by NATO of declared WTO basing facilities. One important
unresolved issue concerning baseline declared-site OSIs is the quota of such
inspections allowed each country. This report presents a decision analysis
and evaluation in support of recommendations for resolving this and related
issues. It also identifies key policy decisions that impact the determination of
the number of declared-site OSIs. These decisions are: desired probabilities
of detecting a violation and of falsely accusing WTO; trade-off between
improved verification and the intrusiveness of additional OSIs; force strength
constituting a militarily significant violation; and degree of coordination with
and reliance on inspections by NATO allies.
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0739 Chemical Stockpile Disposal Program: Review and Comment on the
Phase I Environmental Report for the Umatllla Depot Activity,
Hermiston, Oregon.
Argonne National Laboratory, Argonne, Illinois. J. R. Krummel et al. October
1990. 18pp.
As part of the Chemical Stockpile Disposal Program mandated by Public
Law 99-145 (DoD Authorization Act), an independent review is presented of
the U.S. Army Phase I environmental report for the disposal program at the
Umatilla Depot Activity (UMDA) in Hermiston. Oregon. The Phase I report
addresses new and additional concerns not incorporated in the final
programmatic environmental impact statement (FPEIS). Those concerns were
addressed by examining site-specific data for the Umatilla Depot Activity and
by recommending the scope and content of a more detailed site-specific study.
This independent review evaluates whether the new site-specific data
presented in the Phase I report would alter the decision in favor of on-site
disposal that was reached in the FPEIS, and whether the recommendations
for the scope and content of the site-specific study are adequate. Based on
the methods and assumptions presented in the FPEIS, the inclusion of more
detailed site-specific data in the Phase I report does not change the decision
reached in the FPEIS (which favored on-site disposal at UMDA). It is
recommended that alternative assumptions about meteorological conditions
be considered and that site-specific data on water, ecological, socioeconomic,
and cultural resources, seismicity, and emergency planning and preparedness
be considered explicitly in the site-specific EIS decision-making process.

0757 Chemical Stockpile Disposal Program: Review and Comment on the
Phase I Environmental Report for the Pine Bluff Arsenal, Pine Bluff,
Arkansas.
Argonne National Laboratory, Argonne, Illinois. J. R. Krummel et al. October
1990. 18pp.
As part of the Chemical Stockpile Disposal Program mandated by Public
Law 99-145 (DoD Authorization Act), an independent review is presented of
the U.S. Army Phase I environmental report for the disposal program at the
PBA in Arkansas. The Phase I report addressed new and additional concerns
not incorporated in the final programmatic environmental impact statement
(FPEIS). Those concerns were addressed by examining site-specific data for
the PBA and by recommending the scope and content of a more detailed
she-specific study. This independent review evaluates whether the new site-
specific data presented in the Phase I report would alter the decision in favor
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of on-site disposal that, was reached in the FPEIS, and whether the
recommendations for the scope and content of the site-specific study are
adequate. Based on the methods and assumptions presented in the FPEIS,
the inclusion of more detailed site-specific data in the Phase I report does not
change the decision reached in the FPEIS (which favored on-site disposal at
PBA). It is recommended that alternative assumptions about meteorological
conditions be considered and that site-specific data on water, ecological,
socioeconomic, and cultural resources, and emergency planning and
preparedness be considered explicitly in the site-specific EIS decision-making
process.

0775 Changing Soviet Views of Nuclear Weapons.
Leon Sloss Associates, Washington, D.C. Leon Sloss. October 1990. 42pp.
This paper summarizes current Soviet views about nuclear weapons and
assesses the implications of these views for U.S. policies and programs. The
author focuses particularly on implications of interest to the nuclear
laboratories. The task is complicated by the fact that Soviet views about nuclear
weapons are not straightforward. There are certain benefits from glasnost in
that there now is more open debate about a range of issues in the Soviet
Union, including defense issues. Thus, we now have a great deal of published
material to draw upon in assessing Soviet views, and experts in the West can
talk much more freely to Soviet experts. However, this information explosion
makes it more difficult to discriminate signal from noise, particularly as there
continues to be both propaganda and deception in Soviet statements about
defense issues. Clearly, some Soviet statements about nuclear weapons are
designed to influence attitudes and actions in the West. The author cites
some examples in this paper.

0817 The Role of Nuclear Weapons In the Year 2000.
Lawrence Livermore National Laboratory, Livermore, California. October 22-
24, 1990. 210pp.
This publication presents the proceedings for the workshop, "The Role of
Nuclear Weapons in the Year 2000," held on October 22-24, 1990. The
workshop participants considered the changing nature of deterrence and of
our strategic relationship with the Soviet Union, the impact of nuclear
proliferation on regional conflicts, and ways that the nuclear forces might be
restructured to reflect new political circumstances.
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0001 Policy Considerations Affecting Nuclear Forces Modernization.
Institute for Foreign Policy Analysis, Inc., Cambridge, Massachusetts.
Jacquelyn K. Davis, Charles M. Perry, and Robert L. Pfaltzgraff, Jr.
November 1990. 89pp.
This report provides an assessment of security perspectives, key defense
programs, and emerging procurement/weapons modernization priorities in
six NATO-European countries: the Federal Republic of Germany, France,
the United Kingdom, the Netherlands, Italy, and Belgium. Included is a detailed
analysis of the various national perspectives held in each country on issues
related to nuclear force acquisition and modernization, conventional force
restructuring, and East-West arms control (especially with respect to the CFE
talks and potential SNF negotiations). The overall objective of this study is to
provide the DoD Acquisition and Policy communities with an up-to-date
examination of key political trends and defense policy debates in critical NATO-
European countries, with special attention paid to budgetary decisions, military
hardware initiatives, and arms control proposals that may impact directly upon
vital U.S. (and NATO) defense programs.

0090 A Workable Approach to Naval Arms Control: Development of
Confidence-Building Measures at Sea.
Institute for Defense Analyses, Alexandria, Virginia. R. P. Hilton. November
1990. 83pp.
Naval forces have not been the subject of any conventional force reduction
negotiations since the period between World War I and World War II. Naval
arms control includes numerical or structural limitations (hulls, weapons, bases,
etc.); operational constraints (exclusion zones, size and duration of exercises,
distance from coasts, etc.); and confidence-building measures (notification,
observers, signaling intentions, etc.). One aspect of naval arms control that
has met with some success has been the development of Confidence-Building
Measures at Sea. The 1972 U.S.-USSR INCSEA (Incidents at Sea)
Agreement has been successful for 18 years in ameliorating one potential
area of superpower tension. Two other U.S.-USSR agreements, containing
confidence-building measures, that have built upon the experience of INCSEA
are the Dangerous Military Activities Agreement and the Nuclear Risk
Reduction Centers Agreement. Eight bilateral INCSEA agreements have been
signed between the Soviet Union and individual NATO nations. Confidence-
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and-Security-Building Measures (CSBMs) are the subject of the thirty-four
nation Conference on Security and Cooperation in Europe (CSCE) conference
In Vienna, Austria; CSCE agreement at the Stockholm conference in 1987
led to inclusion in the CSBM regime of naval exercises functionally linked to
the shore. Development of enhanced confidence-building measures appears
to offer the best prospect for reducing residual U.S.-Soviet confrontations
and tensions at sea. Such confidence-building measures, in conjunction with
force reductions, lessening of the Soviet threat, and curtailment of operations
due to fiscal pressures, might make further numerical or structural reductions
and operational constraints unnecessary.

0173 Nevada Test Site Annual Site Environmental Report—1989, Volume I.
Reynolds Electrical and Engineering Company, Inc., Las Vegas, Nevada.
Donald T. Wruble and Elizabeth M. McDowell. November 1990.232pp.
Prior to 1989, annual reports of environmental monitoring and assessment
results for the NTS were prepared in two separate parts. Onsite effluent
monitoring and environmental monitoring results were reported In an onsite
report prepared by the DOE, Nevada Operations Office (DOE/NV). Results
of the offsite radiological surveillance program conducted by the U.S. EPA,
Environmental Monitoring Systems Laboratory, Las Vegas, Nevada, were
reported separately by that agency. Beginning with this 1989 annual site
environmental report for the NTS, these two documents are being combined
into a single report to provide a more comprehensive annual documentation
of the environmental protection program conducted for the nuclear testing
program and other nuclear and nonnuclear activities at the site. The two
agencies have coordinated preparation of this combined onsite and offsite
report through sharing of information on environmental releases and
meteorological, hydrological, and other supporting data used in dose-estimate
calculations.

0405 Nevada Test Site Annual Site Environmental Report—1989, Volume II-
Appendlces.
Reynolds Electrical and Engineering Company, Inc., Las Vegas, Nevada.
Donald T. Wruble and Elizabeth M. McDowell. November 1990. 176pp.
These appendices contain 1989 NTS onsite environmental monitoring results.
The data presented are accompanied by summaries of statistical evaluations
of the data. Offsite data collected by the EPA are available from the U.S.
EPA, Environmental Monitoring Systems Laboratory, Las Vegas, Nevada.
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0581 Strategic Forces: Future Requirements and Options.
Lawrence Livermore National Laboratory, Livermore, California. Roger D.
Speed. November 1990. 64pp.
In the wake of the collapse of the Warsaw Pact and the apparent ending of
the cold war, there have been renewed calls for radical cuts In U.S. strategic
forces to levels far below the 10,000 or so warheads allowed each side under
the current START proposal. Since it now appears that NATO for the first
time will have the capability to defeat a Soviet conventional attack without the
necessity of threatening to resort to nuclear weapons, this should pave the
way for the rethinking of U.S. strategy and the reduction of U.S. strategic
weapons requirements. In this new environment, it seems plausible that, with
a modification of the Flexible Response doctrine to forego attempts to disarm
the Soviet Union, deterrence could be maintained with 1,500 or so survivable
strategic weapons. With a new strategy that confined U.S. strategic weapons
to the role of deterring the use of nuclear weapons by other countries, a
survivable force of about 500 weapons would seem sufficient. With this
premise, the implications for the U.S. strategic force structure are examined
for two cases: a treaty that allows each side 3,000 warheads and one that
allows each side 1,000 warheads. In Part 1 of this paper, the weapons
requirements for deterrence are examined in light of recent changes in the
geopolitical environment. In Part 2, it is assumed that the president and
Congress have decided that deep cuts in strategic forces are acceptable.

0645 Materials Evaluation and Inspection: New Methods, Materials and
Dimensions.
Argonne National Laboratory, Argonne, Illinois. Michael V. Nevitt and Norman
D. Peterson. November 1990. 134pp.
A conference at Argonne National Laboratory for executives and technical
personnel in small and medium-sized manufacturing companies summarized
how materials evaluation and inspection by nondestructive methods are
changing and broadening. The application of these rapidly emerging
techniques in maintaining and improving the quality and competitiveness of
manufactured products was stressed.

0779 A Limited AntlBalllstlc Missile System.
Air Force Institute of Technology, Wright-Patterson Air Force Base, Ohio. Jay
H. Payne. December 1990. 93pp.
This investigation examines the possibilities of deploying a limited ABM system
to counter launches from Third World regions. It is a systems analysis of the
entire concept, with the objective of determining if the existing missile warning
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network could detect launches from Third World regions and if an ABM
component could be integrated into the network. Acornputer model was used
to determine if launches would be detected and examine the warning time
provided. Based on sample data, the warning network appears capable of
detecting Third World launches. Warning times provided by the network appear
to provide adequate time to communicate the event up through the national
command authorities and launch an interceptor. The ABM structure could be
integrated into the existing network, using the unified command currently
operating it. The entire United States could be defended using twelve batteries
of interceptors with a range of 350 miles. It appears the most questionable
aspect of the system is the interceptor missile. There are several interceptors
under development, but none have been fully operationally tested. The
Exoatmospheric Reentry Vehicle Interception System (ERIS) interceptor under
development by the Army may have the capabilities to be used in the system.
Further research could prove the system to be a valuable asset.

0872 Reexamlnlng Nuclear Policy In a Changing World.
Los Alamos National Laboratory, Los Alamos, New Mexico. Leon Sloss.
December 1990. 24pp.
This report develops a rationale for a new nuclear employment policy and
force structure adapted to the conditions that might prevail at the beginning
of the twenty-first century. The underlying thesis of this report is that nuclear
weapons will be required for the foreseeable future, and thus we must continue
to think about how they might be employed. The roles of nuclear weapons
will change, however, and it will be possible to accomplish those roles with
far fewer nuclear weapons than we have today. Both our nuclear posture and
nuclear employment policy must change radically to accommodate changing
conditions. While the predominant role of nuclear weapons will continue to
be focused on the Soviet Union for the foreseeable future, we will be less
concerned with deterrence of overt aggression and more concerned with the
role that nuclear weapons can play in shaping a new security relationship
with the Soviet Union and other nations. The author briefly describes changing
international conditions as they affect nuclear employment policy. Then a
proposed restatement of the goafs and roles of nuclear weapons that might
be appropriate to these changing conditions is offered. The report also
postulates future strategic force posture and illustrates how such forces might
be employed in support of revised roles and goals. The author concludes
with some suggestions for further analysis.
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0896 Option* and Regulatory Issues Related to Disposition of Fissile
Materials from Arms Reduction.
Pacific Northwest Laboratory, Richland, Washington. C. H. Bloomster et al.
December 1990.58pp.
This study evaluates potential options for retiring large quantities of plutonium
and highly enriched uranium from strategic stockpiles in response to a nuclear
arms reduction agreement. Four broad categories of options for disposing of
the fissile material are evaluated: monitored and secured storage, use as
nuclear fuel, detonation, and disposal. Each category contains a number of
technically feasible alternatives. The retirement options are evaluated
according to seven criteria that are considered important to implementing an
arms reduction agreement: (1) verifiability, (2) proliferation resistance, (3) cost,
(4) irreversibility, (5) technical availability, (6) safety and environmental risk,
and (7) political and public acceptance. This paper also covers various
regulatory issues that may effect the disposition of fissile materials from retired
weapons. The emphasis is on federal requirements, although some discussion
of state and local transportation requirements is included. The National
Environmental Policy Act will impact any of the disposition options. H is likely
that either an environmental assessment or an environmental impact statement
covering the options will need to be prepared. Requirements of the U.S.
Department of Transportation and state and local governments relating to
the transportation of radioactive materials are also likely to be applicable.

