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- Attached is the report of the SDI Milestone Panel. We have
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major action.
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gave us but stand ready to continue our work if you so desire.
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1. In view of the technical, budgetary, polltical, and arms
control uncertainties surrounding the ballistic missile defense
program, the Panel recommends planning a number of steps in the
technical development and depioyment of a system to meet the JCS
requirements rather than a single major action.

2. From a development point of view, priority should be
given to the sensors, processing and communications necessary to
provide an adeguate assessment of what is actually going on, the
nature and extent of the attack, and the detection and tracking
of boosters and reentry vehicles. This framework is needed

. whatever weapons are actually used, and the research,

*  development, and experimentation required to provide it involves
most of the critical technologxes. This surveillance system

- should evolve as the supporting technology becomes available,
allowing the inclusion of whatever weapons are available and
wanted., This restructuring would help assure priority attention
to critical technical problems despite budget uncertainties.

3. Deployment should be in steps, each of which should
provide some capability and have some value in itself. One
possible set of steps is as follows:

First - A limited, treaty compliant, deployment of 100 fixed
ground-based long range interceptors cued from existing warning
sensors. Such a system falls within our pregent demonstrated
technical capabilities. It would be a limited deployment and as
such would have limited capabilities, but it would provide some
preferential defense as well as some protection against
accidental or third country attacks or blackmail attempts.

.+

g Second - A treaty compliant deployment of the next
generation of space surveillance systems to improve our early
_warning detection and assessment of a ballistic missile attack
and to lay the foundation for subsequent steps that can deal
with larger and more sophisticated attacks.

Third - A deployment to protect the NCA against decapitation
by ballistic missiles, including those from submarines., This
would require the emplacement of shorter range interceptors.

Fourth - Further expansion, including additional bases and

ground-based interceptors and improved sensors to cope with
countermeasures.,
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Fifth -~ The addition of space-based interceptors for boost
and post-boost attack to fully meet the JCS requirement. This
step might begin before step 4 was completed.

3 Sixth - The addition of space-based or ground-based directed
energy weapons.

For each step the deployment decision would entail a
separate and discrete act.

4. The first two deployment steps as well as the continued
development of improved weapons up to the point of prototype
demonstration could all reasonably be judged to be allowable
under the narrow definition of the ABM Treaty. The third step
may be achievable within the Treaty depending on the
characteristics of the systems deployed. Subsequent deployment
steps would reguire renegotiation of or withdrawal from the
Treaty. The continued evolution of the surveillance system as
described above does not appear to be constrained by the Treaty.

5. This approach would allow for more confident decisions
and more flexibility in the face of uncertainties and would
probably not require any more time in the long run.

6. The JCS have not addressed the utility of deployments
gshort of the full Phase I deployment. Their views on the
utility of possible phased deployments and the desirability of
proceeding with them should be explored.

7. The Panel understands that the SDIO is evaluating this
concept and is developlng alternative plans for a stepped
deployment. .

8. We believe very strongly that capable long term
engineering support for the 5DIO is essential to carry out this
large complex program. The existing limitations on such support
should be removed as a part of any agreement on the future of
ballistic missile defenses.

Introduction

The Strategic Defense Milestone panel was reconvened at the
request of the Secretary of Defense to review the current plans
for the Strategic Defense Initiative. The Panel met three times
during February and March 1988, was briefed by the SDIO and held
discussions with the Secretary and his staff, with General
Abrahamson, and with General Herres. A list of the members
participating is attached.




In general, we believe that the concerns we expressed last
year are being addressed in a forceful manner but many concerns
are yet to be satisfactorily resolved., This is not surprising
since many of the problems facing the SDI are of substantial
difficulty and require a great deal of work to solve. Although
the plans for attacking these problems appear reasonable in
themselves, we are concerned about the larger problems that
result from the financial and political uncertainties that
surround the program. These uncertainties lead to unrealistic
schedules and to a wasteful process of replanning as funding
changes. Varying interpretations of the constraints imposed by
the ABM Treaty lead to confusion in the testing process,

About a year ago, a decision was made to develop the SDI
system in phases. The SDIO is currently engaged in a
demonstration and validation program looking toward a Milestone
II decision on a proposed concept for a first phase deployment.
Preparatory to this decision, SDIO will have to develop a
detailed plan and schedule for FSED and deployment of the Phase
One concept. Because of the complexity and cost of the Phase
One concept, the time required to deploy it and the political
sensitivity of issues related to the ABM Treaty, we believe that
SDI0 should plan the Phase One deployment as a sequence of
steps, each accomplishing a useful mission. Such a seguential
program, which pays for itself with incremental benefits as it
goes, will be more likely to achieve support than one which
contributes little or nothing until the completion of Phase One.

Typically, large tomplex systems whether military or
commercial, have not been created all at once. Rather they have
all evolved over a period of time with each new step built on
the foundations of technology, management, and public acceptance
previously established., BAir defense systems were evolved in
this fashion, as were air traffic control systems, commercial
telephone systems, and carrier task forces, Further, these
systems continue to evolve.

Development

The Strategic Defense System has been thought of by many as
a2 cvollection of major components, BSTS, $STS, S5BI, ERIS, PROBE,
etc. tied together by a Battle Management/C3 system of some
sort. The concerns we expressed last year in our SDM Panel
report focused on the surveillance, background and signature
measurement, discrimination, system engineering and BM/C3. We
believe it would be better to think about ballistic missile
defenses as first of all a surveillance system together with its
associate processing and communications, whose purpose is to
determine the actual characteristics of an attack, to find the
boosters against the background and to find the RVs amid the
decoys, chaff, nuclear effects, and other countermeasures and to
determine where they are and where they are going, Given such
information, decisions can be made, and actions taken within
existing limitations. Actions can range fLrom alerting to




dispersal, to active defense, to striking back. Without
adequate information none of these actions can be confidently
taken,
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. The need for information is not limited to RVs of course,.
The characteristics of attacks of all sorts, from aircraft,
cruise missiles, and other weapon systems armed with either
nuclear or non-nuclear warheads, must be correctly and promptly
determined if the country is to be defended.

Once a surveillance system exists it can be used to provide
information to whatever weapon systems are available, ground or
space based, KKV or DEW. A limited surveillance system now
exists, consisting of the warning satellites and radars., This
system should evolve as better sensors, better information on
objects and backgrounds, and better processing and
communications are developed and deployed.

This way of looking at ballistic missile defenses should
help to enforece an orderly set of priorities on the development
program. It will continually emphasize the need for system
design, for a measurement program, and for a-close tie between
ballistic missile defenses and the other deterrent forces.

Emphasis on a surveillance system will not, of course,
remove or even weaken the need for weapons and their associated
fire control. However, it will make possible an evolutionary
approach to weapons development and procurement., The several
types now under development could then be deployed when and if
they make sense in themselves. Each element will not be hostage
to the successful development and deployment of the others. A
ballistic missile defense system will, in fact, exist at all
times. the process is one of improving that system in ways and
at rates which are both possible and acceptable,

Deployment

There are a number of possible ways in which a ballistic.
missile defense system might be deployed in steps. It is
neither necessary nor possible to lay out a fixed plan for all
steps at this time because the actual steps to be taken depend
on technical advances, international relations, and public
acceptance, The first step or two must be defined, however, and
subsequent steps ocutlined as possibilities. The purpose is to
provide a set of options for future decision makers.

While the Panel is in no position to specify a plan in
detail, we suggest the fcllowing possible directions for a
stepped deployment plan.

First - A limited deployment of long range ground based
interceptors. These interceptors would be IR-terminally-guided,
their launch and initial direction being cued from the existing
warning sensers. They would be something like ERIS but would




probably be somewhat larger, both to provide greater performance
margins and to permit deployment before the final high guantity
production version of the interceptor is complete. The earlier
yersion should have adequate performance margins to provide,
from & single deployment site, a very thin area defense for much
of CONUS., 1If such an interceptor deployment were sited at Grand
Forks or in the national capital region it would be Treaty-

compliant so long as the number of interceptors remained below.
100. :

We were favorably impressed by the Phase One Engineering
Team (POET) group's proposal for such a deployment. Capability
would be limited, especially against countermeasures, but a thin-
defense over much of the country would provide some preferential
defense against small attacks, and some protection against
accidental unauthorized launches and against third country
attacks and threats of blackmail.

The choice of an initial site involves political judgments
and is beyond the scope of our Panel. We note that the Grand
Forks site currently exists and would provide coverage over most
of CONUS while a deployment in the national capital region would
provide a beginning for an NCA defense. We note also that a
decision to switch our permitted deployment from Grand Forks to
the national capital region would have to be anncunced by
October 1988, the end of the current S5-year ABM Treaty review
period.

Either choice would establish a base from which the BMD
system could evolve, put BMD into the military operational
structure and teach valuable lessons about the management and
operations of such a system. Last, but not least, it would make
a start toward achieving symmetry with Soviet BMD deployment
activities and, in this way, contribute to inhibiting breakout.

Second ~ Begin to update and improve our surveillance, in
particular by deploying an improved satellite Early Warning
System (EWS). Better space surveillance is needed to provide
better warning and better attack assessment through better
counting and tracking, whatever happens in active defense.
Whether this improved space surveillance involves the currently
specified BSTS or something more like an improved satellite EWS
is a matter for further thought, We should not think of an
improved satellite EWS as the end of the line. Later and still
better versions should be expected.

Improvements to other surveillance systems should be
investigated as well. The process of measuring background and
gathering information on friendly and unfriendly objects in
space is a continuing one and should be pursued as an intrinsic .
part ¢f the evolution of the surveillance system, an evoluticn
which would proceed in parallel with the other steps.
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Third - Install shorter range interceptors in the Washington
area to protect the NCA against decapitation by ballistic
missiles, including those from submarines. We prefer a dual-
mode surface-to-air missile system with capabilities similar to
those of the Soviet dual-mode SA-12, such as an improved version
of Patriot, which would have capabilities against aircraft and
cruise missiles as well as short range ballistic missiles. The
use of equipment already in production would greatly reduce
costs. HEDI is also a possibility.

Fourth - Further expansion, including additional bases and
interceptors, to cover other parts of the country and cope with
larger attacks and improved sensors to cope with
countermeasures.

Fifth - The addition of space-based interceptors for boost
and post boost attack. The deployment of this step would
presumably meet the JCS requirement.

Sixth - The addition of space- or ground-based directed
energy weapons.

The development of these or eguivalent steps would be
carried to the point of decision but would not be deployed
unless actually wanted at the time. Each step would build upon
the previous steps, most of which would continue to coexist.

The ABM Treaty

There is not a force acting on the SDI program that is more
damaging or more insidious than the present debate on the
“narrow vs broad" interpretation of the ABM Treaty.

The notion of the “"breoad" interpretation'of the ABM treaty
has been promulgated presumably to give the SDIO program greater
flexibility to plan and carry out its testing program. 1In fact,
it has had the opposite effect; the present testing program is
in a straitjacket. This has come about in large part because in
the course of debate on "narrow" vs "broad" interpretations of
the treaty, the “"narrow" interpretation of the treaty itself was
sc squeezed by both the opponents and proponents of SDI that it
lost all reasonableness, Whatever else is done, a way must be
found to terminate this debate.

The Treaty is ambiguous in many of its details; two areas of
ambiguity appear to be especially important for the kind of
sequential program we believe is desirable. The first arises
from the lack of a clear defirition of “"systems based on other
physical principles” (OPP). The second ambiguity arises from
the conflict between the Treaty's allowance of early warning
radars on one hand and, on the other, its prohibitions on
development of mobile, including space-borne, radars and its
restrivticns on deployment of stationary radars for acguisitiocn,
tracking and battle management. As an ililustration cf the
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deleterious effect of this ambiguity, we currently operate
satellites for early warning, but find that BSTS, which would
perform similar functions, is considered questionable. Because
the Soviets exploit ambiguities to the limit (and beyond as in
the case of Krasnoyarsk), a U.S. policy that restricts us to
activities that are unambagucusly permitted by the Treaty could
seriously impair our security.

We believe, therefore, that DoD should define a techniecally
optimum testing and deployment program and should then adhere to
that program except when Treaty constraints uynambiquously
require it to otherwise. The DoD should place the burden of
proof on those who would restrain the program.

In our opinion, there is a way of reading the treaty which
separates the important from the less important. The Treaty
limits the number of effective ABM interceptors each country can
have by placing a limit of 100 on launchers, requiring that they
be fixed, restricting them to limited areas, and prohibiting
rapld reload and MIRVing. The Treaty says nothing about the
size, range, velocity, or guidance of the interceptors. The
Treaty limits the radars to the vicinity of the launchers but
permits warning radars around the periphery of the countxy. 1t
says nothing about and therefore places nd limits on warning
satellites.

We believe that the first two deployment steps, plus the
follow-on development of weapons up to the point of prototype
demonstration, could be judged to be allowable under the Treaty.
The third step may be achievable within the Treaty depending on
the characteristics of the systems deployed. Subsegquent
deployment .steps would reguire renegotiation of or withdrawal
from the Treaty. The continued evelution of ,the surveillance
system as previously described does not appear to be constrained
by the Treaty.

We also believe step one to be treaty compliant by
comparison with the existing Soviet ABM deployment. The step
one system is very similar in general terms, contains only
elements already in the existing Soviet system, and has

.capabilities which are similar to and may be less than the

Soviet system, The differences are largely technical details
which are not even mentioned let alone limited by the Treaty.

We do not see that the Treaty limits tactical warning and
attack assessment {(both sides had IR satellites at the time the
Treaty was written) so step two should not violate the treaty.

Step three may or may not violate the Treaty depending on
what is actually done. Numbers of 5A-10s are deployed around
Moscow and the Soviets are beginning te deplcy SA-12s. Arguing
by analcgy as before, dual-mode surface-to-air missiles with
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capabilities comparable to the S5A~12 can be deployed around
Washington without violating the Treaty.

Schedule

A stepped process such as we have described would appear to
lengthen the schedule by increasing the number of deployments
and requiring money for earlier deployment. The current
schedules are very uncertain, however, not only because of
technical uncertainties but because of funding uncertainties.
If the present program enjoyed stable funding and support, it
might go faster without intermediate steps. We believe,
however, that the difficulty of supporting such a large decision
all at once and of bringing all system elements to a
satisfactory stage at the same time make the all-at-once plan
very risky. The stepped plan allows much more confident
decisions and much more flexibility in the face of
uncertainties. Furthermore it allows decoupling the schedules
of many of the system elements. We think a stepped plan will
eventually lead to shorter schedules and lower costs than the
current Phase I plan.

Requirements

The JCS requirement for Phase I was very important in
placing a foundation under the SDI program. A stepped program
such as described above would not-meet the current requirement
until something like the fifth step. The JCS have not addressed
the utility of deployments short of the full Phase I. Their
views on this matter need to be explored and the military
utility of various steps agreed upon.

System Eﬁgineering Suggoft

The Panel was pleased to learn that the ad hoc system
engineering team under discussion last year has been established
and is in operation under the title of Phase One Engineering
Team or POET. We believe this is an important advance but are
still concerned about the need for long term support, We think
that a stepped deployment increases this need if the steps are
to be properly planned and integrated.

The SDICO's need for responsive, long term systems
engineering and technical assistance is very evident to the
Panel; we think this need must be satisfied if we are to achieve
an effective ballistic missile defenses. The Systems
Engineering and Integration contractor, alithough needed to meet
other demands, is not a substitute. We recommend strongly that
the Secretary of Defense make such support available to the
Director, 5DI0, from the resources of existing DoD FCRC's and
ensure this support is fully responsive to the long-term needs
of the SDI0O. Should these actions be ineffective or inadeguate
in providing the type or quality of engineering and technical
assistance required by the BP0, an agreement should be reached




with Congress to support the establishment of a new and separate
FFRDC to satisfy SDIO requirements.

SDIO

I p—

) The concept of a stepped deployment and of an evolutionary
surveillance, processing, and communications system has been
discussed with Lieutenant General Abrahamson and his staff. We
understand that they are evaluating the idea and are developing
alternative plans for a stepped development.

Attachment Mr. Robert R. Everett
. Task Force Chairman
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REPORT OF
DEFENSE S%ENCE BOARD
N
BRILLIANT PEBBLES

INTRODUCTION

At the request of the Deputy Secretary of Defense, the Defense Science Board
formed a Task Force to review and assess the interceptor concept development
known as Britliant Pebbles and to report by the end of September 1989. The Brilliant
Pebbles Task Force was formed in June 1989 and met six times from June through
September with the Strategic Defense Initiative Organization (SOIO), the US Air-
Force $pace Systems Division, the Lawrence Livermore Nationa! Laboratory (LLNL},
the JASONS, and other groups that are examining parts of the Brilliant Pebbles
program. '

BRILLIANT PEBBLES

Brilliant Pebbles (hereafter referred to as BP) is an LLNL concept for the space-
based layer of the Phase | or kinetic-kill version of the Strategic Defense Initiative
(SD1). BP is more than an alternative design of a Space-Based interceptor (SB1). Itis,
first, a different architectural approach to the space-based segment than the one
that has been consistently pursued by the SDIO for some years and, second, a
different approach to the design and exploratory development process. |

in the BP design process, costs and weight are ruthlessly controlied; the former by
using state-of-the-art components wherever possible and the latter by providing for
just-enough capabilities rather than redundant or excessive capabilities for
accomplishing the BP mission.

The BP architecture is based on a distributed system comprised of farge numbers
of small, more-or-less autonomous spacecraft which can perform the functions of
surveillance, communications, acquisition, track, target designation and
interception. The functions of other system components such as the Boost
surveillance and Tracking System (BSTS) are reduced and in some cases, such as those
of the Space Surveillance and Tracking System (357$), eliminated. The current
baseline SDi architecture design assigns various functions to different system
elements, all of which must operate if the system is to work. The baseline 5Bt design
is aependent upon external surveillance far target assignment, and, in some cases,




mid-course updates. BP was originally conceived as highly autonomous. It has
become more integrated as work has progressed. The LLNL designers are
responding to external suggestions while maintaining autonomous modes, at least
for backup.

The greater dispersion and autonomy of BP (at least in backup modes) are clearly
advantageous, leading to lowered vulnerability, larger production runs, greater
flexibility, and lessened reliance on other Strategic Defense System {SDS) elements.

The design of BP thus far has been examined by a number of competent and
independent groups. The examinations have pointed to several areas of possible
improvement, but no fundamentai flaws have been found in the concept. The
design is both innovative and capable, but by no means complete, and is still
changing. In fact, itis changing rapidly. Thisis notbad, but good, because the
design is getting better as a result of improvements in technciogy, constructive
criticism, and suggestions from all parts of the SDI community. Several critical issues
do exist and have yet to be resolved. In order to keep down weight and cost, some
components are marginal in performance and may need upgrading. A plan that
identifies how the critical issues will be resolved and when resolution is to occur
should be developed.

The work on BP has also had a good effect on the current $Bi design, causing the
designers to consider BP technology and concepts and to look at new ideas. BP and
SBl have been moving closer together as work proceeds.

Our recommendation is to pursue the present Brilliant Pebbles program as is,
with the SDIO continuing to fund the BP through LLNL and the $BI through the Air
Force. We suggest that this arrangement continue until the advantages and
disadvantages of a system architecture based on BP are clearly understood in a
quantifiable manner. This should be accomplished as a prerequisite to a Milestone !l
decision. This is not a simple task and will require a substantial effort. Qur
estimation is that it will take about two years. This process will also ensure realistic
trade-offs between the two approaches, encourage innovation on the part of both
groups, maintain a baseline of design and organization that could be implemented
if required, and aid both designs to evolve and come closer together, resulting in a
possibly different but certainly better design in the future. As we indicated in our
1988 report on 5D, we think the potential for limited defenses on the way to a full
Phase | deployment continues to merit attention. We believe, therefore, that the
reassessment of the space-based layers of the Phase | architecture should identify the
capabilities of a phased deployment agains? smail attacks.




in particular, we do not believe the BP should replace the SBi in the Phase | SDS
baseline at this time for two reasons. First, the BP design is neither complete nor
stable, noris there yet a well-defined program acquisition strategy for transitioning
BP into system acquisition. A move to adopt the BP concept would therefore create
substantial upset and delay. Second, the pressures that would be generated to
freeze the BP design would hamper and probably soon end the desirable process of
improvement now underway. We do also suggest that LLNL be asked to prepare and
keep up-to-date a written description of the design, not just of the BP, but of the
entire BP system and how it is to be operated. The BP design should not be frozen,
but encouraged to evolve, in order to help others understand and make suggestions
and to aid the process of transferring technology to other activities.

PRODUCTION

The production and deployment of large numbers of identical spacecraftis
something new, and offers opportunities for innovation and for substantial savings
in costs. This opportunity is particularly evident for the BP or other space based
interceptor concepts which would exist in thousands. There are also opportunities
for new approaches to launching many small satellites. We are concerned that the
SBl organizations, which are involved in the acquisition of one-of-a kind or few-of-a-
kind satellites, may find it difficult to take full advantage of such opportunities,
especially if they are instructed to prepare to build on a definite time schedule. We
urge that the SDIO put more real effort into innovative approachesto
manufacturing and launch of space-based interceptors, including automated
factories, high-rate missile-production techniques and facilities, and factory
prepackaged launch and payload vehicles. Such capability could have valuable
applications well beyond strategic defense.

FLIGHT TESTS

At the moment both the BP and SBI groups are proposing flight tests. Two sets of
tests would be difficult and expensive and we believe unnecessary. It appearstous
that these tests are being thought of as demonstrations to show a particular design
is satisfactory rather than tests to gather needed knowledge and data for any space
based concept. The DSB has been concerned for some time about the lack of basic
background and signature ir.formation. We therefore recommend that any flight




test program be directed primarily toward gathering needed knowledge and
information. One properly ptanned flight test program should provide background
and sensor performance data for both 5Bl and BP, and perhaps for other concepts as
well.

A demonstration program could be carried out at a later time, when a choice
among alternatives has been made.

COUNTERMEASURES

We suggest that more attention be paid to countermeasures and, in particular,
suggest that Red Team efforts be augmented and continue throughoutthe
exploratory period.

SPACE SURVEILLANCE AND TRACKING SYSTEM (S5T5)

Brilliant Pebbles concept analyses have indicated that the SSTS is not needed for
boost/post-boost intercepts. SBI contractors seem to agree. This architectural
change implies that the $5T5 should be rethought based on its other purposes. A
rethought §5TS may be less complex and less costly than the current version.

BOOST SURVEILLANCE AND TRACKING SYSTEM (BSTS)

In the fully autonomous mode, the BP does not require the BSTS as presently
envisioned in the Phase | SDS baseline. However,a Tactical Warning / Attack
Assessment (TW/AA) system is needed whether ornota ballistic missile defense
system is ever deployed, and such asystem could provide surveillance for BP. inour
opinion, the TW/AA mode of operation should be primary and the more
autonomous operation of the BP should be a backup. The ability to operate without
the BSTS is a very valuable feature which should greatly improve survivabitity of both
the BP system and of the BSTS itself, since it would become a less valuable target.

The current design of the BSTS is matched to a specific SDI concept that resultsin
the satellite being large, complex, technically risky, and raising ABM Treaty
problems. Since the SOt conceptis still open to change we suggest that the design of
BSTS should be reexamined. it may be better to focus developmenton an improved

TW/AA satellite with only those features for SDi that can be defined and justified at
this time.




DISTRIBUTED SURVEILLANCE

We are impressed by the Brilliant Pebbles technology and intrigued by the
possible use of thisand related technology for other purposes. One interesting
possibility is the use of BP technology for a distributed boost surveillance system.
This idea should be given further consideration, but we believe that the satellite
elements should be designed for the purpose and not necessarily derived directly
from BP. The sensors, apertures, cooling, and communications should be
reconsidered, recognizing that weight is a less serious consideration.

CLARIFYING THE TASK OF THE SDIO

The SDI program appears to suffer from a conflict of purpose. Attimesthe
program has emphasized research on new and better technologies and concepts. At
other times it has emphasized deployment of a system. These two aims are in
competition especially in view of the nature of the existing acquisition process.

There is na reason why the processes of exploring and getting ready to build
cannot go on in parallel. There could be at any time a design that could be
implemented, i.e., developed and deployed if necessary or desired, and an
exploration of alternatives, with a mechanism for getting new and proven ideas into
the current design. Thisisa reasonable approach if clearly delineated, the balance
of the activities defined, and the transfer mechanism described. Once 3 firm decision
to develop and deploy is made, the balance would necessarily change, but no such
decision is imminent. There is not now a clear direction to $DIO about which of
these objectives they are supposed to pursue and if both, as seems likely, the relative
emphasis on the two,

We therefore urge that the Secretary of Defense make the relative balance
between exploration and building clear to the Director,5DIO, so that his limited
resources can be properly employed.

BUILDING vs EXPLORING

The Department of Defense (DoD) has a process for building things. This process,
while costly. difficult, lengthy, and often criticized, does get things built. The build
process necestarily involves making choices and limiting alternatives.




The DoD does not have an effective process for doing a thorough exploration of
alternative technologies and concepts. Exploration is usually done only as a part ot
the build process, because exploration is expensive and adequate funds are not
made available unless a decision to build has been made. The build process,
however, tends to shut off exploration, partly to save money and partly to make sure
that no new idea will arise to interfere with decisions already made.

Much of the difficulty now being experienced with acquisition stems from setting
detailed requirements before adequate exploration has taken place. Lacking the
discipline that real knowledge brings to what is doable and how best to do it, these
requirements are usually overstated, leading to the delays, overruns, and
performance shortfalls that are so common. Perhaps even more serious, the build
process fails to take advantage of new ideas and possibilities, both technical and
operational. Serious consideration should be given to revising this procedure. We
should explore first and then ask whether a buildable system is worth the cost rather
than determining what is required first and then struggling to build it, whatever the
cost. _

This dichotomy is evident in the SDI program. Aithough the SDlis supposed to be
a research & development program, the build mode! has been applied and hasled 1o
fixing the system design too early before adequate exploration of alternative
technologies was completed. The system has been divided into components,
component descriptions have been set in concrete (or at least in molasses), and
innovation has been thwarted despite efforts to encourage it.

Serious consideration should be given to applying the exploratory design
approach (of which Brilliant Pebbles is an example) across the SDI, to both the system
and the elements. The same approach should be considered for other DoD programs
aswell. The exploratory approach involves the design by a capable organization
with technical depth and experimental resources, operating under a minimum of
procedural restraints, and with system specifications not yet fixed.

SUMMARY OF RECOMMENDATIONS

1. Continue to support the Brilliant Pebbles exploratory effort at LLNL directly
under the SDIO. :

2. Continue the SBI programin the Air Force with encouragement to innovate
and to make use of Brilliant Pebbles technology and concepts when desirable.

———



_ Establish a plan and schedule for resolving the critical issues related to the BP
concept and architecture and quantifying the differences between BP and the
baseline. _

_ plan for one integrated flight test program directed toward gathering data
needed for both the $8i and BP programs.

_ Reexamine the current designs of 55TS and B5TS to make sure they are still
appropriate. A

_ Consider applying the exploratory process {of which Brilliant Pebblesis an
example) to the other elements of the SDI.

. Determine the relative balance desired between exploration and building in
the SDI program, in general, and the space based layer in particular and
inform $DIO.
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THE DEPUTY SECRETARY OF DEFENSE

WASHINGTON, B.C. 20501

28 AUG 1989

MEMORANDUM POR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Térms of Reference « Defense Science Board Task
Force on Brilliant Pebbles

I request you to organize a Defense Science Board Task
Porce to perform a top-level technical assessment of the
Strategic Defense Initiative space-based interceptor concept,
Brilliant Pebbles.

The Strategic Defense Initiative Organization is
considering the future course of its work on the Brilliant
Febbles concept and has arranged for a number of studjes of
various aspects of the space-based interceptor (SBI) concept
this summer. The Task Porce should review and evaluate the
Brilliant Pebbles concept and make recommendations with
regard to: .

¢+ The advantages of the concept as compared to the present
SBI design, '

¢ The soundness of the required technology,

* The risks and cost in developing the
demonstration/validation design, and

*+ The validity of the demonstration/validation flight
experiments. - '

& report in briefing form is desired by September 1989.

The Deputy Director of Defense Research and Engineering
for Strategic and Theater Nuclear Forces will sponsor the
Task Force, and Mr. Robert R. Everett will serve as chairman.
Mr. Dale E. Mocore, DDRLE/SETNF(DS) will be the Executive
Secretary, and LtCol David L. Beadner, USAP, will be the DSB
Secretariat Representative

The terms of reference for this Task Porce include no
assignments that would indicate the Task Porce would be
participating personally and mubstantially in the conduct of
any specific procurement, or place any member in the position
of acting as a "procurement official.” .-

ot

Donald J. Atwood

A 62694




The teres of reference for this Task Porce include np
assignments that would indicate the Task Porce would be
participating personally and substantially in the conduct of
any specific procurement, or place any member in the
position of acting as a "procurement official.”

pac 11 Jul W88
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DEFENSE SCIENCE BOARD
BRILLIANT PEBBLES INTERCEPTOR CONCEPT
TASK FORCE MEMBERSHIP

Task Force Chairman
Mr. Robert R. Everett
Private Consultant

Members
Dr. Solomon J. Buchsbaum
Executive Vice President, Customer Systems
Bell Laboratories

Mr. Vincent Cook
Private Consultant

GEN Russell E. Dougherty (Ret.)
Private Consultant

Mr. Daniel 1. Fink
President
DI Fink Associates, Inc.

Dr. fohn S. Foster, Ir.
Private Consuitant

Dr. George H. Heilmeier
Senior Vice President and Chief Technical Officer, Corporate RDE
Texas Instruments, Inc.

Dr.Robert ). Hermann
Vice President, Science & Technology
United Technologies Corparation

Mr. Fred S. Hoffman
PAN Heuristics Services, Inc,

Mr. Theodore Jarvis, Ir.
The MITRE Corporation

Mr. Waiter E. Morrow, Ir.
Director, Lincoin Laboratory
Massachusetts Institute of Technology

Dr. William J. Perry
Managing Partner
H&Q Technology Partners

Executive Secreta
Mr. Dale E. Moore
QUSD{AYDE

Military Assistant
LtCol David L. Beadner, USAF
QUSDRE(A)/DSB
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DEFENSE SCIENCE BOARD
BRILLIANT PEBBLES TASK FORCE MEETINGS

19-20 June 1989
Washington, D.C.

10-11 July 1989
Livermore, CA

26 July 1989
Los Angeles, CA

31 July 1989
San Diego, CA

22-23 August 1989
Arlington, VA

20 September 1989
Arlington, VA

¢




September 14, 1989

Minutes for the Defense Scien;e Board Task Force Meeting
onthe
Brilliant Pebbles Interceptor Concept
10- 11 July 1989

The second meeting of the Defense Science Board (DSB) Brilliant Pebbles Task
Force was held at Lawrence-Livermore National Laboratories {LLNL) in Livermore,
California. The meeting started at 0900 on 10 July and ended at approximately 1200
on 11 July.

The DSB meeting convened at Lawrence-Livermore National Laboratories to
review the design and development status of the Brilliant Pebbles interceptor
concept. The agenda, including times, and meeting attendees are listed in
Attachment A.

On 10 July 1989 the Task Force was briefed by Dr. Scott on Interceptors
Overview, by Dr. Collela on Lifejacket Overview, by Dr. Ledebuhr on Sensors and
Communication Technology, by Dr. Scott on Computing and Processing Technology
and by Dr. Whitehead on Propuision and ACS Technolog{; in the afternoon the Task
Force was briefed by Dr. Collela on Nuclear Survivability, by Dr. Wood on Pellet and
Laser Survivability, by Dr. Hyde on Battle Management Software and Guidance and
Control Software and by Dr. Scott on Attitude Measurement Software. In an
Executive Session issues raised by these briefings were discussed.

On 11 July 1989 the Task Force met for discussions of system operational issues,
program goals, program plans, test programs, producibility and technology transfer
and ended with an Executive Session to wrap up the two-day meeting.

A e T

Robert R Everett
Chairman

©




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

10 JULY 1989

DSB BP Task Force
Mr. Robert R. Everett
Dr. John S. Foster, ir.

QObserver
Mr. Fred S. Hoffman

OsD

Dr. Bruce Pierce, OUSD{A)/DS

Mr. Dale E. Moore, QUSD{AY/DS

Dr. Thomas J. Welch, USD{A)/DSB

LtCol David L. Beadner, USAF, USD({A)/DSB
LTC Walter Seiberling, USA, SDIO

CAPT Marvin J. Weniger, USN, JCS

W. J. Schafer Associates
Dr. Robert C. Sepucha
Dr. Ed Gerry

Aerospace Corporation
Mr. john R. Stevens

LENL

Dr. Nichotas ). Colella
Dr.Roderick A. Hyde
Dr. Arno Ledebuhr
Dr. Lyn D. Pleasance
Dr. Jeffrey B. Shellan
Dr. Walter S. Scott

Dr. John C. Whitehead
Dr. Lowell L. Wood

Task Members Not in Attendance
Dr. Solomon 1. Buchsbaum

Mr. Vincent N. Cook

Dr. John M. Deutch

Gen Russell E. Dougherty (Ret.)
Mr. Daniel J. Fink '
Dr. Edward A. Frieman

Dr. George H. Heilmeier

Dr. Robert . Hermann

Mr. Walter E. Morrow, Jr.

Dr. William . Perry

Attachment A-2




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

11 JULY 1989

DSB BP Task Force
Mr. Robert R. Everett
Dr. John S. Foster, Jr.

Observer
Mr. Fred S. Hoffman

0OsD

Dr. Bruce Pierce, QUSD(A)/DS

Mr. Dale E. Moore, OUSD(A)/DS

Dr. Thomas J. Welch, USD{A)/DSB

LtCol David L. Beadner, USAF, USD{A)/DSB
LTC Walter Seiberling, USA, SDIO

CAPT Marvin J. Weniger, USN, JCS

W. J. Schafer Associates
Dr.Robert C. Sepucha
Dr. Ed Gerry

Aerospace Corporation
Mr. Je%n R. Stevens
LLNL

Dr. Nicholas J. Colella
Dr. Roderick A. Hyde
Dr. Arno Ledebuhr

Dr. Lyn D. Pleasance
Dr. Jeffrey B. Shellan
Dr. Walter S. Scott

Dr. lohn C. Whitehead
Dr. Lowell L. Wood

Task Members Not in Attendance
Dr. Solomon J. Buchsbaum

Mt. Vincent N. Cook

Dr. John M. Deutch

Gen Russell E. Dougherty (Ret.)
Mr. Daniel J. Fink

Dr. Edward A. Frieman

Dr. George H. Heilmeier

Dr. Robert ). Hermann

Mr. Walter E. Morrow, Jr.

Dr. William J. Perry

Attachment A-3




10 July

0500
0910

0935
1000

1100
1115
1145

1245
1345

1405
1425

1445
1530
1545
1600
1620
1640
1700

11 July
0730

1030

AGENDA FOR THE DEFENSE SCIENCE BOARD MEETING ON

BRILLIANT PEBBLES INTERCEPTOR CONCEPT

10-11JULY 1989

LAWRENCE-LIVERMORE NATIONAL LABORATORIES

LIVERMORE, CA

Introduction

Interceptor Overview

Lifejacket Overview

Sensors and Communication Technology

BREAK

Computing and Sensor Processing Technology
Propulsion and ACS Technology

WORKING LUNCH
Integration - Tour

Sensor Development - Tour

Propulsion and ACS - Tour

Nuclear Survivability

Pellet and Laser Survivability

BREAK

Battle Management Software
Guidance and Control Software
Attitude Measurement Software

EXECUTIVE SESSION

Discussions: System operational issues;
program goals; program plan; test program;
producibility; tech transfer

EXECUTIVE SESSION

Dr. W.Scott, LLNL
Dr. L. Pleasance,
LLNL

Dr. N. Colella, LLNL
Dr. A. Ledebuhr,
LLNL

Dr. W. Scott, LLNL
Dr. J. Whitehead,
LLNL

Dr. L. Pleasance,
LLNL

Dr. A. Ledebuhr,
LENL

Dr. ). Whitehead,
LENL

Dr. N. Colella, LLNL
Dr. L. Wood, LLNL

Dr.R. Hyde, LLNL
Dr.R. Hyde, LLNL
Dr. W. Scott, LLNL
Mr. R. Everett,
Chairman

Mr. R. Everett,
Chairman

(a4
ale £. Moor

Executive Secretary

Attachment A-1




September 14, 1989

Minutes for the Defense Scien;e Board Task Force Meeting
_ on the
Brilliant Pebbles interceptor Concept
31 July 1989

The fourth meeting of the Defense Science Board (DSB) Brilliant Pebbles Task
Force was held at the Naval Oceans Systems Center, San Diego, California. The
meeting started at 1300 and ended at 1630. The list of attendees is contained in
Attachment A. There was no planned agenda as there was only one topic of
discussion. The Task Force received a summary briefing by John M. Cornwall on the
JASONS Review of Brilliant Pebbles. Following the briefing the Task Force convened
into an Executive Session to discuss issues that had been raised.

Robert R. Everett
Chairman

TF




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

31 JULY 1989

DSB BP Task Force

Mr. Robert R. Everett

Dr. Solomon J. Buchsbaum
Mr. Vincent N. Cook

Mr. Daniel J. Fink

Dr. John S. Foster, Jr.

Dr. Edward A. Frieman
Dr. George H. Heilmeier
Dr. Robert J. Hermann
Mr. Walter E. Morrow, Ir.
Dr. William J. Perry

DSB Members
Charles A Fowler
Eugene Fubini

Observers
Mr. Fred $. Hoffman

Mr. Theodore larvis, Jr.

OsD

Dr. Thomas I. Welch, USD(A)/DSB

LtCol David L. Beadner, USAF, USD{A)/DSB
LTC Walter Seiberling, USA, SDIO

W. J. Schafer Associates -
Dr. Ed Gerry

Briefin
John M. Cornwall, JASONS

Task Force Members Not in Attendance
Dr. John M. Deutch
Gen Russell E. Dougherty

Attachment A




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
{Acquisition)

CY 1989 Report of Closed Meetings of the
Defense Science Beoard Task Force on
Brilliant Pebbles Intercepter Concept
under Section 10 (d)
of the Federal Advisory Committee act

The fourth meeting of the Task Force was held on 31 July 1989
at the Naval Ocean Systems Center, San D1ego, €A, It was chaired
by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the
determination of the USD(A) that this meeting concerned matters
listed in 5 U.S.C. and 522b{1){1976). The determination was
based on the consideration that the discussions involved
classified matters of national security and is so intertwined
that it cannot reasonably be segregated into separate discussions
without defeating the effectiveness and meaning of the overall
meeting.

The Task Force received a summary briefing by John M. Cornwall
on the JASONS Review of Brilliant Pebbles. Following the
briefing the Task Force convened into an Executive Session to
discuss issues that had been raised.

Robert ;?€§7 ﬁ ett

Chairman




September 14, 1989

Minutes for the DSB Task Force Meeting
on the
Brilliant Pebbles interceptor Concept
19 - 20 June 1989

The first meeting of the DSB ﬁgi_l__ii‘aﬁi@é-bb!ésﬁrask Force was held in the
Pentagon, Washington, DC from 0830-1600.

The Defense Science Board (DSB) Fagt-Finding meeting convened in 1E1049 to
address the plans and objectives for a review of the Brilliant Pebblesinterceptor
concept. The agenda, including times, and DSB members attending the meeting are
listed in Attachment A.

On 19 June 1989 the Task Farce received a series of status briefings at this fact-
finding meeting. The members were briefed by BrigGen Schnelzer on the SDI Phase
Program, by Dr. Kosovych on SDS Phase | Architecture, by LTC Seiberling on Brilliant
pebbles Concept and Studies Overview, and by Doctors Wood and Scott on the
Brilliant Pebbles Technical Summary. In an Executive Session issues raised by these
briefings were discussed.

On 20 june 1989 there were discussions on Brilliant Pebbles Operation and
Design, and the Task Force ended the two-day meeting with an Executive Session.

Robert R. Everett
Chairman '




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

19 JUNE 1989

DSB Task Force Members

Mr. Robert R. Everett

Dr. Solomon J. Buchsbaum

Mr. Vincent N. Cook

Dr. John M. Deutch

Gen Russell E. Dougherty, USAF {ret)
Dr. john Foster

Dr. George H. Heilmeier

Dr. Robert ). Hermann

Observer
Dr. Albert ). Wohlstetter

0SD

Dr. Thomas J. Welch, USD (A)/DSB

LtCol David L. Beadner, USAF, USD (A)/DSB
Dr. Bruce J. Pierce, OUSD (A)/DS

Mr. Dale E. Moore, OUSD (A)/DS

CAPT Marvin 1. Weniger, USN, JCS

LtCol James Ford, USAF, Secretary of the Air Force/Acquisition
BrigGen Garry Schnelzer, USAF, SDIO

Col Dennis Riva, USAF, SDIO

LTC Walter Seiberling, USA, SDIO

Dr. Kosovych, SDIO/POET

LLNL
Dr. Walter S. Scott
Dr. Lowell L. Wood

W. J. Schafer Associates
Dr. Robert Sepucha

Task Force Members Not in Attendance
Mr. Daniel Fin

Dr. Edward A. Frieman

Mr. Walter E. Morrow, Jr.

Dr. William J. Perry

ATTACHMENT A-2 .




A'!TENBEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON

BRILLIANT PEBBLES INTERCEPTOR CONCEPT

20 JUNE 1989

DSB Task Force Members

Mr. Robert R, Everett

Mr. Vincent N. Cook

Gen Russell E. Dougherty, USAF (Ret.)
Dr. John Foster

Dr. Robert J. Hermann

OSD
Dr. Thomas J. Welch, USD (A)/DSB

LtCol David L. Beadner, USAF, USD (A)/DSB

Mr. Dale E. Moore, OUSD {A)/DS

CAPT Marvin J. Weniger, USN, I1C5
BrigGen Garry Schnelzer, USAF, SDIO
LTC Walter Seiberling, USA, SDIO

Dr. O'Dean Judd, SDIO

Col James Simmons, USAF, HQSSD/CNN

LLNL
Dr. Walter S. Scott
Dr. Lowell L. Wood

W. J. Schafer Associates
Dr. Robert Sepucha

Task Force Members Not in Attendance
Dr. Solomon I. Buchsbaum

Dr. John M. Deutch

Mr. Daniel Fink

Dr. Edward A. Frieman

Dr. George H. Heilmeier

Mr. Walter E. Morrow, Jr.

Dr. William ). Perry

ATTACHMENT A-3




19 JUNE
0030

1000
1100

1230
1500

20 JUNE

0900
1200

AGENDA FOR DSB TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

19-20 JUNE 1989
THE PENTAGON
WASHINGTON, D.C.

Overview of the Strategic Defense Initiative
Phase | Program

Overview of SDS Phase | Architecture

Brilliant Pebbles Concept and Studies
Overview

Brilliant Pebbles Technical Summary

Executive Session - Discussion

Brilliant Pebbles Operation and Design
Executive Session - Discussion

BrigGen Schnelzer,
SDIO

Dr. Kosovych

LTC Seiberling, SDIO

Dr. Wood/Dr. Scott,
LLNL

Mr. Robert R. Everett,
Chairman

(LLNL)
Mr. Robert R. Everett,
Chairman

Q%%%Z@W/

Executive Secretary

Attachment A-1




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

26 JULY 1989

DSB BP Task Force

Mr. Robert R. Everett
Mr. Vincent N. Cook
Mr. Daniel ). Fink

Dr. Edward A. Frieman
Dr. George H. Heilmeier

Observer
Mr. Theodore Jarvis, Jr.

0sD

LtCol David L. Beadner, USD (A)/DSB
Mr. Dale E. Moore, OUSD (A)/DS
CAPT Marvin J. Weniger, USN, ICS
LTC Walter Seiberling, USA, SDIO

W. J. Schafer Associates, Inc.
Dr. Robert Sepucha

Martin Marietta

Mr. Jim Boginis
Mr. Joe Cox _
Mr. John Durrett
Mr. Kim Feller

Mr. Dale Heldstab
Mr. ). Kent O'Kelly
Mr. Jim Mcanally
Mr. Marv Odefey
Mr. John Stevens
Mr. Berry Swanson
Mr. Rich Vandekoppel

Rockwell International
Ms. Jeanne Cahill

Mr. Bill Kuhn

Mr. Dan Lekawa

Mr. Frank Demattia
Dr. John Peller

Mr. Bill Sorge

Mr. Dean Farmer

Mr. Brien Schletz

LLNL
Dr. Walter Scott

International Technical Services

Mr. Hal Kaysen




AF/SSD

Maj Arnie Alanis, USAF
Col William O’Brien, USAF
Col Roger Colgrove, USAF

Task Force Members Not in Attendance
Dr. Solomon . Buchsbaum

Dr. John M. Deutch

Gen Russel! E. Dougherty

Dr. John S. Foster, Jr.

Dr. Robert }. Hermann

Mr. Walter E. Morrow, Ir.

Dr. William J. Perry

ATTACHMENT A-2




26 July

0820
0830
0900
1000
1015

1120

1300
1320

1420

1550
1545
1630
1730

AGENDA FOR DSB TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

26 JULY 1989

U.S. AIR FORCE SPACE SYSTEMS DIVISION

LOS ANGELES, CA

Introduction

SBI Overview

Government Reference Concept (MCV)
BREAK

Rockweli Integrated Technology

Rockwell Special Study Concept

Working Lunch
Martin Special Study Concept

Martin Integrated Technology

BREAK
SDS Launch Study
Executive Session - Informal Discussion

Depart for Airport

Col O'Brien, AF/SSD
Maj Arnie Alanis, AF/55D
Maj Arnie Alanis, AF/$SD

Dr. John Peller
Rockwell International
Dr. John Peller
Rockwell International

Rm. Rich Vandekoppel
Martin Marietta
Rm. Rich Vandekoppel
Martin Marietta

Col Roger Colgrove, AC

(se 7oy

Executive Secretary

Attachment A-1




September 14, 1989

Minutes for the Defense Scier;;e Board Task Force Meeting
on the
Brilliant Pebbles interceptor Concept
22-23 August 1989

The fifth regular meeting of the Defense Science Board (DSB) Brilliant Pebbles
Task Force was held at the W. 1. Schafer Associates, Arlington, VA from 0900 on 22

August to 1500 on 23 August. Both the agenda and a list of attendees are contained
in Attachment A.

On 22 August 1989 the Task Force was presented a Conflict of Interest Review by
Mr. Ream, followed by a series of status briefings on the Brilliant Pebbles Interceptor
Concept and issues related to it. A copy of the Standards of Conduct and the
“Procurement Integrity” provisions of the Office of Federal Procurement Policy Act
are contained in Attachment B and C. An introduction briefing was provided by LTC
Seiberling. The Task Force was then briefed by Maj. Schlichting on Strategic Detense
Requirements/Operations, by Dr. Weiner on Sensor Assessment, by LtCol Skvarenina
on BP Architecture Analysis and Space-Based Architecture Study, by GEN Levan (Ret.)
on Countermeasures Assessment, and by Dr. Wood on Brilliant Pebbles Update. Inan.
Executive Session issues raised by these briefings were discussed.

On 23 August 1989 the Task Force was briefed by Dr. Scott on Brilliant Pebbles
Update, by Mr. Rothrock and Dr. Sepucha on BP Technica! Assessments, by MAJ Apo
on BP Experiments, by Col Simmons on SB! Acquisition Strategy and ended with an
Executive Session to wrap up the two-day meeting.

Latphldentt

Robert R. Everett
Chairman




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

22 AUGUST 1989

DSB Task Force Members
Mr. RobertR. Everett

Dr. Solomon J. Buchsbaum
Dr. John Foster , Jr.

Dr. George Heilmeier

Dr. Robert J. Hermann

Mr. Walter E. Morrow, Jr.

Observers
Mr. Fred S. Hoffman
Mr. Theodore Jarvis, Jr.

QSD

Dr. Thomas J. Welch, USD (A)/DSB

LtCol David L. Beadner, USAF, USD (A)/DSB
Mr. Dale Moore, QUSD (A)/DS

Dr. George R. Schneiter, OUSD (A)/DS
Dr. Bruce J. Pierce, OUSD (A)/DS

CAPT Marvin J. Weniger, USN, JCS

Mr. John Ruble, PA&E

Dr. David A. Lee, PA&E

Capt. William K. Stockman, USAF, PA&E
Mr. Dave Ream, GC

BDM International. Inc.
Mrs. E. Quatrevaux

Briefers

LTC Walter Seiberling, USA, SDIO

Lt Col Timothy Skvarenina, USAF, SDIO
Maj Jim Schlichting, USAF, USSPACECOM
Gen C. §. Levan {Ret.), ARES Corporation
Dr. Stephen Weiner, MIT/LL

Dr. Lowell Wood, LLNL

Dr. Walter Scott, LLNL

Dr. Robert Sepucha, W. 1. Schafer Associates
Mr. Sean Collins, W. }. Schafer Associates
Mr. R. L. Rothrock, BDM international, Inc.

Task Members Not in Attendance

Mr. Vincent Cook

Dr. John M. Deutch

Gen Russell E. Dougherty (Ret.)
Mr. Daniel Fink

Dr. Edward A. Frieman

Dr. William J. Perry

ATTACHMENT A-2




ATTENDEES AT THE DEFENSE SCIENCE BOARD TASK FORCE MEETING ON
SRILLIANT PEBBLES INTERCEPTOR CONCEPT

23 AUGUST 1989

DSB Task Force Members
Mr. Robert R, Everett

Dr. Solomon J. Buchsbaum
Dr. Robert ). Hermann

Mr. Walter E. Morrow, Ir.

Observers
Mr. Fred 5. Hoffman
Mr. Theodore Jarvis, Jr.

0sD

LtCol David L. Beadner, USAF, USD (A)/DSB
Mr. Dale Moore, QUSD (A)/DS

CAPT Marvin J. Weniger, USN, JCS

Mr. John Ruble, PA&E

Dr. David A. Lee, PA&E

Capt. William K. Stockman, USAF, PA&E

BDM International, Inc.
Mrs. E. Quatrevaux

Briefers

[TC Walter Seiberling, USA, SDIO

Lt Col Timothy Skvarenina, USAF, SDIO
Maj Jim Schlichting, USAF, USSPACECOM
Gen C_J. Levan {Ret.), ARES Corporation
Dr. Stephen Weiner, MIT/LL

Dr. Lowell Wood, LLNL

Dr. Walter Scott, LLNL

Dr. Robert Sepucha, W. J. Schafer Associates
Mr. Sean Collins, W. 1. Schafer Associates
Mr. R. L. Rothrock, BDM International, Inc.

Task Members Not in Attendance
Mr. Vincent Coo

Dr. John M. Deutch

Gen Russell E. Dougherty (Ret.)
Mr. Daniel Fink

Dr. John 5. Foster, Jr.

Dr. Edward A. Frieman

Dr. George Heilmeier

Dr. William J. Perry

ATTACHMENT A-3




22 August

0900
0915
0945

1045
1100
1200
1230
1330
1445

1545
1645

23 Auqust

0830
0930
1030
1045
1145
1215
1300

AGENDA FOR DSB TASK FORCE MEETING ON
BRILLIANT PEBBLES INTERCEPTOR CONCEPT

22 - 23 AUGUST 1989
W.J. SCHAFER ASSOCIATES
ARLINGTON, VA

Conflict of interest Review
Introduction

strategic Defense Requirements/
Operations

BREAK

Sensor Assessment

Working Lunch

Brilliant Pebbles Architecture Analysis
Space - Based Architecture Study
Countermeasures Assessment

Brilliant Pebbles Update
Executive Session

Brilliant Pebbles Update

Brilliant Pebbles Technical Assessments
BREAK

Brifliant Pebbles Experiments

Working Lunch

SBI Acquisition Strategy

Executive Session

General Counsel
LTC Seiberling, SDIO
Maj Schlichting,
USSPACECOM

Dr. Weiner, MIT/LL

Lt Col Skvarenina, 5DIO
Lt Col Skvarenina, SDIO
Gen (Ret.) C.J. Levan,
ARES

Dr. Wood, LLNL

Dr. Scott, LLINL
Mr. Rothrock, BDM
Dr. Sepucha, WISA
MAJ Apo, SDIO

Col Simmons, AF/SSD

(el oo

Executive Secretary

Attachment A-1




THE UNDER SECRETARY OF DEFENSE

WASHINGTON, D.C. 20301

23 JUN 1381

RESEARCH AND
ENGINEERING

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: DSB Summer Study: Strategic Defense

You are reguested to undertake a Summer Study on Strategic Defense,
addresging U.S. and Soviet capsbilities to defend their respective
homelands and their allies against strategic attack. .

The political and technical environments relating to the defense of
the U.8. and its allies have undergone significant change in the
past few vears. These changes include:

o A marked increase in the number and capability of re-entry
vehicles in the Soviet offensive force, and their ability
to fractionate their 55-18s.

¢ Significant advances in target acquisition, tracking, and
digcrimination, as well as in information processing, -and
the ability to net their radar defenses.

o The advent of the modern long-range cruise missile, and the
existence or potential existence of cruise missile defenses.

¢ Production of the Soviet Backfire bomber, and its utilization.
o The growing importance of U.5. and Soviet space systems.
0 Soviet development of an ASAT capability.

o Proposed basing modes for M-X which allow a small number of
ABM interceptors to provide significant leverage.

o Growing proliferation of nuclear weapons.

As a result, a re-examination of strategic defense policy, missions,
priorities, posture, and capabilities is needed. This review should
include defense against ballistic missiles {(IRBM, ICBM, and SLBM),
air-breathing vehicles (cruise missiles and bombers), and space
systems.

Specific findings and recommendations for U.S. strategic defense
policy and programs are needed in answer to the following questions:

1. What is the present and projected capability of Soviet
strategic defensive systems? What are the combined effects of the
several elements (civil, air, and ABM) of Soviet defense and the
several layers (barrier, overflight, and terminal) of air defenses.
Are there vulnerabilities that the U.S. could reliably count on?

S



2. What should be the role of U.S. strategic defense capability
vis-a-vis offensive retaliation as a deterrent to nuclear war? Can
the U.S. meet the objectives should deterrence fail if there is an
imbalance in defenses?

3. What should be the mission priorities for a strategic de-
fense system? What should we try to consider defending: NCA, C3%
assets, ICBM forces, bombers, urban-industrial targets, population?

4, What is the present and projected state of the art in U.S.
strategic defensive systems? What sort of raids can be defended
against at reasonable cost?

5. Ballistic missile defense. What is the history, what are the
alternatives, and what BMD program(s) should be pursued, at what
level of funding? How do these recommendations change if M-X is
deploved in a multiple aim point basing mode?

6. Bomber defense. What is the history, alternatives, and
recommended program?

7. Cruise missile defense. What alternatives are available?
What programs should be pursued?

' 8. 'ASAT. 'What are the alternatives and recocimended programs?
Should the U.5. allow uninhibited Soviet reconnaissance in the after-
math of an attack?

9. What should the U.S. position be on the ABM treaty? What are
the arms control implications of the alternative programs discussed
above?

10. What contribution to strategic defense do c371 systems make?
What improvements or additions are needed to improve their surviv-
ability, endurance, and reconstitution?

. 11. Are there synergistic effects between civil, air and ABM
defenses and what, for the U.S., is the best combination of these?

12. What nuclear release procedures are dictated by the strategic
defense alternatives recommended?

13. Are the basic technologies needed for future strategic defense
systems being pursued with appropriate priority and resources? If
not, what changes should be made?

This Summer Study topic will be sponsored by Dr. James P. Wade, Jr.,
Principal Deputy Under Secretary of Defense for Research and
Engineering. Mr. Thomas C. Reed has agreed to serve as Chairman
and Mr. Verne L. Lynn, Director, Defensive Systems, OUSDRE/S&TNF,

will serve as Executive Secretary.




OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTORN, D.C. 20301

DEFENSE SCIENCE
BOARD

28 October 1981

MEMORANDUM TGO ﬁEMBERS, 1981 DEFENSE SCIENCE BOARD SUMMER STUDY
ON STRATEGIC DEFENSE

SUBJECT: Final Report

The final report of the DSB Summer Study on Strategic Defense
has been prepared in two volumes. Volume 1 is a summary
written essentially by Tom Reed and is ready for printing:;
Volume 2 is the collection of chapters written by the subpanels
and is in the final stages of review. When the documents are
approved for distribution, those with the proper storage
facilities will receive a copy of Volume 1 and those portions
of Volume 2 pertaining to their subpanel, unless there is a
regquirement for more.

Let me take this opportunity to reiterate Tom Reed's statement
of appreciation for the ocutstanding job you did for the Panel
this summer. I trust that you will find the final report to be
a worthwhile product of our labors.

Verne L. Lynn

Executive Secretary

Summer Study on Strategic
Defense




STRATEGIC DEFENSE PANEL

Revised Schedule :er
Friday, 7 August

0830-1130 Resulting Policies. ABM and Arms COntrcl,
_ Nuclear Release, and LUA : {Welch)
1145-1300 Working lunch. g
Identification of cantentaous areas. {Gaylor)
1300-1500 Second Iteration of Conclusions and
Recommendations
1300-1320 - BMD o (Walsh)
13201340 Air Defense _ ' (Dpughexty)
1340-1400 ASAT - (Fletcher)
14001415 c31 (Everett)
1415-~1430 @echnology (Allen)
1430-1500 Policy (Welch)
1500~1630 Systems Integration e - . {Toomay)
1630-1700 A&miniétraticn & Logistics
Next week's schedule : {Reed/Lynn)




7 August 1981

STRATEGIC DEFENSE PANEL

EECOND WEEX SCHEDULE
(10-14 August)

MONDAY, 10 August

Prior to 0830 Near final draft of report to typing*

0830-1100 ' Iteration of Integration Panel report (Toomay)
and discussion

1100-1200 Panel work** (Rooms assigned 1100-1400
as indicated below) -

Reed meetings with Panel Chairmen or
panels to comment on report draft (Room 3038)

1100-1115 BMD - Ch. 10 (Room 2071)
1115-1130 aD Ch. 9 (Rocm 2071A)
1130-1145 c31 Ch. 12 (Room 2073)
1145-1200 ' ASAT Ch. 11 {Room 2065)

1200~-1300 . LUNCH

1300-1400  panel work continuing

Continue Reed meetings with panels to
comment on report draft

1300-1330 Policy Ch., 8&l13 {Auditorium}
1330-1345 Sov. Capa. Ch, 7 {(vault)
1345-1400 . Technology Ch. 14 {Room 3032)
1400-1630 Evaluation of proposed integrated plan (Welch)
and program by Policy Subpanel - Chptrs
16 and 17 : .
1630~1700 _ Administration and Logistics

¥Support statf provide to Exec Scty, short handwritten summary for
each panel of substance of changes in Monday version compared with
the Friday issue in notebooks.

#*Generate 2 page summary of panel report and 2 chart summary of panel
conclusions and recommendations, both as aid in preparing overall exec
summary section and final briefing. Support staff will have drafted
first cut at these by Monday morning.




TUESDAY, 11 August

0830~1200 Panels rewrite chapters based on
Monday discussions. Prepare after-
noon presentations

1200-1300 LUNCH
1300-17900 Panel Chairmen summarize conclusions

and recommendations to entire group
{third iteration)

13060-1325 BMD {(Walsh}
1325-1350 AD {Dougherty)
1350-1415 ASAT (#letcher)
1415-1440 c3z (Everett)
1440-1500 . Technology {Allen)
1500~1600 Integration {(Toomay)
1600-1700 | Policy (Welch)
1700~1800 Reed summarize overall for Augustine

with Flax and Lynn

WEDNESDAY, 12 August

0830-1200 Reed dry run of final briefing and
: discussion of final positions for all
members
1200-1300 LUNCH
1300-1700 Authors tidy-up chapters

. One hour meeting for those interested
in Chapter 6 on Eistory

1500~1600 Reed dry run to DSB management with
Flax and Lynn

THURSDAY, 13 August

Vugraphs Finalized
Contingency, repairs, etc.
Typing inputs close at noon if possible

FRIDAY, 14 August :
0830-1230 Wrap-up for visitors {all members invited)

1400 Mil Air departs Lindberg Field




Defense Science Board - 1981 Summer Study
Air Defense Panel
Pentagon, Room No. 301034 - 0900-1700
21 July 1981

Preliminary Remarks - Gen Dougherty

Boeing Approach -~ Thomas Kornell

0950 Break

1000 Lockheed Approach - Robert Moore

1040 ﬁﬁﬁﬁﬂfggproach - Basil Papadales

1120 .ﬁﬁﬁf-ﬁanﬂ1¢ates -'ﬁé} Russ Mannex (AF/RDSD)

1145 {ﬁnch '

1400 BIM - Dr. Sherman Karp {DARPA)

1420 Near Term Approaches/Creative Thoughts - Yerne Lynn (OUSDRAE) and
John Darrah (NORAD J-5)

1530 Break

1540 'Eieéutivé~5e55f6ﬁ - Gen SQﬂghe?ty
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SUB=PANEL TOPICS/MEETINGS**

1 July 1981

DSB Strategic Defense Summer Study

Sub-Panel Chairperson
Alr Defense . Gen. Dougherty
Policy & Civil Defense MGen Welch

BMD Mr. Walsh
Soviet Capabilities Dr. Flax

ASAT & Technology Dr. Fletcher
c3 Mr. Everett

Date

7 July*

15 July#

16 Juiy®
20 Juiy*

16 July#
29-30
July®

17-18
July#

Place

Pentagon; Rm. 4D330 in A.M. &
Rm 3E267 in P.M.

Pentagon: Rm 4F334

System Planning Corporation
15 Wilson Boulevard
Artington, Virginia

Institute for Defense Analyses
400 Army-Navy Drive
Arlington, Virginia

Space Division, Los Angeles
The Pentagon

Aerospace Corporation,

Los Angeles, California
(Dr. Rechtin's Office)
From 1:00 P.M. on 17 July
TO  12:00 P.M. on 18 July

For updates and additional information on above meetings: Prime source is

Chairperson's office, Alternate source is

Yarnall or Lt. Col. Atkins).
Dr. Flax will attend meeting.
Mr. Reed will attend meeting.

Panel Military Assistants (Lt. Col.




1 July 1981

ASS [GNMENTS

- D5B Strateqic Defense Summer Study

o Soviet Capabilities

Dr. Flax {Chair)
Mr. Mann

Mr. Raber

Mr. Weiser

o Policy, Civil Defense

MGen. Welch {Chair)

Dr. May {2nd week)

Mr. Nitze {2 days)

Dr. Rice {(Part time)

Dr. Rosenbaum :
Dr. Schnelder {i1st week)
MGen. Toomay

Dr. Van {leave

Mrs. Wohlstetter (Part time)
Mr. Pittman (2 days)
Adm. Russell

usbP (TBD)

o BMD

Mr. Walsh (Chair)
Mr. Davidson

Br. Easley

Mr. Fink {1-2 days)
Mr. Freedman

Mr. Fuhrman

Dr. Gold

Dr. Hartunfan
MGen. Tate

Dr. Wagner

Mr. Kupelian

*Dual membership

O

Q

Air Defense

Gen. Dougherty (Chair)
Mr. Delaney

BGen. Jacobson

l.Gen. LeVan

MGen. Brown

ASAT & Technology

Dr. Fletcher (Chair) {All but 10th)
Mr. Boileau (2nd week)

Mr. Lynn

Dr. Rechtin®

br. Sutherland

Mr. Walquist

o3t

Mr. Everett (Chair) :
LGen., Dickinson (4-7 Aug)
Dr. Rechtin%

Mr. Reed .

Support

LtCol Yarnall
Mr. Winter
LtCol Atkins




. 1 July 1981

SUB-PANEL TOPICS/MEETINGS**
DSB Strateqic Defense Summer Study

Sub-Pane] Chairperson Date Place

Air Defense Gen. Dougherty 7 July* Pentagon; Rm. 4D330 in A.M. &
Rm 3E267 in P.M.

Policy & Civil Defense  MGen Welch 15 July# Pentagon; Rm AE334

BMD Mr. Walsh 16 July¥ System Planning Corporation

15 Wilson Boulevard
Arlington, Virginia

Soviet Capabilities br. Flax 20 July# institute for Defense Analyses
LOD Army-Navy Drive
Artington, Virginia

ASAT & Technology Dr. Fletcher 16 July# Space Division, Los Angeles
29-30 .
July#* The Pentagon -
c3 Mr. Everett 17-18 Aerospace Corporation,
July# Los Angeles, Callfornia

{br. Rechtin's 0ffice)
From 1:00 P.M. on 17 July
TO 12:00 P.M: on 18 July

%% For updates and additional information on above meetings: Prime source is
Chairperson's office, Alternate source is Panel Military Assistants (Lt. Col.
Yarnall or Lt, Col. Atkins).

*  Dr. Flax will attend meeting.

# Mr. Reed will attend meeting.




DSB STRATEGIC DEFENSE SUMMER STUDY

AGENDA
IDA Building: Room 10A31 (Except vault sessions)

Wednesday, 24 June 1881

0200

0915
0930
0945

1015
1030

1045

1145
1215
1245
1345

1400

Sy
i

1415

1515

1615

1630

1700

1830

B 1 -
Peey it Orsonmmnar Tt

Introduction . T.K. Jones (DUSDRE/S&TNF)
Policy and Army Control _ MGen R.T. Boverie (OUSD/P)
Considerations

Summary of Ballist® Missile D. Osias (DIA)

Threat :

History & Qverview of Current MGen G.D. Tate (BMDPM)
BMD Program ' .

Break e O

Site Defense Results C. Richardson (BMDO)

Low Altitude Defense (LoAD) T. Perdue (BMDO)

for MPS & Silo Defense

Overlay BMD System Concept C. Richardson (BMDO)

Working Lunch (Panel Members)

BMD Technology - J. Carlson (BMDATC)

Other Terminal BMD o ~ R. Easley (SPC)

Break

Soviet BMD* _ R. Clinton (MIA)

U.S. Response to Soviet ABM* LCDR Hoffman (JSTPS)
: LCDR RNofziger (JSTPS)

Overview of U.S. Ballistic Col W. Craig (AF/RDS)

Missile Warning & Attack

Assessment

Discussion

Adjourn '

Dinner at Metropolitan Club

¥ Vault (6th Elobr, Room.SMC)




DSB STRATEGIC DEFENSE SUMMER STUDY

AGENDA

Thursday, 25 June 1981
0900 Summary of Soviet Bomber & .LtColtApril (DIA)
Cruise Missile Threat* C.H. Tross (DIA}
0930 Overview of U.S. Air Defemses  Col Abbott (AF/XOXF)
'!}015 Overview of Soviet Air " P. Scop (DIA)

Defenses & Associated C3
1035 Overview of U.S. Strategic C? LtGen Hillman Dickinson (0JCS)

1120 Overview of Soviet Strategic W. Wheeler (DIA)
¢ (* with G)

¥

1200 Soviet and U.S. ABAT's L.tCol George Hess (AF/RDS)

A
P ST

Lim

1245 Working lunch and discussion
{Panel Members) '

1600 Adjourn

* Vault (6th Floor, ‘Room 6MC)
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Howaver, it is my long range goal to go beyond this, I wvould |

1 dGirect the development of an intensive affort to étflnc a long

) | | 90278 .
| THE WHITE HOUSE |/ - W *’@Q% {
“‘0 T

YOR OPFICIAL USE O“1Y frecw o 1OM

March 25, 1983
HATZONAL SECURITY DECISION '

PIRECTIVE NUMBER 85 )
Elininsting The Threat From Ballistic Missilcs {0) - L

It is my policy to take every opportunity to reducs world
tensions and onhance stability. Our effortes to achiave
significant reductions in strategic offensive forces amd ¢o
@liminate LRINP land bosed nissiles are one approach to that aila, 3

iike to dscreese our reliance on the threat of retallation by
offansive nuclear weapons anll to increase the contribution of
deofensive systems to our sacurity and that of our sllies. %O
begin to pove us toward that goal, I have concluded that we
shoulé explore the possibility of using defensive capabilitias to
counter the threat posed by nuclear ballistic niauiles. v . !

term rassarch and developmsnt program ained ot en vitinmaste o2al
of olimvinating the threat pried by muclesr ballistic wissilos,
These sotione will be carried cut in 2 pannar copsistont vith ¢ar
ocbligations undar the ABM Treaty and recognising the noed 207
closs conmnltstions with our :lllea. {o) ’

in ordox to provide the necessaxry baais for thia effo:t. z
further direct a study be coxmpleted on a priority basis to coomssa
tha xoles thst ballistic nissile defonse conld pley in futuxn 3

recurity stratagy of the United States and cur allies. Aschy
other items, the study will provide guidancs necescary ©o duvaloy
repearch and davelopment funding commitments for tho PY 88
Depsrtwental budgets and the ncconpnnyinq ?ivuwraar Defanaa
Programs (FYDP). (U)

The Assistant to thes President for ﬂatien&l Security Affairs 4o P
asgepigned tho responsibility to formulats detailod instructions
foxr irplementing this H3DD including organiszstion, sssignreng of
recsponsibilitiss, and eouplotion 6ato-. {<)

- -

POR_OIPICIAL USE £LY

A
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MINUTES OF
‘ THE MEETING OF THE
DEFENSE SCIENCE BOARD/DEFENSE POLICY BOARD
TASK FORCE ON
BALLISTIC MISSILE DEFENSE
23-24 July 1991

The fourth meeting of the DSB/DPB Task Force on Ballistic Missile Defense was hsld
on 23-24 July 1991, The meeting on 23 July was held at the Riverside Research
Institute in Adington, VA. The meeting on 24 July was held at the Strategic Defense
Initiative Organization {(SDIO), The Pentagon, Washington, DC. The purpose of these
meetings was o consider ballistic missile defense technology, development status,
consider foreign technology advancements, review recent Desert Storm experience,
and review the status of SDIO Theater Missile Defense activities.