0954 Nuclear Weapon Safety In the Future: A Context for Planning.
Hicks and Associates, McLean, Virginia. T. S. Gold. December 1990.38pp.
The events of the recent past on the world scene will affect the roles for
nuclear weapons; this in turn will affect nuclear weapon safety requirements
and processes for verifying that requirements are met. This report addresses
the potential impact of public perception and opinion and outlines elements
of a strategy for dealing with the coming changes.

0992 Trends In Non-Strategic Forces.
Lawrence Uvermore National Laboratory, Livermore, California. Thomas F.
Ramos. December 1990. 18pp.
More than the recent political events in Europe, the proliferation of
sophisticated military hardware in several Third World countries will bring
into question the basis on which the United States maintains its nuclear
presence abroad. The deployment of nuclear warheads along with
conventional forces based overseas, commonly referred to as forward basing,
has been a cornerstone of American foreign policy since the 1960s, when the
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philosophy was adopted to provide a credible deterrent against aggression
directed at NATO members by the Soviet Union. Now, democratic
governments are springing up in eastern Europe and a resurgent, united
Germany is demanding that modernized nuclear weapons be removed from
its territory. As East/West tensions ease in Europe, however, regional discord
is increasing. This trend occurs while the number of countries in the world
that have the capability to build and launch nuclear weapons is growing.
Therefore, forward basing in Europe is now called into question as an
appropriate strategy for the NSNF of the United States. Changes in strategy
on the use of NSNF will, in turn, have a profound effect on the types of
warheads that will be called upon in the future.

1010 Verification Technologies: Measuring for Monitoring Compliance with
the START Treaty.
Office of Technology Assessment, Washington, D.C. December 1990. 13pp.
The Senate Foreign Relations and House Foreign Affairs Committees asked
the OTA to undertake a study centering on the technologies and techniques
of monitoring the START Treaty, still under negotiation. This is the summary
of the first of the reports to be produced by that study. The report describes
the role of monitoring in the arms control verification process. It surveys the
types of on-srte inspection and their costs, risks, and benefits. It also examines
the INF Treaty experience for lessons relevant to START. These general
discussions of the monitoring process and on-site inspections are relevant to
other types of arms control as well as to START. The report outlines the
monitoring tasks specific to START and suggests the cooperative and unilateral
measures available for a START monitoring regime. It does not attempt to
predict which of the possible cooperative measures will finally be negotiated
in the START Treaty. The full, classified report is available to those with
appropriate security clearance and 'need to know.'

1023 U.S. Nuclear Weapons Policy.
Lawrence Livermore National Laboratory, Livermore, California. Michael May.
Decembers, 1990. 10pp.
We are closing "chapter one" of the nuclear age. Whatever happens to the
Soviet Union and to Europe, some of the major determinants of nuclear policy
will not be what they have been for the last forty-five years. Part of the task
for U.S. nuclear weapons policy is to adapt its nuclear forces and the
organizations managing them to the present, highly uncertain, but not urgently
competitive situation between the United States and the Soviet Union.
Containment is no longer the appropriate watchword. Stabilization in the face
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of uncertainty, a more complicated and politically less readily communicable
goal, may come closer. A second and more difficult part of the task is to deal
with what may be the greatest potential source of danger to come out of the
end of the cold war: the breakup of some of the cooperative institutions that
managed the nuclear threat and were created by the cold war. These
cooperative institutions, principally NATO, the Warsaw Pact, and the U.S.-
Japan alliance, were not created specifically to manage the nuclear threat,
but manage it they did. A third task for nuclear weapons policy is that of
dealing with nuclear proliferation under modern conditions when the
technologies needed to field effective nuclear weapons systems and their
command and control apparatus are ever more widely available, and the
leverage over some potential proliferators, which stemmed from superpower
military support, is likely to be on the wane. This paper makes some
suggestions regarding these tasks. Bearing in mind the unsettled nature of
that part of the world most likely to become involved in nuclear weapons
decisions today, suggestions must be made tentatively; the allowance for
surprise is more important than usual.

Reel 6
1991

0001 Nuclear Weapons Complex Reconfiguration Study.
U.S. Department of Energy, Washington, D.C. James D., Watkins. January
1991. 174pp.
Shortly after assuming duties as Secretary of Energy, the author reviewed
the "Nuclear Weapons Complex Modernization Report" submitted to the
Congress in January 1989 as required by the National Defense Authorization
Act of 1988 and 1989. Review showed that several of the report's assumptions
needed to be re-evaluated. During the eighteen-month review, dramatic world
changes forced further reassessments of the future nuclear weapons complex.
These changes are reflected in the new report, which presents a plan to
achieve a reconfigured complex, called Complex-21. Complex-21 would be
smaller, less diverse, and less expensive to operate than the complex of
today. Complex-21 would be able to safely and reliability support nuclear
deterrent stockpile objectives set forth by the president and funded by the
Congress. It would be consistent with realities of the emerging international
security environment and flexible enough to accommodate the likely range of
deterrent contingencies. In addition, Complex-21 would be constructed and
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operated to comply with all applicable federal, state, and local laws, regulations,
and orders. Achieving Complex-21 will require significant resources. This report
provides an organized approach toward selecting the most appropriate
configuration for Complex-21, satisfying environmental requirements, and
minimizing costs. The alternative—to continue to use piecemeal fixes to run
an antiquated complex—will be more expensive and provide a less reliable
nuclear weapons complex. As a consequence, implementation of the Complex-
21 plan is considered necessary to ensure continued viability of our nuclear
deterrent.

0175 Complex Cleanup: The Environmental Legacy of Nuclear Weapons
Production.
U.S. Office of Technology Assessment, Washington, D.C. January 1991.30pp.
The Senate Committee on Armed Services asked the OTA to evaluate what
is known about the contamination and public health problems at the nuclear
weapons complex and to investigate technological and other approaches to
solutions. The report analyzes current and proposed methods of waste
management and environmental restoration and evaluates the major DOE
programs. It also discusses the prospects for improvement and describes
certain initiatives that could enhance those prospects. Because the
characterization of the weapons complex waste and contamination problem
is still in the early stages, it is not possible to identify and rank specific sites
that represent the most serious or immediate risks. The data are not available,
and even DOE has not been able to prepare a comprehensive and credible
evaluation of the situation. The focus of the OTA report is therefore a
comprehensive look at the problem as the authors now know it, the public
concerns about the problem, and DOE's plans for addressing it. It focuses
especially on the need for additional attention to those areas that DOE has
neither the capability nor the credibility to handle. The environmental problems
at the DOE weapons complex are serious and complicated. Decades will be
required for cleanup of certain sites while others will never be returned to
pristine condition. Some sites will require much long-term monitoring and
control of contaminated soil and water.

0205 The Chemical Weapons Convention: A Perspective from Geneva.
Brookhaven National Laboratory, Upton, New York. C. Ruth KempfandJ. B.
Sanborn. January 1991. 9pp.
This paper provides an overview of the organization, administration, and
functioning of the thirty-nine-nation Conference on Disarmament (CD) in
Geneva. A brief discussion of the structure and evolution of the CWC treaty
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text is given, followed by a description of the principal technical highlights,
particularly related to schedules of chemicals and to verification of the chemical
industry. The mechanics of issue resolution in the CD setting are pointed out,
with emphasis on some of the technical aspects of the convention. Several
approaches proposed for verification of on-going chemical industry activities
under the CWC are compared to and contrasted with nuclear material
safeguards as implemented by the International Atomic Energy Agency;
specific topics include declarations and reporting, facility agreements, material
accountancy, and ways in which the characteristics of the materials being
monitored influence and, in some cases, determine the nature of inspection
activities.

0214 Complex Cleanup: The Environmental Legacy of Nuclear Weapons
Production.
Office of Technology Assessment, Washington, D.C. February 1991.220pp.
Until recently, federal regulations to control pollution and clean up toxic wastes
have been focused mainly on private industry. It is now clear that the federal
government itself ranks high among the contributors to environmental
contamination, from decades of inadequate attention to safe storage and
management of toxic waste products. The environmental problems at the
DOE nuclear weapons facilities are among the most serious and costly to
correct. Widespread contamination of soil and water, leaks from old waste
burial grounds, and possible public health impacts from radioactive and
hazardous releases have all contributed to congressional concerns about
this problem and to a national search for feasible solutions. The Senate
Committee on Armed Services asked the OTA to evaluate what is known
about the contamination and public health problems at the nuclear weapons
complex and to investigate technological and other approaches to solutions.
The report analyzes current and proposed methods of waste management
and environmental restoration and evaluates the major DOE programs. It
also discusses the prospects for improvement and describes certain initiatives
that could enhance those prospects.

0434 The Forbidden Weapon: The Employment of Army Tactical Nuclear
Weapon*.
U.S. Army Command and General Staff College, Fort Leavenworth, Kansas.
John D. Skelton. February 1991. 56pp.
The United States has possessed tactical nuclear weapons (TNW) since the
early 1950s. Initially developed for deployment to Europe to offset the Soviet/
Warsaw Pact's huge conventional superiority and to deter war, these weapons
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have never been used in combat. With the demise of the cold war, a desire to
reduce nuclear weapon stockpiles, and the capability of sister services to
employ TNW, if needed, the army must decide whether it needs to retain its
capability to employ TNW. Following a discussion of the evolution of TNW
theory and a historical review of the army's TNW capability, this monograph
addresses whether or not the army needs the capability to employ TNW in
future war. The analysis suggests that the army should relinquish its TNW
capability because of a decreased threat from the Soviet Union, the availability
of air force and navy TNW to support a theater Commander-in-Chief (CINC),
and to avoid redundant TNW capabilities in an era of fiscal constraints. Before
the army gives up its TNW capability, however, the DoD must ensure that the
air force and navy can perform all TNW missions in support of a CINC.

0490 Towards a New Chemical Warfare Policy.
U.S. Army War Collage, Carlisle Barracks, Pennsylvania. CortozD. Stephens.
February 1991. 38pp.
Now that the stability of the cold war bipolar world has ended, the world is
likely to be more turbulent and the possibility that U.S. military forces will
become Involved in conflict seems more likely. Proliferation of chemical
weapons in recent years has increased the likelihood of chemical warfare.
Throughout history, chemical weapons have proven to be logistically difficult
to employ, highly dependent upon environmental factors of terrain and weather,
and relatively easy to defend against. On a tactical and operational level,
chemical weapons have displayed only a minimal level of effectiveness.
Nevertheless, the ominous specter of chemical weapons being unleashed
upon unprotected civilian targets has created a strong and enduring political
anathema against their use. In a chemical attack upon our cities, nuclear
retaliation would be more punishing and thereby more appropriate than
chemical retaliation. In an occurrence of a tactical chemical attack against
our military forces, a conventional retaliation would be more punishing and
thereby more appropriate than chemical retaliation. Our chemical defense
capability is inadequate and should be improved. Our policy should be to
completely repudiate the use of chemical weapons and destroy our stockpile
because they offer us neither a worthwhile deterrence nor retaliatory capability.
Our retention of chemical weapons gains us no military advantage and burdens
us with a political albatross.
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0528 Strategic Defense Initiative: Need To Examine Concurrency In
Development of Brilliant Pebbles.
General Accounting Office, Washington, D.C. March 1991.31pp.
In the summer of 1989, the SDIO initiated studies to identify the best space-
based weapon concept, and in February 1990 it announced that Brilliant
Pebbles was replacing the Space-Based Interceptor. The Brilliant Pebbles
concept consists of several thousand interceptors orbiting the earth with the
capability to detect and destroy targets by smashing into them at high speed.
Each interceptor will be housed in a lifejacket that will provide, among other
things, communications and the necessary on-orbit protection. SDIO has
established two concurrent Brilliant Pebbles research and development
programs to enable the president to make a decision not later than the summer
of 1993 on deployment of strategic defenses. Both programs are part of the
demonstration and validation phase, which precedes fullscale development.
One program consists of a series of flight and underground tests to
demonstrate that Brilliant Pebbles technology can intercept ballistic missiles
and survive in wartime conditions.

0559 Crisis Stability Indices for Adaptive Two-Layer Defenses.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991. 31pp.
This note derives a simple, approximate model that contains most of the
features needed to understand the variation of crisis stability indices with
defenses. Boost-phase defenses are subtractive; midcourse defenses are
preferential and adaptive. Defenses protect some retaliatory missiles, but not
enough to retaliate strongly. Missile restrikes penetrate poorly, so most of the
first and second strikes are carried by aircraft, which makes discussion of
factors that might reduce their pre-launch survivability important.

0590 Requirements for Progressive Strategic Defenses.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991. 41pp.
Space-based layers face countermeasures, cost, and survivability concerns.
Midcourse defenses face decoys, which they must discriminate. Simple
models indicate that their initial deployment should be effective and that
development could improve their effectiveness. That would provide a hedge
against uncertainty and an incentive to the reduction of offensive forces.
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0631 Interaction of Strategic Defenses with Crisis Stability, Part I—
Framework and Analysis.
Los Alamos National Laboratory, Los Alamos. New Mexico. Gregory H.
Canavan. March 1991.57pp.
Crisis stability indices calculated for two-sided strategic interactions are used
to discuss the impact of boost and midcourse defenses. They largely suppress
missiles, leaving bombers and cruise missiles to deliver the bulk of restrikes.
Boost-phase defenses are able to attrite missile attacks but lack the
preferentiality needed to defend specific targets. Midcourse layers could
protect a significant fraction of forces; combined defenses could defend more.
Results are sensitive to decoys and target sets.