July 23, 1991

Opening Remarks - The meeting was opened by Mr. Hoffman who welcomed
members and Government representatives to the fourth meeting of the task force. He
invited members' questions or comments. He directed members' attention to the SDIO
Report to Congress on TMD, dated 30 March 1991. Mr. Fink noted that tomorrow's
presentation on Theater Missile Defense by Mr. Israel would be of particular interest.
The agenda for the August meeting in San Diego, CA, was discussed.

Sponsor's Comments - Mr. Frank Kendall, OSD Director Tactical Warfare Programs,
briefed the members on the results of the Joint Committee Review of the TBM Program
held 10 July 1991. He highlighted issues he saw emerging as a result of that meeting.

OSD Strategy and GPALS Arms Control - Dr. J. D. Crouch, OSD/ISA, introduced Mr.
Steve Cambone who discussed current policy, arms control, and congressional issues
related to TMD. He reviewed for the members the results of a repont prepared by
USD(P) detailing the rationale for and capabilities needed to support a GPALs. The
members discussed the assumptions and conclusions of the report. At the next meeting
Mr. Cambone will present the results of an internal OSD study on ABM Treaty
compliance issues related to TMD systems. Mr. Crouch detailed the Senate Missile
Defense Act as well as other congressional positions for the members.

Policy Issues - Mr. Hoffman, Task Force Co-Chairman, presented an overview of key
policy issues. He discussed long term issues resulting from the on-going changss in the
defense postures of the United States and USSR and the growing danger from Third
World threats. Shorter term issues involve Theater Defense and limited defense of the
U. 8. He placed these elements in the policy context for members’ consideration.

PATRIOT - Part Il - Major Bell, Army ODCSOPS, presented a briefing titted "PATRIOT
Performance Assessment During Desert Storm." The briefing presents the validated
assessment of PATRIOT effectiveness during the recent conflict. Data presented
engagement results from both Israel and Saudi Arabia.

Future Early Warning Systems - Major Paul Stipe, SAF/AQS, presented a review of
the Early Warning System which is intended to be a replacement for the current DSP.
The briefing included operational capabilities, programmatics, and projected cost data.
A performance comparison with DSP was also provided.

1

@)




Retrospective - Dr. J. Braddock, BDM Corporation, presented a review of previous
Defense Science Board studies on subject directly related to the Task Force's study:
ATBM study, NATO Air Defense study, Artillery Counterfire study, and Technological
Surprise study. He noted that lethality studies, in particular, had been proposed for
further work. Dr. Braddock recommended a three-hour block of lethality briefing to be
given to the group during the Summer Study.

Desert Storm Strategic Mission - Major Buck Rogers presented an overview of the
Desert Storm Strategic Air Campaign. The briefing covered the following topics:
Pres;de_ntial objectives, planning the campaign, execution, lessons learned, and
conclusion.

The first day's meeting concluded with an Executive Session. The meeting was
adjourned at 1700 hours.

July 24, 1991
Opening Remarks

Soviet ATBM Advancements - Mr. Eric Edwards and Mr. Steven Williams presented a
classified briefing titled "Soviet ATBM Advancements.” '

Soviet Strategic C3 -~ Mr. John Herris presented a classified briefing titled "Soviet
Strategic C3.*

Chinese Strategic C3 - Mr. Mike Metcalf presented a classified briefing titled "Chinese
Strategic C3.”

TSD and Radlant lvory - Commander Nelson and Lisutenant J. Zwirner presented a
classified briefing on TSD and Radiant Ivory.

SDiO Red Team - Mr. Dave Shore, Systems Planning Corporation, presented a review
of SDIO Red Team activities. The overview covered all phases of the program which is
evaluating countermeasures and responses.

SDIO Theater Missile Defense Program - Mr. Dave Israel, SDIO Assistant, Deputy
Director Theater Missile Defense, presented a review of the TMD program addressing
key acquisition and development issues relating to the objective of deploying a system
by the mid-1990s.

The meeting ended with an Executive Session. The mesting was adjourned at 1700

s ot

*” Fred S. Hoffman

Daniel J. Fink
Co-chairman - Co-chairman
Ballistic Missile Defense Task Force Ballistic Missile Defense Task Force




Name

Bell, Austin
Beyster, Bob
Bostrom, Cart O.
Braddock, J. V.
Bunn, M. Elaine
Cambone, Steve
Castieberry, Paul
Cattoi, R. L.
Crouch, J. D.
Cummings, John
Delaney, W.

Dougherty, Russell E.

Dunne, G. W.
Fink, Dan

Gold, Sydell
Goure, D.
Graham, Wm. R.
Hoffman, Fred S.
Howard, W. E.
lkle, F.

DSB/DPB TASK FORCE ON
BALLISTIC MISSILE DEFENSE

Riverside Research Institute
1815 North Fort Myer Drive, Suite 100
Arlingion, VA 22209

Tuesday, July 23, 1991

ATTENDEE LIST

Bepresenting

DA

Task Force Membaer
Task Force Mamber
Task Force Member
05

Task Force Gov Rep
DNA

Task Force Member
D

RRI

Task Force Member
Task Force Member
Task Force Gov Rep
Task Force Co-Chair

Task Force Gov Rep:
DSB Executive Secretary

Task Force Member
Task Force Co-Chair
Task Force Gov Rep
Task Force Member

Name

Kendall, Frank
Kunsberg, P.
Manning, Todd
Masciola, Mario

Nosenchuck, D. M.

Pappas, P.
Pierce, Bruce
Piotrowski, John
Rogers, Mark B.
Russo, M.
Schneiter, George
Shallies, Kenneth
Sterbenz, Henry
Stipe, Paul

Toti, Bill

Villu, Andrus
Waiss, S.
Whitehouse, E. P.
Woolsey, James
Zeiberg, S. |..

Bepresenting
oD

DoD

SAF/AQS

RRI

Task Force Member
Task Foree Gov Rep
Task Force Gov Rep
Task Force Member
AF

SDIO

Task Force Co-Sponsor

OPDUSD{P)S&R/CSO
Kaman

SAFAQS

Task Force Gov Rep
Task Force Gov Rep
Task Force Member
OUSD/A-DSB

Task Force Member
Task Force Member




DSB/DPB TASK FORCE ON .
BALLISTIC MISSILE DEFENSE

Strategic Defense Initiative Organization
The Pentagon

Washington, D. C. 20301

| _ ' Wednesday, July 24, 1991

ATTENDEE LIST

Name Bepreseniing & Name Bepresenting
Araki, Minoru --'f-ask—Fem-Mmber—W Kendall, Frank Task Force Co-Sponsor
Beyster, Bob Task Force Member Maney, Rhol M.
Bostrom, Carl Task Force Member  Mann, Wesiey MSIC
Braddock, J. V. Task Force Member Montague, Dave Task Force Member
Cattoi, Robert Task Force Mamber Pierce, Bruce Task Force Gov Rep
Delaney, W. Task Force Member Piotrowski, John Task Force Member
Dougherty, Russell E.  Task Force Member Schneiter, George  Task Force Co-Sponsor
Dunne, G. W. Task Force Gov Rep Shallies, Kenneth OPDUSD(P)S&R/CS0O
Everett, Robert R. Task Force Member Toti, William Task Force Gov Rep
Fink, Dan | Task Force Co-Chalr Vessey, John Task Force Member
Fossier, Mike W. Task Force Member Viilu, Andrus Task Force Gov Rep
Goering, Kent Task Force Gov Rep Weiss, S. Task Force Member
Goure, D. DSB Exscutive Secretary Weich, Jasper Task Force Member
Hoffman, Fred 8. Task Force Co-Chair Whitehouse, E. DSB Military Assistant
Howard, William Task Force GovRep  Woolsey, James - Task Force Member
Ikle, F. Task Force Member  Yoder, M. N.

Zeiberg, S. L. Task Force Member




DSB/DPB TASK FORCE ON
BALLISTIC MISSILE DEFENSE

Riverside Research Institute
1815 North Fort Myer Drive, Suite 100
Arlington, VA 22209
23-24 July 1991

Juesday. 23 July

Morning Session

0815 Registration

0830 Opening Remarks

Administrative liems

0900 Sponsor's Comments
0930 OSD Strategy & GPALS Arms Control

1100 Break

1115 DSB Retrospective

1215 Working Lunch

Juesday, 23 July

Mr. D. Fink

Col E. Whitehouse
Mr. J. Cummings

Mr. Frank Kendall

Dr. J. D. Crouch
Ambassador Kunsberg

Dr. Joseph Braddock

Afternoon Session

1245 PATRIOT - Part i

1400 Break

1415 [Future] Early Warning Systems
1515 Desert Storm Strategic Mission

1615 Executive Session

8/1/91 9:09 AM

Major A. Bell
CDCOPSDAMO-FDE

Major Paul Stipe
SAFAQS

MAJ Buck Rogers
SAF/LL




0800 Check-in

0815 Administrative Announcements

0830 Soviet ATBM Advancements

0930 Soviet Strategic C3

1030 Break

1045 Chinese Strategic C3

1130 Break

1145 Lunch (Executive Dining Room #3)

Wednesday. 24 July

Mr. Eric Edwards
Mr. Steven Williams
MSIC

Mr. John Herris
DIA

Mr. Mike Metcalf
DiA

Afternoon Session

1315 TS8D & Radiant vory

1415 SDIO TMD Program

1515 SDIORedTeam

1615 Executive Sassion

8/1/81 @11 AM

CDR Neison
SC

LT J. Zwirner
TENCAP

Mr. Dave Israel
SO

Mr. Clyde Bridewell
RAI

Mr. R. Kranc
Mr. D. Shore
SDIO
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MINUTES OF
THE MEETING OF THE
DEFENSE SCIENCE BOARD/DEFENSE POLICY BOARD
TASK FORCE ON
BALLISTIC MISSILE DEFENSE
19-20 June 19861

The third meeting of the DSB/DPB Task Force on Ballistic Missile Defense was held at
the Riverside Research Institute in Arlington, VA, on June 19 from 0830 to 1700 and on
June 20 from 0830 o 1700. The purpose of the meating was to consider ballistic
missile defense development and deployment options, technology development
status, technology policy controls, and the requirements process.

June 19, 1991

Opening Remarks - The meeting was opened by Mr. Fink who welcomed members
and Government representatives to the third task force meeting. He then invited Mr.
Delaney to present his views on ballistic missile defense issues, and an outline for the
task force report. Mr. Hoffman drew the members' attention to a white paper entitied
"The Future of Ballistic Missile Defenses and the ABM Treaty: A Basis for Consensus”
by Senator John Warner (Rep. VA) et al., and an accompanying letter to the President.

Joint Requirements Oversight Council (JROC) and the JROC Process -
LCOL Hyland, JCS, provided an overview of the JROC. He then presented a briefing
on the Theater Missile Defense requirements document which will be made available
to the members at the July meeting.

Brilliant Pebbles Technical Overview - Part Il - Col Worrell, SDIO, completed
the review of the Brilliant Pebbles Program, which he began at the second meeting of
the Task Force. The briefing covered technical characteristics of the systam as well as
acquisition planning.

SDC Concepts for Address!ng the TBM Threat - BGEN Jellett , Director, Joint
Tactical Missile Defense Programs, presented a comprehensive review of the SDC
program for addressing the TBM threat. He covered background requirements, threat,
TMD concept elements, technical demonstrations, sensor consideration, and
interceptors.

ADVBMD Interface Issues - Dr. Bruce Pierce, Director, Defensive Systems,
presented a briefing on the Air Defense Initiative. The briefing covered program goals,
threat , mission, selected technology programs, and the program plan. The relationship
between the Air Defense Initiative and the GPALS Program was discussed. Dr. Pierce
concluded by discussing the ADI funding profile over the next several years.

SDIO Family of Radars for PATRIOT and TMD - LTC S. Peth, SDIO, presented
a discussion on the history of the SDIO ground-based radar and a discussion of the
application of the TMD-GBR to the PATRIOT system. An in-depth discussion took
place of the rationale for solid-state technology and its productivity and availability for
the TMD-GBR. Dr. Weiner, MIT/LL gave a technical presentation on the benefits of
integrating TMD-GBR with PATRIOT.

The meeting ended with the Executive Session.
1




June 20, 1991

Opening Remarks - Mr. Fink opened the meeting with a discussion of briefings the
Task Force would like to have presented to the Summer Study in San Diego.
Agreement was reached on a tentative breakout of which presentations would be
given in Washington and which in San Diego. Mr. Del aney discussed the technical
areas for individual Task Force Members participation in support of the final report
preparation.

Evolutionary Road to GPALS - Ms. Robin Bukelew, SDC, described the
"Evolutionary Road to GPALS" study which is underway at SDC. She described a
building-block approach to ballistic missile defense, which starts with a theater missile
defense building block in the mid-1990's. The presentation covered growth from TMD
to National PALS, to Global PALS, to National Defense and concluded that the
evolutionary approach is practical.

Missile & Advanced Technology Controls - Mr. Sokolski presented an overview
which covered missile technology trends - the evolution toward increasingly capable
systems and components. He then discussed a strategy for coping with this trend.
This discussion of strategy used efforts to control specific high performance Global
Positioning System sets as an example of how the strategy is being implemented.

GBI Technical Overview - Mr. Jim Katechis, SDC, presented a technical and
programmatic overview of the Ground Based Interceptor Program. The briefing
including a review of critical issues - both at system level and at interceptor level. A
video of the first successful system test, conducted in January 1991, was shown. The
program chief engineer provided a technical discussion of seekar operanon during the
tost.

SDIO Architecture Integration Study, Part H - As a follow-on to his presentation
to the second meeting of the Task Force, Dr. Gold presented an introductory mission
and threat discussion on the Archztecture integration Study. This was followed by
status reports on the Evolving Architecture presented in two parts: Theater Missions
by Mr. Dyer, and U. S. Defense and Global by Mr. Sepucha.

JCS Planning Scenarios - CDR A. Ferber, Joint Staff, presented an overview of
JCS planning scenarios, how they are developed, and what is included. He
concluded by noting that scenarios are intended to provide a common frame of
reference and to support key planning documents. They are not, however, intended to
supplant deliberate planning or directly size forces. Finally, he noted that the scenario
development process is on-going.

The meeting ended with the Executive Session.

Sl Hotff

Fred S. Hoffman Danisl J. Fink
Co-chairman Co-chairman
Ballistic Missile Defense Task Force Ballistic Missile Defense Task Force
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DSB/DPB TASK FORCE ON
BALLISTIC MISSILE DEFENSE

Riverside Resecarch Institute
1815 North Fort Myer Drive, Suite 100
Arlington, VA 22209
19-20 June 1991

AGENDA

Wednesday, June 19 Morning Session
08156 Registration
0830  Administrative Hems/Exsecutive Session Mr. D. Fink
Mr. F. Hoffman
0930 Joint Requirements and the JROC Process LCOL D. Hyland
1030 Break s
1115 Brilliant Pebbles Col R. Worrsli
1250 Working Lunch

Wednesday, June 19

1300

1400

1500
1515
1615
1700

Afternoon Session

SDC Concepts for Addressing TBM Threat
ADVBMD Interface Issues

Break
SDIC Family of Radars for PATRIOT & TMD
Executive Saession

Adjourn

6/19/81 8:42 AM

BGEN J. M. Jellett
USASDC

Dr. B. J. Piarce
DDREE(S&TNF)

LTC Steve Peth




Thursday, June 20 Morning Session

0815 Registration

0830 Administrative Announcements/Chairman's Comments Mr. D. Fink
Mr. F. Hoffman
0900 Evolutionary Road to GPALS Ms. R. Buckelew
Mr. Bob Wolls
s

1000 Break
1015 Missile & Advanced Technology Controls Dr. Sokolski
_ ISA/NP
1115 GBIl Technical Overview Mr. J. Katachis
USASDC

1215  Working Lunch

Thursday, June 20 Afternoon Session
1300 SDIO Architecture Integration Study - Part Il Dr. T. Gold
| _ | : | Hicks and Associates
1430 JCS Scenarios CDR A. Ferber
- K8

1830  Executive Session
1700 Adjourn

6/18/91 8:42 AM
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Task Force Member
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Task Force Gov Rep
Task Force Gov Rep
Task Force Gov Rep

DSB Execuiive Secretary.
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Task Force Member
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Masciola, M.
Minichiello, L,
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Piotrowski, J. L.
Ross, D.
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Shallies, K. H.
Tennant, S.
Viilu, A.
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~Welch, J.
Whiteshouse, E. P.
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SDC (Briefer)
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Task Force Gov Rep
Task Force Member
Task Force Gov Rep
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Task Force Gov Rep -
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Task Force Member
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“Task Force Member
OUSD/A-DSB

8DIO (Briefer)
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MINUTES OF
THE MEETING OF THE
DEFENSE SCIENCE BOARD/DEFENSE POLICY BOARD
TASK FORCE ON
BALLISTIC MISSILE DEFENSE
30-31 May 1991

The second meeting of the DSB/DPB Task Force on Baillistic Missile Defense was held
at the Riverside Research Institute in Arlington, VA on May 30 from 0830 to 1700 and
on May 31 from 0800 to 1700. The purpose was to consider Theater Ballistic Missile
Defense recommendations for development and deployment options, the technology
underpinning, ABM Treaty implications, and other policy-related issues.

30 May 1991
Opening Remarks

Mr. Daniel J. Fink, Task Force Co-Chairman, opened the meeting with Administrative
items, Introduction of New Task Force Members and New Government
Representatives. The Task Force Members discussed threat definition and treaty
compliance issuss.

Brilliant Pebbles Technical Overview - Col Roland Worrell, SDIO, presented the .
Brilliant Pebbles Technical Overview. He covered operational concepts, relationships
to GPALS, program schedule and freaty compliance. The Task Force discussed
issues related to these subjects. The Executive Secretary will schedule Col Worrell to
return and continue the discussion.

E2l. - Mr. Allen Sherer, E21 Project Manager from USASDC HEDI! Project Office,
described the history and development of the E2( program. Members discussed
issues related to the projected capabilities of the E2| missile system.

Navy SDI - CAPT Dick Childers and CMDR Groenig of the Navy SDI Office briefed
that status of ongoing Navy SDI study projects. CMDR Groenig, Navy PMS 400,
described the Aegis Weapon System and its potential for TMD application. Members’
discussion focused on issues related o these subjects.

Offense-Defense Integration Concepts. - Mr. Greg Shulte from OSD/ISP
Strategic Forces Policy Office presented Offense-Defense Integration Concepts. He
covered implications at strategic and theater levels and for both offensive and
defensive forces. Members discussed issues related to these subjects, as well as
implications for command and control.

Compliance Issues.- Mr. Lee Minichiello, OUSD/A discussed ABM Treaty
Compliance Issues. His briefing entitled Theater/Tactical Ballistic Misslie Defense
covered the USD(A) role in DoD treaty compliance authority, the USD(A) internal
organizational structure, process and policy, and a discussion of compliance issues.
Mr. Minichiello concluded by discussing his view of the process to be followed in
obtaining future Theater Missile Defense certifications.




T-PALS Study Overview - Mr. Troy Crites, POET reviewed the T-PALS Study
Overview which was conducted in the Fall of 1990. The study presented a series of
alternatives for developing an effective Theater Missile Defense system.

The meeting ended with the Executive Session.

31 May 1991 _

SDIO Architecture Integration Study (AIS) - Dr. Ted Gold, Hicks And
Associates, Inc., and Mr. Wayne Winton of W.J. Schafer provided an overview of the
on-going AlS. The focus of the study, planned to last eight months, is active ballistic
missile defense. The study will evaluate: Protection Against Limited Strikes, Mission
Expansion Potential, Geopolitical/Strategic Factors, Cost and Schedule Alternatives,
and Compatibility with Military Strategy.

GPALS and the Allies - Dr. David Martin, SDIO, reviewed GPALS and the Allies.
Dr. Martin presented an overview of the current SDIO activities involving Allies. He
reviewed the Allied view of the GPALS program, architecture initiatives,
technical/research programs, and other cooperative efforts.

Future Early Warning System Overview - Major Paul Stipe (SAF/AQS) -
Postponed.

Air Force TMD Analysis - LtCol Joe Rouge, (USAF/SSD) reviewed current Air
Force Theater Missile Defense activities and plans for the near term. He discussed Air
Force actions underway in the areas of active defense, passive defense and
countermeasures.

Brilliant Eyes Technical Overview. - Mr. Steve Kinaman, GRC, conducted the
Technical Overview. He covered the Brilliant Eyes operational -concept, technical
description and acquisition plan. o :

Lethality Program Overview. - LtCol Charles Martin, SDIO, conducted the
overview. The presentation included a discussion of both strategic and theater kinetic
energy weapon lethality as well as a summary of lethality requiremants for chemical
weapens. The board requested and received an evaluation of the adequacy of
funding for iethality studies.

The meeting ended with the Executive Session

P

A

Fred S. Hoffman Daniel J. Fink
Co-chairman Co-chairman
Ballistic Missile Defense Task Force Ballistic Missile Defense Task Force
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Task Force Member
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DSB Executive Secretary Welch, 1.
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SDC (Briefer}
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Task Force Gov Rep
Task Force Member
Task Force Gov Rep
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SDIO (Briefer)




Name
Beyster, J. R.
Braddock, J. V.
Bostrom, C. O.
Buckelew, R.
Cattoi, R. L.
Cummings, J. W.
Delaney, W. P.
Donalson, E. L.
Dresen, T.
Dunne, G. W.
Dyer, J. L.
Everatt, R. R.
Fink, D.
Fossier, M. W.
Gerry, E.
Goering, K. T.
Gold, 8.

Gold, T. 8.
Goure, D.

Henrickson, W. L.

DSB/DPB TASK FORCE ON

'BALLISTIC MISSILE DEFENSE

Rivarside Research Institute
1815 North Fort Myer Drive, Suite 100
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LMSCC (Briefer)
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DSB/DPB TASK FORCE ON
BALLISTIC MISSILE DEFENSE

Riverside Research Institute
1815 North Fort Myer Drive, Suite 100
Arlinglon, VA 22209
30-31 May 1991

AGENDA
Thursday, May 30 Morning Session
0830 Registration
0900 Waelcoming Remarks, Administrative ltems, Introduction of New Mr. Daniel J. Fink
Task Force Members and New Government Representatives, Mr. Fred S. Hoflman
Executive Session
0915 Brilliant Pebbles Technical Qverview Col Roland Worrell
LtCol Roy Aydelotte
SDIO
1015 Break
1030 E2 Mr. Alan Sherer
L2204
Mr. Charles Kelley
Coleman Research Corp.
1130 Navy SDI CAPT Richard Childers
Mr. Steve Bravy
Navy SDI
CDR Stan Groenig
S ' PMS 456
1200 Working Lunch
Jhursday, May 30 Afternoon Session
1300 Offense-Defense Inlegration Concepls Mr. Greg Shulte
(ISP/NF & ACP)
1400 Compliance Issves : Mr. Lee Minichiglio
(OUSD/A)
1500 Break
1515 T-PALS Study Overview Mr. Troy Crites
{POET)
1615 Executive Session
1700  Adjourn

6/3/91

9:02 AM
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May 31

Moming Sessi

0800

0810

1000
1015

1100

1215

Administrative Announcements

SDIO Architecture Integration Study

Break
GPALS and the Allies

Air Force TMD Analysis

Working Lunch
Information on Summer Study

May 31

Dr. Ted Gold

Hicks And Associates, Inc.
Dr. Robert Sepucha

W. J. Schafer

Dr. David Martin
8DI0

LtCol Joseph Rouge
(USAF/SSD}

Mr. Ron Sliger
SAC

1300

1400

1600

1518

1600
1700

6/3/91

Brilliant Eyes Technical Overview

Lethality Program Overview

Break

Future Early Warning System Overview

Executive Session
Adjourn -

9:02 AM

Afterncon Session

Mr. Stove Kinaman
GT

- L10ol Charles Martin

Major Danny Wilhelm
LiCol John O'Connor
(SAF/AQS)
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MINUTES OF
THE MEETING OF THE
DEFENSE SCIENCE BOARD/DEFENSE POLICY BOARD
TASK FORCE ON
BALLISTIC MISSILE DEFENSE
23-24 APRIL 1991

The first meeting of the DSB/DPB Task Force on Ballistic Missile Defense was heid at
the Riverside Research Institute in Arlington, VA on April 23 from 0905 to 1730 and on
April 24 from 0845 to 1745. The purpose was to consider Theater Ballistic Missile
Defense recommendations for development and deployment options, the technology
underpinning, ABM Treaty implications, and other policy-related issues.

23 April 1991
Opening Hemarks

Mr. Daniel J. Fink, Task Force Co-Chairman, opened the meeting and discussed key
issues and agenda items, and the members discussed the study Terms of Reference
(TOR). Mr. Calvin Vos, Attorney Advisor from the Standards of Conduct Office then
briefed the Task Force on conflict-of-interest laws.

ABM Treaty Issues - Mr. Benson Adams, Deputy Commissioner of the Standing
Consultative Commission, briefed status of arms control negotiations with the USSR.

SDIO Theater Missile Defense Program - COL Harold Richardson, SDIO
Associate Director for Theater Missile Defense, reviewed the 1991 congressional
direction to accelerate and centrally manage TMD research. He described how DoD
and SDIO are organized to meet their management responsibilities and explained the
FY 92 funding plans for SDIO TMD Programs. Implications for the early fielding of
TMD systems were noted. - '

GPALS System Architecture and SDI Program Plan - Dr. Edward Gerry, SDIO
System Architect, reviewed the President’s Jan 1991 direction to refocus SDI! toward
protection from limited ballistic missile strikes. Possible GPALS system acquisition
costs and BMD budget evolution was discussed. The Task Force members agreed to
hear a briefing on the ongoing SDIO Architecture Integration Study. The Task Force
Executive Secretary will schedule this briefing.

Extended Range Interceptor (ERINT-1) Description and Program Plans -
Mr. Joe Butler, ERINT-1 Program Manager, described the ERINT-1 program. Task
Force members discussed lethality and kill assessment of complex warheads.

PATRIOT Description and Lessons Learned from Operation Desert Storm -
Mr. Gene Preston, PATRIOT Project Office, provided a system overview and
description of PATRIOT. Mr. Preston reviewed results of PATRIOT performance
against SCUD during Operation Desert Storm. The Executive Secretary will schedule
a follow-up briefing on PATRIOT performance at a future meeting. Mr. Sid Gaddy, also
of PATRIOT Program Office, described the PATRIOT Growth Program.




Data Derived from Space-Based Sensors - Colonel Frederick Herre, Director of
Missile Warning at USSPACECOM described the USSPACECOM support fo
Operation Desert Storm. Task Force members discussed issues related to the lessons
learned from the recent Gulf war.

24 Aprit 1991

Soviet Strategic Force Modernization - Mr. Lawrence Gershwin, National
Intelligence Officer for Soviet Strategic Programs, provided information on Soviet
Strategic Force Modernization and nuclear weapons command and control. Dr. Peter
Pappas recommended another briefing that might provide additional insight. The
Executive Secretary will schedule this briefing.

IA, described the (P)}(3):50

 discussed issues USC §403(g)
-Section 6

Global Proliferation of Ballistic Missiles
expansion of ballistic missile technology wo
related to proliferation,

Current TMD Program Plans and Descriptions - Mr. Paul Lynch, Program
Manager for Theater High Altitude Area Defense (THAAD), briefed the program
objectives. Task Force members discussed program schedule and overall acquisition
strategy. Major Logan Cox, Ground Based Radar-Theater Missile Defense (GBR-
TMD) Program Office, described his program. Members discussed issues related to
GBR-TMD support to THAAD and PATRIOT. Mr. Mike Holtcamp from the Arrow Joint
Program Office briefed the Task Force on potential technology payoffs for the United
States from the Arrow Program.

Current SDI Policy and Recent Decisions on GPALS - Mr. Jack D. Crouch |,
Principal Deputy Assistant Secretary of Defense, International Security Palicy,
provided an overview of recent SDI policy decisions and an examination of GPALS
prospects and issues. The Task Force held considerable discussion on the rationale
for GPALS in the current and projected strategic and theater contingency environment. .-

Roundtable Discussion: Recent Soviet Writings on Ballistic Missile
Defenses - A roundiable discussion was held between Task Force members and a

(b)(3):50 panel consisting of CIA; Mr. Keith Payne, National Security
;’S;;f: 23{9) _Research; and Mr. Dan Goure, OSD Competitive Strategres Office. The members
" discussed the possible impact of testing or deploying various elements of defensive

systems on the ABM Treaty.
s ~
e Fred S. Hoffman - Daniel J. Fink
Co-chairman Co-chairman
Ballisitc Missile Defense Tas_k Force Ballistic Missile Defense Task Force
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Pappas, P.G. Task Force Gov Rep
Pierce, B.J. 0SD
Piotrowski, J.1.. Task Force Member
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DSB/DPB TASK FORCE ON
BALLISTIC MISSILE DEFENSE

Riverside Research Institute
1815 North Fort Myer Drive, Suite 100
Arlington, VA 22208
23-24 Aprit 1991

AGENDA

Tuesday. 23 April

0830

Morning_Session

Registration

0900* Welcoming Remarks, Administrative ltems, Meeling Dates Daniel J. Fink
Introduction of Government Representatives Fred S. Hoffman
0905 Conflict of interest Briefing OSD General Counsel
Col Vos
0915* Discussion of Key Issues/Agenda ltems for the Task Force, Daniel J. Fink
Review of Terms of Reference, Key Questions To Be Addressed Fred S. Hoffman
1000 Ben Adams
1015 Break
1030 8DIO Theater Missile Defense Program Colonel Hal Richardson
SDI0
1115 Overview of Current GPALS Systems Architecture and SDI : Ed Gerry
Program Plan SDIC System Arch:_‘teci
1200 Working Lunch
Afternoon Session
1300 ERINT Description and Program Plans Joseph Butler
USASDC
1330 PATRIOT Description and Lessons Learned from Eugene Presion
Operation Desert Storm Sidney Gaddy
FATRIOT Project Office & ODCSOP
1500 Break
1515 Data Derived From Space-Based Sensors Colonel Frederick Herre
1600* Open Discussion
1700 Adjourn

*Executive Session (Atlendees to be determined by Cochairmen)




Wednesday, 24 April Morning Session

0830 Soviet Strategic Force Modernization and Soviet Nuclear Lawrence Gershwin
Weapons Command and Confrol National Intelligence Officer
for Soviet Strategic Programs

0830 Global Proliferation of Ballistic Missiles

1030 Break
1045 Current TMD Program Plans and Descriptions: TBA
ARROW, THAAD, GBR-TMD ' USA and SDIO

1215 Working Lunch

Afternoon Session

1400 Overview of Current SDI Policy, Background on Recent Jack D. Crouch, I
Decisions on GPALS, and OASD/ISP Informal Qutiook on Principal Depuly Assistant
GPALS Prospecis and Issues Secretary of Defense
International Security Policy
1445" Open Discussion _ Daniel J. Fink
Fred 8, Hofiman

1545 Break

1600 Roundtable Discussion: Recent Soviet Writings on Ballistic

Missiles Defenses-- Evidence of a Debate or Merely Fall-out from CIA
Glasnost? Keith Payne
National Security Research

Dan Goure

Competitive Strategies Office
1700 Adjourn

*Executive Session (Attendees to be determined by Cochairmen)




OFF:!CE OF THE SECRETARY OF DEFENSE

WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE

BOARD MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)
TASK FORCE
ON SDI COUNTERMEASURES

20 - 21 FEBRUARY 1991

The third meeting of the Defense Science Board on SDI Countermeasures was held on 20 and 21
FebmaymArhngmnVirg:ma. Ahstofattcndccslsmchld@dasAnachmcml the agenda for both
daysmAnachmem

Mr. Robm Emtt, Task Force Chalrman, 0 nad the Febmary 20 session with a mmitable ‘
discussion on the subjects of what the task fmhas learned to date, what has surfaced as
ifmportant issues in the area of countermeasures development, implementation in the SDI GPALS
systems analysis and design process, and what the task mbehevcstobcmaswhlch are in need
of further investigation. Each of the members presented their views on these subjects and they
became areas of interest and questions for the two days of briefings.

Dr. Tom Ward presented an overview of the SDIO SCORE (SDI Cooperative Research Exchange)
activities with the United Kingdom. He stated that the purpose of SCORE is to achieve a
exchange of information on an essentially equivalent basis in areas of SDI research in
which the U.S. or UK. has a capability or program. He prcsentcd an overview of the current
programs wim'c dns miaucnsmp cmemly mm _

‘ ARt "j *,‘megleyand Mr. Stcpﬁen Meﬁca!ffmm the UK. Ministry efDefensc pmszntcdthe- :

U. K's involvement in the SCORE activity. The prcscntauans highlighted eight programs
conducted solely by the British which produced results pertinent the current SDI issues, and how
the results of these programs were made available to the U.S. through SCORE. Another six
jointly mwaged (U.S. / UK.) test programs also produced results which were made available to
both countries. A summary of the technical aspects and results for each of the flight tests was
presented. The UK. is also conducting an Nth Country Threat and Countermeasure Study, the
progress of which was also briefed to the DSB.

Ms. Sandra Hiltenbeitel from the Air Force Foreign Technology Center presented the technical
characteristics and results of two joint US/UK SCORE Programs, Pet Worth and Red Tigress. For
each of these programs Ms. Hiltenbeitel illustrated the test objectives, the test events, the
information which was collected and the conclusions that were reached.