0688 Interaction of Strategic Defenses with Crisis Stability, Part II—
Applications.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991.56pp.
Stability indices produce a picture of the transition from offensive to defensive
deterrence. Now fixed ICBMs act as a sink, SLBMs carry the brunt of retaliation,
and aircraft add little. START would shift toward aircraft. Moderate defenses
could suppress SLBMs but would not protect a significant number of ICBMs.
Retaliation would shift to aircraft, if protected and penetrating. Combined boost-
and midcourse defenses increase stability. Reductions of heavy ICBMs or
launch on warning would have little impact. Unilateral defenses change crisis
indices little, but reduce delivery.

0744 Interaction of Strategic Defenses with Crisis Stability, Part Ill-
Summary and Conclusions.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991.25pp.
Retaliatory deterrence is now carried primarily by SLBMs. START would shift
that toward aircraft. Moderate defenses would shift retaliation strongly toward
aircraft. Combined boost- and midcourse defenses would increase stability.
Mutual reductions of heavy ICBMs have little impact in the absence of
defenses. It appears preferable to defend current missiles in place. Unilateral
deployments of defense leave crisis indices unchanged while reducing the
number of weapons delivered. One-sided reductions in conjunction with
defenses produce intermediate indices. Interactive reduction of defense
suppression could reduce penetration to marginal levels. Coupling between
second strike and target set could be resolved by altering objectives or the
target set.
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0769 Stability Indicts for Limited Strikes.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991.24pp.
This note uses the formalism derived earlier to discuss the stability indices
for limited strikes of varying magnitudes. They exhibit monotonically increasing
stability indices, which increase much faster than those for large strikes. When
the restrike uses the same number of missiles and aircraft as the first strike,
the resulting stability indices remain unity to within small model-dependent
factors.

0793 Strategic Defense Requirements for Progressive Applications.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan and John C. Browne. March 1991. 36pp.
A companion paper discusses various applications for which strategic defense
concepts could be used. The applications form a progression in size and
complexity from accidental or unauthorized launches, through third country
or subnational threats, to limited or strategic exchanges. This report attempts
to quantify the requirements for meeting those applications and to assess the
maturity of current strategic defense concepts relative to them, concluding
that there are adequate interceptors for all of them, but that sensitivities to
uncertainties in discrimination are awkward at all levels and bothersome at
the high end. Strategic defenses are applicable to a progression of threats
that range from accidental or unauthorized launches, through third country or
subnational threats, to limited or strategic exchanges. Technologies exist for
bng range launches, but launches close to shore are feasible, stressing, and
favor the attacker. Space-based interceptors are suited to meeting the bulk
of the launches; directed energy has significant advantages in reducing the
threat to manageable levels. Current interceptor concepts appear adequate,
but discrimination is both pivotal and delayed.

0829 Notes on Space, Satellites, and Survlvablllty.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. March 1991. 13pp.
The satellites most at risk in the near term are sensors and the brilliant pebbles
for boost-phase defense. The availability of countermeasures for kinetic energy
ASATs tends to downgrade them. Space-based interceptors and lasers are
even less effective. Space mines appear to be the dominant space-based
threat. Their main advantages are simplicity and low mass. If they can be
forced to use decoys or cannot discriminate, that advantage is lost. For
fundamental reasons discrimination should become more robust in time, and
combined defenses should become more effective.
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0842 German Attitudes toward SNF and Their Impact on U.S. Negotiating
Positions.
Lawrence Uvermore National Laboratory. Livermore, California. Paul E. Zlnner.
March 1991. 29pp.
This report seeks to explore recent and current German attitudes toward
SNF and to analyze what impact these attitudes may have on U.S. negotiating
positions in bilateral negotiations with the Soviet Union about a treaty
concerning the removal of SNF from Europe or their reduction, and the
verification of compliance with agreed-on terms of disposition of these systems.
The term SNF as understood here connotes surface-to-surface nuclear
systems with a range under 500 km. The signing of a treaty between the
United States and the Soviet Union calling for the elimination of INF aggravated
long-standing misgivings in the Federal Republic of Germany (FRG) about
SNF. West German public opinion and the FRG government substantially
agreed that the removal and destruction of INF discriminated against their
country. In the crucial central region of NATO, West Germany's territory atone
remained in the range of Soviet-based SNF. In order to avoid and to remove
the source of this nuclear danger, the FRG government urgently advocated
U.S.-Soviet SNF negotiations. The United States, with strong support from
NATO, demurred at this initiative and sought instead to strengthen its SNF
capability by developing a modernized replacement for aging Lance missiles
and upgrading the stock of nuclear artillery shells. American policy in Europe
can hardly ignore German political trends, but it does not have to adapt to
them. There is sufficient uncertainty about tong-term internal developments
in Germany to react precipitously to urgent German priorities. American and
German Interests have not been in harmony over nuclear weapons. In
elaborating a viable nuclear policy in Europe that would best serve the interests
of the Western alliance as a whole, collaboration among the Western nuclear
powers—the United States, Great Britain, and France—is likely to yield the
most satisfactory results.

0871 Strategic Nuclear Deterrence: Yesterday, Today, and Tomorrow.
U.S. Army War College, Carlisle Barracks. Pennsylvania. Steven L Crawford.
March 1991. 41pp.
On July 16,1945, the first atom bomb was successfully exploded over Trinity,
New Mexico, and raised the question: What should we do with It? Once the
conclusion to use the weapon had been reached, only one employment
decision was necessary: should it be dropped on a city or on a military target?
Limitations on the bomb's power and accuracy negated its use against ships
in Tokyo Bay, while army bases had air raid shelters. On the other hand, a
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drop on any city would have an impressive effect. The practice of destroying
cities was well-established by August 1945, and policy makers saw no moral
difference using the atom bomb. So Hiroshima and Nagasaki were struck.
Overtime, the development and debates over nuclear strategy have become
infinitely more complex. This study describes the evolution of U.S. nuclear
deterrence strategy; discusses why the author believes it was successful
during the cold war period; assesses its viability against the post-cold war
threat; and, finally, offers a new paradigm for the utilization of the strategic
nuclear balance. Although other factors are considered, the environment for
this study encompasses primarily the relationship between the United States
and the Soviet Union.

0912 A Theory of Deterrence.
Lawrence LJvermore National Laboratory, LJvermore, California. Stanley A.
Erickson, Jr. March 20, 1991. 18pp.
This monograph starts a theory of deterrence that has the capability of
quantitatively answering the question of what is required to deter a nation or
alliance from certain acts. Many theories of deterrence have already been
created. They have exclusively been of two separate forms: those of the
social scientists, which deal with political questions and how the concept of
mass destruction psychologically deters the initiation of war; and those of the
mathematicians, who model the quantities of one country's arsenal of strategic
systems needed to destroy a certain portion of another country's. Only the
latter is quantitative, but they lack an essential element added to answer the
question "How much is enough." In order to use the techniques of operations
research on the questions of what types and amounts of weapons are
adequate for deterrence, the definitions of quantities occurring in the
calculations need to be made in a quantifiable way. Numbers of weapons
have been the only quantified parameter in previous deterrence calculations.
Yet weapons alone do not deter. The threat of destruction and damage does.
How Is threatened damage to be measured? Through defensive system
construction, counterforce capability improvement, arms control, or other
means, it becomes less when the threshold for deterrence is met and crossed.
The calculation of this damage, and the implication of that damage to decision-
makers capable of making a war initiation decision, is a complicated process,
and it is what constitutes a theory of deterrence.
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0930 Chemical Arms Reduction and National Security.
US. Army War College, Carlisle Barracks, Pennsylvania. M. Glenn Knoepfle.
March 25, 1991.36pp.
The United States has established a principal policy objective to negotiate
and implement an effective and verifiable global ban on the development,
production, storage, transfer, and use of chemical weapons. As a first step in
this regard, the United States and the Soviet Union recently signed a bilateral
agreement calling for the destruction of a major portion of their existing
chemical weapon stockpiles starting in 1992, and for a halt in production of
new chemical weapons. To achieve a verifiable global chemical weapons
ban, the United States continues to actively participate in the forty-nation
Conference on Disarmament which meets in Geneva. This study examines
the status of U.S. efforts to establish a global arms reduction agreement.

0966 START: The Beginning of the End to Arms Control.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Nicholas J.
Ciccarello. March 30, 1991.35pp.
START, initiated in June 1982, are negotiations between the United States
and the Soviet Union that seek reductions in their strategic offensive arsenals.
Arms control has been a key objective of our national security strategy. This
paper focuses on the START negotiations, viewing them as a microcosm of
the arms control process. It addresses the goals of arms control and the
status of the current treaty. In viewing the history of START, the longest
negotiated yet unsigned treaty to date, the paper identifies factors that have
affected the negotiations and the arms control process. The study then looks
at two key issues, the SS-18 and verification regimes that may have significant
impact, specifically on the future of START and, in general, on the future of
arms control.
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0001 Prospects for Nuclear Deterrence In a Changing Europe.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Vittorio Ghhtto.
April 1, 1991.34pp.
The present study project consists of two parts. The first concerns the changes
in the politico-strategic situation that occurred in recent times in Europe. It
tries to explain how the nuclear strategy is closely linked to historic evolution.
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Since the situation Is changed, It Is necessary to rethink the role of nuclear
weapons. The second part—after an appraisal of the still remarkable Soviet
nuclear threat and after examination of recent changes in NATO nuclear
strategy—is focused on future prospects for nuclear deterrence in Europe.
Among various solutions (from securing both theater and global deterrence
only through strategic nuclear deterrence and basing deterrence in Europe
on French and British national nuclear deterrence to establishing demilitarized
areas), the author favors a so-called essential deterrence, which has as its
principal elements: (1) rely, in the foreseeable future, on U.S. nuclear weapons
in Europe; (2) significantly reduce the amount of nuclear weapons in Europe;
(3) use, as theater nuclear weapons, only those systems with longer ranges
that can be launched by air or sea platforms; and (4) give these theater
weapons a political deterrence role instead of a military warfighting role as in
the past.

0035 Mora Arms, Less Stability: Nuclear, Chemical, and Missile
Proliferation In the Asia-Pacific.
Australian National University, Canberra, Australia. Andrew Mack. April 1991.
17pp.
In the wake of the Gulf War, the Bush administration reaffirmed its
determination to seek controls over weapons of mass destruction in the Third
World (in particular nuclear, chemical, and biological weapons) and over
ballistic missiles, one possible delivery system for nuclear, chemical, and
biological weapons systems. Attention over the past eight months has naturally
focused on the Middle East, but the Asia-Pacific region contains a number of
countries that are alleged to have chemical and biological warfare programs.
One country, North Korea, Is far closer to manufacturing nuclear weapons
than Iraq was.

0052 A Farewell to MX: Missile Without a Home.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. April 1991. 11pp.
MX mobile basing has lost support; the inability to base it has undermined
support for the missile. International events and domestic politics have
removed the sanctions that made it possible to ignore vulnerability to surprise
attacks. A combination of basing and defense could provide MX a solid base.

0063 SS-18 Modernization and ICBM Survlvablllty.
Lawrence Livermore National Laboratory, Live/more, California. Roger D.
Speed. April 1991. 10pp.
The Soviets continue to modernize their ICBM force. Of particular concern to
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some has been the upgrading of their largest missile, the SS-18. Reportedly,
the Mod 5 version of this missile has better accuracy and carries a larger
warhead than the current Mod 4. Indeed, it has been suggested that the Mod
5 is "twice as lethal" as the Mod 4 and that therefore the United States should
insist that the pending START agreement prohibit the deployment of the Mod 5.

0073 The Triad: A Viable Entity for the 1990s?
U.S. Army War College, Carlisle Barracks, Pennsylvania. Herbert B.
Scherblnske. April 1991. 43pp.
The triad, consisting of land-based strategic bombers, land-based ICBMs,
and sea-based SLBMs, has provided the United States with a nuclear deterrent
umbrella for over thirty years. All three of the systems have been refined and
updated over the years, but the basic strategy of a three-legged deterrence
has not been altered. Now that the cold war has been declared over and the
USSR appears to be disintegrating as a major force, the question becomes,
is the triad still required to provide for the security of the United States? This
paper first traces the beginnings and evolutions of the triad weapons, and the
strategic nuclear policies the United States adopted to take advantage of the
enhancements technology produced in the weapons. Each member of the
triad is then examined separately to ascertain weaknesses and strengths.
Following this individualized study, the combined effects of the systems and
how they compensate for weaknesses in other weapons are discussed. The
conclusion reached is that the triad remains a vital part of U.S. security and
should remain in existence until such time that total world peace can be
assured.

0121 A New Paradigm for Understanding Nuclear Strategy.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Joe C. Dixon. April 4,
1991. 27pp.
With the end of the cold war as we have known it since the late 1940s and the
apparent success of U.S. containment policy, old, familiar questions demand
answers in a new and unfamiliar context. The cold war is over but the nuclear
age is not; nuclear weapons cannot be uninvented. Collapse of the Warsaw
Pact and dramatic reduction of tensions between the United States and the
USSR compel reexamination of fundamental strategy issues. What is the
purpose of nuclear weapons? How should we plan for their use? What kinds
of weapons and delivery systems should we develop and deploy? How many
should we have? Why have any? This essay does not seek to provide a
comprehensive review of nuclear strategy since 1945, nor does it provide
detailed recommendations for future strategy. Rather, it introduces a new
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paradigm, a new structure, a new set of lenses, which permits the strategist
to seek old familiar information in a different context. Taking strategy to include
ends, ways, and. means, the new paradigm Introduced herein interprets the
past forty-five years as three discernible time periods, each with a different
characteristic.