Mr. James Robbins of the Central Intelligence Agency presented the agency's assessment of global
missile proliferation. The briefing highlighted countries believed to be producing and distributing
medium and long range ballistic missiles, and countries believed to be purchasing them. Assessed
technical characteristics such as performance and payloads were also presented.

Lt. Col. Dennis Patrick presented an update on the current GPALS system threat scenarios. This
included summaries of current scenario development efforts, integration of aerodynamic threat
systems, support to the Architecture Integration Study and dcvclopment of a specific START
constrained non-responsive threat scenario. Dr. Stephen Kramer also presented the PENAIDS and
countermeasures which have been incorporated into the GPALS scenarios and described the




technical capabilities for many of them.

Ms. Jean Knighten and Mr. Jan Sprinkel presented the Defense Intelligence Agency's (DIA)
System Threat Assessment Report STAR validation process. The presentation focused of aspects
of the intent of the STAR, material contained within the STAR, and the organizations within DIA
responsible for development of the STAR. Analysis and evaluations which are currently underway
to support future revisions to the STAR, as well as technical parameters for some systems were
also presented.

A two hour Policy Perspective Roundtable session was held with twelve members of the SDI
‘policy community. The panel was led by Assistant Secretary of Defense for Strategic Defense
Douglas Graham. The discussion centered on the current goals and issues of the GPALS

Program.

The agenda for the February 21 meeting, also held in Arlington, focused on countermeasure
integration into a number of current GPALS system design programs. The meeting was preceded
by a one hour round table discussion by DSB members on the material presented the previous
day.

Dr. Thomas Ward introduced the agenda with a discussion of how the CMI Program has
contributed to the specific SDI system selections and systems designs in the past, and some of the
integration activity currently being conducted.

Col., William Ryan with the U.S. Army's Strategic Defense Command, presented an overview of -
the Army's Ground Based Radar (GBR) Program and introduced a number of specialty speakers.
The functions of the GBR were discussed and assessments of the current GBR concept to perform
these functions were presented. Operational come.pts anxd mitigation techniques for the GBR were -
provided for a variety of countermeasures.

An update in the progress of the TMD Discrimination Program was provided by Lt. Col Chris
Johnson. Technical specifics for eleven proposed flight tests to resolve discrimination issues
related to countermeasures were presented.

Presentations on National Missile Defense (NMD) countermeasure planning by Mr. Lloyd
Stoessell (SDIO), and the current Ground Based Interceptor (GBI) by Mr. Gene Lenning (SDC)
were made. Mr. Stoessell described the current NMD Architecture and the role of the GBI within
the architecture. Mr. Lenning presented the technical performance of the GBI and evaluations of
GBI performance against selected countermeasures.

The meeting concluded with an executive session to evaluate the presentations and to consider

briefings for the March meeting.

. - !
A s
Mr. Robert Kranc Mr. Robert R. Everett

Executive Secretary DSB Task Force Chairman




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES
20 FEBRUARY 1991

ATTENDEES
Members and Advisors
Mr. Robert Everett Dr. John Cornwall
Mr. Edwin Key Gen. Donn Starry
Dr. Seymour Zeiberg Mr. John Walsh
Mr. Theodore Jarvis
Government Advisors
Mr. Gene Sevin Dr. Peter Pappas
Dr. Sydell Gold Dr. Bruce Pierce
Cdr. AHlen Topp
Brief {_Technical S I
Dr. Richard Bleach Mr. Roy Dommett
Mr. Robert Feldhuhn Dr. Edward Gerry
Dr. Theodore Gold ' Mr. Douglas Graham
Ms. Sandra Hiltenbeitel Ms. Jean Knighten
Mr. Stephen Metcalf Lt. Col. Kevin Ross
MGen. Malcolm O'Neill Mr. Gordon Oehler
Mr. Geoffrey Owen Lt. Col. Dennis Patrick
Mr. Anthony Quigley M. Michael Rance
Mr. James Robbins Ms. Jan Sprinkel
Col, Robert Swedenburg Dr. Richard Wagner
Ms. Sharon Witczak Mr, John Wright
Col. Raymond Ross Col. James Withycombe
Executive Secretary DSB Secretariat
Mr. Robert Kranc Lt. Col. David Beadner

Mr. Thomas Holland (contractor support)

Members Not Attending

Dr. Ashton Carter Dr. Leon Cooper
Mr. Daniel Fink . Mr. Sanual Tennant

/ ,,/.;/ Attachment 1
Kl / Aitare '




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES
21 FEBRUARY 1991

ATTENDEES
Members and Advisors
Mr. Robert Everett Dr. John Cornwall
Mr. Edwin Key Gen. Donn Starry
Dr. Seymour Zeiberg Mr. John Walsh
Mr. Theodore Jarvis
G ¢ Advi
Mr. Gene Sevin Dr. Peter Pappas
Dr. Sydell Gold Dr. Bruce Pierce
Cdr. Allen Topp Dr. David Finkelman
Brief. { Technical S I
Col. Robert Swedenburg Dr. Keh-Ping Dunn
Mr. David Israel Col. Gilbert Stieglitz
Mr. Gene Lenning Mr. Albert Perrella
Lt. Col. Chris Johnson Mr. Wade Kurnegay
Lt. Col. Dennis Patrick Mr. Earl Reed
Mr. Lloyd Stoessell Mr. Charles Walls
Dr. Thomas Ward Col. William Ryan
Ms. Carol Evans
Executive Secretary DSB Secretariat
Mr. Robert Kranc Lt. Col. David Beadner

Mr. Thomas Holland (contractor support)

Members Not Atfending
Dr. Ashton Carter Dr. Leon Cooper
Mr. Daniel Fink Mr. Sanual Tennant

/2%1/4 f , &LHy Attachment 1




DSB TASK FORCE ON SDI COUNTERMEASURES

February 20

0900 - 0930
0930 - 1030
1030 - 1045
1045 - 1100
1100 - 1200
1200 - 1215

Afternoon

1215 - 1300

1300 - 1400
1400 - 1600
1600 - 1700

February 21
Morning

0800 - 0900
0900 - 1030
1030 - 1215
1215 - 1230
Afternoon

1230 - 1400
1400 - 1500

o 7 Home

AGENDA

SDIO Score Activities
- Overview

- UK Countermeasures
- Petworth

- Red Tigress

Intelligence Update
- CIA: Missile Proliferation

Working Lunch

DIA: STAR Validation

Threat Update
- Scenarios

Policy Perspectives

Executive Session

Executive Session

SDIO Program Responses to CM's
- GBR

- TMD

Working Lunch

GBI Description

Executive Session
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MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)
TASK FORCE
ON SDI COUNTERMEASURES

16 - 17 JANUARY 199,

The second meeting of the Defense Science Board on 5DI Countermeasures was
held on 16 and 17 January in Arlington Virginia. A list of Attendees is included as
Attachment 1 with an agenda included as Attachment 2.

Mr. Robert Everett, Task Force Chairman, opened the January 16 session at 0900, by
restating that the mission of the task force is to make recommendations on the
overall area of SDI countermeasures. This includes developing a firm
understanding of the requirements of SDS in the GPALS environment, the
adequacy of the countermeasures and how countermeasures are integrated into the
system design process. The integration of these three factors is necessary for a
comprehensive view of the countermeasures development process.

Lt. Col. Chris Johnson presented the TMD System Level Discrimination Flight Test
Program. He presented the rationale which led to the development of specific TMD
system level discrimination issues, outlined the required flight tests which would
produce data sufficient to evaluate the magnitude of the discrimination issues and
presented a schedule of proposed flight tests necessary to obtain the data.

Captain John Roberts and Mr. Bruce Haselman presented the Ballistic Missile
Organization's (BMO)} involvement in the Countermeasures Integration (CMI)
Program. This breaks into three portions, the Technical Interaction Program which
is where CM analysis is conducted to support the Red/Blue Interaction. The
Technical Operations and Engineering Program, where databases previously
developed by BMO are researched for CM applicability, and the Threat Analysis
Program where specific CM technologies are developed and tested. BMO reviewed
all current CM support efforts and a number of the important previous efforts.

Dr. Alex Ross, et al. presented CMI Program activities at MIT Lincoln Laboratory.
These were separated into four separate briefings in the areas of the
Countermeasures Technology Base, FIREBIRD test results, Theater (TMD)
Countermeasure Study and planned and proposed future activities. The CM Base
Program consists of broad based CM studies and analysis (primarily Red Team), and




the investigation of specific technical issues. The FIREBIRD briefing focused on the
results from the first flight and the objectives for the upcoming flight. The TMD
Study focused on how the laboratory identifies and evaluates specific CM
technologies. In the last area, the FY92 activities and the FY93-95 plans were
presented.

The agenda for the January 17 meeting, also held in Arlington Virginia, was a
continuation of the test related activities in the CMI Program. The meeting was
preceded by a round table discussion by the task force members on the issues and
concerns on the material presented on the previous day,

The first set of briefings were presented by representatives from Sandia National
Laboratories on the subject of the Countermeasures Verification Program at Sandia.
Al Bustamante et al. presented both flight test and analysis activities in seven
specific countermeasure areas. The presentation focused on how the Sandia CM
analysis activities are coordinated with the larger SDI CM and Threat Communities
and how this process assisted Sandia in developing test objectives and flight test
requirements. The results of recent flight tests were presented and emphasis was
made on how these results provide the necessary data to establish CM requirements
and effectiveness measures.

The fina!l briefing was made by Captain Robert Kelsey on the SDIO Targets Program.
Captain Kelsey explained that the prime objective of the Targets Program is to
provide targets for flight tests for each of the GPALS element programs. This
involved developing and integrating user requirements, developing target designs,
providing delivery capability (boosters, test ranges, etc.) and integrating these
elements into successful tests. A review of the current Target Program activities was
provided including the GPALS programs currently supported and a few specific
targets for these programs.

By agreement of the members present, future meetings of the Task Force were
scheduled for the following dates: 20-21 Feb; 19-20 Mar; 9-10 Apr and 14-15 May.

b T Hine TRAeH . St

Mr. Robert Kranc Mr. Robert R. Everett
Executive Secretary ' DSB Task Force Chairman




DEFENSE SCIENCE BOARD TASK FORCE ON

SDI COUNTERMEASURES
16 JANUARY 1993
ATTENDEES
Members
Mt. Robert Everett Dr. John Comwall
Mr. Edwin Key Mr. Samual Tennant
Dr. Seymour Zeiberg : Mr. John Walsh

Mtr. Theodore Jarvis

Government Advisors

Dr. Gene Sevin COL. David Ross
Dr. Sydell Gold - Dr. Peter Pappas
Dr. David Finkelman

Brief 1 Technical S !
Mr. Don Coe Mr. Charles Bruce
Mr. William Ince Mr. Bruce Deal
Col. Robert Swedenburg Capt. John Roberts
Dr. Thomas Ward Mr. Alex Ross
Mr. Bruce Haselman Mr. Steven Achramowitz
Mr. Keh-Ping Dunn Lt. Col. Chris Johnson
Ms. Debbie Osborn
Executive Secretary - DSB Secretary
Mr. Robert Kranc Lt. Col. David Beadner

Mr. Thomas Holland (contractor support)

Members Not Attending
Dr. Ashton Carter Dr. Leon Cooper
Mr. Daniel Fink Gen. Donn Starry

Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON

SDI COUNTERMEASURES
17 JANUARY 1991
ATTENDEES
Members
Mr. Robert Everett Dr. John Cornwall
Mr. Edwin Key Mr. Samual Tennant
Dr., Seymour Zeiberg Mr. John Walsh
Mr. Theodore Jarvis Gen Donn Starry

Vernm Advi

Dr. Gene Sevin COL. David Ross
Dr. Sydell Gold Dr. David Finkleman
Col. Gilbert Stieglitz Cdr Alien Topp

Briefers and Technical Support
Mr. Greg Foltz

Mr. Bruce Balmer . Mr. Al Bustamante
- Col. Robert Swedenburg . Capt. Robert Kelsey
Ms. Debbie Osborn '
Executive Secretary DSB Secretary
Mr. Robert Kranc Lt. Col. David Beadner

Mr. Thomas Holland {contractor support)

Members Not Attending
Dr. Ashton Carter Dr. Leon Cooper
Mr. Daniel Fink

Attachment 1




January 16
0900 - 1045

1045 - 1230

1230 - 1245

1245 - 1600

1600 - 1700

anu 17

0830 -~ 1200

1200 - 1215

1215 - 1400

1400 - 1500

DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES

AGENDA

TMD Countermeasure Activities
LTC Chris Johnson

BMO Countermeasure Activities
Capt. John Roberts

Break (Working Lunch)

Lincoln Lab Countermeasure Program
Dr. Alex Ross

Executive Session

Sandia National Lab CM Program
Al Bustamonte

Break (Working Lunch)

SDIO T&E (Targets)
Capt. Robert Kelsey

Executive Session

Attachment 2




OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE
BOARD

MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)
TASK FORCE
ON SDI COUNTERMEASURES'

19 - 20 MARCH 1992

The fourth meeting of the Defense Science Board Task Force on SDI Countermeasures was held
on 19 and 20 March in Arlington, Virgmia The agenda and list of atiendees for both days are
included as attachments.

Mr. Robert Everett, Task Force Chairman, opened the March 19 session at 0800, by conducting a
roundtable session where each of the DSB members stated their insights into the issues involving
the adequacy with which countermeasures have been developed, assessed, and integrated into the
systems analysis and design processes. This became the subject of a lengthy discussion which
resulted in a determination of future courses of action necessary for the task force review.

Mr. Warren Dickinson and Mr. Earl Reed from the US Army Strategic Defense Command
(USASDC) presented the current concepts for the Ground Based Radar (GBR). Technical
descriptions were presented for both the National and Theater Missile Defense radar concepts. A
portion of the technical presentation was dedicated to a description of how USASDC develops
responses to the proposed countermeasures. A number of charts were presented describing
specific responses to selected radar countermeasures.

Col. John Mill (SDIO/TNS) presented the SDIO Midcourse Space Experiment Program. He
stated the objectives of the program are to: 1) demonstrate IR and visible midcourse sensor
functions from space, 2) provide a multispectral midcourse target and background database, and 3)
integrate sensor technologies. He provided technical descriptions of the sensors, descriptions of the
targets and priorities of the missions and technical descriptions of each of the tests.

The afternoon executive session was a discussion concerning the manner and adequacy with which
the GBR program has been addressing countermeasures in the various GBR designs.

The agenda for the March 20 meeting addressed the activities of the PENAID Panel and the
THAAD Program. The briefings were preceded by a two hour executive session where issues from
the previous day, and the composition of the DSB Interim Report were discussed.

Charles Bucy (USASDC) presented the PENAID Panel's PENAIDS and countermeasures which
have been incorporated into the SDI System Threat. The briefing illustrated what service agencies,
national laboratories, intelligence community members and contractors comprise the membership of
the PENAID Panel, and how the PENAID Panel coordinates its work with the threat and
intelligence communities. Mr. Bucy described the PENAID Panel's responsibilities, process for
PENAID suite development and a number of threat scenarios where PENAID suites have been
incorporated. He further described in detail eight PENAID suites which have been the focus of
current activity.




The Theater High Altitude Area Defense (THAAD) Interceptor concept was presented by Mr. Paul
Lynd from the THAAD Project Office (USASDC). The presentation encompassed the functions of
THAAD, interaction with the theater GBR and the concept of operations. Techmical descriptions
were provided for three current THAAD concepts; advantages and disadvantages were discussed.
There was a discussion of what work the THAAD Project Office has undertaken in the area of
countermeasure development and THAAD system responses.

The meeting was concluded with an executive session to evaluate the progress made over the two

days and determine what briefings would be appropriate for the April sessi ' % i f

At

Col. Robert Swed @ Mr. Robert Everett
Executive Secretary DSB Task Force Chairman




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES
19 MARCH 1992

ATTENDEES

Members and Advisors
Mr. Robert Evereit Mr, Edwin Key
Mr. Daniel Fink GEN Denn Starry
Mr. Samual Tennant ' Mr. Theodore Jarvis
Dr. Leon Cooper
Executive Secretary DSB Secretary
Mr. Robert Kranc Lt. Col, David Beadner

Mr. Thomas Holland (contractor support)

Government Advisors
Dr. David Finkleman Dr. Peter Pappas
Col. David Ross Dr. Gene Sevin
Support
Mr. David Israel - Lt. Col. Chris Johnsoa'
M. Earl Reed Col. Gilbert Stieglitz
Col. Robert Swedenburg Mr, Warren Dickinson
Mr. John Mill
Members Not Aftending
Dr. Ashton Carter Dr. John Cornwall
Dr. Seymour Zeiberg Mr. John Walsh

Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON

Mr. Robert Everett
Mr. John Walsh
Mr. Samual Tennant
Dr, Leon Cooper

Executive Secretary
Mz, Robert Kranc

SDI COUNTERMEASURES

20 MARCH 1992
ATTENDEES

Members and Advisors

Mr. Thomas Holland (contractor support)

Dr, David Finkleman
Col. David Ross

Dr. Steven Kramer
Dr. David South

Dr. Thomas Ward
Mr. David MacMillan
Mr. William Robb
Mr. Howard Rude
Mr. Paul Lynd

Dr. Ashton Carter
Dr. Seymour Zeiberg

Government Advisors

Mr, Edwin Key
GEN Donn Starry
Mr. Theodore Jarvis

DSB Secretary
Lt. Col. David Beadner

Dr. Peter Pappas
Dr. Gene Sevin

Mr. Earl Reed

Col. Robert Swedenburg
Mr. Charles Bucy

Mr. Michael Judd

Mr. Doug Nicholls

Mr, Warren Dickinson
Mr. Jeff Butler

Dr. John Comwall
Mr. Daniel Fink

Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON

MARCH 19

Executive Session

Ground Based Radar
Mr. Warren Dickinson
Mr. Earl Reed

Working Lunch

Ground Based Radar

Midcourse Space Experiment
Col. John Mill

Executive Session

MARCH 20

Executive Session

PENAIDS
Lt. Col. Dennis Patrick

Working Lanch

THAAD
Paul Lynd

Executive Sesston

SDI COUNTERMEASURES
AGENDA

0800 - 1000

11000 - 1200

1200 - 1230
1230 - 1500
1500 - 1600

1600 - 1700

0800 - 1000
1000 - 1200

1200 - 1215
1215 - 1330

1330 - 1430

Attachment 2




OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

D oAms | ~-  MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)

TASK FORCE ON
SDI COUNTERMEASURES

9 - 10 APRIL 1992

The fifth meeting of the Defense Science Board on SDI Countermeasures
was held on 9 - 10 April in Arlington Virginia. The agenda and list of
attendees for both days are included as attachments to these minutes.

Mr. John Geisinger presented a preliminary design concept for a C-band
escort jammer. The presentation included the characteristics, design and
operational concept for the jammer. Determination was made that "off-the-
shelf” components could be used, component list and prices were included.
Effectiveness of the jammer against C-band radar was not presented

Mr. Troy Crites of the Phase One Engineering Team (POET) presented the
Blue Team's responses to Red countermeasures. The presentation featured
nine countermeasures which the Red Team posed to Blue over the last two
Red/Blue exercises. A discussion of how Blue responded to the
countermeasures consumed most of the briefing. The Blue Team's response
to both standoff and escort jammers constituted a large portion of the

briefing.

Mr. Paul Lynch with the THAAD Project Office of U S Army Strategic Defense
Command (USASDC) presented the THAAD response to the Escort Jamrmer.
The brief covered the THAAD system concept of operations, countermeasure
considerations, missile concept comparisons and the terminal guidance and
end-game timeline. A countermeasure response roadmap approach
indicating near-term "design-to" countermeasures as well as farther term
countermeasures which are being considered was also presented. = '

Mr. Warren Dickinson and Mr. Earl Reed also from USASDC presented the
GBR response to jamming. Areas covered were performance parameters
and designs for a GBR mainbeam jammer concept against the GBR, and a
number of responses for the GBR.

The afternoon executive session was a discussion concerning the manner
and adequacy with which the GBR program has been addressing
countermeasures in the various GBR designs.

Dr. Edward Gerry discussed the deliberations and concerns in the current
system architecture trade studies. Some of the questions asked of Dr. Gerry
included the resiliency of THAAD and T-GBR against some selected




countermeasures, the capability of the Theater Architecture to provide boost
phase defense and the robustness of the architecture to provide late
endoatmospheric defense.

Mr. Mick Blackledge from SDIO/TNC presented the current progress on
interceptor technology and discrimination capability. Discussion centered
on much of the current technology employed in LEAP and how LEAP
technologies are being incorporated into the current missile concepts.
Critical aspects of technology incorporation include seeker concepts,
processing capability (throughput), lightweight structures, aero-optics,
lethality and technology testing.

Lt. Col. Roy Aydelotte SDIO/SDG presented SDIO's current Brilliant Pebbles
(BP) concepts. Included in the briefing were the current two contractor
concepts and the government baseline concept of the BP Task Force. The
concept of operations, performance specifications and effectiveness analysis
were presented for each concept. A number of countermeasures to BP and
BP responses were reviewed during the briefing.

There was an executive session at the end of the day to review the content
of the day’'s briefings.

The agenda for the April 10 meeting, also held in Arlington, addressed the
activities of two theatre defense missile programs as well as the progress
made in the on-going third world technology workshop. The briefings were
preceded by a two hour executive session where issues remaining from the
previous day, and the composure of the DSB final report were discussed.

Mr. Michael Wheeler briefed on the progress of the Third World Technology
Workshop sponsored by the Countermeasures Program. Discussion topics
for the workshop included the current and nearterm capability of Iran,
Pakistan and Syria in the areas of ballistic missile materials, propulsion,
guidance and control, warheads, system testing and countermeasures. The
preliminary conclusions of the study are that there are no serious obstacles
to continued development in each of these areas by all three countries.

Lt. Col. Ray Millar from the Patriot Project Office introduced Mr. Robert
Stein of Raytheon Corporation who presented the Patriot Missile Program.
A complete presentation was made of the Patriot Missile System including
design and performance aspects of Patriot, planned product improvements,
test results and Desert Storm results. A thorough presentation was made of
Patriot's capability against a broad variety of countermeasures. Responses for
each countermeasure were discussed in detail.

Lt. Col. Kip Hansen from SDIO's TMD Weapons Division presented the
ERINT concept. Included was the current ERINT concept of operations,
requirements for acquisition and intercept, guidance system approach and
endgame seeker concept. Also presented was the ERINT response to
countermeasures and an in-progress report on the current ERINT ECM




Susceptibility Study.

The meeting was concluded with an executive session to evaluate the
progress made over the two days and determine if briefings would be
required for the May session. It was decided to devote the May session to
crafting the Task Force's final report.

Col. Robert Swedenburg ' Mr. Robert Everett
Executive Secretary DSB Task Force Chairman




DEFENSE SCIENCE BOARD TASK FORCE ON

SDI COUNTERMEASURES

10 APRIL 1992

ATTENDEES
B Mem|

Mr. Robert Everett
GEN Donn

Mr. Samuel Tennant
Dr. Leon Cooper

Executive Secretary

Col. Robert Swedenburg
Mr. Thomas Holland (contractor support)

Government Advisors

Dr. David Finkleman
Col. David Ross
Dr. Sydell Gold

Support

Mr. David Israel

Mr. Earl Reed

Col. Robert Swedenburg
Mr. George Blevins

Mr. Howard Bloomberg
Mr. John Geisinger

Lt. Col Kevin Moss

Mr. Jeffery Builer

Mr. Troy Crites

Memb Atten

Mr. Daniel Fink

Mr. Edwin Key

Dr. John Cornwall
Mr. Theodore Jarvis
Mr. John Walsh

Dr. Peter Pappas
Dr. Gene Sevin
Dr. Bruce Pierce

Mr. Mick Blackledge
Col. Gilbert Stieglitz
Mr. Warren Dickinson
Maj. Kevin O'Brian

Dr. Edward Gerry

Mr, Paul Lynch

Mr. Robert Purdy

Mr. Robert Cashion
Lt. Col. Roy Aydelotte

Dr. Ashton Carter
Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON

SDI COUNTERMEASURES

Mr. Robert Everett
GEN Donn Starry
Mr, Samual Tennant
Dr. Leon Cooper

Executive Secretary

10 APRIL 1992
ATTENDEES

DSB Members

Col. Robert Swedenburg
Mr. Thomas Holland (contractor support)

Dr. David Finkleman
Col. David Ross
Dr. Sydell Gold

Mr. Robert Millett
Mr. Michael Wheeler
Lt. Col. Kip Hansen

Mr. Daniel Fink

Government Advisors

Col. Robert Swedenburg

Mr. Edwin Eey

Dr. John Cornwall
Mr. Theodore Jarvis
Mr. John Walsh

DSB Secretary
Lt. Col. David Beadner

Dr. Peter Pappas
Cdr. Allan Topp
Dr. Bruce Pierce

Mr. Martin Kenger
Lt. Col. Roy Millar

Maj. Francis Valentino

Dr. Ashton Carter

Attachment 1 {cont.)




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES

AGENDA
9 April 1902
Cheap and Easy Escort Jammer 0800 - 0900
Mr. Geisinger, SPC
Red - Blue Team Interaction 0900 - 1000
Mr. Crites, POET
THAAD Response to Escort Jammer 1000 - 1100
Mr. Lynch, USASDC
GBR Response to Escort Jammer 1100 - 1200
Mr. Dickenson, USASDC
Working Lunch 1200 - 1215
GPALS Architecture Trade-Offs 1200 - 1300
Dr. Gerry, SDIO/SA
Interceptor Discrimination Technology 1300 - 1345

Mr. Blackledge, SDIO/TNC

Brilliant Pebbles Response to Countermeasures 1345 - 1530
Lt. Col. Aydelotte, SDIO/SDG

Executive Session 1530 - 1700




DEFENSE SCIENCE BOARD TASK FORCE ON

SDI COUNTERMEASURES
AGENDA

10 April 1992

Executive Session

Summary of Third World Technology Workshop
Mr. Wheeler, SPC

Patriot Resopnse to Countermeasures
Lt. Col. Roy Millar, Patriot Program Office
Mr. Robert Stein, Raytheon Corporation

ERINT Response to Countermeasures
Lt. Col. Kip Hansen, SDIO/TDW

Working Lunch

Executive Session

0800 - 0900

0900 - 0930

0930 - 1200

1200 - 1245

1245 - 1300

1245- 1500

Attachment 2




DEPARTMENT OF DEFENSE G — ]
STRATEGIC DEFENSE INITIATIVE ORGANIZATION
WASHINGTON, DC 20301-7100

MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)
TASK FORCE
ON SDI COUNTERMEASURES

14 - 15 May 1992

The sixth meeting of the Defense Science Board on SDI Countermeasures
was held on 14 - 15 May in Arlington Virginia. The agenda and list of
attenders for both days are included as attachments to these minutes.

The May two day session was planned to be a DSB final report working
session where each of the members brought to the session their concerns
on the thoroughness of the Countermeasures Integration Program and their
recommendations to the final report.

The May 14 meeting opened with a session in which each of the board
members expressed their views on the completeness of the
Countermeasures Program in addressing the spectrum of GPALS analysis and
design issues as they were presented over the five preceding DSB meetings.
A number of specific issues were discussed in a round table forum, and each
of the board members presented their comments on the draft final report of
the Defense Science Board which had been prepared and distributed to the
board members two weeks prior to the May session.

Each of the members had prepared written comments and additions to the
final report which were presented fo the forum for discussion and inclusion.
Agreement was reached on corrections to the final report, the afternoon of
the May 14 session was conducted as a working session to provide the
revisions to the final report and determine which points should be made to
Dr. Gerry and Dr. Ward on the next day.

The May 15 session was dedicated to meeting with Dr. Gerry (SDIO System
Architect) and Dr. Ward (Director of SDIQ Security, Intelligence and
Countermeasures) to present a preliminary discussion of the findings and
recommendations that the DSB is making in its final report. Each issue was
discussed together with the supporting information by the DSB members to
both Dr. Gerry and Dr. Ward to gain from their insight and perspective on
how the GPALS program could respond to specific issues. The session
lasted throughout the morning with agreement that the DSB has brought
valuable insight and recommendations to the process.




The May session was concluded with an executive session agreement to
finalize the report and provide it to the Office of the Secretary of Defense by
the first week of June 1992,

o .
Col. Robert Sweflenpurg Mr. Robert Everett
Executive Secreta DSB Task Force Chairman




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES

14 May 1992
ATTE E
DSB Members
Mr. Robert Everett Mr. Edwin Key
GEN Donn Starry Mr. Theodore Jarvis

Mr. John Walsh

Executive Secretary

Col. Robert Swedenburg
Mr. Thomas Holland (contractor support)

Government Advisors
Col. David Ross Dr. Sydell Gold

Support

There were no supporting personnel present.

Mem Atten
Mr. Daniel Fink Dr. Ashton Carter

Mr. Samuel Tennant Dr. Leon Cooper
Dr. John Cornwall

Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES

15 May 1992
AITENDEES
DSB M
Mr. Robert Everett Mr. Edwin Key
GEN Donn Starry Mr. Theodore Jarvis
Mr. John Walsh
Executive Secretary

Col. Robert Swedenburg
Mr. Thomas Holland (contractor support)

Government Advisors

There were no government advisors present.

Support
Dr. Edward Gerry Dr. Thomas Ward

Members Not Attending

Mr. Daniel Fink Dr. Ashton Carter
Mr. Samuel Tennant Dr. Leon Cooper
Dr. John Comwall

Attachment 1




DEFENSE SCIENCE BOARD TASK FORCE ON
SDI COUNTERMEASURES

AGENDA
14 May 1
DSB Task Force final report working session 0800 - 1700
15 May 1992
Review of DSB final recommendations 0930 - 1100

Dr. Edward Gerry
Dr. Thomas Ward

Attachment 2
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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE
BOARD

MINUTES FOR THE DEFENSE SCIENCE BOARD (DSB)
TASK FORCE
ON SDI COUNTERMEASURES

13 - 14 DECEMBER 1991

The first meeting of the DSB Task Force on SDI Countermeasures was held on 13
and 14 December in McLean Virginia. A list of attenders is included as Attachment
1 with the agenda as Attachment 2.

Mr. Robert Everett, Task Force Chairman, opened the December 13 session at 0900,
stating that the mission of the DSB Task Force is to make recommendations on the
overall area of SDI countermeasures. The emphasis should be on determining
whether the completeness of the countermeasure activity within SDIO is sufficient
to ensure the validity and technical integrity of the SDI Program. The completeness
of the countermeasure effort should be viewed not only from a strategic context, but
expanded to include ground forces and air breathing threats.

Dr. Edward Gerry, SDIO Chief Architect, presented the current baseline GPALS
architecture, and a number of current concepts for the Initial Deployment
Architecture. Dr. Gerry also discussed the implications that the Missile Defense Act
of 1991 may pose to the architecture concepts.

Col. Robert Swedenburg, Countermeasures Program Manager, presented the current
participants in the Red, Blue and Senior Review Teams. The highlights of the just
completed TMD Round 1 Red/Blue Exercise was also presented. For the scenario
investigated, there were approximately 25 countermeasures examined in the
exercise with two stressing the architecture strongly. The Blue team's responses to
mitigate the stressing countermeasures were presented.

Dr. Richard Wagner, chairman of the CMI Program Senior Review Panel (SRP),
presented the SRP's methodology for determining how countermeasures are
considered in the Red / Blue Activity. The current concern is that of ensuring that
countermeasures include the clever, low-tech, scenario dependent implementations
which are similar to the GPALS threat scenarios. Dr. Wagner presented the detailed
taxonomy which the SRP uses for making these determinations.

Dr. Tom Ward, Director SDIO/SI, presented an overview of the SDIO Threat
Program. Dr. Ward showed how the Intelligence Threat, Countermeasures Threat
and Systems Threat are integrated under his direction to produce the Systems




Threat Assessment Report (STAR), Countermeasure Assessments (Red/Blue
Reports) and Systems Threats (tapes and documents) which are used for SDI
performance assessment and system design.

Mr. Robert Kranc briefed an overview of countermeasures activities. Mr. Kranc
identified which organizations within SDIO are responsible for countermeasures
design and test, countermeasures-related phenomenlolgy, and organizations which
develop countermeasure responses. Mr. Kranc also briefed the budgets which are
allocated throughout SDIO for countermeasure development and testing activities.

Capt Paul Tilson presented a detailed briefing on the Intelligence Threat Program.
He identified the service organizations which participate and how they participate.
He outlined each of the elements which compose the development of the
intelligence threat and discussed the evolutions which were made in progressing
from the Strategic Threat of 1991 to the GPALS Threat of 1992. In particular, how
Rest of World Threats were determined and what adaptations were made in
assessment of the Soviet Threat. Capt. Tilson also generally described the GPALS
STAR and the six threat appendixes being produced in 1992.

Lt. Col. Dennis Patrick manages the system threat activities within SDIO and
provided an overview of the system threat development process, the parficipants
and the on-going and planned activities. LT. Col. Patrick presented a summary of
each of the 91-2 GPALS Scenarios and described how they form a multidimensional
threat space which stresses many aspects of the SDI Architecture.

The agenda for the December 14 meeting, also held in McLean Virginia, was
organized as an in-depth view of the individual work areas within the CMI
Program. The meeting was preceeded by a round table discussion by the task force
members on some of the issues and concerns from the previous day.

Col. Robert Sweedenburg presented an introduction and overview of the
Countermeasures Integration (CMI) Program. Col. Sweedenburg pointed out the
major responsibilities of the CMI Program are to ensure completeness of CM
assessment, investigate technical feasibility, determine adversarial propensity so as
to prepare complete countermeasure assessments which can be implemented into
blue system designs. )

Dr. Kerry Patterson provided a briefing of the activities within Work Area 1 of the
CMI Program which included countermeasure development, assessment and
integration. Dr. Patterson also presented the key fmdmgs of the 15 Red / Blue
activities which have been conducted since 1984.

Mr. Joe DiCamillo presented the CMI Program Tes’q and Expenments Program
(Work Area 2). This included a summary of the last five countermeasure flight
tests, and a discussion of issues related to TMD countermeasures and how they are

)




addressed in the current CMI test program. Much of the briefing also discussed
details of the current test programs which are underway and the results to date.

Mr. Fred Wood briefed the Work Area 3 Technical Evaluation Oversight and
Strategic Analysis functions. He presented a summary of the functions in strategic
analysis which included Offensive-Defensive Analysis, Interactive Gaming and the
Senior Level Review process. Mr. Wood also briefed the key findings of five major
strategic studies since 1990.