0148 U.S. Strategic Nuclear Strategy and Forces: A Roadmap for the Year
2000.
U.S. Army War College, Carlisle Barracks, Pennsylvania. John H. Gurtcheff.
Aprils, 1991.49pp.
Deterrence of nuclear war is a fundamental goal of the United States, for if
deterrence fails, the existence of the nation could be in jeopardy. Deterrence
has been maintained since the end of World War II because the nuclear
powers have not, for whatever reason, felt it in their interest to initiate hostilities.
In the intervening years, an arms race has ensued that has produced
increasingly powerful nuclear arsenals at increasingly greater cost. This study
recounts that nuclear arms race, both in terms of nuclear strategy and strategic
force structure. From this beginning, the study goes on to postulate what
nuclear deterrence might look like in the year 2000. Assuming that U.S.
strategy and force structure are derived from the perceived Soviet threat, the
study presents three different cases based upon three different future Soviet
Unions. In the first two cases, an improved U.S.-Soviet relationship is
considered. In the third case, a more threatening Soviet Union provides the
basis for U.S. nuclear strategy and force structure. The study concludes with
some general observations and comments concerning the three cases and
where the author believes the United States should be headed in the strategic
nuclear area between the years 1990-2000.

0197 How Have Nuclear Weapons Affected the Relationship between the
United States and the Soviet Union?
U.S. Army War College, Carlisle Barracks, Pennsylvania. Richard D. Gaddie.
Aprils, 1991. 39pp.
As mankind enters the final decade of the twentieth century, it faces a world
of unprecedented political and military change. Events in Central Europe and
in the Soviet Unbn over the past two years have been truly remarkable and
have forced the United States to reevaluate its national security strategy.
Some feel the potential for a war with the Soviets has diminished. Others feel
that the Soviets' capability is the same now as it has been in the past. How
can the United States take advantage of the new relationship with the Soviet
Union? If the U.S. strategy needs to be changed, the historical perspective of
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the U.S.-USSR relationship becomes extremely important. Nuclear weapons
have been a significant part of the superpower relationship since 1945. In
fact many feel the Soviets are in a superpower status now only as a result of
their military and its huge nuclear arsenal. The analysis describes how, since
the end of World War II, nuclear weapons became a part of the U.S. national
security strategy and how that policy affected the U.S.-USSR relationship.
The conclusion presents these questions: Has the Soviet military threat
changed and if so, how should the United States change Its strategic forces
to take advantage of the new relationship developing between the two super
powers, both politically and economically?

0236 Third World Tactical Ballistic Missiles: A Strategy for Defense.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Kenneth E. Fess.
Aprils, 1991. 140pp.
On January 18,1991 Iraq fired eight Scud-class tactical ballistic missiles into
Israel striking targets in the civil populace of Tel Aviv and Haifa. The attack
created immediate panic, threatened to significantly increase hostilities, and
had the potential of changing the face of that war. ft emphasized to the world
that it faced a new kind of warfare, wherein Third World countries might
successfully contest large industrial powers on the battlefield. While TBMs
are not a new threat per se, recent improvements in missile technologies and
the introduction of improved conventional, chemical, and biological warheads
have significantly increased their accuracy and lethality. Historically, our
attention on the use of TBMs had been focused on the Soviet-led Warsaw
Pact threat. Cohesive strategies and plans, hardware, and software were
developed. However, the spread of TBMs in Third World countries, along
with the diminishing Soviet threat, argue for a reexamlnation of U.S. strategy
for dealing with TBMs. Such a strategy must take into account both operational
and tactical level considerations, contingency versus fixed-base operations,
mobility requirements, political and economic factors, and issues related to
interoperability of antitactical missile systems. This paper exams Third World
threat scenarios, development and current status of the Joint Tactical Missile
Defense (JTMD) program, and a strategy that the United States should follow
in countering the IBM threat.

0376 Space Control and the Role of Anti-Satellite Weapons.
Air University Press, Maxwell Air Force Base, Alabama. Steven R. Peterson.
May 1991. 131pp.
The United States seems headed toward a period of military austerity reflected
in a substantially reduced force structure. As terrestrial weapons systems are
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reduced, space systems increase in numbers and applications. This study
represents the first effort to tie together, in one document, U.S. doctrine, policy,
and Implementation planning for the use of offensive weapons In space.
Structured around the concept of space control, the author creates a picture
of offensive space operations that are quite similar to traditional air superiority
operations. This study provides a timely guide to the evolution of space as
another theater of warfare. It identifies key doctrinal and operational challenges
that lie ahead.

0507 1991 Report to the Congress on the Strategic Defense Initiative.
Analytic Sciences Corporation, Arlington, Virginia. May 1991.214pp.
This report details progress and changes in SDI during the past year. It
examines SDI's role in the changing International threat environment,
particularly the use of SDI technologies in global protection against limited
strikes (GPALS). This report also details current research and development
strategy, allied participation in the program, and compliance of SDI with the
ABM Treaty. The report summarizes program funding and provides
Congressional Descriptive Summary Extracts in the appendix.

0721 Long-Lived Legacy: Managing High-Level and Transuranlc Wast* at
the DOE Nuclear Weapons Complex.
Office of Technology Assessment, Washington, D.C. May 1991. 106pp.
The document focuses on high-level and transuranic waste at the DOE nuclear
weapons complex, reviewing some of the critical areas and aspects of the
DOE waste problem in order to provide data and further analysis of important
issues. Partial contents of Chapter 1, High-Level Waste Management at the
DOE Weapons Complex, are as follows: High-Level Waste Management:
Present and Planned; Amount and Distribution; Current and Potential
Problems; Vitrification; Calcination; Alternative Waste Forms for the Idaho
National Engineering Laboratory; Technologies for Pretreatment of High-level
Waste; Waste Minimization; Regulatory Framework; Definition of High-Level
Waste; Repository Delays and Contingency Planning; Urgency of High-Level
Tank Waste Treatment; Technologies for High-Level Waste Treatment;
Rethinking the Waste Form and Package; Waste Form for the Idaho National
Engineering Laboratory; Releases to the Atmosphere; Future of the PUREX
Plant at Hanford; Waste Minimization; Tritium Production; International
Cooperation; Scenarios for Future HLW Production. Partial contents of Chapter
2. Managing Transuranlc Waste at the DOE Nuclear Weapons Complex, are
as follows: Transuranic Waste at DOE Sites; Amount and Distribution; Waste
Management: Present and Planned; Current and Potential Problems; Three
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Technologies for Treating Retrievably Stored Transuranic Waste; In Situ
Vitrification; The Applied Research, Development, Demonstration, Testing,
and Evaluation Plan (RDDT&E); Actinlde Conversion (Transmutation); Waste
Minimization; The Regulatory Framework; Definition of, and Standards for,
Disposal of Transuranic Waste; Repository Delays; Alternative Storage and
Disposal Strategies; Remediation of Buried Waste; The Waste Isolation Pilot
Plant; Waste Minimization; Scenarios for Future Transuranic Waste
Production; Conditions of No-Migration Determination.

0827 NATO's Nuclear Forces: Maintaining Deterrence In the Face of
Uncertainty.
Naval War College, Newport, Rhode Island. Glenn C. Waltman. May 20,1991.
35pp.
This paper is based on a premise that, by the mid-90s, political and economic
considerations will force SACEUR to maintain theater nuclear deterrence
with dual-capable aircraft alone, rather than the triad of aircraft, artillery, and
short-range missiles he employs today. The paper briefly reviews today's
force structure and strategy, then moves to the future with a forecast of NATO's
likely mid-90s tactical nuclear force structure and the role of these forces in
future NATO strategy. The bulk of the paper deals with a list of potential force
enhancements SACEUR might employ to maintain deterrence in the face of
deep force structure cuts and reliance on a single delivery system. It concludes
with a potential framework to make decisions between these various
alternatives.
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0001 Role of Ballistic Missiles In Third World Defense Strategies.
Institute for Defense Analysis, Alexandria, Virginia. Andrew W. Hull. June
1991. 19pp.
Ballistic missile proliferation poses a fundamentally new challenge for U.S.
defense planners in general and for the SDIO in particular. This paper
concentrates on the role of ballistic missiles in the defense plans of Third
World states rather than on the kinds of missile technologies they are seeking
to acquire. More specifically, it examines: (1) their motivations for procuring
ballistic missiles, (2) the military roles and missions assigned to such systems
in Third World defense planning, (3) Third World targeting strategies, and (4)
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Implications of the foregoing for SDIO in light of the program's refocused
interest In theater and limited strike defenses. The result of these efforts will
be a broad overview of military implications of Third World ballistic missiles.

0020 Naval Arms Control: A Post-Cold War Appraisal.
Naval Postgraduate School, Monterey, California. Paul C. Brown. June 1991.
116pp.
This paper examines the field of naval arms control in the post-cold war
world. The author postulates that fundamental changes in the geo-strategic
environment require the development of new criteria to evaluate alternative
security politics for the future. He introduces a cognitive flow chart for post-
cold war security decision making that depicts naval arms control as a FIFTH
ORDER question, which awaits consensus answers for higher order political
decisions. A'snapshot'of U.S. participation in naval arms control is presented
that highlights the fact that the U.S. Navy does not receive enough credit for
the vast amount of naval arms control already underway. The author
recommends that future naval arms control not be undertaken by negotiated
treaty. Naval arms control alternatives are evaluated based upon their potential
applicability to President Bush's new national security strategy and likely
congressional tests for the strategy. The author concludes that a unique
opportunity now exists to synthesize international naval arms control policy
with the critical domestic priorities of the American agenda and recommends
a new regime of naval CSBMs be adopted now (consisting of junior officer
exchanges and increased naval participation in environmental protection and
humanitarian relief efforts). This arms control philosophy will best serve the
American public and will also enhance the navy's political capital for future
resource allocation decision.

0136 Beyond Armageddon: Deterrence with Less.
Naval Postgraduate School, Monterey, California. Patrick J. Kolbas. June
1991. 100pp.
This thesis examines the implications for nuclear deterrence between the
United States and the Soviet Union brought about by the dramatic changes
in the strategic environment during the 1980s. Specifically, it examines the
potential for a new criteria of deterrence at significantly lower levels of strategic
weapons. The analysis indicates that a targeting strategy that emphasizes
economic and industrial facilities will deter the Soviet Union. This targeting
strategy allows for a reduction to 1,500 strategic weapons while maintaining
the robustness of nuclear deterrence between the United States and the Soviet
Union. Using as its criteria arms race stability, breakout stability, crisis stability,
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verification, predictability, consequences of war, and the security of friends
and allies, this thesis concludes that a force structure comprised of the Trident
D-5 SLBM and the B-2 bomber best ensures deterrence both against the
Soviet Union and any other nuclear power regardless of changes in their
political or ideological orientation. To provide maximum flexibility while
negotiating the agreement and to hedge against a breakdown in U.S./Soviet
relations prior to implementation, the thesis recommends a modernization
program for U.S. strategic forces including funding for the restructured SDI
that is now named Global Protection Against Limited Strikes.

0236 United States Chemical Policy: Response Considerations.
U.S. Army Command and General Staff College, Fort Leavenworth, Kansas.
Lewis L Vandyke. June 7, 1991. 112pp.
Chemical weapons have been a controversial subject for years. Even before
the Germans introduced modern chemical warfare on April 22,1915 during
World War I, issues concerning use of asphyxiating gases and other chemical
agents surfaced. Discussions often became emotional and clouded the issues
of the effects of this type of warfare. Propaganda and sensationalism
contributed to negative public opinion and impacted on policy development.
This study examines the development of the U.S. chemical policy by looking
at significant events over time and analyzing developments and trends. An
answer to the question of whether or not the United States will respond with
chemical weapons following use by a third world country against U.S. military
forces is concluded based on study findings. The study concludes that the
United States will not respond with chemical weapons against a third world
country such as Iraq. Such use of chemical weapons would reverse the
developments the United States has made in recent years. The political
considerations and the impact on future negotiations toward the banning of
chemical weapons would be detrimental if the United States did retaliate with
chemical weapons.

0348 Implementation of a Treaty Banning Chemical Weapons.
EER Systems, Vienna, Virginia. Sharon Ross, Dorothy Sams, and Thomas
Wright. June 15, 1991. 113pp.
The current rolling text (CD 1046) being negotiated in Geneva by the
Conference on Disarmament calls for the establishment of a Technical
Secretariat that would ensure compliance by all state parties to the treaty
through an agreed-upon inspection regime. This paper takes the status of
CD 1046 and analyzes over forty national trial Inspections conducted by
individual states of both military and civilian facilities that would be affected
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by the treaty. It establishes the size, composition, proposed, detailed structure,
and initial cost of this technical secretariat. In addition, it provides a cursory
look at the responsibilities of the Preparatory Commission to be formed as a
part of the implementation process as well as a national authority to be
established by each state party. A comparison of two inspection regimes is
also presented to prove that financial implications will not be significantly
affected.

0461 Insurance Against Catastrophe: SDI and the Third World Nuclear
Proliferation Problem.
Naval War College, Newport, Rhode Island. David W. Swindle. June 21.1991.
39pp.
The SDI employing a space-based BMD system of approximately 30 percent
effectiveness will offer protection from emerging third world nuclear powers.
A 30 percent effective BMD system will eliminate the possibility of attack by a
third world nuclear power or state that sponsors terrorism and reduce the
potential for being held hostage by a politically fragmented nation. While this
paper examines a number of controversial issues surrounding the SDI, it
focuses primarily on the political impact of a BMD system on the third world
vice the traditional possibility of conflict with the Soviet Union. A 30 percent
effective BMD system would protect the United States and our allies from
sustaining damage from a third world nuclear power for the next fifteen to
twenty years. The United States should build such a system before third world
countries amass a large enough arsenal to make the transitioning process
an unstable activity.

0500 Implications and Effects of Advanced Biological and Biological/
Chemical Weapons at the Operational Planning Level.
Naval War College, Newport, Rhode Island. Chad LC. Grabow. June 21,
1991. 33pp.
Recent advances and potential proliferation of biological weapons could have
profound implications on operational planning for the United States. In general,
biological weapons development has the potential to revolutionize warfare
planning. This paper analyzes recent research and advances in biological
and biological/chemical technology, ft examines the imposing threat and
significance to the Biological Weapons Convention of 1972. It then discusses
how biological and biological/chemical weapons effects the operational level
and operatbnal planning. This paper offers projections, opinion on deficiencies/
risk, and suggests alternatives. Finally, conclusions are presented offering
challenges and concerns.
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0533 B-2 Program: Trends In Manufacturing.
General Accounting Office, Washington, D.C. July 1991.32pp.
During the past several years, the GAO has issued a series of reports on the
B-2 stealth bomber program identifying causes of instability in the program,
Including manufacturing problems being encountered by the contractors. The
objectives of this review were to determine the B-2 bomber's recent
manufacturing progress and evaluate whether estimates to produce aircraft
at planned production rates can be met. To meet the GAO objectives, GAO
evaluated selected manufacturing indicators, including labor efficiency rates,
manufacturing defects, changes to engineering drawings, work transferred
to final assembly, and programs for production management. The B-2 aircraft
combines conventional and state-of-the-art aircraft technology, such as special
shaping and radar absorbing materials, and is designed to precise
specifications needed to meet stealth requirements.

0565 Verification Technologies: Cooperative Aerial Surveillance In
International Agreements.
Office of Technology Assessment, Washington, D.C. July 1991. 121pp.
The report examines the potential and limitations of cooperative aerial
surveillance as a means of supporting the goals of a variety of international
agreements. It surveys the types of aircraft and sensors that might be used
and reviews the status of and issues raised by the Open Skies Treaty
negotiations as an extended example of an aerial surveillance regime. The
report concludes with a quantitative analysis of one possible use of cooperative
overflights: the search for potential arms control violations.

0686 Sandla Laboratories/Production Agency Weapon Waste Minimization
Plan.
Sandia NationalLaboratories, Uvermore, California. A. C. Skinrood and L G.
Radosevkh. July 1991. 21pp.
This paper describes activities to reduce the usage of hazardous materials
and the production of hazardous material waste during the development,
production, stockpile, and retirement phases of war reserve nuclear weapons
and nuclear weapon test units. Activities related to the development and
qualification of more benign materials and processes for weapon production
and the treatment and disposal of these materials from weapon retirement
are described in separate plans.
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0707 Report to Congress: Assessment of the Safety of U.S. Nuclear
Weapons and Related Nuclear Test Requirements.
Lawrence Live/more National Laboratory, Live/more, California. R. E. Kidder.
July 26, 1991.29pp.
The principal safety features included in the design of modern nuclear weapons
are described briefly, and each nuclear weapon currently in the stockpile or
under development is given a comparative safety rating from "A" through "D,"
indicating the extent to which these safety features are included in its design.
The list is then narrowed by deleting weapons currently scheduled for
retirement and short-range, surface-to-surface tactical nuclear weapons that
will likely be returned to the United States and placed in storage. With the
exception of the Minuteman and Trident ballistic missile warheads, all
warheads in this projected future stockpile will have both of the most important
design features that contribute to nuclear weapon safety: enhanced electrical
isolation (EEI) and insensitive high explosive (IHE).

0736 Verification of Warhead Dismantlement and the Importance of
Baseline Verification.
Lawrence Livermore National Laboratory, Livermore, California. Lisa M.
Buonpane and R. Scott Strait. July 1991. 10pp.
The authors present an approach for evaluating verification regimes for nuclear
warhead dismantlement. The approach is an adaptation of the traditional
nuclear materials management model. As such it integrates the difficulties of
verifying both stockpile estimates and numbers of warheads dismantled. Both
random uncertainties and systematic uncertainties are considered in the
approach. By making some basic assumptions about the relative uncertainties
surrounding the stockpile estimates and the numbers of warheads dismantled,
their relative impacts on overall verification ability are illustrated. The results
highlight the need for increased attention to the problem of validating baseline
declarations of stockpile size.

0746 Safeguards and Security Progress Report, January-September 1990.
Los Alamos National Laboratory, Los Alamos, New Mexico. Darryl B. Smith
andGenara R. Jaramillo. August 1991. 138pp.
From January to September 1990, the Los Alamos Safeguards and Security
R&D program carried out the activities described in the first four parts of this
report: Science and Technology Base Development, Basic Systems Design,
Onsite Test and Evaluation and Facility Support, and International Safeguards.
For the most part, these activities were sponsored by the DOE's Office of
Safeguards and Security (DOE/OSS). Part 1 covers development of the basic
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technology essential to continuing improvements in the practice of safeguards
and security. It includes computer security R&D and efforts to encourage and
disseminate this technology. Part 2 treats activities aimed at developing
methods of designing and evaluating safeguards systems, with special
emphasis on the integration of the several subsystems. Part 3 describes
activities directed to the transfer of safeguards technology. It includes efforts
of direct assistance of the DOE and its contractors as well as consultation on
materials control and accounting problems, development and demonstration
of specialized techniques and instruments, and comprehensive participation
in the design and demonstration of advanced safeguards systems. Part 3
also reports the safeguards training program. Part 4 covers international
safeguards activities, including both support to the International Atomic Energy
Agency and bilateral exchanges with many other states and technology
transfer. Part 5 describes several safeguards-related activities that have
sponsors other than the DOE/OSS. The final part of the report lists titles and
abstracts of Los Alamos safeguards R&D reports, technical journal articles,
and conference papers that were published in 1990.

0884 NATO Substrateglc Nuclear Forces: The Case for Modernization and a
New Strategy Based upon Reconstltutlon.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Thomas Durell
Young, August 7, 1991. 26pp.
The scheduled withdrawal of the Soviet Union from Central Europe by the
end of 1994 and the establishment of evolving democratic states among the
former Warsaw Pact have necessitated a fundamental review of Allied
substrategic nuclear forces deployment concepts and strategy governing their
possible use. Despite the fact that the U.S. Army is scheduled to become
denuclearized in Europe in the mid-1990s, following the withdrawal of the
Lance surface-to-surface missile system and the eventual decommissioning
of artillery-fired atomic projectiles in theater, this issue has not received the
attention it deserves, particularly in U.S. Army circles. The author argues that
NATO needs to continue to have a modernized, substrategic nuclear capability
as part of the alliance's new crisis management strategy that, in view of long-
term European political conditions, would not need to be stationed in theater.
This strategy would require, however, the recommencement of NATO war-
gaming exercises using substrategic nuclear scenarios, the development of
the necessary infrastructure in Europe for nuclear weapons reception should
the need arise and, most importantly, the holding of regular deployment
exercises to avoid the perception of singularizing any one state and to obviate
the appearance of escalation in a crisis.
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0910 Nuclear Weapons, Nuclear Effects, Nuclear War.
Lawrence Live/more National Laboratory, Livermore, California. George Bing.
August 20, 1991.34pp.
This paper provides a brief and mostly nontechnical description of the militarily
important features of nuclear weapons, of the physical phenomena associated
with individual explosions, and of the expected or possible results of the use
of many weapons in a nuclear war. Most emphasis is on the effects of so-
called "strategic exchanges."

Reel 9
1991 cont.

0001 Strategic Weapons: Nuclear Weapons Targeting Process.
General Services Administration, Washington, D.C. September 27, 1991.
24pp.
This is an unclassified version of an August 1991 classified fact sheet. It
describes the DoD's process for formulating its strategic nuclear weapons
targeting policy and translating that policy into a nuclear war plan—the SIOP.
The description includes information on: (1) the relationship between the
strategic nuclear targeting process and the determination of requirements for
nuclear weapons and related delivery systems; (2) the level of civilian
oversight; and (3) the categories and types of targets. These strategic nuclear
weapons systems, commonly known as the triad, include land-based ICBMs,
SLBMs, and strategic bombers armed with nuclear bombs and missiles. This
targeting process consists of four steps: (1) presidential direction for
employment of nuclear weapons is provided to the Secretary of Defense
through a National Security Decision Directive or Memorandum, which defines
national security objectives and sets policy guidance concerning employment
of U.S. nuclear weapons; (2) the Secretary of Defense issues the policy
guidance for employment of nuclear weapons, which establishes the planning
assumptions, attack options, and targeting objectives; (3) the chairman of
the Joint Chiefs of Staff develops more detailed guidance for preparation of
the SIOP based on guidance from the president and Secretary of Defense;
and (4) the chairman's guidance is used by the Joint Strategic Target Planning
Staff in developing the SIOP.
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0025 The State of Multiple Sensor, Multiple Target Tracking In Ballistic
Missile Defense.
Institute for Defense Analyses, Alexandria, Virginia. Barry E. Fridling,
September 1991. 102pp.
This report addresses the latest developments and some of the critical issues
pertaining to tracking algorithm development for BMD. For the last several
years, tracking has been recognized as one of the most complex and
challenging tasks in BMD. During this time, tracking algorithm development
has been pursued vigorously, with substantial results and continuing progress.
Part I of this report resembles a survey of the latest developments and
describes the activities in different organizations and the results obtained in
critical technical areas. It describes developments in two areas pertaining to
algorithm development and two related to algorithm simulation and evaluation:
data association; cluster tracking; tracking simulation; and the surveillance
testbed (STB). Part II is essentially a technical analysis of issues, problems,
and candidate approaches in selected key areas. Some remaining problems
pertaining to the design, utilization, and evaluation of tracking algorithms are
birth-to-death tracking, booster tracking and template matching, midcourse
track initiation, and scoring methods for track performance.

0127 ICBM Modernization: Small ICBM Weapon System Status and Current
Issues.
General Accounting Office, Washington, D.C. September 1991.51pp.
U.S. strategic nuclear forces, consisting of submarine-launched ballistic
missiles, manned bombers, and land-based ICBMs, provide nuclear
deterrence. To counter Soviet nuclear advances, a long-standing national
defense goal has been ICBM modernization. One such modernization initiative
is the Small ICBM program. At the request of the chairman of the House
Committee on Armed Services, the GAO reviewed the status of this program.
The GAO's effort included a review of the DoD's reasons for continuing
development without a present commitment of procurement and construction
funds needed to deploy the system. The GAO also reviewed the adequacy of
the acquisition cost estimate, the outlook for meeting future schedule
milestones, the ability of the missile to meet operational needs, and the
progress of missile development.
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0178 Arms Control with a Democracy?: Negotiating with the New Soviet
Union.
Naval Postgraduate School, Monterey, California. Randall M. Hendrickson.
September 1991. 98pp.
This thesis analyzes aspects of arms control with a reformed Soviet Union.
Despite the growth of pluralism in the Soviet Union, arms control will remain
an important policy goal of the United States. Policymakers need to be aware
of new problems and opportunities that will be created as the Soviet Union
transitions into a democracy. This study postulates four possible outcomes of
Soviet governmental reform and then examines one in particular with respect
to future arms control with the Soviets. Arms control will still be necessary
even if the Soviets are successful in the restructuring of their government. It
may become more difficult, however, rather than easier to reach arms control
agreements with the new Soviet Union, as a restructured Soviet Union must
cause decision-makers to rethink their approach to concluding successful
arms control agreements.

0276 Strategic Defense: Should the Air Force Change Its Doctrine?
Air Force Institute of Technology, Wright-Patterson Air Force Base, Ohio. Lois
J. Schloz. September 1991. 120pp.
This study set out to determine if the U.S. Air Force strategic defense doctrine
requires changing. The researcher applied contextual content analysis to
selected foreign policy statements taken from presidential State of the Union
addresses to determine if past doctrine and strategy changes were evidenced
by the context and emphasis scores generated by the Minnesota Contextual
Content Analysis (MCCA) software package used for this study. Use of the
student's t-test showed differences in mean scores between years with no
strategy or doctrinal changes and those in which such changes are
documented. These differences in means indicate changes in attitude, which
strongly affect doctrine and strategy determination. After showing that these
changes in scores related to documented changes in doctrine and strategy,
the researcher looked at the scores from 1990 to determine if a change is
once again in order. The scores for the year 1990 do indeed demonstrate a
need to change the doctrine and strategy. The correlation in scores cannot,
however, determine the specific changes that must be made.
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0396 Disposal of Chemical Agents and Munitions Stored at Pine Bluff
Arsenal, Pine Bluff, Arkansas, Final Phase I Environmental Report
Oak Ridge National Laboratory, Oak Ridge, Tennessee. J. T. Ensminger et
al. September 1991.213pp.
The PBA near Pine Bluff, Arkansas, is one of eight continental United States
(CONUS) Army installations where lethal unitary chemical agents and
munitions are stored and where destruction of agents and munitions is
proposed under the Chemical Stockpile Disposal Program (CSDP). The
chemical agent inventory at PBA consists of approximately 12 percent, by
weight, of the total U.S. stockpile. The destruction of the stockpile is necessary
to eliminate the risk to the public from continued storage and to dispose of
obsolete and leaking munitions. In 1988 the U.S. Army issued a Final
Programmatic Environmental Impact Statement (FPEIS) for the CSDP that
identified on-site disposal of agents and munitions as the environmentally
preferred alternative (i.e., the alternative with the least potential to cause
significant adverse impacts). This report examines the proposed
implementation of on-site disposal at PBA in light of more recent and more
detailed data than those on which the FPEIS is based. New population data
were used to compute fatalities using the same computation methods and
values for all other parameters as in the FPEIS. Results indicate that all
alternatives are indistinguishable when the potential health impacts to the
PBA community are considered. However, risks from on-site disposal are in
all cases equal to or less than risks from other alternatives. Furthermore, no
unique resources with the potential to prevent or delay implementation of on-
site disposal at PBA have been identified.