An agenda will be drafted to outline the second DSB meeting, which will be a two
day session in January 1992. Participants will be notified by Mr. Kranc.

o
Mr. Robert Kranc Mr. Robert R. Everett
Executive Secretary DSB Task Force Chairman














































OFFICE OF THE UNDER SECRETARY OF DEFENSE j

WASHINGTON. D.C. 20301-2000

PALICY

April 30, 1991

FY1991 ReportofCiosedMeetimscfthe

E g' I' ”. 'I Def
under Section 10(d) of the
Federal Advisory Committee Act

A meeting of the Task Force on Ballistic Missile Defense was heid on April 23-
24, 1991 at the Riverside Research Institute, Rosslyn, Virginia. It was co-chaired by
Mr. Daniel J. Fink and Mr. Fred S. Hoffman.

The meeting was closed based on the determination that this meeting
concerned matters fisted in 5 U.8.C. and 522B(2) (1976). The determination was
based on the consideration that the discussions involved classified matters of national
security and were so intertwined with unclassified matters that they could not be
reasonably segregated into separate discussions without defeating the effectiveness
and meaning of the overall meeting.

The Task Force received briefings and discussed technical matters in
preparation for a sumary presentation of the findings to the Secretary of Defense.

Sincerely,
. e
, ,

Daniel Goure

Director Competitive Strategies Office
Executive Secretary




OFFICE OF THE UNDER SECRETARY OF DEFENSE

WASHINGTON, D. C. 20301-2000

POLICY

June 5, 1991

FY 1991 RemrtchhsedMeetngs ofthe

under Section 10(d) of the
Federal Advisory Committee Act

A meeting of the Task Force on Ballistic Missile Defense was heid on May 30-
31, 1991 at the Riverside Research institute, Rosslyn, Virginia. It was co-chaired by
Mr. Daniel J. Fink and Mr. Fred 8. Hoffman.

The meeting was closed based on the determination that this meeting
concermed matters listed in 5 U.S.C. and 522B(2) (1976). The determination was
based on the consideration that the discussions involved classified matters of national
security and were so intertwined with unclassified matters that they could not be
reasonably segregated into separate discussions without defeating the effectiveness
and meaning of the overall meeting.

The Task Force received briefings and discussed technical matters in
preparation for a sumary presentation of the findings to the Secretary of Defense.

Sincerely,

‘L’f/”b g R
Daniel Goure
Director Competitive Strategies Office
Executive Secretary
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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE
BOARD

June 24, 1991

FY 1981 Report of Closed Meetmgs of the
fen ien n
listic Missi
under Section 10{d) of the
Federal Advisory Committee Act

A meeting of the Task Force on Ballistic Missile Defense was heid on June 19-
20, 1991 at the Riverside Research Institute, Rosslyn, Virginia. it was co-chaifedby
Mr. Daniel J. Fink and Mr. Fred S. Hoffman.

The meeting was closed based on the determination that this meeting
concerned matters listed in 5§ U.S.C. and 522B(2) (1976). The determination was
based on the consideration that the discussions involved classified matters of national
security and were so intertwined with unclassified matters that they could not be
reasonably segregated into separate discussions without defeating the effectiveness
and meaning of the overall meeting.

The Task Force received briefings and discussed technical matters in
preparation for a summary presentation of the findings to the Secretary of Defense.

Sincerely,

B

Daniel Goure
Director Competitive Strategies Office
Executive Secretary

oefa




OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301-3140

DEFENSE SCIENCE
BOARD

July 29, 1991

FY 1991 Report of Closed Meetings of the
Defen ien rd/Defen fi r
under Section 10(d) of the
Federal Advisory Committee Act

A mesting of the Task Force on Ballistic Missile Defense was held on July 23-
24, 1991. The session on July 23 was held at the Riverside Research Institute,
Rosslyn, Virginia; the session on July 24 was held at the Pentagon, Washington, DC.
The meeting was co-chaired by Mr. Danietl J. Fink and Mr. Fred S. Hoffman.

The meeting was closed based on the determination that this meeting
concerned matters listed in § U.S.C. and 522B(2) (1976). The determination was
based on the consideration that the discussions involved classified matters of national
security and were so intertwined with unclassified matters that they could not be

reasonably segregated into separate discussions without defeating the effectiveness
and meaning of the overali meeting.

The Task Force received briefings and discussed technical matters in
preparation for a summary presentation of the findings to the Secretary of Defense.

Sincerely, L
,"f-;v,l/ /j,-f&a—-\ i
Daniel Gours

Director Competitive Strategies Office
Executive Secretary




FY 1891 Report of Closed Meetings of the

Defense Science Board/Defense Policy Board Task Force on

under Section 10(d) of the
Federal Advisory Committee Act

A meeting of the Defense Science Board/Defense Policy Board was held
August 12-23, 1891 at the Naval Ocean Systems Center, San Diego, California. The
August 12-16 sessions were co-chaired by Mr, Daniel J. Fink and Mr, Fred 8.

Hoffman. The remaining sessions were co-chaired by Mr. Fred S. Hoffman and
Mr. William P. Delaney

The meeting was closed based on the determination that this meeting
concerned matters listed in 5 U.S.C, and 5228(2) (1976). The dstermination was
based on the consideration that the discussions involved classified matters of national
security and were so intertwined with unclassified matters that they could not be

reasonably segregated into separate discussions without defeating the effectiveness
and meaning of the overall meeting.

The Boards received briefings and discussed technical matters in preparation
for a summary presentation of the findings to the Secretary of Defense. Chairman
John S. Foster was out-briefed at the conclusion of the meeting.

Sincersly,

A

A Daniel Goure

Director Competitive Strategies Office
Executive Secretary




FY 1990 REPORT OF CLOSED MEETINGS
DEFENSE SCIENCE BOARD TASK FORCE ON SDIO TECHNOLOGY
_ Under Section 10 (d)
of the Federal Advisory Committee Act

The first meeting of the Defense Science Board Task Force on
SDIO Technology was held on 16~17 January 1990 at Sandia National
Laboratory, Albuquerqgue, NM. It was chaired by Dr. Joseph F.
Shea.

The meeting of the Task Force was closed based on the
determination of the USD(A) that this meeting concerned matters
listed in 5 U.S.C. and 522b(1)(1976). The determination was
based on the consideration that the discussions involved
classified matters of national security and is so intertwined
that it cannot reasonably be segregated into separate discussions
without defeating the effectiveness and meaning of the overall
meeting.

On 16-17 January the Task Force was briefed by various
contractor entities on various phases of the subject SDIO
Technology. On 17 January there was a panel discussions,
regarding information presented in previous briefings, and ended
with an Executive Session to wrap u o-day meeting.

D

Exécutive Secretary




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
{Acquisition)
CY 1990 Report of Closed Meetings of the
Defense Science Board Task Force on

SDIC Technology
under Section 10(d)

of the Federal Advisory Committee Act

The Task Force met on 7 March 1990, at Lynchburg, VA, and 8
March 1990 at the Pentagon, Washington DC. It was chaired by Dr.
Joseph F. Shea.

The meeting of the Task Force was closed based on the
determination of the USD(A) that this meeting concerned matters
listed in § U.S.C. and 522b{1) (1976). The determination was based
on the consideration that the discussions involved classified
matters of national security and is so intertwined that it cannot
reasonably be segregated intc separate discussions without
defeating the effectiveness and meaning of the overall meeting.

The Task Force met at Lynchberg to receive classified briefings
on various phases of the subject of SDI0O technology, to tour
manufacturing facilities. Fabrication of state of the art
hardware were observed as was conduct of materials experiments.
The meeting at the Pentagon consisted of classified briefings and
discussions.

(87 o SAE

ﬁ//a er Lenayd, Lt Col, USAF
’  Executive /Secretary




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)
CY 1990 Report of Closed Meetings of the

8 0. :
under Section 10(d4)
of the Federal Advisory Committee Act

The Task Force met on 20 March 1990, at Brookhaven National
Laboratory and 21 March 1990, Grumman Aerospace Corp., Long
Island, NY. It was chaired by Dr. Joseph F. Shea.

The meeting of the Task Force was closed based on the
determination of the USD(A) that this meeting concerned matters
listed in 5 U.S.C. and 522b(1) (1976). The determination was bBased
on the consideration that the dxscussions involved classified
matters of national security and is so intertwined that it cannot
reasonably be segregated into separate discussions without
defeating the effectiveness and meaning of the overall meeting.

The Task Force met to receive classified briefings on various
phases of the subject of SDIO technology and to tour research
facilities.

Aoy

Rager X. ard, Lt Col, USAF
Executxva ecretary




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense

{Acquisition)
CY 1990 Report of Closed Meetings of the
Def Sci o o .
SDIO o ; o

under Section 10(4)
of the Federal Advisory Committee Act

The Task Force met on 7-8 June 1%90, at the Pentagon,
Washington DC. It was chaired by Dr. Joseph F. Shea.

The meeting of the Task Force was c¢losed based on the
determination of the USD(A) that this meeting concerned natters
listed in 5 U.S.C. and 522b(1) (1976). The determination was based
on the consideration that the discussions involved classified
matters of national security and is so intertwined that it cannot
reasonably be segregated intoe separate discussions without
defeating the effectiveness and meaning of the overall meeting.

The Task Force met to prepare final recommendations, briefing,
and the report of the Task Force. )

OIS

-(,\//R er X. Lbhard, Lt Col, USAF
Executive Secretary




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

CY 1991 Report of Closed Meetings of the
Defense Science Board Task Force on

ic Def, Initiative Coun sSur
under Section 10(d)
of the Federal Advisory Committee Act

The Task Force met on 13 - 14 December 1991, in Arlington,
VA. It was chaired by Mr. Robert Everett.

The meeting of the Task Force was closed based on the
determination of the USD(A} that this meeting concerned matters
listed in 5 U.S.C. and 522b (1)(1976). The determination was based
on the consideration that the discussions involved classified matters of
national security and are so intertwined that they cannot reasonably be
segregated into separate discussions without defeating the
effectiveness and meaning of the overall meeting.

The Task Force met to receive a series of technical briefings and
discuss related issues.

VAR S —
Robert Kranc
Executive Secretary

B '--‘*t




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition}
CY 1992 Report of Closed Meetings of the
Defense Science Board Task Force on
ic Defense Initiativ: n sur
under Section 10(d)
of the Federal Advisory Committee Act

The Task Force met on 16 - 17 January 1992, in Arlington, VA,
It was chaired by Mr. Robert Everett.

The meeting of the Task Force was closed based on the
determination of the USD(A) that this meeting concerned matters
listed in 5 U.S.C. and 522b (1)(1976). The determination was based
on the consideration that the discussions involved classified matters of
national security and are so intertwined that they cannot reasonably be
segregated into separate discussions without defeating the
effectiveness and meaning of the overall meeting.

The Task Force met to receive a series of technical briefings and

Tafe T A Flem

Robert Kranc
Executive Secretary

discuss related issues.




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)
CY 1992 Report of Closed Meetings of the
Defense Science Board Task Force on
ic Defen \i ur:
under Section 10(d)
of the Federal Advisory Committee Act

The Task Force met on 20-21 February 1992, in Arlington, VA. It was
chaired by Mr. Robert Everett.

The Meeting of the Task Force was closed based on the determination of
the USD{A) that this meeting concerned matters listed in 5 U.S.C. and 522b{1)
{1976). The determination was based on the consideration that the discussions
involved classified matters of national security and are so intertwined that they
cannot reasonably be segregated into separate discussions without defeating
the effectiveness and meaning of the overall meeting,

The Task Force met to receive a series of technical briefings and discuss
related issues.

ol Fiame

Robert Kranc
Executive Secretary




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1988 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Detense

under Section 10{d)
of the Federal Advisory Committee Act

The seventh meeting of the Task Force was held on February 1-2, 1988, in the
SDIO MIC, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.5.C. and 522b(1)(1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overail meeting.

The Task Force received the following briefings: an SDI program overview and
update from LtGen Jim Abrahamson, the High Endoatmospheric Defense
interceptor from LTC Art Hurtada, Space Based Interceptor from Mr. Alired
Staessell, Space Based Lasers from Mr. Neil Griff, Treaty Issues from MAJ George
Ash, Exoatmospheric Reentry Vehicle Interceptor System Program from CDR Pat

‘Sullivan, Phenomenology from Dr. Barry Katz, and Midcourse Sensors from Col
Garry Schnelzer. The two day meeting was capped by a member’'s meeting with

Secretary Carlucci.

RobertR. Everett
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1988 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Defense
under Section 10{(d)
of the Federal Advisory Committee Act

The eighth meeting of the Task Force was held on March 9, 1988, in the SDIO
MIC, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeténg concerned matters listed in 5 U.S.C. and 522b(1){1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force meeting consisted of discussions with LtGen Jim Abrahamson
and with Gen Robert Herres on an incremental approach for a Phase | development.
The remainder of the meeting involved the structuring of preliminary
recommendations for the Secretary of Defense.

7,1 RobertR. Everett .
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acguisition)
FY 1988 Report of Closed Meetings of the
Defense Science Board Task Force on

Subgroup to Strategic Air Defense
under Section 10{(d)
of the Federal Advisory Committee Act

The ninth meeting of the Task Force was held on March 31, 1988, in the SDIO
MIC, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.S.C. and 522b(1)(1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The meeting of the Task Force was devoted to drafting a letter report
summarizing findings and recommendations.

gyz RobertR. Everett
Chairman




DEPARTMENT OF DEFENSE

Office of the Under Secretary of Defense

(Acquisition)

FY 1987 Report of Closed Meetings of the
Defense Science Board Task Force on
“Subgroup to Strategic Air Defense

under Section 10(d)
of the Federal Advisory Committee Act

The first meeting of the Task Force was held on April 3-4, 1987, in Room 3E869,
the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.S.C. and 522b(1)(1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force was welcomed by Secretary Weinberger then received the
following briefings: Zero One from Dr. Richard Joseph, ABM Treaty from Mr. Lee
Minichiello, Experiment Results from Dr. Louis Marquet, Space Transportation from
Col George Hess, and BM/C3 Experiment from Captain (USN) David Hart. A program
discussion lead by LtGen Jim Abrahamson completed the two day meeting.

e

-gyz RobertR. Everett
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1987 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Defense
under Section 10{d)
of the Federal Advisory Committee Act

The second meeting of the Task Force was held on April 17-18, 1987, in Room
3E869, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.S.C. and 522b{1){1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force received the following briefings: Milestone 1 Preparation from
Col Jim Graham, Discrimination from LTC Lonny Larson, Component Technology
from Col Schnelzer, JCS Requirements update from Gen Robert Herres, System
Architecture Trade Studies from Col Jeff Schofield, and Restructured Test Program
from Dr. Richard Bleach. Mr. Everett closed the two day meeting with an Executive
Session,

St Forsery

‘7 Robert R. Everett
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1987 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Defense
under Section 10{d}
of the Federal Advisory Committee Act

The third meeting of the Task Force was held on April 27-28, 1987, in Room
3E869, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD({A) that this meeting concerned matters listed in 5 U.S.C. and 522b(1){1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force received the following briefings: Milestone 1 Preparation from
Col Jim Graham, BM/C3 Data Processing Technologies from LTC Dave Audley, Cost
Estimating from MAJ Carlson, Supportability Logistics from MAJ Ed Tavares,
Manufacturing Strategy from Mr. Greg Stattlemyer, Red Team Zero One from Mr.
Barry Levere, Mission Effectiveness from Mr. Frank Gaffney and Acquisition Strategy
from Gen Jim Abrahamson. Mr. Everett closed the two day meeting with an

Executive Session.

gﬂ Robert R. Everett
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1987 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Defense
under Section 10(d)
of the Federal Advisory Committee Act

The fourth meeting of the Task Force was held on May 14-15, 1987, in Room
3E869, the Pentagon, Washington, DC. It was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.S.C. and 522b{1){1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force received the following briefings: Aerospace review from Dr.
Everhardt Rechtin, Threat from Col Jack Houlgate, Mission Effectiveness from Dr.
Dino Larenzine, Milestone 1 Preparation from Col Jim Graham, Survivability from
Col George Hess, Net Assessment from Mr. Andy Marshall, and Countermeasures
from Bob Clem and Don Rigoli. Mr. Everett closed the two day meeting with an
Executive Session.

?M Robert R. Everett
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)

FY 1987 Report of Closed Meetings of the
Defense Science Board Task Force on
Subgroup to Strategic Air Defense
under Section 10{d)

of the Federal Advisory Committee Act

The fifth meeting of the Task Force was held on June 1-2, 1987, in Room 3E869,
the Pentagon, Washington, DC. it was chaired by Mr. Robert R. Everett.

The meeting of the Task Force was closed based on the determination of the
USD(A) that this meeting concerned matters listed in 5 U.S.C. and 522b(1)(1976).
The determination was based on the consideration that the discussions involved
classified matters of national security and is so interwined that it cannot reasonably
be segregated into separate discussions without defeating the effectiveness and
meaning of the overall meeting.

The Task Force received the following briefings: BM/C3 from Captain (USN)
David Hart, Program Description from Gen Malcolm O'Neal, BSTS
Survivability/Sensors from Col Gary Schnelzer, KEW (Delta 180/181) from Col
Raymond Ross, DEW from Dr. John Hammond and DAB planning from Mr. Frank
Kendall. Gen Robert Herres and Gen Jim Abrahamson discussed the DAB, JCS
requirements and organizational issues. Mr. Everett closed the two day meeting
with an Executive Session.

Tt A Fnssy

7;7 Robert R. Evereit
Chairman




DEPARTMENT OF DEFENSE
Office of the Under Secretary of Defense
(Acquisition)
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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

DEFENSE SCIENCE 15 October 1981

BOARD

MEMORANDUM FOR SECRETARY OF DEFENSE
THROUGH THE UNDER SECRETARY OF DEFENSE FOR RESEARCH AND ENGINEERING

SUBJECT: Final Report of Defense Science Board 1981 Summer Study
on Strategic Defense - INFORMATION MEMORANDUM (U}

The attached report of the Defense Science Board 1581 Summer
Study on Strategic Defense was prepared under the Chairmanship of
Mr. Thomas C. Reed. The principal purposes of the study were,
generally, to assess the U.S. and USSR capabilities to defend their
respective homelands against strategic attack and, specifically., to
re-examine U.S. strategic defense policies, missions, priorities,
posture and capabilities in the face of ballistic, air-breathing
and space-based threats.

shS{ The Panel members generally concluded that the USSR maintains
a defense-in-depth against air-breathing threats, modest ballistic
missile defense and anti-satellite systems, ianificant ecivil

system and its deploymen

e 2.

Decide on a BMD

}!ﬁk 3. Imprové CONUS air defense capability by proceding with

Classified by: USDRE
Daclassify on: 31 August 1937
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2

}S{ 4. Support the FEMA plans for evacuation and sheltering of
the civilian population and for physical protection of
military functions and industrial assets.

}3{\ 5. Assure funding for adequate technology development in

support of strategic defense, |
: (OxhH

\hgl 6. Organizé 31 resnonsibili 3 i
[D_mgmr o)

Other key recommendations to your staff, the OJCS, or the Services
are spelled out in the' Executive Summary of the report. I recom-
mend that you read the entire report. I am sure that the imple-
mentation of the report's recommendations, consistent with
Administration policies, is of prime concern to us all and I
solicit your personal support in that regard.

(U) I plan to distribute this report ac an official DSB report to
the persons and organizations named on the attached list unless
you wish a more restricted distribution.

Attachment:
As Stated

DISTRIBUTION: Approved
Disapproved
Other

-ive-
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OFFIGE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

1 October 19%1

DEFENSE SCIENCE
BOARD

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Final Report of Defense Science Board 1981 Summer Study
on Strategic Defense {(U)

(U} Attached please find Volume I of the final report of the
Defense Science Board 1981 Summer Study on Strategic Defense. The
annexes contained in Volume I1 are being provided under separate

cover.

tions of the Study are as follows
3

The key recommenda

Improve CONUS

air defense capability by proceeding wi
nnravement of atrtack warnina and agges

~h&k 5. Support the FEMA plans for evacuation and sheltering of
the civilian population and for physical protection of
military functions and industrial assets.

‘TS{~ 6. Assure funding for adeguate technolo

development in

] X
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(U} T solicit your assistance in implementing the complete set of
recommendations contained in the report. A copy of the detailed
implementation plan is attached.

(U) I express my greatest appreciation for the diligent work pro-
vided by the Panel members and vour support staff in San Diego in
preparing this most crucial study. I add an additional word of
thanks to your support staff in helping me to prepare outbriefings
for key Administration officials. These efforts could not have been
possible without the outstanding cooperation and dedication of all
study group participants,

Eiﬁwfﬂﬁ (f'wzﬁﬁézm-m~

Thomas C. Reed

Chairman

Summer Study on
Strategic Defense

Attachments:
As Stated



Area

STRATEGIC DEFENGSE

Recommendations Implementation Actions*

'L 1. Organize CBI regponsibility as befits the Action by SEC DEF.*%
seriousness of the crisis.

Strong, centralized 05D leadership.
Use Director, €3 Systems, on Joint
Staff

Appropriate soune c31 funds directly
te CINCs

pefend fiscal integricy of ¢3 program
Organize strategic c3 spo if possible

2. Execute, on highest priority, ¢31 No action required. Planning and implementation
improvement program to achieve assured is in progress under direction of PDUSDRAE.
connectivity and endurance.

3. Test strategic C3 systems regularly and Memorandum to Secretary of Defemse and CICS
frequently with high level participation. summarizing recommendation and proposing

apecific test form and schedule.

Space Defense

(1)t
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Area

Air Defense

BMD

Recommendations

7. Assure that the probability of detectien
of a Soviet air rald is raised to deter pro~

8. Improve air defenses by acquisition and
assigmment of general purpose aircrafet ( 100
F-15 type, 12 AWACS). Return Army HAWK
batreries no longer required in Europe to
CONUS and assure optimal utilization of HAWK
and PATRIOT batteries in the U.S5.

9, Pursue new ideas and plamning for develop-
ment of enduring capabilities for air defense,
Inelude consideration of novel approaches such
as the "armed surveillance mobile platform"
{eg: C-130V}.

10. Design optimized, deceptively-based,
integrated ICBM/defense system as low cost as
peossible to use in deployment decigions.

11. Decide on BMD deployment only as part of
larger decisiomn package dnvolving MX basing,
ABM Treaty policy, dollar cost {versus alter-
native expenditures on offense) and warhead
resources,

Memorandum to Secretary of the Air Force to
incorporate these recommendations into the
Master Plan for review by 08D Master Plan
Review Group and by DUSDR&LE (S&TNF)Y.

Include in memorandum described under item 7.

In this case, include Army participation under
Air Force planning lead to assure integration

of all CONUS Air Defense efforts.

Memorandum to Secretary of the Air Force to
develop a plan for enduring air defenses for
review by 05D Master Plan Review CGroup and
DUSDREE(S&TNFY .

No action required. Joint Army/Air Force
design is in progress and will be reviewed by
DUSDR&E (S&TNF) .

Action by SEC DEF,#*




—TTTX—

Area Recommendations Inplementation Actions

Civil Defense

Technology

* All actions to be initiated by DUSDR&E(S&TNF) unless otherwise indicated.

%% Actions, needed by SEC DEF, are listed in transmittal letter from Chaivman, DSB to Secretary of Defense.
Secretary of Defense briefed August 27 and September 17, 1981 by the Chairman of the Strategic Defense Panel.
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1. EXECUTIVE SUMMARY (i)

(U The Defense Science Board undertook a major study
of Strategic Defense during the summer of 1981. Its conclu~

sions may be summarized as follows:

against U.S. bomber attack. It has wvulner-

abilities which are being addressed by the
Soviets. As a result the U.5. must continue
to improve its offense to exploit the next
generation of Soviet wvulnerabilities. The
Soviets alsco have a modest operational ballis-
tic missile defense but an ongoing development
program that may well be able to "break out"
to provide a good ballistic missile defenge of
Soviet assets by the late 1980's. The Panel
wags of the view that the Soviets will do this
when it 1is in their political and military
interest to do so, regardless of the ABM
Treaty. The Soviets also have an operational
anti-satellite (ASAT) system and a significant

civil defense program.

U.s. strategip defenses,




\\iq‘ The Panel adopted a schedule of priorities for

defense. The highest prio

. utilize the present force

A ballistic missile defense (BMD) system, consist-
ing of the preferential defense of either deceptively based
or existi s51lo based ICBM's by means of a low-altitude

2interceptor missile, was found to be techni-

it s b e e il et

_cal.

financial, and

nuclear materials price was considered to be a policy deci-

sion of the highest order.

"?S&~ Specific Panel recommendations, listed by category

rather than priority, are as follows:

-

SEEREF
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COMMAND, CONTROL, COMMUNICATION AND INTELLIGENCE

31 (W

1.

The Secretary of Defense should organize C31
responsibility as pefits the seriousness of

the crisis in that arena.

USDR&E should, with highest priority, execute
a €31 improvement program to achieve assured

connectivity and endurance.

The Secretary of Defense should assure that
strategic ¢3 gystems are tested regularly
with high level participation.

SPACE DEFENSE (U}

BLBE)




AIR DEFENSE (U)

StEREF

The Air Force should improve air defenses by

acquisition and assignment of general purpose
aircraft (100 F-15 type, 12 AWACS). The Army
should return HAWK surface-to-air missile
(SAM) batteries no longer reguired in Europe
to CONUS and should assure optimal utilization
of HAWK and PATRIQT SAM batteries in the U.S.

USDR&E should pursue new ideas for the devel-
opment of enduring capabilities in air defense
{e.g., the C-130 variant).

BALLISTIC MISSILE DEFENSE (U)

10,

11.

The Army and Air Force should jointly design
an optimized, deceptively-based and defended
ICBM system, which is as low-cost as possible.
Use this design in making a deployment deci-

sion.

The Secretary of Defense should decide on a
ballistic missile defense deployment only as
part of a larger decision package also involv-
ing MX basing, ABM Treaty policy, dellar cost

-4
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ersus alternative expenditures o
er uses).

n offensel,

(v
and warhead cost {versus oth

CIVIL DEFENSE (U}

TECHNOLOGY (U}
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I¥. BACKGROUND (U)

() This DSB Summer Study was initiated in May of 1981
under the Terms of Reference included at page 56 of this
Report. Extensive preparation was done during July to enable
the Panel to reach some conclusions and recommendations at
the August meeting, useful at once in deliberations on stra-

tegic force structure,

(o The leadership and makeup of the Panel 1s at page
59 of this Report. It was a uniguely qualified group, and
the Chairman expresses his deepest thanks to that team for

their prompt and comprehensive efforts.

The problem considered by the Panel, simplv stated,

lgee Annex 1, "A History of U.S. Strategic Defense".
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The information on this page is UNCLASSIFIED.

(GY By now U.3. security has been seriously endangered
as the concept of Mutuval Assured Destruction is overtaken by
events -- gpecifically, the steady Soviet arms buildup over

two decades.

(U} The Soviet offense, coupled with their massive
defense system, far outweighs anything the U.S. might con-
sider. Nonetheless, it is instructive to first lock at
Soviet defenses for lessons we might learn and vulnerabili-

ties we might exploit.
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{IT. SOVIET DEFENSE SYSTEMS (u)2

Al AIR DEFENSE (U)

\h&K In the postwar years the Soviets have developed a
It is characterized by the con-

massive alr defense system.

tﬁxk The Soviets have addressed these vulnerabilities by
shoot-down (LDSD) radar, an

the development of look-down,
AWACS, the SA-10 low altitude SAM, and by internetting their
alr defense radars. Figure 2 illustrates the growth of one

of these capabilities (LDSD interceptors).

Appropriate U.S. ccuntermeasurgff

25ee Annex 2, "Soviet Strategic Defense Systems".
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Figure 2: \TS{\CapabiIities of Soviet Air Defense
Interceptors (Source: 1975 & 1981
Defense Intelligence Projecticns
for. Planning (DIPP) Best Estimate)
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B. SOVIET BALLISTIC MISSILE DEFENSE (U)

T

The Soviets alsc have |

ovie expenditures on ballistic mis-

gsile defense are shown in Figure 3.

‘TSQ\ There exists an ABM Treaty, but by their ongoing
expenditures the Soviets have in all likelihood developed an
ability to "break out"™ of the Treaty limits whenever it is in
their interest to do so. Any proposed U.S. modifications to
the ABM Treaty, nc matter how trivial, could provide the
Soviets an excuse to break out. In such an event the Soviets
could probably give their military and industrial assets sub-
stantial ABM protection by the mid to late 1980's.

-1 3




Figure 3:\§Q\ Ballistic Missile Defense Expenditures

-1
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C. SOVIET ASAT AND C3 (W)

(U In every area the Soviets deploy something useful

and then upgrade it.

tem.

They do not await the

_13_

"perfect"

sSys-




w. U.s.

()

concluded, "Yes", that the U.S.

The question which arises
should do something about its strategic defenses.

SEEREF

STRATEGIC DEFENSE OPTIONS AND PRIORITIES (i)

is whether the U.S.
This Panel

should rebuild some modest

level of active and passive defense.

\bsL\ The reasons are fourfold.

2.

3.

trateéic defense adds to the credibility

of U.8, deterrence.

Strategic defense can be effective:

The technology for modest strategic defense is

in hand.

~14-
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4, post nuclear attack endurance is deemed to be

’ﬁ&k\ what might we defend?3 The panel recommends pro-

tection of assets in the following order:

The priorities are not intended to be absolute. Funds should
be invested whers they are most incrementally effective. As
a result of reasonable expenditures in these areas we should
be able to defend vital assets during civil disturbance,
theater wars, and limited strategic attacks.

3see Annex 3, "Role of Strategic Defense".

—] -
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™ Going beyond that, defending against full scale
nuclear war is very difficult and expensive. It can be done
but at a tremendous cost,

(U} Next consider some specific solutions.

wlf -
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V. COMMAND, CONTROL, COMMUNICATIONS &
INTELLIGENCE (U)4

~$€4\ The Panel overwhelmingly agreed that Command, Con-

+ and Intelligence Systems (¢31) are

45ee Annex 4, weldgy,

-17-
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~W$Hh The Panel made two specific recommendations in this

area of C31.

1.

Secretary of Defense should organize the C31I
function on his staff and in DoD in a forceful
and centralized manner, as befits the serious-

ness of the crisis,

Identify one individual office in 08D,
responsible for 31 policy and acquisi-
tion, with the full authority of the Secre-
tary of Defense behind him, to enforce dis-
cipline on the system, i.e., to budget for

needed capabilities.

Use the Director, c3 Systems, on the
Joint Staff to establish priorities,

coordinate CINC and service positions.

Appropriate some C3I funds directly to
the CINC's for their rapid acquisition of

neaded capabilities,

Institute the best procedures possible to
effectively "fence" c3 funding from
intra~-Service trade-offs,

Organize a Strategic €3 System Program
QOffice, if possible.

Pund the C31 improvement program described
above, If a genuine endurance capability is
desired, the total price would appear to be

-19-
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about $11 billien of acguisition costs and %4
billion of 1l0-year 0&5 costs, all in 1982
dollars. 1t should be recognized that signif-
icant additional funding may be reguired in
the C3 area beyond the figures guoted here,
both as a result of completion of the detailed
analysis by the current 05D review {(Wade
Stndy) and to solve additional preblems recog-
nized as a result of the testing and exercis-

ing recommended.

-2 -



SEEREF

VI. SPACE DEFENSE (U)5

N Space is important for other than immediate ¢3

(o Space is also important because it's a "big ocean".
Assets in space can survive, if they have been hardened,
against anything but a one-on-one attack.

(U) In recognizing these characteristics the Panel

58ee Annex 5, "Space Defense".

-d o
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~TB%\ As far as hardware is concerned, we recommend:
1. Defending our space assets hy

® Reducing their dependency on specific
ground terminals. This means more on-board
processing as well as mobile/redundant

terminals.

2 B



(0) The cost of these latter hardware programs are $10
billion of acquisition and $7 billion of ten-year operations
and support (0&S} funds. Half of the former and three
quarters of the latter, for a total of about $10 billion, are

properly allocated to strategic defense.

-G
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VII. AIR DEFENSE (U)6

Sl The Soviet Union possesses a small inventory of
older, long range bomber aircraft (i.e., about 100 Bears) and
a growing inventory of supersonic, refuelable Backfires. The
current Backfire inventory is about 125 aircraft, growing at
the rate of 30 per year.

‘h&k The current Soviet cruise missile capability cen-
ters around older, large, high altitude, short range missiles,
Low altitude, longer range weapons are under development,
however, and should be expected in the Soviet inventory by
the late eighties.

VEQ\ Attacks of concern to the Panel by air-breathing
vehicles from the Soviet Union are:

~TB$\~ To meet these challenges the U.S. has

6see Annex 6, "Air Defense™.

-2
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S, These problems are being made worse by the ongoing
Soviet Backfire production and the potential introduction of
new, low observable, Soviet cruise missiles.

"h&{ The panel found the solutions to these problems to
be straightforward with the technology in hand. The under-
lving philosophy of the solution is to:

Y.
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target coverage that is "virtually" the same

as our shooting down some of his planes;
provide a flexible and adaptable defense;
use general purpose force elements. Bo not

try to rebuild a major, special purpose, stra-
tegic defense establishment.

Specifically, the Panel recommends a matrix of

solutions shown in Table 1. They are sorted by timeliness

and objective, and include the following.

Improve our defenses by adding general purpose

force elements, useful elsewhere,

® Acqguire about 100 new F-15 type fighters
with look~down, shoot-down radar.




NEAR TERM MID TERM LONGER TERM
985 - 19490 B PAYOFF OR N

WARNING

CONTROL
ACCESS

LIMIT
LAMAGE

ENDURING

Table 1: \ Alr Defense Recommendations

-2 8-



() Our specific procurement recommendations are as

shown in Table 2,

-G
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(FY82 § Billions)
Investment Cost 16-Year 0&5 Cost

1. For near~term and mid-term
capabilities to warn, control
access, limit damage, and

provide very limited endur-

Table Z\EN\

Specific Air Defense Procurement Recommendationg TS{
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YIIl. BALLISTIC MISSILE DEFENSE (7

{n pefense against ballistic missiles has long been
considered "too tough". Some things have changed to render
defense more feasible, but the basic constraint remains the

evolving Soviet threat,

sy, Figure 5 shows the

ing. f
(b)(1) The

‘explosive growth of computer technology has vastly increased

traffic handling and discrimination capabilities. Phased
array radars are now in production and their cost has dropped

accordingly.

7see Annex 7, "Ballistic Missile Defense",
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(b)

(0} The offense must be sure his attack will succeed.
The defense need only raise reasonable doubt that a signifi-

cant portion of his forces may survive.

A. DEFEND WHAT? (1)

‘\Hi{. What should we try to defend against ballistic miSHMW

sile attack?

mind the Soviet experience: deploy simple, plan for growth.

"perfect" systems never make it.
B. DEFEND HOW? (U)
{0 2 subcommittee of this panel worked closely with

the Army's BMD office during July to sort out proposed rapid-
ly deployable defense concepts.

-33-
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\}SQ\ Airbase defense, along with protection of a "flvout

corridor" is feasible, but a larger missile for higher alti-

tude intercepts is necessary.

\>SQ\ The Panel did look at some other alternative BMD
The simples% ones were not cost effective.

\%‘Q\ The resulting defense philosophy, therefore, is to
use preferential defense of either

deceptively based or

...34...
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wisting silo based ICBM's

‘?s¢~ In considering the deployment of such a scheme,

there are five alternatives:

(o Any defense decision must be made in the context of

the IBM basing mode selected, ABM Treaty considerations, and

cost,
C. ABM TREATY ()
() The ABM Treaty limits each side to one ABM site,

100 interceptors, and 18 fixed radars. It is of indefinite
duration but is subject to regular review. The next such
review is scheduled for 1382, but proposed changes can be

introduced at any time.

- -
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(U) Any full ballistic missile defense deployment would
require modification of the Treaty and could result in its
abrogation. Before starting down that road, therefore, it is

important to consider:

™ The political storm that would result from

abrogation,

® The program delays that will arise from the
Treaty debate.

. Soviet reactions.

WEQ\ The Soviets may welcome the opportunity to end the
ABM Treaty. The Panel felt, based on past BSoviet per-
formance, relative ABM expenditures shown on Figure 3, and
the current Soviet posture, that the Soviets will abrogate
and "break out" anyway, when it iz in their political and

militay interest to do so.

(U} The Soviets may also respond to a U.S5. BMD deploy-
ment with a major burst of fractionation, abandonment of the
SALT limits on the numbers of MIRV carriers (conversion of
more 585-11 silos to S5-19), or additional silo and missile
deployments.

{u Fortunately, there are U.S5. deployment -solutions
that substantially comply with the ABM Treaty and that work
as long as the Soviets also stay within the SALT limits.

bD. DEPLOYMENT OpPTIONS (U)

() The panel studied several basing and defense op-
tions, The results are mapped in Figures 8 and 9.
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() The case for defense of Minuteman @ilos with no M-
X, 200 M-X replacing MM II's, and a full replacement of

Minuteman with M~X is shown as three separate lines.

() The case for MPS basing and its subsequent defense
is shown as a band of optimum solutions for 200 M-X in MPS,
with defense initially applied to the MPS and eventually to

the original Minuteman silos as well.

s Some observations:

1. While defense of silos may be the cheapest way
to protect against the current BSoviet ICBM
threat, there is no growth path to match a

continuing Soviet fractionation without

-41-




3. There is a defense solution, as a subset of
(2) above, that complies with the substance of
the ABM Treaty and works if the Soviets stay
within their SALT limits,

5. All of these figures are preliminary, and a
Einal decision to defend should be based on a
more concrete analysis. We believe the ser-

vices are now undertaking that work.

E. DEPLOYMENT CONSEQUENCES (1)

-, If the decision is made to deploy a BMD system the
Panel found that an I0C of four years from decision to pro-
ceed is possible if unique management procedures are brought
to bear and there are no delays due to ABM Treaty debate. An

FOC of 6 years from decision,
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\TS¢~ Deployment dates that could impact the ABM Treaty

are as follows:

announcement of decision to develop/deploy Oct 81

Initiation of development program Jun 82
Groundbreaking outside protocol limits Jun 84
Testing of mobility Feb 85
First deployment of proscribed system Jan 86
ST
() Before proceeding with a Ballistic Missile Defense,

however, one should take a hard look at some of the downside

problems.

(uy First is the issue of treaty abrogation -- the
political flap and program delays which will inevitably

result.

{m Second, Ballistic Missile Defense is hard to

explain to the public,

Consider how The New York

Times or Rolling Stone might report the announcement of an

ABM system,
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‘h&g\ Third, one must consider Soviet response to a U.S.
The Soviets might introduce countermeasures,

BMD deployment.

such as:

\>SQ\ The Soviets could shorten their intelligence cyecle
time, requiring our mobile radars to move more frequently or

hide in sheds.

They could build more silos and the arms race would

(m

really be on.

}!Q\\ They could deploy their own ABM.

(U} Another problem with BMD is the requirement for

endurance. Surviving several waves of attacks, especially if
is diffi~-

the Soviets have a working reconnaissance system,

cult.

-4 4



(b)(1).(b)5)

(G} Tt's a difficult decision, and the best the Panel

could do was come up with some recommended guidelines.

F. RECOMMENDATIONS (U)

(m First, decide on a BMD deployment only as part of a

larger package involving

. M-X Basing Mode
] ABM Treaty Policy
. Dollar Cost (vs. Offensive Forces)
® Warhead Cost (vs. Other Uses)
. Which BMD Plan.
{U) Second, make the DoD produce an optimum design for

MPS basing and defense, and evaluate those costs versus

Minuteman silo defense in making a decigion.

(0) Third, if it is decided to deploy a BMD, do s¢ fast
and hard. Deploy a good system as rapidly as possible and
pursue other technologies off-line for product improvement.
The political heat will be intense, and a BMD should be
deployed on a schedule to match M-X.

—-45-
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And fourth

s most

\TS( The reason for this i

(0) Figure 10 shows the impact on the strategic "bath-

tub" if such measures are in place by January of 1983,

(u) On the other hand, we should not use such plans as

an excuse to do nothing about ICBM vulnerability,

-46-
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IX. CIVIL DEFENSE (U)8

() When it comes to the defense of lar§@ areas, civil
defense is the most cost effective solutien and is an essen-
tial first step in any more extensive defense. A modest pro-
gram of evacuation planning and some sheltering is worth do-
ing so long as the government limits its intrusion into the

pecple’s lives in peacetime.

(U} The Panel recommends that the Secretary of Defense
support the FEMA basic plan of evacuation and some shelter-
ing. The cost of about $5.5 billion (3100 per life saved)
does not come out of the DoD budget.

85ee Annex 8, “"Civil Defense”.
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The information on this page (s UNCLASSIFIED.

() At the same time DoD should undertake a program for
the passive defense of key military functicns that are neces-—
sary for reconstitution of the forces. Such a program, esti-
mated to cost about $1 billion, would assure the survival of
some key technicians and a logistics base, would show that
Dol cares about its people, and would set an example for the

rest of the country.

(U) DoD should also support continuing FEMA research on

protection of industrial assets.

40
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X. SUPPORTING TECHNOLOGY ()9

The Panel reviewed the status of the technical base

{m
Key programs were

necessary for a sound strategic defense.
graded by feasibility and component availability, and some

recommended actions emerged.

7EQ~ Technology always shows up as a laundry list, but
soeme highlights follow:

The technology for OTH-B radars and DEW im-

[
Proceed.

provements are in hand.

The possible evolution of a low-observable

.
stealth bomber and cruise missile threat to

ISee Annex 9, "Supporting Technology™.
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the U.S. should be recognized and a vigorous

R&D program in countering stealth platforms

carried out.

may be important growth paths for BMD, but
there are questions that must bhe answered
about their potential effectiveness before

committing to serious development.

-] -
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XI, ISSBUES NOT CONSIDERED (U)

() The Panel did not examine the defense of SLBM

launchers (submarines) for several reasons,

highly classified and is

() First, the subject is
under reqular review by other DSB panels (Fubini).

—52—
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XII. IN SUMMARY (U)

The 1981 DSB Summer Study roeviewed the entire stra-

tegic defense posture of the U.S8.

. c31 is the most serious problem and merits

urgent, top level attention.

. The solutions to the problems of

strategic

defense require both policy and procurement

actions.l0  The policy actions can be ac-

complished within a year, and the hardware

problems can be solved during this decade.

{See Table 3.}

and execution of

the

above the

current POM is needed over the next ten years.

We strongly urge this be done.

» A reasonable level of

(b)(1)

1050e Annexes 10-12, "Proposal for an Integrated Stra-

tegic Defense System", "Arms Control Implications™, and

"Nuclear Release and LUA Considerations",
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UNE‘.ASS‘HEB APPENDIX A

TERMS OF REFERENCE
THE UNDER SECRETARY OF DEFENSE

WASHINGTON, D.C. 20301

23 JUN 138t

RESEARCH AND
ENGINEERING
MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: DSB Summer Study: Strategic Defense

You are requested to undertake a Summer Study on Strategic Defepse,
addressing U.S. and Soviet capabilities to defend their respective
homelands and their allies against strategic attack.

The political and technical environments relating to the defense of
the U.S. and its allies have undergone significant change in the
past few years. Thege changes include:

o A marked increase in the number and capability of re-entry
vehicles in the Soviet offensive force, and their ability
to fractionate their S55-18s.

o Significant advances in target acquisition, tracking, and
discrimination, as well as in information processing, and
the zbility to net their radar defenses.

o The advent of the modern long-range cruise missile, and the
existence or potential existence of cruise missile defenses.

o Production of the Soviet Backfire bomber, and its utilization.
o The growing importance of U.S. and Soviet space systems.
¢ Soviet development of an ASAT capability.

o Proposed basing modes for M-X which allow a small number of
ABM interceptors to provide significant leverage.

0 Growing proliferation of nuclear weapons.

As a result, a re-examination of strategic defense policy, missions,
pricrities, posture, and capabilities is needed. This review should
include defense against ballistic missiles (IRBM, ICBM, and SLBM),
air-breathing vehicles (cruise missiles and bombers). and space
systems.

Specific findings and recommendations for U.S. strategic defense
policy and programs are needed in answer to the following guestions:

1. What is the present and projected capability of Soviet
strategic defensive systems? What are the combined effects of the
several elements (civil, air, and ABM) of Soviet defense and the
several layers (barrier, overflight, and terminal) of air defenses.
Are there vulnerabilities that the U.S. could reliably count on?
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. 2. What shou}d be the role of U.s. strategic defense capability
vis-a-vis offensive retaliation as a deterrent to nuclear war? Can

@he U.S. meet the objectives should deterrence fail if there is an
imbalance in defenses?

3. What should be the mission priorities for a strategic de-
fense system? What should we try to conzider defending: Nca, €31
assets, ICBM forces, bombers, urban-industrial targets, population?

4. What is the present and projected state of the art in U.S.
strategic defensive systems? What sort of raids can be defended
against at reasonable cost?

5. Ballistic missile defense. What is the history, what are the
alternatives, and what BMD program(s} shculd be pursued, at what
level of funding? How do these recommendations change if M-X is
deployed in a multiple aim point basing mode?

6. Bomber defense. What is the history, alternatives, and
recommended program?

7. Cruise missile defense., What alternatives are available?
What programs should be pursued?

8. ASBAT. What are the alternatives and recommended programs?
Should the U.S5. allow uninhibited Soviet reconnaissance in the after-
math of an attack?

9. What should the U.S., position be on the ABM treaty? What are
the arms control implications of the alternative programs discussed
above?

10. what contribution to strategic defense do C3I systems make?
What improvements or additions are needed to improve their survive
ability, endurance, and reconstitution?

11. Are there synergistic effects between civil, air and ABM
defenses and what, for the U.S., is the best combination of these?

12. What nuclear release procedures are dictated by the strateqgic
defense alternatives recommended?

13. Are the bagic technologies needed for Ffuture strategic defense
systems being pursued with appropriate priority and resources? If
not, what changes should be made?

This Summer Study topic will be sponsored by Dr. James P. Wade, Jr.,
Principal Deputy Under Secretary of Defense for Research and
Engineering. Mr. Thomas C. Reed has agreed to serve as Chairman
and Mr. Verne L. Lynn, Director, Defensive Systems, OQUSDRE/S&TNF,
will serve as Executive Secretary.

i g 7J?f//_;;4ﬁf/q‘.
s
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DEFENSE SCIENCE

SHRH

OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

15 Qctober 1931

BOARD

MEMORANDUM FOR SECRETARY OF DEFENSE
THROUGH THE UNDER SECRETARY OF DEFENSE FOR RESEARCH AND ENGINZERING

SUBJECT: Final Report of Defense Science Board 1981 Summer Study
on Strategic Defense - INFORMATION MEMORANDUM (U)

Tﬁﬂ~ The attached report of the Defense Science Board 1981 Summer
Study on Strategic Defense was prepared under the Chairmanship of
Mr. Thomas C. Reed. The principal purposes of the study were,
generally, to assess the U.S. and USSR capabilities to defend their
respective homelands against strategic attack and, specifically, to
re-examine U.S5. strategic defense policies, missions, priecrities,
posture and capabilities in the face of ballistic, air-breathing
and space-based threats,

TS&Q The Panel members generally concluded that the USSR maintains
a defense-in-depth against air-breathing threats, modest ballistic
migsile defense and anti-satellite systems, and a significant civil
defense program. The Panel also concluded that U.S. strategic de-

‘7§n~ To belster U.8. strategic defense posture, the following key
recommendations were made:

Decide on a BMD system and its deplovmen

TS, 3. Improve CONUS air defense capability by proceding with
programs for improvement of attack warning and assessment

Classified by: USDRE
declassify on: 3% August 1897
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\HQ\ 4. Support the FEMA plans for evacuation and sheltering of
the civilian population and for physical protection of
military functions and industrial assets.

Assure funding for adequate technology development

Organize C31 responsibility and fund a C31 improvement

Cther key recomnendations to your staff, the 0OJCS, or the Services
are spelled out in the Bxecutive Summary of the report. I recom-
mend that you read the entire report. I am sure that the imple-
mentation of the report's recommendations, consistent with
Administration policies, is of prime concern to us all and T
solicit your personal support in that regard.

{U) I plan to distribute this report ac an official DSRB report to
the persons and organizations named on the attached list unless
you wish a more restricted distribution.

Attachment:
As Stated

DISTRIBUTION: Approved
Disapproved
Other
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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

1 October 1981

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT:

{(U)

Final Report of Defense Scilence Board 1981 Summer Study
on Strategic Defense (U)

Attached please find Volume I of the final report of the

Defense Science Board 1981 Summer Study on Strategic Defense. The
annexes contained in Velume II are being provided under separate
cover.

The key recommendations of the Study are as fellows:

(s)

(s)

(s}

Improve CONUS air defense capability by proceeding with
programs for improvement of attack warning and assessment

Support the FEMA plans for evacuation and sheltering of
the civilian population and for physical protection of
military functions and industrial assets.

Assure funding for adequate technology development in
ort of strategic defense

-
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2

(U} 7T solicit your assistance in implementing the complete set of
recommendations contained in the report. A copy of the detailed
implementation plan i1s attached.

(U) 1 express my greatest appreciation for the diligent work pro-
vided by the Panel members and your support staff in San Diego in
preparing this most crucial study. I add an additional word of
thanks to your support staff in helping me to prepare outbriefings
for key Administration officials. These efforts could not have been
possible without the outstanding cooperation and dedication of all

study group participants.
\-. Frki e ﬁ,'\’ ( * Ei & fN[C:-«-w._ it

Thomas C. Reed

Chairman

Summer Study on
Strategic Defense

Attachments:
hg Stated

L
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Annex 1

HISTORY OF
STRATEGIC DEFENSE

The first two Secretaries of Nefense (James Forrestal and Louis
Johnson) assigned very little priority to strategic defenses. During their
terms, a radar screen was planned and civil defense options were evaluated,
but there was no threat to the U.S., that justified a major strategic de-
fense program. U.S. strategic deterrence vis-a-vis the U,S5.5.R, relied on
the offensive threat of the U.S. Air Force Strategic Air Command (SAC),

The Soviet detonation of a nuclear weapon in the fall of 1949 and
intelligence community projections concerning Soviet long-range bombers
capable of delivering a nuclear weapon lent some urgency to the development
of a strong air defense system., The advent of hostilities in Korea also
contributed to intensified congressional interest in defenses. As indi-
cated in Figure 1, this interest was translated into more substantial
levels of program funding in the early 1950s. The Air Defense Command
began to procure interceptor aircraft and aircraft control and warning sys-
tems and the Federal Civil Defense Administration (FCDA) began evaluating
sheltar and evacuation options. However, SAC remained the preeminent U.S.
strategic force in the early 1950s--neither air defense nor civil defense
contributed significantly to the military balance.

Under theTEisenhower Administration, Secretaries of Defense Charles
Wilson and Neil McElray continued to stress continental air defense capa-
bilities. An effective defense of the North American continent required
the cooperation of the U.S. Air Force {interceptors and land-based radars),
the UI.S. Navy (picket ships), and the U.S. Army {antiaircraft guns and mis-
siles} as well as the Canadian armed forces., To achieve U.S., and Canadian
air defensa objectives, the bilateral U.S./Canadian North American Air
Defense Command (NORAD) was established in 1957. By that time, the Army
was deploying Nike air defense missile units and the Air Force long-range

1-1
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surveillance radar systems were becoming operational. By the mid-1950s,
strategic defense research, development, and acquisition expenditures
reached their maximum levels, approximately 8 billion dollars in Fiscal
Year (FY) 82 dollars. As both the funding and objectives of strategic
defense expanded, the inter-service (e.g., the Army air defense programs
versus the Air Force air defense programs) and intra-service (e.g., Air
Force SAC programs versus Air Force Air Defense Command programs) rivalries

over dollars, missions, and roles also increased.

As the U.S. air defense capability was beginning to mature, a new
threat to U.S. national security appeared--the intercontinental ballistic
missile {ICBM). Antiballistic missile (ABM) defense concepts--now called
ballistic missile defense {BMD) concepts--were developed concurrently with
the ICBMs as both the Y.S, and U.S.S5.R. ICBM programs grew in the late
1950s. Consequently, when the Atlas missile became the first operational
.S, I1CBM in 1960, the U.S, Army Nike Zeus BMD system was already under-
going field testing. In the late 1950s, the Department of Defense (DoD)
conducted a major review that concluded that air defense systems would not
he survivable in a ballistic missile threat enviranment. Moreover, the
intelligence community and the Dol were beginning to realize that the esti-
mates of Soviet bomber force levels and capabilities as projected in the
garly- and mid-1950s averstated the Soviet strategic homber programs. Con-
sequently, Secretary of Defense Thomas Gates noted in his FY 60 Annual
Repart that, because of the shift in the threat, funding priorities for
strategic defense systems would also shift--from air defense towards
ballistic missile defense. These program shifts resulted in constructing
the Ballistic Missile Early Warning System (BMEWS), assigning the highest
national priority to development and testing of Nike Zeus and city defense
BMD systems, and significantly reducing air defense funding, The Office of
Civilian and Defense Mobilization (OCDM) replaced FCDA in 1958 as the
organization with the principal responsibility to provide ciyil defense.

In the Tate 1950s, continuity of government emerged as a priority civil
defense objective, but national-level population sheltering and crisis

relocation options were never funded.

1-3
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Under the Kennedy and Johnson Administrations, Secretary of Defense
Robert McNamara continued to accelerate BMD research and development pro-
grams and deemphasize air defense programs. The Berlin Crisis in 1961 and
the Cuban Crisis in 1962 spurred U.S. interest in (and funding of) civil
defense programs, but the momentum and increased funding quickly eroded.
Secretary McNamara also recognized the potential of a future space threat,
particularly the then near-term threat of orbiting or fractional orbiting
nuclear bombs. Space surveillance and satellite interceptor programs were
formulated to address this contingency and a limited antisatellite capabil-
ity was proclaimed by President Johnson in 1964,

Secretary of Defense Robert McNamara viewed strategic deterrence in
terms of a strategic policy based on the concept of "assured destruc-
tion." Arms contrals were viewed as consistent with this strategy while
strategic defenses, particularly BMD, were not. Moreover, it appeared that
Secretary McNamara was not convinced that a BMD was technically feasible
for defending population against a Soviet threat. By the mid-1960s, the
Peoples Republic of China had initiated testing of nuclear weapons and was
developing strategic nuclear delivery systems. In late 1967, Secretary
McNamara announced deployment of the Sentinel BMD system whose rationaie
was to defend against a projected modest Chinese ballistic missile threat
rather than a larger, more sophisticated Soviet threat. This was the first
official shift away from the original Nike-Zeus and Nike-X mission objec-
tive of protecting U,S. cities, their people, and their industries against
a Soviet ICBM threat,

The rapid deemphasis of U.S. continental air defense, the fiscal and
political pressures on the DoD budget resulting from U.S. involvement in
Viet Nam, and the commencement of Strategic Arms Limitation Talks {SALT} in
the late 1960s all contributed to a significant decrease in U.S. strategic
defense expenditures under the Nixon Administration and Secretary of
Defense Melvin Laird. As SALT I negotiations proceeded, there was in-
creasing U.S. public, congressional, and Dol debate concarning the tech-
nical feasibility and cost of BMD, Early in 1969, Secretary Laird eval-
uated the U.S. BMD program. As a result of the evaluation and the ongoing

1-4
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BMD debate, the Sentinel system evolved into the Safeguard system whose
primary mission was defense of the U.S, Minuteman ICBMs, The U.S. also be-
gan to explore limitations on BMD systems.

From a U.S. congressional perspective, the signing of the Antibajlis-
tic Missile Treaty in May 1972 precluded an extensive BMD deployment, sig-
nificantly reduced the sense of urgency for BMD research and development,
and, hence, provided a rationale for significantly reducing the U.S. BMD
budget, Actually, U.S. 8MD research and development (R&D) budgets had been
decreasing since the late 1960s. By comparison, the Soviet BMD progranm
appears to have grown at a steady rate since the signing of the ABM
Treaty. SALT I--the ABM Treaty and the Interim Agreement With Respect to
Limitations of Strategic Offensive Arms--solidified U,S. dependency on a
policy and force posture based on the concept of mutual assured destruction
and, in effect, also minimized the perceived requirement for both air and
¢ivil defense. MWorking within those strateqic policy guidelines,
Secretaries of Defense Schlesinger, Rumsfeld, and Brown concentrated on
strategic offensive and attack warning and assessment programs and rele-
gated other strategic defense efforts to relatively low funding levels
(e.q., on the order of 5 to 10 percent of the total strategic forces bud-
get, and 1 percent of the total DoD budget).

This nistery is illustrated in Figure 2 and is detailed in the follow-

ing five sections.

1-5
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HISTORY OF STRATEGIC DEFENSE —
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AIR DEFENSE

After World War 11 the U.S. became increasingly aware of the potential
of a Soviet nuclear threat and U.S. intelligence community and Department
of Defense estimates in this period consistently projected an extensive
Soviet long-range bomber capability. The U.S. decision to develop new jet
bomber aircraft for intercontinental nuclear delivery missions probably in-
fluenced this U.S. perception of Soviet program objectives. Air defense
forces had been minimal in the 1940s and early 1950s, but the outbreak of
the Korean War in 1950, coupled with Soviet atomic testing and some real
evidence of Soviet long-range aviation bomber developmeni programs, brought
about increased congressional interest in strategic air defense and a sharp
upturn in U.S. air defense preparedness, A large and elaborate North
American air defense system, designed primarily to defend against a postu-
Tated massed attack by Soviet long-range hombers, was built in the 1950s as
a cooperative effort between the U.S. and Canada.

During the early- and mid-1950s, North American anti-bomber defenses
expanded from the defense of a few vital areas to an air defense system
that covered, at least to some extent, the whole continent, During the
early 1950s, the emphasis was on developing air defense weapon and warning
systems, An integrated air defense did not exist., By fiscal year 1955,
Secretary of Defense Charles Wilson noted a considerable increase in the
defense of North America. U.S, air defense zones were being deployed prin-
cipally along the U.S. borders because there was better peripheral radar
coverage, many major U.S. cities and strategic assets were located near the
horder, and intercept missiles utilizing nuclear weapons could be employed
in places where the intercept area was not located over populated areas
{e.q., over water in the Atlantic or Pacific).

Throughout the remainder of the Eisenhower Administration, the U.S.
strategic air defense systems underwent continuous modernization., The U,S.
and Canada integrated operational control of their air defense forces in
1957 by jointly establishing the North American Air Defense Command., By
the end of 1959, all-weather supersonic aircraft made up the bulk of the
manned interceptor force; every important urban-industrial area of the U.S.
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was defended by Army Nike surface-to-air missiles (SAMs), which had
replaced antiaircraft qun units; and Air Force BOMARC SAMs were being
introduced at air bases along the northern periphery of the United States.
Command and control of these air defense elements was exercised through
Semi-Automatic Ground Environment (SAGE) Regional Control Centers. The
number of radar stations on the North American continent had increased from
65 in 1951 to over 300. In addition, networks of long-range surveillance
radars--the Distant farly Warning (DEW) Line, the Mid-Canada ifne; the
Pinetree Line, and an Alaskan network--had been built to provide early
warning in the north, the direction from which a bomber attack was con-
sidered most Tikely to come. A fleet of Airborne Early Warning radar
aircraft, Navy picket ships, and "Texas Towers" provided extensions of this
early warning coverage on the eastern and western overwater flanks.

As the U.5. air defense system was maturing in the late 1950s, the
U.S. perception of the Soviet threat to the Continental U.S. (CONUS) was
changing. In 1957, the U.S.5.R. launched the first completely successful
ICBM (i.e., the huge SS-6 Sapwood) and later in the year they launched
Sputnik 1 using the same booster. By 1960, the U.S.5.R. had elevated the
Strategic Rocket Forces to the status of an Armed Service, deployed (albeit
in small numhers) the SS-6, and initiated development of the second genera-
tion of ICBMs (SS-7 and $S-8). By this time, it had also become clear to
the U,S. that the Soviet Union did not intend to deplioy large numbers of
long-range bombers {as had been projected since World War II} and that the
predominant threat to the continental U.S. was shifting to Soviet ballistic

missiles.

As a result of the shift in the Soviet threat, U.S. air defense pro-
grams were reoriented and improvements to the existing anti-bomber defenses
during the 1960s were limited primarily to reducing their vulnerability to
hallistic missile attack. In this context, a semi-automated backup system
for the SAGE control centers, termed Backup Intercept Control (BUIC), was
established and manned ‘interceptor squadrons were dispersed., In the same
period, the ﬁumber of radars, radar sites, control centars. manned inter-
ceptor squadrons, and SAM units was substantially reducad.
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In November 1967, Secretary of Defense McNamara approved a plan for
modernizing continental air defenses, which called for additional major
reductions in air defense forces. The plan called for the replacement in
the mid-1970s of the then-current system with a force of Airborne Warning
and Control System {AWACS) aircraft, over-the-horizon radars, and an im-
proved interceptor. This modernized force would pay for itself in about
ten years through lTower operating costs, which were to be achieved mainly
through reductions in the air defense ground-based command and control

structure,

Reductions in active air defense forces continued into the 1570s as a
result not only of the modernization plan, but also as a result of the
dramatic growth in the ballistic missile threat and the decision not to de-
ploy ballistic missile defenses, According to the rationale that prevailed
in the 1960s and 1970s, if the greatest threat to the U.S. was from ICBMs
and submarine-launched ballistic missiles {SLBMs), and these were not
defended against, then the maintenance of substantial and expensive anti-
bomher dafenses could not be justified. In addition, highly wulnerable air
defense installations would be unlikely to survive a ballistic missile
attack on the U.5, As a result, during the 1960s and 1970s, the number of
NEW Line radars had been reduced by approximately 60 percent, other long-
range radars by 70 percent, and control centers by over 80 percent, from
the numbers existing in 1959,

The tow priority and resources accorded fo continental air defense by
the U.S, since the early 1960s are reflected by the thin and penetrable
aircraft defenses it currently maintains. The remaining limited continen-
tal air defense forces were and are maintained to control peacetime access
to North American airspace and to provide some minimum level of air defense
in the event of war. The current NORAD mission is to provide warning and
characterization of a bomber attack against U.S5. and Canadian strategic
assets and, hence, to deny the U.S.5.R. & no-warning attack option against
targets such as the U.S. strategic¢ offensive forces and command, control,
and communications (C3) sites. In contrast, the Soviet Union, faced with a
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formidable bomber threat from the U.S., Europe, China, and other surround-
ing geographic areas, has committed enormous resources'to air defense since
the mid- to late 1950s. The Soviet air defense system that has evolved is
characterized by in-depth barrier, area, and point defenses made up of mas-
sive numbers of radars and increasingly sophisticated SAMs and manned

interceptors.

Throughout the 1960s and 1970s, the U.S. has maintained several air
defense system technology programs to provide warning and defense against
both bomber and potential future cruise missile threats. Early warning of
homber attacks from northern approaches to North America continues to be
nrovided primarily by the DEW Line, which was designed in the early 1950s
to provide warning of medium- and high-altitude bomber attacks and thus has
gaps in its low-altitude coverage. The 0ld Alaskan radar network and the
Pinetree Line (consisting of 24 long-range surveillance and height finder
radars stretching across Southern Canada) remain operational but also have
significant gaps in their radar coverage, particularly at Tow altitudes,
Each of these systems has become increasingly mare expensive to maintain.
The Mid-Canada Line ceased operation in 1965. New, more effective,
replacement line-of-sight radar systems have been designed and developed.
Over-the-Horizon Backscatter {0TH-B) radar has heen under development since
the 1960s for bomber detection and warning. These systems have not yet

been deployed.

The fixed radar complex, which has been performing CONUS air surveil-
Tance, is being phased down through implementation of a Joint Surveillance
System (JSS) of 46 radars to be operated jointly by the Federal Aviation
Administration (FAA) and the Air Force for both air traffic control and air
defense purposes, Seven obsolescent and costly SAGE and BUIC centers
within CONUS are being replaced with five Regional Operations Control
Centers (ROCCs). Installation of the ROCCs, which utilize modern solid-
state computer technology to perform command and control, will permit
reduced manning and save operating and maintenance costs.
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A major advance in the air defense posture is the E-3A AWACS aircraft,
which offers mobility and Tow-altitude look-down radar capability. How-
ever, while there are AWACS designated for NORAD in peacetime, the Joint
Chiefs of Staff {JCS)} would determine the allocation of the AWACS in a
period of crisis. All dedicated $AMs have been phased out of continental
air defense roles and no new dedicated strategic air defense interceptors
have been added to the RORAD forces.

Development of technology and concepts for space-based detection and
tracking of a bomber threat (and, eventually, a cruise missile threat) has
been under way as an alternative to ground-based radar. Space-based radar
and infrared sensing concepts offer the potential of ircreased warning time
and perhaps reduced vulnerability.

The Air Force completed a major reorganization in 1980, transferring

management responsibilities for the'Air Defense Command to the Tactical Air
Command, the Strategic Air Command, and the Air Force Communications
Command, while maintaining NORAD in a position of operational control.
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BALLISTIC MISSILE DEFENSE

After Worid War II, both the U,S, and the U.S.S.R. established
research programs to develop intercontinental missile systems. However,
the early missile programs experienced technical problems., The primary
strategic defense issue was bomber defense, particularly after the first
Soviet fission bomb test in 1949 and fusion bomb test in 1952. As U.S.
intermediate-range ballistic missile (IRBM) system technology improved and
intelligence concerning Soviet IRBM and ICBM programs became available,
interest in U,S, antiballistic missile system {or ballistic missile de-

fense) concepts increased.

The decision to fund an aggressive BMD research and development
program was made during the Eisenhower Administration and the U.5. BMD
program evolved as both the U,S, and the Soviet Union developed the
capahility of delivering thermonuclear weapons with ICBMs. By the mid-
1950s the U.S, was developing the Atlas ICBM; the U.S.S.R. was developing
the 55-6 Sapwood ICBM; and both the U.S, and 1.5.5.R. were evaluating the
feasihility of extending existing air defense weapon system technology to
achieve the capability to intercept ICBM reentry vehicles.

In 1955, the U.S, Army initiated a study program to evaluate and de-
velop new missiles and radars capable of countering ballistic missiles as
well as future air-breathing threats., This effort, calied the Nike II
Study, led to a decision to develop the Nike-Zeus system. The primary mis-
sion ohjective of the Nike-Zeus system was the defense of U.S. cities
{i.e., people and industry). Defense of other strategic systems, the
national command authority, and key command and control assets were also
considered, Major components of this system--the Zeus Acquisition Radar,
the Discrimination Radar, the Target Tracking radar, and the Zeus intercep-
tor--were being developed in the late 1950s by the Army while the Advanced
Research Planning Agency (ARPA), Air Force, and the Navy were studying
alternative BMD concepts and the U.S.5.R. was developing its first BMD
systems,

Two Soviet missile successes--the first completely successful ICBM
test {Auqust 1957) and the launching of Sputnik I {October 1957)--accelerated
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DoD interest in BMD. In 1958, Secretary of Defense Neil McElroy assigned
top priority to Nike-Zeus research and development. After becoming
Secretary of Defense in 1959, Thomas Gates requested an evaluation of U.S.
defense objectives and missions. As a result of this evaluation, air
defense was deemphasized, BMD was recognized as the most stressing, and
hence, primary strategic defense requirement and the Army was assigned pri-
mary responsibility for BMD development, thus reducing, but not eliminating,
the Interservice competition. Field testing of the Zeus missile started in
1959; tracking data from U.S. ICBMs first became available in 1961; and the
first partially successful intercept of an Atlas D missile occurred on 19
July 1962 at the Kwajalein Test Range. These tests permitted ARPA and the
Army to conduct early reentry physics and related measurements programs at
the Kwajalein Range in an attempt to improve the ability of the BMD system
to discriminate between the incoming reentry vehicles and other possible
ohjects (e.g., booster fragments and penetration aids) within the view of
the BMD radars.

The U.S.5.R. conducted several research and development programs in the
early 1960s that the U.S. intelligence and DoD communities assessed to have

potential BMD capabilities.