0609 Strategic Potential of Biological Weapons.
Oak Ridge National Laboratory, Oak Ridge, Tennessee. Conrad V. Chester.
September 25, 1991. 4pp.
Biological weapons are potentially as superior to chemical weapons in casualty
production per unit weight as nuclear explosives are to chemical explosives—
about 10(sup 5) times. However, to realize this superiority, it is required that
disease-producing organisms that decay slowly if at all be disseminated
efficiently as a 1 - to 5-micron particle diameter aerosol that can be breathed
by the target population. Furthermore, the toxic cloud is totally dependent on
weather conditions (wind, sunlight, atmospheric stability) at the time of release
for cloud movement and persistence. For this and other reasons (danger of
infecting own troops, delay in tactical tempo by protective measures, and
need for decontamination), biological weapons have not found favor with most
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military commanders. There is now an international agreement signed by
most nations that prohibits their use. The United States unilaterally renounced
the possession, manufacture, and development of offensive biological
weapons in 1969. In the period leading up to the Gulf War, Iraq, which had
used chemical weapons against Iran, threatened the use of chemical weapons
against the UN alliance forces and implied that it was capable of also using
biological weapons. At the same time Saddam Hussein, the leader of Iraq,
called for a holy war against the United States and its allies and terrorist
attacks against U.S. targets by Iraqis living in the United States. Fortunately,
no one responded, as far as we know. Biological weapons have the potential
for inflicting tremendous casualties on civilian populations if deployed skillfully
under good conditions. These include deployment at night in light but steady
winds of the right amount of agent of the right particle size in a densely
populated area. Casualties could approach those from a nuclear attack.

0613 Obstacles to Large-Scale Biological Terrorism.
Oak Ridge National Laboratory, Oak Ridge, Tennessee. Conrad V. Chester.
September 1991. 4pp.
U.S. interest in toxic weapons was sharply rekindled in 1990 by the Gulf War.
The adversary, Iraq, had used chemical weapons against Iran in the Iran-Iraq
War and was rumored to be producing biological weapons. U.S. troops in
Saudi Arabia were issued gas masks and protective clothing and given
immunization shots against anthrax and botulism toxin. Because the U.S.-
led UN coalition immediately established air supremacy over Iraq and
concentrated on bombing known or suspected chemical biological production
and storage sites, Sadam Hussein, the Iraqi dictator, did not use toxic weapons.
Had he done so, the United States would have had the legal right to retaliate
with B-52 raids drenching military targets with mustard and nerve agent.
Instead, Hussein called on Muslims everywhere, and especially in the United
States, to conduct a holy war against the United States with terrorist attacks
on U.S. population and property. However, the potential exists for a large-
scale biological attack in the United States stimulated and financed by a foreign
government or by domestic or foreign dissidents. The events considered here
are toward the upper end of a spectrum of possible toxic agent attacks against
civilians. The spectrum ranges from individual psychotics contaminating foods
or medicine with cyanide or staphylococcus bacteria, through government-
ordered assassinations using exotic toxins, raids on cities with crude anthrax
bombs or sophisticated spray attacks from low-flying cruise missiles using
genetically engineered hemorrhagic fever viruses in dry form. This paper
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considers the simplest and most destructive attack possible: using easily grown
anthrax spores with great ruggedness and very high lethality disseminated
as a line source aerosol upwind of population centers.

0617 Collateral Analysis and Verification of Biological and Toxin Research
In Iraq.
External Affairs and International Trade Canada. Ottawa, Canada. October
1991. 188pp.
The paper uses collateral analysis to identify from the public literature the
types of biological research that have been conducted in Iraq and published.
This can identify specific areas of published research activity, institutions and
scientists associated with such published research activity, and the absence
of published research activity in specific areas of endeavor. Such collateral
analysis can give indications of a country's technological base. The paper
collates publicly available documentation as published by the institutes and
the authors concerned.

0805 Discrimination: Who Needs It?
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan and John C. Browne. October 1991. 23pp.
Estimates of boost-phase and midcourse effectiveness are used to allocate
resources between them as functions of the decoys and discrimination used.
Absent decoys, a START-constrained 270 current heavy missile threat could
be met as well by (approximately) 5,000 space-based interceptors (SBIs) or
by 1,600 midcourse interceptors. The number of SBIs required increases in
proportion to the number of residual decoys in midcourse. Costs fall with
SBIs over the interval accessible in the near term. For many SBIs, shortfalls
in discrimination can be compensated for by oversizing the SBI constellations
and killing most reentry vehicles and decoys before deployment. START
reductions are almost the ideal companion to initial deployments of defenses.
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0001 U.S.-Sovlet Relations: U.S. Nuclear Weapons Planning and Arms
Control Negotiations.
Lawrence LJvermore National Laboratory, Livermore, California. November
1991. 36pp.
U.S.-Soviet relations, U.S. nuclear weapons planning, and arms control
negotiations are all in a state of flux. Major uncertainties dominate any
consideration of the future health and well-being of all three enterprises.
Despite the obvious hazards of predicting the future in times of rapid change,
it is possible to make prudent estimates of likely future events based on the
extension of enduring trends. Strategic assessments like these must be
essential parts of any organization's planning process, but particularly those
such as LLNL that are dependent upon government support. Defense
Forecasts, Inc. (DFI) has attempted during the past year to advise LLNL on
current thinking in Washington about issues and future directions in arms
control negotiations, with the aim of aiding the laboratory in determining
priorities in its arms control verification research program. DFI has also
attempted to help create fora where Washington officials could learn first
hand about the laboratory's exceptional capabilities in this area. This final
report, as required by contract #6083578, offers an evaluation of U.S.-Soviet
relations and arms control negotiations to provide guidance for a future-
oriented LLNL verification research program that could enable the laboratory
to make a more effective contribution to the nation's security, and also
strengthen Livermore's position within the DOE laboratory system and within
the Washington policy community.

0037 Environmental Monitoring Plan: Nevada Test Site and Support
Facilities.
Reynolds Electrical and Engineering Company, Inc., Las Vegas, Nevada.
November 1991. 433pp.
This Environmental Monitoring Plan applies to the U.S. DOE's operations on
the Continental U.S. (including Amchitka Island, Alaska) that are under the
purview of the DOE Nevada Field Office (DOE/NV). The primary purpose of
these operations is the conduct of the nuclear weapons testing program for
the DOE and the DoD. Since 1951, these tests have been conducted
principally at the NTS, which is located approximately 100 miles northwest of
Las Vegas, Nevada In accordance with DOE Order 5400.1, this Environmental
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Monitoring Plan brings together in one document a description of the
environmental activities conducted at the NTS by user organizations,
operations support contractors, and the U.S. EPA. The EPA conducts both
the offsite environmental monitoring program around the NTS and post-
operational monitoring efforts at non-NTS test locations used between 1961
and 1973 in other parts of the continental U.S. All of these monitoring activities
are conducted under the auspices of the DOE/NV, which has the stated policy
of conducting its operations in compliance with both the letter and the spirit of
applicable environmental statutes, regulations, and standards.

0470 START II: Thinking One Move Ahead.
Argonne National Laboratory, Argonne, Illinois. L L Gaines. November 1991.
70pp.
At their summit meeting in the spring of 1990, Presidents Bush and Gorbachev
issued a joint statement expressing their intentions to continue the process
of strategic arms control beyond START, which was eventually signed in July
1991, toward agreement on further reductions. They set general goals for
negotiation of a follow-on treaty to START, which has been called START II.
President Bush's historic speech on September 27, 1991, reinforced those
goals and specified several actions the United States would take. This report
examines possible provisions of START II and the implications of those
provisions for achievement of the goals set at the 1990 summit for verif lability
and for U.S. force planning. This will contribute to advance planning of
appropriate negotiating positions, verification R&D, and force modernization
and restructuring. This report describes the goals for a START II treaty and
possible means for achieving them. It postulates one set of provisions for
such a treaty, while it examines force structures for the United States, that
could result from adoption of a treaty with these provisions. The adequacy of
methods for verifying START II are examined, and the implications of a START
II treaty are postulated.

0540 Report of the New Alternatives Workshop "GPALS and the
International Security Environment," March 6-7,1991.
National Security Research, Inc., Fairfax, Virginia. Kathleen Bailey. December
1991. 52pp.
President Bush's introduction on the GPALS concept in his State-of-the-Union
Address culminated a lengthy policy review responding to perceptions that,
while the potential for a Soviet ballistic missile attack is growing more remote,
proliferation of ballistic missile technologies makes a Third World ballistic
missile threat more immediate. Technical progress made under the SOI holds
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the potential for mounting effective defenses against limited, accidental or
unauthorized ballistic missile attacks in the programmatically relevant future.
Patriot's success against Iraqi Scuds in the Gulf War and the political
significance of this combat give further credence to this idea as being both
technically feasible and politically sound. Affordability of wide-area defenses
under the GPALS concepts depends heavily on hybrid surface- and space-
basing. Development of an operational GPALS capability requires
readdressing provisions of the ABM Treaty, but there is reason to believe that
the Soviets, more immediately affected by the Third World ballistic missile
threat than the United States, would be amenable to renegotiating treaty
provisions. The present reshaping of the U.S. defense establishment in
response to a changing strategic situation and tighter resource constraints
should be seen as a propitious moment to pursue executive/congressional
accord on GPALS.

0592 Why the United States Should Negotiate a Ban on Naval Tactical
Nuclear Weapons.
Naval Postgraduate School, Monterey, California. Todd W. Malloy. December
1991. 96pp.
The naval tactical nuclear weapons that the U.S. Navy has in storage neither
provide adequate deterrence nor increased warfighting capability. If the United
States and the USSR eliminated these weapons, the U.S. Navy would be in
a more dominant position compared to the Soviets. With both countries
announcing unilateral removal of their tactical nuclear weapons from naval
units, while at the same time maintaining them in storage, the United States
has tacitly agreed to a ban on these weapons without making any provisions
for verifying Soviet compliance. This is not a good situation. All the drawbacks
associated with these weapons remain, and none of the benefits of removing
them from the inventory have been realized. As long as tactical naval nuclear
weapons exist, the costs for maintaining, storing, and training on these
weapons will continue to be incurred. Moreover, in the present situation of
unverified agreement, the Soviets still have access to nonstrategic naval
nuclear weapons. There is no assurance that some of these weapons will not
find their way on board a Soviet warship during unsettled times in the USSR.
These issues can be resolved if the United States seeks a mutually verifiable
treaty with the USSR completely banning naval tactical nuclear weapons.
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0688 Verifying the Chemical Weapon* Convention: The Case for a United
Nations Verification Agency.
Naval Postgraduate School, Monterey, California. Randall W. Waldrip.
December 1991. 114pp.
To successfully conclude a CWC, it is essential to establish a permanent UN
verification agency. While the United States currently opposes a UN role in
multilateral arms control verification, successes by the International Atomic
Energy Agency in controlling nuclear weapons and the UN Special
Commission in the disarmament of Iraq demonstrate a need for the United
States to revise its position on this vital matter. Potential benefits of a
permanent verification agency presented in this thesis center on the need for
sharing heavy CWC verification costs, the unique challenges in monitoring
multinational treaties, and the advantages of an in-place body to address
difficult verification concerns prior to treaty implementation. Verifying a CWC
will require tremendous financial resources and enhance the need for
organizational efficiency and economy. A permanent UN verification agency
could provide the forum for coordinating verification resources and advancing
new proposals in arms control verification.

Reel 11
1991 cont.

0001 The Politics of Nuclear Weapons.
Naval Postgraduate School, Monterey, California. Samuel D. Mohs. December
1991. 166pp.
This thesis evaluates the role of the House and Senate Armed Services
Committees, the House and Senate Appropriations Committees, and the
Democratic Caucus in matters pertaining to strategic nuclear weapons
programs. Three strategic programs are used as case studies to support this
evaluation: the Trident submarine and missile, the B-1 bomber, and the MX
missile. By comparing each committee's funding recommendations to that
approved by Congress, as well as their success in blocking amendments
that would affect such recommendations, it is apparent that the respective
Armed Services Committees dominate in strategic nuclear issues. This was
found to be true when strategic nuclear programs were debated largely within
the confines of the committees, as well as when they reached the
congressional agenda. The MX missile, however, was a significant exception,
as it resulted in a shift of power away from the House Armed Services
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Committee toward the liberal arms control activists via the forum of the
Democratic Caucus. A detailed analysis of the MX case provides much useful
information for strategic planners concerning the formulation of new strategic
nuclear weapons programs: demonstrating the potential pitfalls; proposing
ways to avoid these pitfalls; and, if they cannot be avoided, exploring the
possible consequences.

0167 Criteria for Monitoring a Chemical Arms Treaty: Implications for the
Verification Regime.
Los Alamos National Laboratory, Los Alamos, New Mexico. Mark F. Mullen,
Kenneth E. Apt, and William D. Stanbro. December 1991. 19pp.
The multinational CWC being negotiated at the Conference on Disarmament
in Geneva is viewed by many as an effective way to rid the world of the threat
of chemical weapons (CW). Parties could, however, legitimately engage in
certain CW-related activities in industry, agriculture, research, medicine, and
law enforcement. Treaty verification requirements related to declared activities
include confirming destruction of declared CW stockpiles and production
facilities; monitoring legitimate, treaty-allowed activities, such as production
of certain industrial chemicals; and detecting proscribed activities within the
declared locations of treaty signatories, e.g., the illegal production of CW
agents at a declared industrial facility or the diversion or substitution of declared
CW stockpile items. Verification requirements related to undeclared activities
or locations include investigating possible clandestine CW stocks and
production capability not originally declared by signatories; detecting
clandestine, proscribed activities at facilities or sites that are not declared
and hence not subject to routine inspection; and investigating allegations of
belligerent use of CW. The authors discuss a possible set of criteria for
assessing the effectiveness of CWC verification (and certain aspects of the
bilateral CW reduction agreement). Although the criteria are applicable to the
full range of verification requirements, the discussion emphasizes verification
of declared activities and sites.