ABRES programs estab

efense penetration techniques to both offensive and

of the implicatio
defensive system capabilities, but this understanding proved fatal to the
Nike-7eus system, Wnile the Nike-Zeus system appeared to have a potential

capability against contemporary ICBMs such as the Soviet $$-6 and SS-7, the
ability of the Nike-Zeus system to handle projected lar omplex threa
environments including both reentry vehicles (RVs) -
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In January 1963, Secretary of Defense Robert McNamara directed the
priority development of & BMD system incorporating the most advanced tech-
nology available, This system, designated Nike X, inciuded a large, hard-
ened, electronically steered, multi-function radar (the MAR}, and the high-
parformance Sprint interceptor, which utilized smaller warheads and rela-
tively small missile tracking radars., Nike X was to be capable of tracking
and discriminating hetween thousands, and engaging hundreds, of targets--a
feasible objective against simple targets. However, the ability of ABRES
designers to develop new penetration concepts more rapidly than BMD radar
and data processor designers could respond to each new threat soon made the
Nike X objectives appear to be unrealistic. The cost of the MAR soon became
prohihitive, leading to the development of two other radar systems--the
Perimeter Acquisition Radar (PAR} and the Missile Site Radar (MSR). Also,
the Nike X primary mission objective--city defense against a Soviet attack--
was perceived as inconsistent with Secretary McNamara's concept of deter-
rence (i.e., assured destruction), Consequently, for both political and
technical reasons, BMD missions other than city defense and threats other
than Soviet ICBMs and SLBMs began to receive serious attention.

By 1964, two additional factors affected U.S, BMD options. A new type
of defensive warhead permitted the use of a large-payload, long-range inter-
ceptor capable of destroying RVs within a relatively large volume of space

and thus reducing the effectiveness of chaf Also, the Peoples

Republic of China began testing nuclear weapons and was developing its first
medium-range ballistic missile. U.S. experts projected a Chinese ICBM threat
to the U.S. by the early- to mid-1970s. This additional "requirement” for
area defense against an Nth country threat as well as the new excatmospheric
canability contributed to justification for developing of the Spartan missile.

In September 1967, Secretary of Defense McHamara announced the deploy-
ment of a limited defense of the U,S, for protection against a potential
Chinese threat and an option to expand this defense to protect Minuteman
against a Soviet threat., The system utilized components that had been
developed in the Nike X Program--Sprint, Spartan, and MSRs--plus the PAR.
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Tnis system was to be known as Sentinel. McNamara's announcement formal-
jzed the shift away from city defense against a Soviet threat. Meanwhile,
the Soviet ABM-1 system was deploying at Moscow and both the U.S5. Air Force
and ARPA, in addition to the Army, were pursuing BMD concepts.

Early in 1969, the Nixon Administration revised BMD mission pricrities
and objectives to be: (1) defense of U.S. land-based retaliatory forces
against a Soviet threat, and (2) a growth option to provide area defense
against an Nth country threat. The system components were the same as the
Sentinel components, but the system name was changed to Safeguard. While
12 Safeguard sites were planned, construction was initiated at only 2 of
these sites, Malmstrom in Montana and Grand Forks in North Dakota. By this
time, the I.5.S.R. had deployed its ABM-1 System {64 Galosh interceptors}
around Moscow and was trying to develop a second generation system., How-
ever, Soviet BMD-related technology lagged comparable U.S, technology and
appearaed to provide 1ittle capability against the U.S. ICBM/SL8M threat.

The ARM Treaty, signed in May 1972, was intended to preclude a signif-
icant territorial or regional BMD capability. The ABM Treaty and its 1974
Protocol have the following attributes:

. Each side is permitted ABM defenses at one site: either centered
on its national capital {the U.,S.S.R. choice), or centered more
than 1300 km from the national capital and containing ICBM silo
launchers (the U.S. choice)., The radii of the deployment areas
are each 150 km. Each side is permitted to exchange its deploy-
ment sita location to the other choice, one time.

(] The ABM system will consist of no more than 100 ABM launchers and
no more than 100 ABM interceptor missiles at launch sites, and:

-~ In the case of a national capital defense, ABM radars within
no more than six complexes having a diameter no greater than
3 km each. (The Soviet Try-Add radars are not applicable.)

-- In the case of a silo defense, two large, phased-array
radars {power-aperture equal to or greater than 3 millien
watt-meters2) and no more than 18 smaller ABM radars.

. The treaty specifically prohibits:

--  Development, testing, and deployment of ABM systems or com-
ponents {present or "future“ types) which are sea-based,
air«based, space-based, or mobile Tand-based,
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-~ Development, testing, and deployment of launchers for
launching more than one ABM interceptor missile at a time.

-~ Development, testing, and deployment of systems for rapid
reload of ABM launchers,

--  Development, testing, and deployment of ABM interceptor mis-
siles for the delivery of more than one independently gquided
warhead per missile.

-~ Giving non-ABM missiles, launchers, or radars capabilities
to counter strategic ballistic missiles or their elements in
flight trajectory, and testing such components in an ABM
mode.,

. Deployment of ABM systems based on other physical principles and
including components capable of substituting for missiles,
taunchers, or radars. Agreed Statements provide that limitations
on such systems and their components would be subject to discus-
sion in the Standing Consultative Commission {SCC) and agreement
via amendment.

. By the terms of the Treaty, the sides will conduct a review of
the Treaty every five years after entry into force {3 October
1972). However, amendments may be proposed at any time.

' A party may withdraw, with 6 months notice, if it decides that
extraordinary events related to the subject matter of the Treaty
have jeopardized its supreme interests, (e.g., the U.S. stated
unilaterally on 9 May 1972 that its supreme interests could be so
jeopardized if an agreement providing for more complete strategic
offensive arms Timitations than those contained in the SALT I
Interim Agreement were not achieved within five years, This is
reinforced in the legislative history of the instrument of rati-
fication).

To achieve compliance with the provisions of the Treaty, the U.S. continued
work at the Grand Forks site, terminated work at the Malmstrom site, and
decided not to build a BMD at Washington, D.C. When the Treaty was reyised
in 1974 to permit only one BMD deployment site for each Party, the U,S.
chose Grand Forks: the U.S.S.R. chose Moscow. The Grand Forks site achieved
initial operational capability {IOC) in March 1975, but this system pro-
vided a limited defense capability against contemporary gor projected Scviet
threats, was very expensive to maintain, and had no growth potential within
the provisions of the ABM Treaty. Consequently, Congress redirected the
U.S. BMD program to emphasize advanced technology and system component
technolody rather than the development of prototype BMD systems. Specifi-
cally, Congress directed (FY 76 Appropriations Bill) that all Safeguard
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operations, less those associated with the PAR, be expeditiously terminated
and that the Army transfer the PAR to the Air Force (FY 77 Appropriations
Act). These initiatives permitted Congress to significantly reduce the
H.S, BMD budget.

In addition to the Safeguard/Sentinel programs, the U.S. was conduct-
ing research on both advanced system concepts and advanced technology pro-
grams. These efforts, which continue through today, have produced BMD
concepts that, if deployed, would be smaller, cheaper, and more capable of
coping with responsive threats. Beginning in the early 1970s, considerable
effort was devoted to the Site Defense program, a terminal BMD system con-
cept capable of protecting the Minuteman force or other high value targets
in the face of a larger and more sophisticated threat than Safequard was
designed to handle. This program was authorized by the Secretary of
Defense to develop and demonstrate prototype versions of hardware and soft-
ware suitable for further development and deployment as a system, if re-
guired. The Site Defense concept envisioned autonomous modules consisting
of three interactive phased-array radars, their associated data processors,
and modified Safeguard Sprint interceptors. The radar would have been
similar to the Safeguard MSR but smaller, less powerful, and more versa-
tile. Commercial data processors were to be used, The interceptor missile
would have had increased nuclear hardness and maneuverability, Reduced
operational and mainienance costs were principal design objectives of the
Site Defense concept. Ultimately, the effort was reoriented by Congress to
concentrate on components and subsystems, However, a single multifunction
battle management and engagement radar, the data processor, and the soft-
ware were installed at Kwajalein and successfully tested. {Software for
and interactive operation capability of the three radar modules were never
develaped.)

ARPA and the Army Ballistic Missile Advanced Technology Program also

studied a broad spectrum of BMD-related technology issues. These included
the High-Acceleration Boost Experiment (HIBEX) program that developed the
basis for a more advanced interceptor now beina considered, the Designating
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Optical Tracker (DOT} program that provided the basis for much of exocatmos-
pheric Long Wave Length Infrared {LWIR) sensing and discrimination know-
ledge, the Homing Overlay Experiment (HOE) that is developing the non-
nuclear kill intercept technology, various directed energy studies that
evaluated particle beam and high energy Taser BMD system concepts, and
numerous other missile, discrimination, radar, optics, and data processing
technology programs related to U.S. BMD system concepts.

There is currently no operational U.S. BMD system, but the Site
Defense System technology is "on the shelf." The Low Altitude Defense Sys-
tem (LoADS) concept includes smaller radars and interceptors designed to be
deployed in a mobile basing mode with MX and to intercept RVs at very low
altitude., These LoADS componenis are now in the preprototype demonstration
phase of development. Tests to demonstrate exocatmospheric BMD optics tech-
nology options are scheduled for 1982,
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SPACE DEFENSE

The potential of space for national security missions was realized
Tong before either the U.S. or U,S5.5.R. had the ability to exploit space.
However, the launching of Sputnik in 1957 and the subsequent growth of both
the U1, S, and Soviet military as well as non-military space programs,
focused the attention of military planners on the requirement for space
surveillance, the ability to assure the survivability of friendly space
assets, and the ability to negate hostile space systems. Subsequently, the
.S, space defense program grew under Secretary of Defense Thomas Gates
(Eisenhower Administration) and the early years of Secretary of Defense
Robert McNamara (Kennedy Administration).

Space surveillance, particularly the detection, iracking, and identi-
fication of satellites in orbit, was the earliest concern of the U.S. in
the area of space defense. Two networks of ground-hased radar sensors were
established in the 1950s: the Navy's Space Surveillance System (NAVSPASUR)
and the Air Force Spacetrack system, NAVSPASUR operated a "fence" of de-
tection devices across the southern U.S. designed to indicate new space
gbjectives passing through its field. The Spacetrack system, made up of a
number of worldwide sensors, was designed for the detection and tracking of
objects in space. NORAD, in 1960, was assigned operational control of
these two surveillance networks, which, with other systems such as the Bal-
listic Missile Early Warning System and the Smithsonian camera network,
together were called the Space Detection and Tracking System (SPADATS).
NData from SPADATS were fed into a surveillance center at NORAD where a
catalog of all space objects was maintained. Smithsonian-type ground-based
optical systems (e.g., Baker-Nunn cameras) for satellite surveillance
beyond effective radar range, were added to Spacetrack beginning in 1962 at
sites around the globe. A large FPS-85 phased-array space detection and
surveillance radar was also installed in 1965 at the Eglin Air Force Base,

Florida.

In the area of antisatellite (ASAT) weapons, schemes for negating
satellites predated the satellites themselves., The first study of ASAT
systems commissioned by the Air Force was undertaken in the mid-1950s,
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before the Soviets had launched Sputnik. The earliest U.S. studies of ASAT
systems focused on two basic approaches: either a co-orbital, “killer
satellite" interceptor that would be placed in orbit and then maneuvered to
its target, or a direct-ascent interceptor that would rise from the earth
and intercept the target when it passed overhead. With either technique,
the target could be destroyed by a nuclear warhead or some non-nuclear
means.

By the mid-1960s, the potential role for a U.S. ASAT capability had
expanded to include countering orbital or fractional orbit bomb delivery
schemes. United States ASAT capabilities were tested and established in
1964, Initially they comprised a small number of Nike-Zeus ABMs, deployed
on Kwajalein Island in the Pacific, complemented and later superseded by an
adaptation of the Air Force Thor IRBM deployed at Johnston Istand., ASAT
tests were disclosed in 1964 by President Johnson, and in early 1965
Secretary of Defense McNamara publicly stated: "We have a capability to
intercept and destroy hostile satellites within certain ranges.” The
"Outer Space Treaty," which entered into force in October 1967, prohibited
the use of space for orbiting weapons of mass destructier. Consequently,
the threat of orbiting bombs decreased. The Soviet Union had begun pre-
Timinary tests of a non-nuclear, co-orbital interceptor by 1968. In 1971,
the Soviets ceased flight tests of the interceptor.

Support for the U.S. space defense program was decreased in the early-
and mid-1970s including phasing out the Thor ASAT system. However, the
U.5.5.R. resumed ASAT tests in 1976, Subsequently, President Carter
announced in 1977 that research and development on a new U.S. ASAT system
would be undertaken, although he expressed the hope that arms control nego-
tiations would lead to agreement with the Soviet Union to ban such sys-
tems. Principal U.S. space defense efforts during this period included
completing the NORAD Space Defense Operations Center (SPADOC) to provide
command, control, and communications for space defense operations:
improving the high altitude surveillance capabilities with systems such as
the Ground-based Electro-Optical Deep Space Surveillance (GEODSS) system;
developing technology for space-borne LWIR sensors; and developing a new
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direct ascent, low-altitude ASAT system utilizing a non-nuclear warhead.
The United States and the Soviet Union entered into negotiations on arms
control measures for ASAT weapons in June 1978, Negotiating problems
(e.g., Soviet insistence that the U.S. halt testing of the space shuttle
because it possessed ASAT capabilities) and, eventually the Soviet invasion
of Afghanistan in December 1979, reduced U.S. interest in this arms limita-
tion initiative., The ASAT negotiations are currently in abeyance. The
Soviet Union, which had not tested any ASATs while the talks were in
progress, resumed testing in April 1980 and is credited by the U,S$, with an
operational ASAT capability against low earth orbit satellites.
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MISSILE WARNING AND ATTACK ASSESSMENT

Since the emergence of the Soviet ICBM threat, the U.S. has had a
requirement for missile attack warning and a desire to have a missile
attack assessment capability. During the Eisenhower Administration,
Secretary of Defense Thomas Gates first addressed ballistic missile early
warning, However, it was the Kennedy Administration and Secretary of
Defense Robert McNamara that first highTighted ballistic missile early
warning and attack assessment. An attack assessment capability was, and
is, needed to better define the attack {i.e., size, type of system, prob-
able targets, time remaining) to maximize the information available to the
national command authority, and to provide sufficient time to assure sur-
vévahé]ity of the strategic bombers, implement appropriate civil defense
options for the U.S. population and industry, and permit ICBM retaliatory
options {e.g., launch under attack).

As the Soviet ICBM threat materialized in the late 1950s and early
1960s, the U.S. developed and constructed a ground-based, ballistic missile
attack warning capability. The Ballistic Missile Early Warning System was
initially operational in 1961 and fully operational in 1963, This system
employed radar stations in Greenland, Alaska, and the U.K. to provide warn-
inq against the primary threat--the northern ICBM approaches.

Development of a system of "forward scatter," over-the-horizon (OTH)
radars to complement BMEWS was also undertaken in the early 1960s. These
radars provided remote detection of a ballistic missile attack from the
Eurasian Tand mass on any trajectory. The OTH system reflected radar sig-
nals off the ionosphere, and echo signals from rising ballistic missiles
were picked up by remote receiving stations. This OTH system, which became
operational in the late 1960s, consisted of four transmitter sites in the
Far East and five receiver sites and a data correlation center in Europe,

As the U.5.S.R. developed their SLBM systems, additional U.S. missile
warning systems were required. The "474N" system was developed in the

1960s and became operational in 1970, The system, designed to provide an
indication of SLBM launch, consisted of seven FSS5-7 "dish" radars, three

each on the East and West coasts and one in Texas.
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Advances in infrared technology made early warning satellites attrac-
tive. The MIDAS satellite system, equipped with sensors to detect infrared
emanations from missiles shortly after their launching, was first tested in
1960, Tt never achieved operational status. The BMEWS, OTH, and 474N
radars remained the primary means of obtaining reiiable warning of an ICBM
or SLBM attack until the early 1670s, However, there were steady improve-
ments in technology throughout the 1960s and a follow-on to the MIDAS
satellite system was tested during the 1967 to 1970 period. The Nixon
Administration and Secretary of Defense Melvin Laird were particularly
interested in the development of this "new," much more advanced strategic
satellite surveillance system, which promised a good early warning capabil-
ity against SLBMs and fractional orbiting hombs (FOBs).

The U.S. ballistic missile warning and attack assessment capability
evolved to dependence on two very different types of systems--ground-based
and satellite-based warning systems. These programs supported a "dual
phenomenology” concept, This refers to a policy of covering all potential
hatlistic missile approach corridors with at least two different types of
warning sensors,

The forward scatter OTH radar system in the Far East and Europe was
phased out in 1975-76 because it was considerably less reliable than the
satellite and BMEWS systems for ICBM attack warning and was sensitive to

atmosphere disturbances,

The BMEWS mission became increasingly demanding as a result of the
tremendous growth in the ICBM threat. Following deactivation of the Grand
Forks BMD site in 1976, the BMD Perimeter Acquisition Radar located in
Morth Dakota was converted {mostly software changes) to the Perimeter
Acquisition Radar Attack Characterization System (PARCS) and retained to
act as a backup for BMEWS coverage to provide g detailed ICBM attack char-
acterization capability. PARCS was, and is, fundamentally more accurate
than BMEWs although it has less extensive and less timely coverage,

The 1imited SLBM detection range and Tow reliability of the 474N
"dish" radars led to their replacement by two new PAVE PAWS phased-array
radars. The PAVE PAWS radars, which became operational in 1980 at sites in
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Massachusetts and California, provide confirmation of any SLBM launch warn-
ing transmitted by the early warning satellites. The older FPS-85 phased-
array space surveillance radar and one FS$S-7 radar have been retained in
Florida to partially cover possible SLBM launch areas southeast of the U.S.

BMEWS, PARCS, PAVE PAWS, FPS-85, and FSS-7 ground radars back up the
satellite warning sensors, providing a second and independent verification of
taunch events. However, many missile warning and attack assessment problems
are stil11 unresolved. Foremost among these problems is the vulnerability of
the system to hostile actions. For example, research and development programs
during the Carter Administration addressed warning and attack assessment
issues. Such issues included the vulnerability of segments in the warning and
€3 system, as well as operational problems such as false indications resulting
from system malfunctions.

By comparison, the U,S5.5.R. also has deployed both ground-based missile
warning and attack assessment radars and space-based early warning sensors.
furrent Soviet ballistic missile warning, in contrast to that of the U,S,, is
estimated to rely more on larger numbers of BMEWS/PARCS-type ground radars

{Hen House, Dog House, Cat House) and less on satellite-based sensors.
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.S, CIVIL DEFENSE

During the Truman Administration, the Civil Defense Board was created to
determine War Department policies for c¢ivil defense. The Board concluded that
civil defense was ultimately a state and local responsibility and recommended
that a federal civil defense organization be established to quide and advise
Tocal activities, Initially the Office of {ivil Defense Planning (OCDP) was
established in the newly created DoD; later, President Truman placed responsi-
bility for civil defense in the National Security Resources Board (NSRB), and
on January 12, 1951, President Truman signed the Federal Civil Defense Act of
1950 {PL 920), which established the Federal Civil Defense Administration
(FCDA). Under President Truman, civil defense programs emphasized in-place
sheltering but these programs never progressed beyond the planning stages.

President Eisenhower promoted a rapid deployment program for evacuation
and stockpiling., Congressional interest in sheltering, however, was not
dead. Following development and testing of the hydrogen bomb by both the U.S.
and U.5,5.R,, new emphasis was placed on sheltering. A shelter versus evacua-
tion debate in Congress resulted and the FCDA came under heavy criticism,
During Eisenhower's second term, new emphasis was placed on civil defense,
gspectally in government survival., FCDA began the first Continuity of Govern-
ment {COG) program Tate in 1957, In July 1958, the Office of Defense Mobili-
zation {0DM) and the FCDA were merged, creating the Office of Civil and
Nefense Mobilization {OCDM).

In May 1961, President Kennedy outlined to Congress new objectives for
¢ivil defense emphasizing an in-place shelter program; changed 0CDM to the
Office of Emergency Planning (0FP) charged with advising the President on
long-range civil defense planning; assigned primary responsibility for civil
defense to the Secretary of Defense; created within DoD the Office of Civil
Defense {OCD); and named an Assistant Secretary of Defense to head OCD in the
Pentagon., Spurred by the Berlin Crisis and increasing U.S./Soviet tension,
President Kennedy again emphasized the importance of civil defense and called
for a nationwide community shelter program. Ry 1963, the momentum for civil
defense seemed to be failing, even after the Cuban Missile Crisis. After
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Kennedy 's death, under President Johnson, civil defense apprepriations contin-
ued to drop., By April 1964, the 0CD had been removed from the 0ffice of the
Secretary of Defense and placed under the Army. By the mid-1960s, the civil
defense program and program objectives had become linked to the U.S. BMD pro-
gram since both programs were striving to develop population and industry de-
fense concepts. Various concepts combining active defense systems (i.e., BMD)
and civil defense concepts were studied in an attempt to identify potential
synergism between the two programs, but no major DoD or Congressional support
emerged for the active/passive concepts. As Secretary of Defense McNamara
shifted U,S, strategic policy towards the concept of assured destruction, both
civil defense and active/passive concepts suffered. Both c¢ivil defense and
BMD were viewed as provocative and destabilizing by the U.S. assured destruc-

tion community,

On May 5, 1972, President Nixon abolished the OCD and created a semi-
autonomous agency under DoD called the Defense Civil Preparedness Agency
{DCPA), responsible for population protection. In 1974, Nixon abolished the
OEP and created the Federal Disaster Assistance Administration (FDAA), placing
it under HUD, and the Federal Preparedness Agency (FPA) under GSA. From 1972
to 1976, the appropriations for civil defense increased modestly and, if
inflation is considered, the funding support actually decreased slightly.

Secretary of Defense Harold Brown directed the Assistant Secretary of
Nefense for Program, Analysis, and Evaluation and DCPA to develop more
credible options for civil defense in October 1977. Secretary Brown's objec-
tives were to fdentify a civil defense program that, at a reasonable cost,
would save at least one-half to two-thirds of the population in the event of a
massive Soviet attack., Secretary Brown chose a program for crisis relocation
and expedient sheltering of the risk populations within a2 1- to 2-week warning
or "surge" period. In September 1978, President Carter issued Presidential
NDirective {(PD) 41 directing that a new civil defense policy bhe fmplemented.
However, appropriate funding was not included, so no significant action has
occurred,

1-26

UNCLASSIFIED



UNCLASSIFIED

President Carter initiated a reorganization effort to consolidate emer-
gency planning functions of the FDAA, FPA, and DCPA, the Federal Insurance
Agency (FIA), and the U.S. Fire Administration (USFA). In April 1979, the
President incorporated these agencies into the Federal Emergency Management
Rgency {FEMA},
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Annex 2
SOVIET DEFENSIVE CAPABILITIES (U)

OVERVIEW (U}

{(m Tradition, doctrine and history have made homeland
defense against all forms of attack a central preoccupation
of the Soviet polititcal and military leadership. Thus,
measures for both active and passive strategic defense have
been aggressively pursued both in deployment and R&D by the

Soviet state.

{(m Many generations of surface-to-air missile systems,
air defense radars, interceptor aircraft and air-to-air mis-
sile systems have been developed and deployed since World War
II. Contrary to the situation in the U.S., the advent of
strategic ballistic missiles has not diminished, in any wav,

the pace of Soviet programs in strategic air defense.

(Ul Major programs in ballistic missile defense have
also been pursued by the S5.U. since the infancy of the stra-
tegic ballistic missiles. The ABM Treaty of 1972 1limited
deployments, and, to a lesser extent R&D, but the BSoviets
have continued both R&D and deployment programs at least to
the full extent permitted by the Treaty; by contrast, the
U.5. has Phased out even the deployed ABM system permitted by
the Treaty and scaled down R&D efforts on ABM as well.
Soviet R&D, since the signing of the ABM Treaty, has been at
a much higher level than U.S. efforts and has been directed
much more strongly toward system development than the U.S.
program, which centers on technology and concept demonstra-
tion. Thus, a major modernization program is currently under
way in the deployed ABM system situated around Moscow.
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(Ul The Soviets have an operational anti-satellite sys-—
tem effective up to orbial altitudes of 1,000 miles. They
are pursuing an active development and test program to
improve these capabilities.

(0) Large Soviet investments have alsc been made and
are currently being increased in a large peripheral ballistic
missile warning and attack assessment radar system and satel-
lite electro-optical launch detection system, which may also
have roles in ABM battle ménagement. And civil defense,
which has been virtually mo%ibuﬂd in the U.S. since the early
1960's, has beeﬁ actively and continuously pursued iIn the
Soviet Union based on the dual concepts of protective shel-
tering and evacuation. Although there is signficant dis-
agreement in the inteiligence community conerning the effec-
tiveness of Soviet civil defense, there is little doubt that
there is a large imbalance between Soviet and U.8. postures
in this area.

(u) Newly emerging technologies, such as directed
energy beams, are being vigorously pursued for strategic def-
ense applications, While progress toward specific system
applications is difficult to assess accurately at present,
the scale of the effort is larye, many times larger than the
corresponding U.S. effort. To the extent the pace of tech-
nclogical development permits, it is to be expected that the
Soviet Union will be in a po%ition to proceed toward operat-
ional systems earlier than the U.S.

g The Soviet ballistic missile defenses operational
today are not formidable. The large perimeter radars are
gsoft and undefended, The Moscow system is soft, vulnerable
to self balckout, and has few interceptors. However, we can
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take little comfort from these deficiencies when the PUSHKINO
radar is under construction outside Moscow and a new SPRINT-
type interceptor is well along in the development cycle. 1In
addition, the ABM-X-3 BMD system, which is capable of rapid
deployment beginning as early as 1984, is being tested.

(o) all in all, there is a heavy commitment to stra-
tegic defense in the $.U. and there are continuing large
investments in all operational systems areas as. well as in
R&D. Significant interrelated improvements in the technolog-
ical levels of the S5.U. in fields such as electronics, inte-
grated circuits, signal processing computers and radars have
taken place in recent years. These are already greatly
enhancing the effectiveness of their new strategic defensive
systems and, as depibyment of these new systems proceeds,
will substantially improve operational capabilities in all

areas of strateglic defense,
AIR DEFENSE (U}

{ Soviet air defense has been maintained at a high
level for the past thirty years. BAbout 8,000 Early Warning
(EW) and Ground Control Intercept (GCI) radars underpin the
gsystem, These have overlapping and redundant coverage and
are diverse in type and frequency, although there is a large
concentration in the VHF. Surface~to-air missiles, deployed
at 1,200 sites (10,000 launchers), include mainly SA-2, SA-3
and SA-5 systems. These missile sites are deployed in both
barrier and terminal defense configurations. The interceptor
force numbers about 2,500, comprising Fishpot (8U-9 and
5U~11), Pirebar (YAK-28P), Flagon {SU-15), Flogger (MIG-23)
and Foxbat (MIG-25).
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}EQ\ Although concentrations of radars and SAM's are
dense in the high value target area of the western Soviet
Union, énd the weapons themselves are reliable and effective
within their performance envelopes, including a high degree
of ECM resistance (such as use of monopulse), radar coverage

gaps fo

and lethality envelopes of SAM's do not close all

\PS{ Soviet air defense systems, thus, have hardly been

optimized

YT%L To explain the continued maintenance of a large

expensive Soviet air defense system |(B)(I) .

24
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(0 However, in recent yvears the Soviets have turned a

number of technological corners in electronics, integrated
circuits, signal processing and computers leading to radar
systems with pulse-Doppler modulation, phased-array antennas
and computer processing and control, and these are being
introduced across the entire spectum of weapon systems,
especially in air defense systems. The SA-10, surface-~to-air
missile system, has just been made operational and as these
systems are widely deploved, low-altitude terminal defense
effectiveness should markedly improve. A modified version of
the Foxbat interceptor with look-down, shoot-down capability
is in the advanced stages of development and should even-
tually similarly enhance low-altitude area defenses in con-
cert with the Soviet wversion of the AWACS, which iz also
currently in development.

(u) Along with the development of air defense weapons
systems effective against low-altitude penetrators, there has
been an increase in acitivity in improving €3 and internet-
ting defenses required to maintain surveillance and tracking
of such targets. Also, éhe Soviet strategic air defense
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organization, PV0O, has been integratedeith the tactical air
defense organization. This would enhance planning and force
operational effectiveness in utilizing tactical mobile SaM
units, surveillance and GCI radars in support of strategic
defense when available, Mobile tactical SaM's and associated.
acquisition radars with anticipated low-altitude capability
are also now in the process of being deployed and extensive
. utilization of these and other mobile tactical SAM's could
"complicaie manned bomber and cruise mizsile defense avoidance
tactics, although"the effectiveness of such systems against
the lower radar cross-sections of cruise missiles (immersed
in ground clutter) should be considerably lower than against
bpombers, at least for the agsessed current levels of clutter

rejection of these systems.

SOVIET RADARS (U)

Big Soviet Radars (U)

\TS{\ The Soviet Union has deployed several tiers of
defense radars, each tier having a different frequency and

geographical coverage. These tiers include:
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the OTH early warning radars,

e the perimeter early warning radars (U.S. Missile
Launch}, and

e the large battle management radars in the Moscow

area.

“?S&‘ These large radars can be used for both early
warning and attack assessment against a strategic missile
attack and for battle management of the Moscow ballistic
missile defense system. |

deployed three Over-The-Horizon (OTH)

( for ballistic missile launch
detectioﬁX(not azrcféft deiéctloh) backscatter. The first of
these was deployed at Nikoliev and is bhoresighted toward the
eastern Soviet Union and China. Then the Soviets constructed
the Kiev OTH which is boresighted on the center of the U.S.
looking westerly around the North Pole. This was followed by
a third OTH radar at Komsomolsk, near their eastern border,
which is also boresighted on the center of the U.S5., but
looks eastefly around the North Pole. Xiev and KXomosomolsk

provide the Soviets with early warning against a U.S5. ICBM

attack.

N The next tier of defense radars, shown in ngure
2-1, are the HEN HOUSES {including their upgrades at Pechora,
Lyaki, Olenegorsk, and Sary Shagan), which provide early
warning against ICBM and SLBM attacks. They are outward






In the mid-1970's, the

Soviets began deploying two upgrades of the early warning
network with additional radars: one type is a passive array

working with the Olenegorsk dual HEN HOUSE and the other type
h Lyaki

is an active dual aperture array de

and Sary Shagan. These new radars

(4} When these new radars are complete, estimated to be

in mid-1980's, the Soviets will be able to predict the future
position of any object threatening a large area around Moscow

This new generation of early warning

None of these radars is estimated to have any
dicrimination capability. However, they should be able to

classify threats and count widely spaced objects such as




\?SQ‘ The Moscow ABM defense system includes the DOG
HOUSE and CAT HOUSE, which are first generation battle man-

agement radars

The CAT HOUSE
nd Chinese attacks

provides some coverage against SLBM
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In summary, th

enormous

investment in big radars
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Moscow ABM System (U)

(U Another battle management radar called the CAT

HOUSE was later added at Checkhov (southwest of Moscow) and
SLBMs and Chinese ICBM threat

provides some coverage of U.S

corridors.




{U) The first generation Moscow ABM system has the fol-

lowing vulnerabilities:

(M In spite of these vulnerabilities, the Soviets have

continued to maintain and operate this system for the last 12

vears (IOC 1969}, They have continued to train TRY ADD
- 2-13
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Operators by tracking satellites, among other things angd
launch an average of twelve GALOSH/ABM-1B interceptors per
Year {(six for training flights and six for continued R&D) .

() Even though new system elements are being deployed
at Moscow, concurrent development is continuing at SSMTR.
The final configuration of the Moscow ABM system has cer-
tainly not  yet been observed. It might logically include
moere than one PUSHKINO~type radar around Moscow. They will
probably also fill out the interceptor complement to 100, as
long as the SALT agreement is in force. If the SALT agree-
ment is either abrogated or not renewed, the Soviets will be
in an excellent position to rapidly deploy many more inter-
ceptors around Moscow.

(o) It is clear that the Soviets have a large invest-
ment in ballistic missile defense of the Moscow area and it
is expected that they will continue to improve that system's

capability even h their deployment
U.S devel
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SYSTEM ELEMENT NOW NEAR~-TERM IMPROVEMENT

Barly Warning Radar NEW HQUSE HEN HQUSE
New Perimeter Phased

Arrays

DOG HOUSE, DOG HOUSE
Battle Management
CAT HOUSE CAT HOUSE

Interceptor GALOSH ABM-IB Improved GALOSH
SPRINT -~ type (?)

Interceptor ABOVE GRQUND - SILO
SOFT

Figure 2m2:\NiL Moscow ABM - Defense Elements (U)
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{0} As a further upgrade the Soviets have been replac-
ing some of their GALOSH above-ground launchers with silos.
It is éxpected that a new GALOSH-type interceptor will be
emplaced in these silos and that it might even contain LWIR
optics sometime in the future. There is no evidence at this
time to say that the Soviets have such a sensor for the
GALOSH; however, circumstantial evidence suggests that the
Soviet Unipn will continue to attempt to operate an exoatmos-
pheric defense layer wherein they need some discriminati

A

capability

(o The Soviets are also emplacing new ABM interceptor
silos near the PUSHKINO radar and in other leocations around
Moscow. It 1s expected that their new SPRINT-type intercep-
tor, now being developed as a part of the ABM-X-3 system, may
be launched from these silos. This high performance inter-
ceptor has been in development for about 10 years and has
been under flight test for about 5 years. The PUSHKINO radar
could perform interceptor tracking and guidance functions for
this interceptor and for exoatmospheric defense interceptors,
as the U.S. MSR radar was builit to do. This combination of
the PUSHKINO radar and the tweo interceptors (the SPRINT-type,
and the GALOSH AMB-1B) could provide a layered defense
capability at Moscow.

7.3.3 The Soviet ABM-X-3 System (U)

. The development at the Sary Shagan Missile Test
Range (SSMTR} of a new ABM system began in approximately
1969. The original ABM-X-3 system was perceived to consist
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of a FLAT TWIN radar, a van with three dish radars for
interceptor tracking and guidance, and the SH-04 cannister-
launched high~altitude interceptor.

(o The FLAT TWIN radar is a single~face phased array
mounted such that it can be mechanically steered in both azi-
muth and elevation. It has dual flat phased array apertures,
one for transmit and the other for recelving, The system was
assessed to require handover from external sources, such as
the early warning radar network located on the perimeter of
the Soviet Union. Once a threatening object was acquired,
the FLAT TWIN would track and discriminate, and the SH-04
interceptor would be launched against the threat in order to

make a high endoatmospheric intercept.

)

b(1

SPRINT-like Wiqterchtor

Then in the mid-i970's, the 8

oviets began testin
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Based on the slow development of the SPRINT-like
interceptor, the terminal underlay intercept capability of
the ABM-X-3 system is not estimated to be deplovable until

approximately 1984.