0186 The Future of Nuclear Weapons In Europe: Workshop Summary.
Los Alamos National Laboratory, Los Alamos, New Mexico. Jeffrey A. Larsen
and Patrick J. Garrity. December 1991.30pp.
A summary is presented of a workshop that addressed the future of nuclear
weapons in Europe. The workshop topics Included the evolving European
security environment; the Soviet Union, Eastern Europe, and nuclear weapons;
the United States, NATO, and nuclear weapons; and Western Europe and
nuclear weapons. The workshop, held at Los Alamos July 26, 1991, was
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sponsored by the Center (or National Security Studies of the Los Alamos
National Laboratory.

Towards Helsinki 1992: Arms Control In Europe and the Verification
Process.
Centre for International and Strategic Studies, York University, Toronto,
Canada. Helen Chestnut and Steven Mataija. December 1991. 247pp.
The purpose of the symposium was to discuss the possible paths arms control
and the verification process might take over the near term in a rapidly changing
Europe. The volume is in seven parts. The introduction sets the present rounds
of negotiations against an earlier attempt to create peace in Europe—the
Congress of Vienna. Part I reviews the progress and process of the CFE
negotiations and a discussion of the verification apparatus at NATO. Part II
discusses new approaches to stabilizing measures, CFE aerial inspections
and Open Skies. Part III focuses on the CFE IA negotiations with a look at
possibilities for negotiation and a focused look at the manpower issues and
aerial inspections. Part IV looks at the technology of verification. Chapters
include a status report on the NATO Industrial Advisory Group (NIAG) study,
a look at standardizing verification in NATO, tagging for CFE verification, and
future trends in verification. Part V looks at the evolving security framework in
Europe, including two national perspectives. Part VI offers two views on the
future of arms control in Europe. Part VII concludes the volume with some
preliminary thoughts on the post-Helsinki environment and an overview of
the papers presented at the Eighth Annual Ottawa Symposium on Arms Control
Verification.

Peace... Is Our Profession: Alert Operations and the Strategic Air
Command, 1957-1991.
Strategic Air Command, Moffutt Air Force Base, Nebraska. December?, 1991.
89pp.
The publication describes the major reorganization on September 1, 1991
that restructured SAC's combat forces along functional lines to meet the
operational and force management requirements of the twin triad. SAC's
internal reorganization occurred amid a fundamental reorientation of air force
structure and doctrine. The same forces that altered alert operations were
also redefining defense force structure. In President Bush's September 17
address, he announced the creation of a new command, designated United
States Strategic Command (STRATCOM), to simplify command and control
of strategic nuclear weapons. STRATCOM would be activated in June 1992
at Moffutt Air Force Base, Nebraska, and occupy the same building that housed
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SAC and the Joint Strategic Target Planning Staff. As a unified command
comprised of members from the U.S. Army, Navy, Air Force, and Marine Corps,
STRATCOM would report directly to the Joint Chiefs of Staff and exercise
operational control over all of the nation's strategic nuclear offensive alert
systems, both air force and navy.

0552 Assessment of the Safety of U.S. Nuclear Weapons and Related
Nuclear Test Requirements: A Post-Bush Initiative Update.
Lawrence Livermore National Laboratory, Livermore, California. P. E. Kidder.
December 10, 1991. 15pp.
The Nuclear Weapons Reduction Initiative announced by President Bush on
September 27, 1991, is described herein as set forth in Defense Secretary
Cheney's Nuclear Arsenal Reduction Order issued September 28,1991. The
implications of the Bush Initiative for improved nuclear weapons safety are
assessed in response to a request by U.S. Senators Harkin, Kennedy, and
Wirth to the LLNL that the author prepare such an assessment. The author
provides an estimate of the number of nuclear tests needed to accomplish a
variety of specified warhead safety upgrades and then uses the results of
this estimate to answer three questions posed by the senators. These
questions concern pit reuse and the number of nuclear tests needed for
specified safety upgrades of those ballistic missiles not scheduled for
retirement, namely the Minuteman III, C4, and D5 missiles.

1992
0567 National Security Uses of Space: Status, Prospects, and Issues.

Los Alamos National Laboratory, Los Alamos, New Mexico. John C. Browne,
Patrick J. Garrity, and Gregory H. Canavan. January 1992. 17pp.
National security uses of space have grown rapidly in the last two decades
because only space platforms can perform certain vital missions. Currently,
space-based systems are used for information communication and early
warning. The pressure for more, and more capable, space systems should
grow as fast over the next two decades as it has in the last two in support of
strategic deterrence, conventional military operations, and strategic defenses.

0584 Defenses and Disincentives to Proliferation.
Analytic Sciences Corporation, Arlington, Virginia. F. Stephen Snipes and
PaulE. Scesney, January 10, 1992. 23pp.
The proliferation of ballistic missiles and their associated technologies through
the Third World has become a chief security concern for the United States
and its allies. To meet this threat, the United States and other industrial nations
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have attempted to impose export controls on critical missile technologies in
order to prohibit certain regimes from acquiring ballistic missile systems.
Unfortunately, the controls have largely been ineffective as not only have
ballistic missiles been acquired by dangerous Third World regimes, but often
the technology and engineering expertise to indigenously produce these
weapons have been obtained as well. Two major instances of ballistic missile
use in the Third World—the Iran-Iraq War of the Cities and Desert Storm—
have brought home the realization that arms control measures alone are not
going to be successful in stopping proliferation of these weapons. Other
responses to these systems are needed to enhance current arms control
efforts. One of these responses is active BMD. Desert Storm demonstrated
the utility of defense as a response to the products of proliferation. Less
obvious, but of great interest to SDI and U.S. foreign policy, is how this
demonstration of defensive prowess and subsequent development in
defensive technologies will affect ballistic missile proliferation. The presence
of defenses reduces the value of ballistic missiles that is determined by a
potential proliferator. By doing so, defenses provide disincentives for regional
countries to proliferate. Examining these disincentives is an integral part of
determining the net value of defensive deployments.

0607 NATO's Substrateglc Nuclear Forces and Strategy: Where Do We Go
From Here?
U.S. Army War College, Carlisle Barracks, Pennsylvania. Thomas Durrell
Young. January 13, 1992. 25pp.
One of the key implications of the fundamental changes currently underway
in European security affairs has been the diminished importance of SNFs to
NATO security requirements. The disintegration of the Soviet Union and
Warsaw Pact, and the scheduled withdrawal of the Soviet Western Group of
Forces from eastern Germany by the end of 1994, combine to make the
continued role of nuclear weapons in NATO strategy ambiguous. President
Bush's September 27,1991, initiative to remove unilaterally all U.S. ground-
launched SNFs will leave the alliance with an on-call substrategic nuclear
force limited to gravity bombs carried by dual-capable aircraft. The author of
this monograph argues that the possibility of nuclear proliferation resulting
from the disintegration of the Soviet Union and possible future risks from the
south make it an opportune time for the alliance to contemplate future nuclear
strategy and force options.
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0632 Soldiers' Psychological Responses to Tactical Nuclear Warfare.
Science Applications International Corporation, McLean, Virginia. Joseph A.
Conroy et al. February 1992. 123pp.
This report describes the conduct and results of the Psychological Response
Study, the purpose of which was to further the understanding of the likely
responses of troops involved in a tactical nuclear war (TNW). The goals of
the study were to estimate the most likely types of psychological responses
to a TNW and the relationship between various psychological responses and
performance in combat in terms of battlefield fatigue casualties (BFC). Subjects
of this study were three hundred fifty-nine U.S. Army troops who received
one of six treatments (battlefield scenarios) in which three types of combat
were crossed with two distances to the battle. Data were collected immediately
from the subjects after they were read a description of one of the six battlefield
scenarios and asked to visualize themselves in the described battlefield. Also
collected were data from eleven experts in the field of TNW, again using a
questionnaire. Results from the troops indicate that there was an interaction
between type of combat and soldier type (infantry versus, armor). Infantrymen
in the TNW scenario were significantly more extreme in their expectations
about the behavior and performance of themselves and their compatriots.
Also, unit and soldier-related variables such as cohesion and commitment
were found to be significantly related to performance.

0755 SDI: Changing Design and Technological Uncertainties Create
Significant Risk.
General Services Administration, Washington, D.C. February 1992. 51pp.
In 1983, President Reagan launched a muHibillion-dollar program to develop
a system for protecting America against ballistic missile attacks. Known as
the SDI, the program is now nearing the end of its first decade of research
and development. During this time, with billions of dollars having been spent,
SDI has undergone repeated changes in its objectives and design. The current
SDI system is intended to defend against a limited ballistic missile attack
from any country and is estimated to cost $46 billion (in fiscal year 1991
dollars). In response to a request from the chairman, Legislation and National
Security Subcommittee, House Committee on Government Operations, GAO
reviewed the status, challenges, and risks associated with the SDIO's current
system and its automated data processing and communications technologies.
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0001 Implementation Plan for the Nuclear Weapons Complex
Reconfiguration Programmatic Environmental Impact Statement.
U.S. Department of Energy, Washington, D.C. February 1992.235pp.
The DOE proposes to reconfigure the nuclear weapons complex to be smaller,
less diverse, and less expensive to operate than that of today. The goal is to
safely and reliably support the nuclear deterrent stockpile objectives set by
the president and funded by Congress. The reconfigured complex would have
fewer individual sites, generally lower capacity facilities, and would fully comply
with applicable environmental, safety, and health laws, regulations, and orders.
The PEIS will evaluate alternatives for consolidating two or more nuclear
activities at a single site and for constructing a new tritium production capability.
The PEIS will also evaluate alternatives for consolidating research,
development, and testing activities through the creation of Centers of
Excellence.

0236 The Trlad-A Retook: Should the United States Retain Its Land Based
ICBM Force?
U.S. Army Command and General Staff College, Fort Loavenworth, Kansas.
John D. Skelton. February 10, 1992. 55pp.
The United States has maintained a triad of strategic nuclear delivery systems
since the early 1960s. This triad includes strategic bombers, ICBMs, and
SLBMs. The redundancy and mutual support of the triad provided the United
States with a credible nuclear deterrent during the cold war confrontation
with the Soviet Union. Each element of the triad has distinct attributes for
deterrent and warfighting roles. In the emerging aftermath of the cold war it is
appropriate to determine if the United States needs to retain its ICBM force of
1,000 missiles. This study reviews the evolution of the triad and U.S. nuclear
strategy, and examines the continuing need for the ICBM force against the
following criteria: threat, alternatives to the ICBM, the advantages and
disadvantages to retaining the ICBM capability, and the impact of the START
on the ICBM force. This study determines that the threat issue is the dominant
criteria and concludes that the United States can, some time in the not too
distant future, retire most of its ICBM force but first must negotiate with the
former Soviet republics to achieve a significant reduction or total elimination
of their strategic nuclear forces. Although those fledgling new republics should
have no desire to threaten the United States, the existence of their vast nuclear
capabilities, particularly ICBMs, must be seriously considered by U.S. defense
planners.
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0291 Operational Improvements to the U.S. Submarine Launched Ballistic
Missile Enable This Leg of the Strategic Triad to Assume the Role of
the U.S. Intercontinental Ballistic Missile.
Naval War College, Newport, Rhode Island. Craig C. Whitehead. February
13, 1992. 28pp.
The SLBM force has long been considered the most survivable and enduring
of this nation's nuclear triad of manned bombers, ICBMs, and SLBMs.
Historically the SLBM leg has depended upon the ICBM to provide the
promptness and destructive capability essential to this nation's strategic
nuclear deterrence policy. The deployment of the Trident II (D-5) missile
eliminates this dependence. This latest SLBM provides the promptness and
the destructive capability to enable it to assume the operational role previously
fulfilled by the ICBM force. This paper examines the roles of our nation's
nuclear forces in support of the strategic nuclear deterrent policy. It briefly
describes the characteristics of each leg of the triad and discusses the
operational improvements to the SLBM force that enable it to assume the
role of the ICBM in nuclear deterrence. Some additional operational
improvements are addressed to further emphasize the enhanced
characteristics of the SLBM force. Finally, a few concerns over the SLBM
assuming the role of the ICBM are discussed. As a result of these operational
improvements, it can be concluded that the SLBM can assume the role of the
ICBM.

0319 The University of California and the Mobilization of Science for
National Defense.
Los Alamos National Laboratory, Los Alamos, New Mexico. R. W. Seidel.
February 1992.37pp.
The discovery of fission gave new urgency to the mobilization of science in
World War II. In particular, its potential for an explosive release of subatomic
energy gave pause to the scientists who organized the National Defense
Research Committee (NDRC) and its successor, the Office of Scientific
Research and Development (OSRD). These organizations were responsible
for placing the scientific talent of the nation in the service of national defense,
for at that time the vast majority of scientists were employed in private industry
and private and public academic institutions. One of the largest academic
institutions to be mobilized was the University of California, which provided
R&D for the electromagnetic method of uranium isotope separation for the
first atomic bomb and operated a new laboratory for the design of nuclear
weapons at Los Alamos. The mobilization of the University of California had
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far-reaching consequences. The university has operated Los Alamos for
almost fifty years, and LLNL ever since it was recreated as a second weapons
laboratory in 1952. The paper shows how the partnership between the
government and the university was created and how this affected national
security decision-making in the war and postwar eras.

0356 Race Horses vs. Work Horses: Competition between the Nuclear
Weapons Labs In the 1950s.
Lawrence Livermore National Laboratory, Livermore, California. Sybil Francis.
February 1992. 31pp.
This document provides a discussion of the missions and research programs
of Los Alamos National Laboratory and LLNL and details the competition
between the two nuclear weapons laboratories in the 1950s.

0387 The Ballistic Missile Dilemma for the Operational Commander.
Naval War College, Newport, Rhode Island. Frank K. Martin. March 11,1992.
29pp.
The war with Iraq has shown the lethality and potential impact that the presence
of ballistic missiles and nonconventional warheads may have in a region.
This paper examines the proliferation of ballistic missiles and the impact that
this will have on the operational commander and his planning. The proliferation
of missiles in the Third World is analyzed by examining the reasons why
countries proliferate, how they procure their programs, and what the threat
is. The associated area of space systems is also investigated to show how
the two developments may be interrelated. Next, the impact that the presence
of missiles poses on the planning and conduct of operations by the commander
are explored. Finally, the possible options that the commander has in
responding to the threat are analyzed. Even though the threat is very real
and a major consideration in crises or conflicts, the commander does have
some viable options in dealing with it. He must be aware of the capabilities
and limitations of the threat and the political and military impact of its potential
use and incorporate these considerations into his planning process.

0416 Deterring Regional Threats from Nuclear Proliferation.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Leonards. Spectar.
March 12, 1992. 34pp.
The most prominent shift in the national military strategy is from the global
Soviet threat to regional contingencies. No threat looms larger in these
contingencies than the proliferation of nuclear weapons and ballistic missiles.
This study examines proliferation trends and proposes a predominantly
diplomatic strategy for containing the problem. The author identifies three
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waves of proliferation: the five states with declared weapons and doctrine—
the United States, Russia, Great Britain, France, and China; a less visible
group that developed a covert capability, without testing weapons or declaring
a doctrine of deterrence—for example, Israel, India, and probably Pakistan;
and a third wave of would-be proliferators that includes radical states like
Iraq, Iran, Libya, and North Korea. The author's political approach is based
on the common .interest of wave one and two states to prevent further
proliferation. Political-economic incentives have already worked in the cases
of Brazil, Argentina, Taiwan, and South Africa, states that appear to have
abandoned their nuclear weapons programs. The author does not rule out
the option of military force. Force, especially under international sanctions,
can be a powerful tool to back diplomatic efforts. Use of force, however,
remains a last resort.

0450 The Strategic Defense Initiative In a Changing World.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Jerry E. Peacock.
March 16, 1992.49pp.
In response to dramatic changes in the global strategic environment, the
United States must move from a bipolar to a multipolar defense strategy. Our
emerging strategy must concentrate on both global and regional conflicts in
which ballistic missiles of van/ing ranges and weapons of mass destruction
may be employed. The proliferation of space and ballistic missile capabilities,
especially into the Third World, will directly impact upon the future strategic
defense requirements of the United States and its allies. The changing global
geopolitical situation, along with technology proliferation, will require an
effective BMD through the SDI Program, especially to defend against ballistic
missile attack In regional conflict. More Importantly, however, the changing
global threat will considerably influence future arms-control regimes. This
paper analyzes the emerging threat. It focuses on the growing threat posed
by the proliferation of ballistic missiles and weapons of mass destruction and
on proposed redirection of the SOI Program to adequately respond to the
proliferation threat. Finally, it reviews how international arms-control regimes
can be redirected from an East-West orientation to a broader global focus
relative to missile proliferation.

0499 Is There a Future Role for Tactical Nuclear Weapon Systems In the
National Military Strategy?
U.S. Army War College, Carlisle Barracks, Pennsylvania. Emmett E. Stobbs,
Jr. April 1992. 44pp.
This paper reviews the purpose and role that tactical nuclear weapon systems
can provide in supporting the National Military Strategy (NMS) and
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recommends requirements be determined using a strategy based upon
political, economic, and military national interests versus the current target-
based strategy. To draw implications for the NMS, the analysis reviews current
strategic policy guidance, summarizes the current definition of deterrence
theory, and provides rationales for maintaining tactical nuclear weapon
systems for deterrence and warfighting in regional contingency operations
against nuclear-capable forces. Based upon this analysis, recommendations
are provided for joint planning, doctrine, and training initiatives needed to
enhance the efficacy of the armed services in achieving national security
policy objectives.

0543 The Future of Strategic Nuclear Deterrence.
U.S. Army War College, Carlisle Barracks, Pennsylvania. John P. Floris. April
1992. 54pp.
The evolving role of our SNF and the deterrent requirement of that force in a
changing and volatile world are two of the most contentious issues facing this
country's leadership. The debate surrounding these forces has been brought
about by many diverse factors that include the dissolution of the Soviet Union
and the resultant end of the cold war, bilateral arms control agreements and
unilateral reductions that have reduced the number and operational status of
nuclear forces, and a perceived reduction in the threat facing the United States
and its allies. Additionally, the success of U.S. technology as seen in the
effects of modern conventional munitions in the Gulf War and the proliferation
of ballistic missile and nuclear weapons technology into Third World countries
have further compounded the complexity of the issue. The concomitant
changes in the focus and structure of U.S. and allied military forces have
further fueled the debate. As the national security strategy and supporting
national military strategy are evolving to meet new threats, it is essential to
provide an analysis of the continued deterrent role of our SNF in this changing
world.

0597 Deterrence for World Peace: A New World Order Option?
U.S. Army War College, Carlisle Barracks, Pennsylvania. MichaelJ. Rosso,
Jr. April 1992. 35pp.
The recent collapse of the former Soviet Union has brought an end to the
cold war and a beginning to change and uncertainty. The shift from a bi-polar
to a multi-polar world has uncovered trends that make the future of the new
world order complex and dangerous. The rise in regional conflicts, proliferation
of weapons of mass destruction, accelerated worldwide technology transfer,
and the disposition of some 30,000 nuclear warheads in the Commonwealth
of Independent States are but a few of the major trends that can have a
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profound effect on world peace if not controlled. To solve this problem of
control will bring a new emphasis to the word 'deterrence.' For forty-five years
deterrence has been most commonly used to describe the justification for a
nuclear arms race between the United States and the former Soviet Union.
Now, the global community of nations can 'deter' further proliferation of
weapons of mass destruction by using the recommended three-part solution
of a global nuclear test ban, worldwide acceptance of the GPALS system,
and arms control enforcement using embargoes and economic sanctions by
an international system like the United Nations.

0632 Stability of Large Offensive Force Reductions.
Los Alamos National Laboratory, Los Alamos, New Mexico. Gregory H.
Canavan. May 1992. 19pp.
The effect of decreasing offensive forces with fixed defenses is much like
that of Increasing defenses with fixed offenses as studied in "Crisis Stability."
Both increase stability. Even moderate boost-phase defenses strongly attrrte
first-strike missiles. Preferential attrition by downstream interceptors reduces
missile strikes on value is larger with defenses than without, because of the
increased survivabilrty of nonalert aircraft. Without defenses the fraction of
the defender's ICBMs that survive the first strike is essentially zero. With
defenses the number that survive and penetrate boost-phase defenses is
significant, but the number that penetrate the preferential defenses
downstream rapidly falls to zero. Without defenses the second-strike aircraft
are limited to alert aircraft. With defenses the number is essentially the full
number of aircraft, which is much larger. Without defenses the total restrike is
the sum of missiles and alert aircraft; with defenses it is all of the aircraft. The
cost for striking first without defenses differs, but other strike costs are
clustered. With defenses the stability index rapidly goes to unity; without them
the stability index remains lower throughout. With defenses, the expected
number of missile weapons on value drops rapidly to zero; without defenses
it remains high to low levels of offensive forces. This pattern holds for various
combinations of defenses and attacks. Without defenses, offensive reductions
could lead to large reductions in stability; with defenses, large reductions
would increase stability.

0651 Announced United States Nuclear Tests, July 1945 through December
1991.
U.S. Department of Energy, Las Vegas, Nevada. May 1992. 112pp.
This document lists chronologically and alphabetically by event name all
nuclear tests conducted and announced by the United States from July 1945
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through December 1991, with the exception of the guided missile experiments
(GMX). The twenty-four GMX experiments, conducted at the NTS between
December 1954 and February 1956. were "equation-of-state" physics studies
that used small chemical explosives and small quantities of plutonium. Several
tests conducted during Operation Dominic involved missile launches from
Johnston Atoll. Several of these missile launches were aborted, resulting in
the destruction of the missile and nuclear device either on the pad or in the
air. On August 5, 1963, the United States and the Soviet Union signed the
Limited Test Ban Treaty, which effectively banned testing of nuclear weapons
in the atmosphere. All U.S. nuclear tests conducted prior to that date have
been announced and are listed in this document. Some tests conducted
underground since the signing of the treaty and designed to be contained
completely have not been announced. Information concerning these events
is classified. Occasionally, the name and detonation date of an unannounced
test is declassified, which would permit its listing in subsequent revisions to
this document.

0763 Chemical Warfare, Past and Future.
U.S. Army War College, Carlisle Barracks, Pennsylvania. Avihai Tzihor. May
1992. 28pp.
World War I was the arena for the first use of chemical warfare. Its enormous
tactical success caused the continued development of more sophisticated
tactics and weapons in this category of unconventional warfare. This
phenomenon has carried through to today. However, at present, because of
technological developments, the global economic situation, and political
factors, coupled with the inability of the western world to control the proliferation
of chemical weapons, it has become a situation weapon of mass destruction.
Recent use by Iraq against Kurdish civilians indicates that chemical warfare
is no longer limited to the battlefield. The western nations have a need to
understand the risk. This paper conducts an analysis of past lessons and the
factors that will affect the use of chemical warfare in the future. From this
analysis, the paper reaches conclusions concerning the significant threat
chemical weapons pose for the entire world in the not too distant future.

0791 Strategic Nuclear Deterrence In the 90's and Beyond: Where Do We
Go From Here?
Naval War College, Newport, Rhode Island. Stephen V. Knowles. May 18,
1992. 34pp.
With the end of the cold war, the defense landscape has been substantially
changed. But it has not been so dramatically altered as to eliminate the Russian
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need for a nuclear deterrent or to justify completely ignoring them as potential
competitors on the world stage. The nuclear stalemate that characterized
relations with the former Soviet Union has been replaced with an
unpredictability that presents both danger and promise, prompting the
question, 'where do we go from here.' The alternatives of defense dominance,
U.S. nuclear superiority, or nuclear disarmament/near-disarmament have all
been suggested as possible replacements to the strategy of deterrence
through assured destruction. A closer examination of these proposed
strategies finds that all have the potential to leave us less secure than we
might have otherwise believed. Before we try to escape from the mutual
balance of terror that has dominated most of the nuclear age, we should
have a firm Idea of where the strategy will lead. This includes taking into
consideration the legitimate security concerns of Russia and the other
commonwealth states.

0825 Deterrence and the Impact of Strategic Defense.
Naval War College, Newport, Rhode Island. Dennis M. Lunghofer. June 1992.
32pp.
This paper examines the role of strategic defense in a deterrence strategy.
Deterrence theory, strategic defence, the 1972 ABM Treaty, the national military
strategy and GPALs are reviewed. It is asserted that the roles of nuclear
forces and strategic defense are complementary and stabilizing. The options
to counter the threat of future proliferation of weapons of mass destruction
and the threat of accidental or unauthorized launch of ballistic missiles are
examined with the conclusion that a comprehensive defense is necessary.

0857 Disposal of Chemical Weapons: Alternative Technologies.
Office of Technology Assessment, Washington, D.C. June 1992. 49pp.
The United States has pledged to destroy its entire stockpile of chemical
weapons by the end of this decade. The U.S. Army has begun this process
by building and testing a demonstration facility to disassemble and incinerate
these weapons on Johnston Island, a small island in the mid-Pacific Ocean.
After tests prove the concept, the army plans to build similar facilities for the
other chemical weapons now stored at each of eight sites in the continental
United States. Local community groups are opposed to the army's current
program at a number of these sites. The incineration of hazardous materials
of all kinds has engendered concerns about public health impacts. Several
organizations have suggested that technologies other than incineration may
be safer and more appropriate for this program. Because of these factors,
Senator Wendell H. Ford asked the OTA to evaluate the status and availability
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of alternative technologies for destruction of chemical weapons in the U.S.
stockpile as an adjunct to OTA's larger assessment of weapons dismantlement.
The background paper briefly describes the army's chemical weapons
destruction program, discusses the factors that could affect a decision to
develop alternatives, discusses the alternatives, and illustrates the difficulty
of gaining public acceptance of complex technical systems.

0906 Bugs, Gas, and Joint Maritime Operations—Are We Immune?
Naval War College, Newport, Rhode Island. Russell A. Bucy. June 19, 1992,
34pp.
Historical and technological data are used to analyze the effects of chemical
warfare on joint naval operations throughout the continuum of peace, conflict,
and war. A judgment is made that the evolution of our national military strategy
from a global to a regional focus, combined with the proliferation of chemical
and biological (CB) weapons among regional powers will pose an increased
risk to naval forces. Chemical employment philosophy is presented to show
the effect of CB warfare on a wide range of naval missions, including presence,
coalitions, and operational strategy. The conclusion is made that blue water
forces in the brown water role are not immune and must retain the initiative
by training for chemical environments in regional contingencies.

0940 Weapons of Mass Destruction In the Developing World: What Are the
Operational Options?
Naval War College, Newport, Rhode Island. Donald K. Minner. June 19,1992.
35pp.
The proliferation in quantity and quality of weapons of mass destruction serves
as a threat of great consequence to U.S. operational forces. Operational
options for action are explored within the national military strategy concepts
of forward presence, deterrence, and crisis/regional contingency response.
Three questions and associated issues related to operational art are posed
for each concept: (1) what condition must be produced to achieve the strategic
goal, (2) what events will most likely result in the desired condition, and (3)
how should resources be applied to produce those events. The resulting
analysis offers the following conclusions: (1) complementary efforts by all
instruments of national power—political, diplomatic, economic, and military—
are necessary; (2) knowledge, training, and equipment are the first line of
defense; (3) persuasion as well as confrontation is necessary; (4) effective
deterrence requires capability, credibility, and communication; and (5) training
and weapons for retaliation-in-kind remain the final alternative.
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