ABM-X~3 system R&D is continuing at Sary Shagan,
a FLAT TWIN radar at Kamchatka, which is

and there is
apparently used to track incomin

Soviet RV's from their

land test range.
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7.3.4 Soviet Breakout Potential (8)

The Soviets have capability for two kinds of ABM

On the other hand, breakout by deplovment of
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\h5k The ABM SALT agreement prohibits nationwide
deployment of any ABM system such as the ABM-X~3.
Furthermore, the Soviets selected to maintain the Moscow ABM
system in defense of their national capital region as the one

regional system allowed by the Treaty. However, as ABM-X-3
development nears completion

the Soviets could

However, it is logical to assume that
they would first defend
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The ABM-X-3 defense would be quite effective,

In the three-year period,
1985-1987, the Soviets could deploy 150 to 300 radars and
about 1500 i
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SOVIET STRATEGIC OFFENSE CAPABILITIES (U)

Soviet Force Posture (U)

By far the strongest leg of the Soviet TRIAD is the

ICBM force which is currently deployed in hardened silos
widely dispersed throughout the European U.S.S.R and along
the trans-Siberian railroad., There are five different ICBMs

deployed as summarized in Table 2-1, each with several modi-

fications

ployed in 1974 and are now being replaced by modifications
of the original missiles. The 8S5-17 is not assessed to be
accurate enough to be effective against Minuteman silos and
may be inteneded as a reserve type weapon capable of riding
out an attack and being launched in a hostile nuclear
environment. The $S-18 MOD 4, and S55~18 MOD 3,
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(S) Projected ICBM Systems (U)

System

§8-17
58-17
55-17

Large

Large

8s8-19
55-19

Medium Solid MOD A
MOD B
MOD C
MOD D

Follow-0On
Follow-On
Follow-On

Follow~0On
Follow-0On

Follow—-Cn
Follow-0On

10C

1583
1986
1988

1985
1989

1985
1988

1983
1985
1985
1988







~h5k~ The Soviet submarine launched ballistic missile
force currently deployed includes the short range SS8-N-6 and
the long range SS-N-8 and S5-N-18. The S5-N-18 is the only
multiple independently targetable re-entry vehicle, or MIRV

capable SLBM currently in the inventory.
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The number of threat systems

currently deployed are:

Number of Launch

SSBN Missiles Tubes
Yankee Class 58-N-6 432
Pelta I, II Class 55-N-8 280
Delta III Class 55-N-18 208
Total 62 920

737ﬂ2¢_ The Soviets have a number of new and modified SLBMS

in various stages of development as summarized in Table 2-4.

F@

to the 8585-N-8 is expected to be a single RV system while the
ed to d. |

The modificaticn

The 8S-NX-20 is the first long-range Soviet s
Propellant SLBM. e
- Despite its
problems the system is expected to reach an operational cap-
ability in 1984. The 8S-NX-20 will be carried by the large

TYPHOON submarine, |

/ A though approximately the same

as the U.S. TRIDENT, it is nearly 50% larger overall
and unlike other ballistic missile submarines, its 20 launch
tubes are located forward of the sail. The incorporation of
the SS-NX-20 into the SLBM force will significantly increase
the number of deliverable warheads in the next decade




TYPHOON

=

R

TRIDENT

SCALE IN METERS

| ; i
0 50 100 150 171

Figure 2-5: )d Comparison TYPHOON & TRIDENT SSBNs (S)
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Table 2-4
Projected SLBM Systems (U)

S5-N-8 88~-N-18 55-NX-20
58-NX~20 MGD MOD Follow-on

I0C 1984 1984 Late late
1980s 1980s
{(m Figure 2-6 presents a summary of the projected ICBM

and SLBM threat over the next decade, with and without the
proposed SALT II launcher and MIRV limits, and with and with-

out ICBM fractionation.

Soviet Penetration Capabilities (U)

Soviet RV Technology (U)
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while this system is not accurate, it.illustrate that the
Soviet RV technology will already support small RV's suitable
for a fractionation threat. There is no reason to believe
that such RV's could not be made accurate with a reasonable

amount of further development.

Penetration Aids {(U)
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soviet Potential for post~Attack Reconnaissance (U)
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SOVIET OFFENSE/DEFENSE AND RESPONSES (U)

Offensive (U)

(U} Soviet responses to the U.5., deployment of an
expanded strategic defense are iik@ly to include both an
offengive (defense penetration) response and, if ABM Treéty
renegotiatxan or abrogation is znvolved, an expanded Soviet

defense deployment

‘\Tﬁi‘ Soviet ICBM throw weight gives them a great deal of
flexibility in penetration responses to any ABM deployment

he Soviets can probably develop counterforce cap-

long-term,
able SLBM's as well.













Defensive (U)

"h&g As already discussed under "Breakout Potential”
expanded defense|

an
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OFFICE OF THE SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

DEFENSE SCIENCE 31 January 1980
BOARD

MEMORANDUM FOR THE SECRETARY OF DEFENSE

THROUGH: UNDER SECRETARY QF DEFENSE FOR RESEARCH AND ENGINEERING
SUBJECT: Review of the Army BMD Program (U)

{U) As you remember, we asked Dan Fink to chair a Task Force to
review the Army BMD program. His final report 1is attached and

so is his memorandum to me that serves as a supercondensed
executive summary. We also asked Al Flax to chair a Task Force

on Soviet Rallistic Missile Defense. The two efforts are
related and I shall report on both with this memorandum.

"MATERIAL DELETED TO

REDUCE CLASSIFICATION TO SReRpss

Classi{ied by: ATSD(AE)

2A-3 Declassify on: 31 dan 1990
Review o: 31 Jan 1986
-S-EG-R-H Extended by: ATSD{AE)
Reason: 3




"MATERIAL DELETED TO

REDUCE CLASSIFICATION TO SEapdmd

A e
in continuing an advanced technology base.

(U I have attdcheé for your signature, memorandums to the
Secretary of the Army, the Chairman of the Joint Chiefs of Staff,
and the Director of Central Intelligence requesting approprlate
action if you agree with the above views.
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OFFICE OF THE UNDER SECRETARY OF DEFENSE
WASHINGTON, D.C. 20301

14 December 1979

MEMORANDUM FOR THE CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Report of the DSB Task Force on Soviet Ballistic Missile
Defense (BMD} (1)

) I am pleased to submit to you the report of the DSB Task Force
on Soviet Ballistic Missile Defense (BMD}.

) Many issues are raised by the Soviet deployment of an extended
network of large phased-array radars with potential for BMD battle
management and the renewed vigorous Soviet R&D program on new

ABM system components. Of these, the most troublesome, although

not necessarily the most likely, is the possibility of a rapid breakout
from the restrictions of the ABM treaty. Particular attention was given
to this problem by the Task Force and g series of U. S. hedging responses
time-phased to the evolution of the Soviet BMD program is recommended.
These responses included reduction of lead times in both R&D and
procurement for actions to deal with BMD breakout contingencies.
Initially, the recommended actions gre neither revolutionary in policy
nor do they require significantly large expenditures. They do, however,
require closer integration of operational targeting planning with R&D

and procurement lead-time actions to counter the contingent threats,

and specific measures to accomplish this in a timely fashion are
recommended.

()  We are very much indebted to the staffs of USDRE, DIA, NSA,
ClA, and the Air Force and Navy strategic missile program offices for
their strong support and participation in Task Force activities. Special
acknowledgement must be given for the extensive analytical assistance
provided on a quick response basis by the Army Ballistic Missile Defense
Program Office and the Air Force ABRES program through their system
engineering support organizations and contractors. Their efforts were
essential to the work of the Task Force and are reflected throughout

our report.
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I{8)] The complete report of the Task Force involves some sections
with high levels of security classification, including special access.

However, a “SeeretiNeform= version is being issued to permit wider
distribution and thereby increase the potential utility of much of the

material .
"
Alexander H. élax

Chairman
DSB Task Force on Soviet Ballistic
Missile Defense
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EXECUTIVE SUMMARY (U)

Introduction (U}
e The appearance of a network of large phased-array radars on the
periphery of the Soviet Union, along with continuing development and flight

testing of a new Soviet ABM system designated ABM-X-3, has been high-
b

lighte
0)(1

A Task Force on Soviet Ballistic Missile Defense was established

ty the Under Secretary of Defense for Research and Engineering to review
the available intelligence data on evolving Soviet ABM capabilities, assess
the potential impact on U. 8. strategic force capabilities, evaluate

offensive gystem responses which would be available to the U. S. in the
event of a rapid deployment (termed "breakout") of a new Soviet ABM system
and consider the implications for SALT, U. S. ballistic missile defense
(BMD) programs and intelligence collection.

Large Phased-Array Radars (U)

memme  Phased-array radars of size and power in excess of those otherwise
limited by the ABM treaty are permitted by that treaty if the radars are
“for early warning of strategic ballistic missile attack except at locations

along the periphery of its national territory and oriented outward.”

2A-7



SteReF

HOFORH

The new large Soviet phased-array radars seem largely to fall under

this provision. However, modern radars of this kind with suitable data
processing can be used not only for warning but also for accurate and

detailed attack assessment of large raids. Such capabilities in turn may

be used with appropriate command, control and communications (03) in a net-
work to carry out a battle management fuﬁction for widely-deployed ABM
systems. Such capabilities are already provided for a large area of the

Soviet Union centered roughly around Moscow by the DOG HOUSE and CAT

HOUSE radars.

(LH Although local area or terminal point ABM systems which are
autonomous and do not require large battle management radars can he

devised, a more effective ABM system for large area defense can be

implemented with support {rom battic management radars, and previously
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deployed U. S. and Soviet systems have employed them. Constructien
of large battle management radars is the single longest lead time clement
of an ABM system. Once emplaced, a system of such radars constitutes
an infrastructure within which a variety of ABM system capabilities could

be deployed to a significant number of strategic targets and activated

depending on the details of the

defensive mode chosen and the weight of attack it is designed for. Such
defense system modes could range from point-in-space intercept using
battie management radar data alone (no terminal system radar target
tracking) or through mid-course handover to low altitude terminal defense

{with a SPRINT -like interceptor).
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ABM-X-3 (L)




Ithough the capabilities of the

are not entirely defined, and
performance estimates by the intelligence community are subject to considerable
raﬁges of uncertainty, the Task Force concludes that the basic design

characteristic of ABM-X-3 components and the general system architecture

are such that the system could be developed to hav




U. §. Response Options (U)

(1 There are a number of UJ. 8. measures which can be used to buy
lead time against a breakout contingency at relatively modest cost, requiring

mainly some operational system planning and support, substantial reemphasis

on penetration technology,

wmwosewe  In considering the options for U, S. response to a Soviet ABM

breakout, a key factor is the confidence level which can be attached to the




pounding any issue of defense penetration is the fact that quite different
perceptions of the same set of facts may be arrived at depending on whether
they are looked at from an offense-conservative or defense-conservative
point of view. Both points of view were well represented on the Task Force
and the various arguments pro and con are given in some detail in the body of

the report. On bhalance, the Task Force concluded that R&

should be continued since decisions on the degree of reliance to be

placed on them can only be made in the future in light of better assessments of
whatever Soviet ABM systems characteristics and deployment configurations
may actually be encountered and in consideration of the strategic situation
which would exist at that time.

\(&), Problems of targeting to counter the large phased~array battle
management radars, as well as the local ABM defenses, were considered and

certain possibi}.itie§
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(U It was the belief of the Task Force that the JCS and JSTPS

should be involved well in advance of any breakout situation in concort with
the R&D and intelligence communities in considering the targeting and
operatiohai questions which would arise from a Soviet ABM breakout. There
are both procurement and development actions which would have to be taken
with appropriate lead times to make available selected U. 5. strategic attack
options in the event of a Soviet ABM breakout which call for contingency
planning on a much longer range basis than the usual SIOP planning process.
W) The U. §. BMD program provides valuable information in support
of assessments of both U. §. penetration capabilities and Soviet ABM system
capabilities. This function will assumc increasing importance as Soviet BMD
developments proceed to the point where deployment can be initiated. The
Task Force felt that specific attention and priority should be given in the

U. 5. BMD program to those activities supporting development and assessment

of U. S. penetration capabilities against the possibility of a Soviet BMD breakout.

\s,\ U. 5. emphasis in BMD development for many years has been on

ICBM and other hard point defense rather than on area defense systems such

as Soviet ABM-1 and (potentially) the ABM-X-3 would provide. The Task Force
did not believe that redirection of U. S. BMD efforts toward readying for
deployment of an ABM area defense system as a possible "tit for tat’ response
to a Soviet breakout would be a practical or effective way to assure preservation

of the strategic balance in the near term. BMD for ICBM silos becomes
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especially attractive for multipl ¢ aiming point systems such as the M-X.
However, the M-X will not be a significant fraction of our ICBM force until

the late 1980's and the Task Force concentrated its attention on strategic
contingencies in the nearer term, leaving M-X defense for further consideration
as the system evolves, A broad assessment of U. §. BMD objectives and
programs has recently been completed by another DSB Task Force; some of
their findings and recommendations are related directly or indirectly to our
future strategic posture vis a vis potential Soviet developments in both offensive
and defensive forces. In view of this effort, the possible broader role of

U. §. BMD activities in affecting the long -term strategic balance was not
addressed in our more specific review of current Soviet BMD activities.
General (U)

{U) ‘The overall utility of any ABM defensive system to the Soviets

cannot be viewed in isolation but must, in the first instance, be related to
objectives as noted above and also to related active and passive damage-
limiting programs such as improved counterforce potential of the Soviet ICBM
force, and improved civil defense measures. In the larger strategic context,
irﬁproved defenses against aircraft and cruise missiles and SALT initiatives

to eliminate MIRV's would also contribute significantly to the damage-

limiting objective.

Major Recommendations (U)

{1 The major recommendations of the Task Force follow:
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wmmenue 0)  The intelligence community should continue to give high
priority to collection on development and deployment of

ABM systems and components including large phased-
i

array radars with special effort o

wmetew=  7)  The U. §. BMD program should be tasked to maintain

continuing technical analysis on the evolving Soviet ABM-X-3

\ 8) Consideration should be given in formulating U. S. SALT
positions to the importance of relating BMD postures and

breakout potentials to offensive migsile force levels.
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Annex 3
ROLE OF STRATEGIC DEFENSE ()

BASIC OBJECTIVES AND ASSUMPTIONS (U}

(0} The primary objective of both defensive and offen-
gsive nuclear systems is to enhance deterrence. Deterrance
has several aspects. One is the dirzct influence exercised
by our forces on the adversary to constrain him from initiat-
ing hostilities. Another aspect is the interactive relation-
ship between the two sides in terms of the advantages to be
gained by striking first. This aspect of deterrence relates
to the stabilitv or instability in a crisis of the relation-

ship between the forces of the two sides.

(m Powerful offensive systems are necessary to satisfy
the first aspect of deterrence. All necessary elemen{é of a
deterrent system, including the NCA and c3 network, must be
gsurvivable to satisfy the second aspect: crisis stability.
Systems with a potential for doing great damage to adversary
targets but subject to being destroyed before reaching them
do not enhance deterrence. More sgpecifically, systems which
could be rendered inoperable by an attack employving some
small portion of adversary systems and thus 1leaving the
adversary with formidable residual capabilities, do not deter

war; they increase the probability of war.

(U The calculations shown in Figures 3-la, 3-1b, and
3-1lc illustrate this point. Figure 3-la compares the
relative force structure of the U.S5, and Soviet Union (in

n

terms of a parameter "equivalent weapons") over the next ten

years, assuming no U.S. force improvements. Four cases are

shown:

3-1
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neither side attacks, Red (Soviet Union) strikes first with
Blue generated; Blue strikes first with Red generated; and
Red strikes first in a surprise attack. In all cases the
side attacked first strikes back and the figure shows the
different states after this strike/counterstrike. The
incentive for either a surprise attack or for a first attack
in a crisis situation is measured by the increased advantage

attained after the strike/counterstrike scenario.

(o Figure 3~1b shows the effect of a specific
improvement in Blue's force structure, namely, the addition
of 200 M-X missiles deceptively based in 4600 shelters.
Similarly, in Figure 3-lc, Blue's forces have been improved
by defending each of the 2060 missiles three times. Notice in
both cases, Figures 3-1b and 3-lc, the total margin of
instability, measured by incentive to strike first, has
decreased. Of particular interest is the dramatic decrease

in the incentive to strike from a surprise state.

(m In the algorithm used for the example shown the
attack is structured so as to maximize the net advantage to
an attacker. In the case of the unimproved force, Figure
3~la - Red attacks Blue's ICBMs with 1900 RVs. In the case
shown in Figure 3-1b, Red uses 1900 + 4600 = 6500 RVs. In
the case shown in Figure lc the price to Red is so high he
attacks only the portion of the Blue force based in fixed
silos with 1600 RVs. In this case, Red has been deterred
from attacking Blue's ICBM force,

(0) Estimates projecting beyond the initial phases of a
nuclear war in event of a hypothetical fallure of deterrence
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are also relevant. A probability of the adversary side
having substantial advantage in relative war-fighting
capability and destructive power after the initial exchanges
~- thereby coming into position to control escalation and to
achlieve an outcome favorable to the adversary -- diminishes
the quality of deterrence. The endurance of offensive
systems is therefore another requirement of deterrence,

(U) Although stated as a requirement for U.S. strategic
forces crisis stability has been accorded a second priority
to equivalence. PD-59 (and PD-58 and 53) calling for endur-
ing forces, €3I, and NCA not only makes improved surviv-
ability a necessary part of the system of strategic offensive
forces, but also implicity requires each element of the total
force to have a degree of survivability that contributes to
stability. Therefore, survivability and endurance are
necessary conditions for crisis stability.

(m Defensive systems, both active and passive will
have a major impact on deterrence and crisis stability. The
ability to retaliate (at various levels) to an aggressive act
is central to deterrence, Thus, actions which deny an adver-
sary's confident prediction of a successful outcome from his
attack contribute positively to both deterrence and crisis
stability. Active and passive defense designed under rules
less demanding than those associated with a defense conserva-

tive posture are such actions and do make significant and

positive contributions to deterrence and crisis stability.

3-6



(U) Such a defense conservative approach is appropriate
in certain circumstances. Consider the scenarios shown in
Figures la, lb, and lc. If Red strikes first and then relies
upon his defense to neutralize Blues retaliatory strike - Red
must be sure his defense works. That is, Red as the aggres-
sor should design his defense under defense conservative

assumptions,

37



{(um Precise definitions do not exist, in a general
sense, for the terms discussed above, For each particular
system, however, perscnal or corporate judgment is exercised
to cheocose the appropriate design conditiong. Suffice it to
say offense reasonable is a state between offense and defense
conservative - something that one expects will work “hut

perhaps not perfectly.”

{(m Admittedly this change in rules has the effect of

making BMD, particularly hard peoint defense, appear more
attractive by most measures of merit, That is, a "paper
change™ makes the same hardware perform more effectively.
Nonetheless, this shift of criteria appears guite proper.

POSSIBLE SOVIET ATTACKS ()
(o) The growth of Soviet military power has had the

cumulative effect of substantially augmenting the variety and
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sophistication of possible strategic nuclear attacks on U.S.
territory. For most of the first two decades of the nuclear
ara, technology"and resource constraints limited the
strategic attack alternatives available to the Soviet
leadership to massive strikes with a protracted period of
highly visible warning. Soviet alert procedures and other
measures associated with generating its strategic attack
“forces were sufficiently cumbersome to permit the U.85. to
take a variety of offensive and defensive countermeasures

that served to significantly degrade advantages which might

otherwise accrue to a Soviet first strike.
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(1) Focug on this class of attacks deflected attention

from the most plausible class of attacks, namely those which
would arise out of a protracted period of "adequate" stra-
tegic warning* that would culminate in a pre-war intense
political c¢risis leading to the generation of U.S. strategic
nuclear forces. The generation of U.S. forces substantially
reduces the pre-launch vulnerability of existing forces,
thereby augmenting the number of post strike surviving
warheads. The limitation of relying solely on the single
"generated-case" model of possible Soviet attacks is its
ommission of concerns related to the interaction of ambiguous

warning and enduring forces.

() The entire strategic nuclear retaliatory chain
(§cA, <31, and the strategic forces themselves) rely for
their efficiency on their ability to act on waraing and to
endure protracted periods of pre- and post-exchange alert,

(0) Bven with impeded access to programmed enhancements

to current U.S. intelligence and warning sensors, tactical
warning is likely to be ambiguous making it necessary for the
U.S. retaliatory chain to endure protracted periods of alert
in a generated mode prior to a nuclear exchange. In addi-
tion, the need to have residual forces (including the NCA and

* History is replete with examples of "adequate" (in retro-
spect) warning, both strategic and tactical which was not
acted upon owing to its separate treatment because of
demanding reguirements 1t places on generated forces.
This will be discussed below,
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€31) capable of coping with a protracted series of nuclear
exchanges combine to pose highly stressful reguirements on

forces not now well-configured for protracted conflict.

{0) This dimension of the spectrum of possible Soviet
attacks can be effectively augmented by strategic defense in
a manner that would diminish the burden the current retalia-
tory chain would have to carry. Strategic defense (both
active and passive) would enable the U.S. to obtain the
benefits of generated force levels (in the pre-exchange case
when warning is ambiguous) without necessarily needing to
maintain high alert rates,. Moreover, even if a "surprise"
attack should occur when U.S. forces are in a generated
posture, the existence of active defense, especially of the
retaliatory chain would diminish the confidence of the Soviet
leadership in the effectiveness of its attack. The case may
be even more strongly advanced under non-~generated circum-
stances where the advantages of ‘surprise" against U.S,
non-alert forces to the Soviets would be signifcantly
increased. Passive measures would contribute to the sustain-
ability of the retaliatory chain in a post-exchange environ-
ment.

ENDURANCE ()
(m In structuring response strategies io counter the
possible Soviet atack it becomes apparent that nuclear
conflicts may last for more than "hours." In fact, to ensure

that no aggressor perceive a weakness in the ability of the

defender to sustain a long term nuclear exchange, enduring

3-11
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capability is needed, The primary purpose is once again
deterrence - 1i.,e., present no weak 1link that can be
attacked.

() Endurance is a vrelatively new thought in U.S.

strategy and for the most part is lacking in current active
BMD coustructs. Preferential defense may lose its leverage
after the first attack and other BMD systems are generally
exhausted in a protracted conflict (i.e., they run out of

interceptors).

(g} Active alr defense, on the other hand, can provide
some measure of endurance, assuming interceptor aircraft have
sufficient warning time and reconstitution facilities and the
detection and tracking systems have an equal measure of
survivability or can be reconstituted. An issue in enduring
air defense is the nature of the threat, What is the Soviet
air breathing threat in a protracted conflict? 1Is there a
strategic bomber threat months after c¢onflict initiation?
Is the cruise missile threat (ground, air, and sea launched)
the most stressing of the enduring air breathing threat?
What is the threat to supperting c31 systems?

(y There is a synergistic effect between air defense
and active BMD. Active BMD depends upon leverage factors
resulting from deceptive basing and/or preferential defense.
Such tactics lack endurance 1f the aggressor can adopt
shoot-look-shoot strategies. Aircraft reconnaissance may be
an important part of an adversary's shoot-lock-shoot strategy
and denying this through air defense could increase the

enduring capability of active BMD.

(U The endurance of passive defense raises other
issues. How long will the measures taken to protect civilian

3-~12
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and military population remain effective? Will a "false
alarm" followed by the real thing be the most effective
Soviet strategy; and how does defense cope with this tactie?

{0 Assets which “"disappear" slowly such as satellites
can be reconstituted, but only if replacements are available.
Critical ground nodes, especially those which are not based
on CONUS face the same problem. Do we have to plan our
forces so that they can act in a high state of warning over
protracted times without the replacement of key assets? What
posture do we assume, especially for passive defense over
periods of months and under conditions in which non~CONUS
based surveillance and C3 assets have "disappeared"? We
need to plan reasonable and achieveable strategies before
initiating implementation.

{u) If we fail in our primary objective of deterrence
but are able to deny the Soviets the ability to "win® then
what is the post-nuclear environment that each side must
contemplate? There are two decided advantages the U.S. has e
in this respect - all other things being equal. First, the
U.8. political system does not fear overthrow and is
confident of its ability to reconstitute along similar
pelitical lines, The Soviets have a minority government
which fears for its ability to maintain control and may be
unable to reconstitute if that control is lost. Second, the
0.8, doet not have 800 million hostiles on one of its borders
as the Soviets have in the PRC. A significantly weakened
Soviet Union has to fear being literally overrun by China.

(u) Conseguently, the Soviets cannot permit a strategy

which permits an outcome of significant damage to their

political and military institutions. Population is less
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important to the Soviets and Western Europe can provide for
their economic recovery, Political and military weakness,
however, is unacceptable in light of both internal problems
and the ever present Chinese threat. They are likely,
therefore, Lo provide the mesans in terms of damage limiting
offense and active and passive defense to avoid this outcone

regardless of U.S. action vis-a-vis defense.
MISSION PRIQRITIES FOR STRATEGIC DEFENSE (U)

(u) The missions and priorities of strategic defense
are as 1illustrated in Figure 3-2. Four missions are
conasidered: (1) the retaliatory chain consisting of the NCa,
¢31, and forces; (2) the enduring retaliatory chain
consisting of (1) above, and the necessary assets to
reconstitute those parts in need; (3) military population,
other forces and facilities; and (4) the civil population and

industry.

(o Clearly, highest priocirty belongs to the
retaliatory chain. Deterrence is the primary mission and the
threat of retaliation is at the heart of deterrence. The
other three missions - which speak to the issue of endurance

are judged to be of approximately equal importance.

(u) From the perspective of political feasibility

(column 2, Figure 3-2) there is sufficient evidence to

support the contentions listed. Defense of the retaliatory
3-14
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chain was permitted, at least to some degree in the ABM
Treaty and defenses thus applied are considered "in the
spirit" of lcng estblished doctrine,

(U) Enduring survivability now a stated requirement of
U.5. policy, envigions the existence of the Ffunctional
ability to carry out retaliatory attacks for both deterrence
of further aggression and for war-fighting. This extended
retaliatory chain may consist of surviving elements of the
orginial chain augmented by reconstituted assets as required.
In addition to the NCA, the €3I and weapons, either
military personnel or retrained civilian personnel capable of
performing the relevant functions are required. Protection
of these assets implies some form of population defense, both
active and/or passiye, applied to military forces plus the
ability to locate, mobilize, and train surviving civilian
population.

() Protection of essential parts of the military
population forces and facilities, by active and/or passive
means offers the opportunity to both preserve a needed asset
and set an important precedent. Most of the military popula-
tion especially those who are part of the retaliatory chain
are particularly vulnerable even to counterforce attacks. A
little bit of defense {e.g., shelters) pays a large return in

terms of survivors.
(u) The precendential value of such defense should not

be underestimated. Military population defense, paid for by
the military, 1is ©probably a prerequisite to «civilian
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population defense. (If the military won't do it why should
we?) Equally important is the deterrent value of the message

it would send to the Soviet Union.

(o There are two points werth noting with respect to
the passive defense of civilian population and industry.
First, the marginal return from the first dollars spent on
both industrial hardening and civilian population defense is
large in terms of recovery capabilities and lives saved

during protracted nuclear conflicts.

(u) Second, the motivation problem lies predominantly
with the Executive Branch. A strong commitment by the
President is necessary and probably sufficient, Civilian
resistance is of less importance than is generally perceived.
The FEMA program, paid for by FEMA (v $5 billion) should be
implemented. No other solution offers the prospect of saving

as many lives as this program,.
OFFENSE V8. DEFENSE (1)
{um The allocation of resources between offense and

defense is a complex issue. Cost-effectiveness, etc., needs
to be taken into account. The use of other than defense

conservative rules to achieve deterrence would be an impor-

tant new consideration. The questions are simple -- given X

dollars, _which deters more, X dollars of offense or X dollars
worth of offense and defense? Which contributes more to
crisis stability, offense alone or offense plus dJdefense?
and, how important is crisis stability? It appears on the

surface that conditions are such that offense alone is less
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crisis stable than offense and defense. If deterrence fails,
which has more endurance and which is better able to control

escalation and terminate the conflict?

{m There appear to be persuasive arquments for the
implementation of a mixed offense/defense system. This is
most easily illustrated with reference to the simple example
of the land-based ICBM. In a position of offense only,
MIRV'd forces with ever-increasing accuracy threaten surviv-
ability and lead to a state of crisis instability: i.e., a
state wherein the incentive to strike first is high. On the
other end of the spectrum, a force consisting mostly of
defense does not serve the "big stick" deterrence mission
well. Between those two is a balance of enough offense for

deterrence and enough defense for crisis stability.

{0} All evidence suggests that active defense of hard
points such as ICBMs lacks long term endurance. Either mul-
tiple attacks (shoot-look-shoot) desfeat those effects which
provide leverage, or interceptors are exhausted. The best
strategy to devise in this instance may be one which denies
the adversary the use of withholds. Prompt counterforce
capability launched after an attack accomplishes this. Hard
point defense in cowmbination with prompt counterforce works

best in such scenarios.

(o Air defense can be made enduring and if enduring,
can mitigate the effects of shoot-look~shoot scenarios de-

signed to defeat ICBM and other hard point active defenses.
(v Passive defenses can be made enduring. They have a
large role to play especially in maintaining the critical
personnel, NCA and military, and C3I.
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IMBALANCE OF STRATEGIC DEFENSE (1)

() If deterrence fails, escalation control and con-
flict termination are the principle objectives. To implement
these reqguires people, communications, and forces. If one
side has all three and the other doesn't, the advantage is
clear. Although the Soviets may protect their political and
military people assets for reasons which are not applicable
to U.S. requirements (e.g., their concerns about survival of
their political systems in the post-nuclear environment), the
U.S. should not ignore the impact of such an imbalance in the

post-nuclear environment.

ALLIED CONCERNS (U)

ACTIVE DEFENSE OPTIONS ()

(U} Both technical and political issues affect the
choice of applicable solutions and the strategies involved in
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their implementation. The technical issues are relatively
straight-forward and involve feasibility and cost questions.
The political issues fall into two distinct areas: (1) the
ABM Treaty:; (2} the ICBM basing decision. With this in ming
consider the following options.

Option I - ABM for Existing Assest (U)

(1 Under Option I, ¢3 nodes, air-bases, MM silos,
ec,, would be defended by active means. New, high value
assets such as M-X are defended as they enter the inventory.
Controls over numbers and locations of ABMs, become imprac-
tical if not impossible, and prospects for treaty modifica-
tion are slim, i,e., it is more likely that not constraint is

the operative mode under Option I,

Option IT - ICBM Defense (U)

(Ul Hard point defense of an ICBM wing (or a national
command region) appears to be within the "spirit" of the ABM
Treaty. The total number of BMD cowmponents, their baéing
mode, and geographic location are details which while not
insignificant may bhe the basis for negotiated modifications,
At any rate political acceptance in this country, an
important factor, is 1likely to be highly affected by the
degree to which proposed modifications appear negotiable.
Within this group of hard point defenses there 1is an
interesting "“break- point." A defensive system which deploys
only 100 interceptors as currently limited by the treaty
remains not only in the sgpirit of protecting the retaliatory
chain, but also in the spirit of limiting defensive

deployments.
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() The ICBM basing decision and the size of the threat
to be countered, in principle if not in fact, are important
considerations in this option. Figure 3-3 is designed as a

road map to illustrate the possiblities.

(a3 At the left margin of Pigure 3-3 start with the new
IcBM, M-X, At the right margin is the final system of
deployed weapons whose numbers and composition are such that
it has the potential to counter the different threat
possiblities. The offense/defense mix, the basing mode, the
cost and the treaty implications are parameters displayed in

Figure 3-3.










Surely the defense mission is simpler the fewer
the interceptors required. The regrets are less should the
defense fail and deterrence arguments require a reasonable

level of offense, e.g., defense alone does not deter.

SOVIET RESPONSE (U)

(0} Any decision to implement a U.S. ABM system must

take into consideration possible Soviet Union response.
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(m One such reaction is quite obviously a Soviet ABM
deployment, Unless specifically agreed to by them, there is
no reason to believe the Scoviet Union would limit ABM deploy-
ment in a non-treaty world to hard-point defense. The only
operational 2ABM system in the world today is the
Soviet/Moscow ABM.

(v It can be shown that in a mixed offense/defense
world, deterrence objectives and crisis stability can be
maintained. The fundamental reason for this revolves about
the proposition, easily proved, that defense of hard point
targets, such as the retaliatory force, 1is easier than
defense of the softer area targets, like recovery assets and

population, that make up the retaliatory target set.

(0 For equal levels of total deployed active defense
(hard point and area) the defender can choose to protect
enough of his more easily defended retaliatory assest (e.g.,
ICBMs) to penetrate the more difficult to defend retaliatory
targets (e.q., urban/industrial population, etc.) of the
aggressor. Both deterrence, through threat of retaliation
and c¢risis stability are positively served under these

assumptions of egual levels of deployed active defense,
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Annex 4
COMMAND, CONTROL, COMMUNICATIONS & INTELLIGENCE (C3I)

¢31I FOR STRATEGIC DEFENSE (U)

{m Strategic C3 consists of information gathering
(surveillance, intelligence, and information on friendly
force status), command facilities (equipment, people, and
procedures), and communications linking the above. It is
intended to provide information, options, plans, direction,
and control of the strateqgic force to accomplish its mission,
The essential functions must work reliably before a con-
flict, during the first stages of conflict, and throughout

the period of conflict and recovery.

(0 Because there is considerable overlap in the func~
tions of offensive and defensive (3 systems, and because
this overlap occasionally leads to confusion, it is worth-
while to delineate the changes in function and expectation as
we proceed from assured second strike, enduring strategic
offense, and finally enduring strategic defense, as follows:

(u) ¢3 for assured second strike is relatively simple
conceptually. The surveillance portion of €3 consists of a
tactical warning system that will permit the bombers, tank-
ers, airborne command posts, and other important aircraft to
disperse”before SLBMs arrive, and an attack-assessment system
{which includes the basic warning sensors such as DSP that
will provide data to the surviving decision-makers in order
to help select among response options. Command consists of a
surviving NCA and military command structure. Communications

ties the commanders together, provides them with warning and
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attack assessment information, and transmits orders to the
strategic forces.

(U) c3 for enduring strategic offensive operations
implies, in addition, surveillance of enemy areas plus an
enormously more extensive command and communications struc-
ture in order to make use of conventicnal forces, assist in
reconstituticon, and to cope with uncerta