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ASSESSMENT OF WSEG REPORT 148

1. (U) The Joint Chiefs of Staff have noted this report and regard it as a source of
background information for strategic objectives and operational planning and for
further study of strategic offensive weapons systems.

2. MThere are important cautions which must be obscrved to avoid making erro~
neous conclusions when using the report. For proper understanding, the principal find-
ings and conclusions, as summarized in Volumc I of the report, must be considered in
context with the purpose of the study and with the analyses contained in the topical
studies, Volumes II - X. Footnote comments in the report must be noted carefully to
assure complete understanding of each discussion. Following arc specific comments:

(b)(1)

c. The conclusions of the cffectiveness and vulnerabilitics of strategic f{orces
should also be considered wirh caution in light of inherent study {imitations and uncer-
tainties, some of which are pointed out in various parts of the report. For example,
analyses of penetration capability of recntry vehicles do not include all the effects of
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OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING

WEAPONS SYSTEMS EVALUATICN GROUP
WASHINGTON, D C 20305

26 August 1969

MEMORANDUM FOR THE CHAIRMAN, JOINT CHIEFS OF STAFF

SUBJECT: Strategic Offensive Weapons Employment in the Presence of Defenses (WEPS)(U)

I. FOREWORD

The Abstract of WSEG Report No. 148 is contained in Section II below. Detailed
WSEG comments on the study are contained in Section III.

II. ABSTRACT

Title: WSEG Report No. 148, Strategic Offensive Weapons Employment in the Time Period
About 1975 (U), August 1969. Short Title: WEPS.

Conducted by: WSEG For: ICS
(U) This study is responsive to the principal requirements contained in SM-351-67,

dated 13 May 1967 as modified by the Phase I Study Plan (WSEG Report 132) approved by
J5M 1169 dated 16 July 1968.

Purpose:

(U) The general purpose of the weapon employment study is to illuminate and
explore the problems and issues related to the employment of U.S. strategic forces in the
middle 1970’s; particular emphasis is placed upon the problems associated with MIRV
weapons and defended targets.

Methodology:
(U) The capabilities of U.S. strategic offensive forces, programmed for the middle

1970’s, are first examined to determine the main features of a set of possible attack
alternatives. The outcomes of attacks by force components (POSEIDON, MINUTEMAN,
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BOMBER FORCE) are examined, at first separately and then in mixes, against a full range of
potential urban-industrial and military targets that are represented by detailed data bases.
Major uncertainties in U.S. force capabilities, enemy target characteristics, intelligence pro-
jections of Sino-Soviet capabilities, and the manner in which hostilities develop are considered
by applying wide but appropriate ranges of values to a few aggregated force factors (like force
sizes, probabilities of arrival, and CEP) and target characteristics (like silo hardness). The
attack alternatives and planning guidelines so developed are then refined, where necessary, on
the basis of detailed *“‘topical” studies. Major topical studies deal with footprint constraints
associated with the employment of MIRVs; enemy ABM defenses; bomber penetration; and
the vulnerability of strategic systems to nuclear effects.

Principal Findings:
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7. 1n addition to the preceding findings, new methods have been developed to
handle problems involving:

o Sensitivity of damage to the detail characteristics and geographical distribution of

value in the target data base.
e Sensitivity of damage to erroneous planning factors.
¢ Allocation of MIRV systems taking into account range and footprint constraints.

ePenetration of area missile defenses involving imperfect interceptors, unequal valued
targets, and a defense that does not possess foreknowledge of the attack allocations.

¢ Penetration of bomber defenses taking into account multiple target sorties and distrib-
uted defenses.

- Cross targeting of weapon systems taking into account the possibility of system-wide
catastrophic failure.

III. WSEG COMMENTS
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(b)(1)

(

(b)(1)

/Reduction of these uncertainties, and

correction of weaknesses identified, seem to be the most important tasks for improvement in
our strategic capabilities, but may be most difficult to accomplish to any substantial degree.

: Such a study should consider technical feasibility, operational
utility, inter-dependency of programs, and costs.

Q)L 4. It should be noted that the WEPS study concerns itself largely with broad
force planning rather than with the details of individual force element application. Thus, the
finding on the modest effect of footprint and range constraints for the MIRV systems relates
to total force allocation against the entire target data base, rather than to the important
constraints on individual weapons. Uncertainties receive prime consideration in the study with
parametric treatment confined to realistic ranges. The study results are, of course, very
sensitive to the programmed appearance of large numbers of U.S. MIRV warheads by 1975.
The study develops useful methodologies for treating uncertainties; examples are: the analyses
dealing with the concept of graduated objectives, and force application which recognizes
possibilities of catastrophic system fajlure. The enclosure dealing with system vulnerabilities to
nuclear weapon effects provides a useful compilation of known data in this uncertain area.
Procedural findings of the study which pertain to SIOP preplanning address allocation
techniques and MIRV footprinting which should be of value to the Joint Strategic Target
Planning Staff. The ABM penetration investigations in both the general analytical solution and
the simulation of blackout effects illuminate a number of problems in the attack of defended
targets, but as indicated in the study, other such problems require further investigation.

6P SECREF
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\(il‘Q) 5. This study represents a very comprehensive treatment of many important
strategic planning factors for the mid-1970’s. While the overall evaluation of these matters in
Volume 1 highlights significant results, the thorough and detailed analyses in the many
enclosures should be of considerable value to planners.

K. S. MASTERSON
Vice Admiral, USN
Director

ToP SECREF
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I. INTRODUCTION

\('G)\Qle complete statement of the WEPS task! includes a considerable list of topics
to be studied in the context of a broad framework of strategic studies. The central area of

interest, however, is the employment and effectiveness of U.S. strategic offensive forces in the
middle seventies.

The scope of the assignment is indicated by the following statement taken from
the study directive:

“The study should examine force employment considerations in the context both of
U.S. initiation and U.S. retaliation, with both sides scheduling missile attacks, com-
bined with bomber attacks where appropriate, against a full range of counterforce and
countervalue objectives.”

\(‘S){he first phase of the study included a preliminary assessment of the problem but
was mainly devoted to defining the approach to be followed in carrying out the task. The
present report is, therefore, the first substantive and formal response to the referenced
directive. The WEPS Report represents a comprehensive effort to respond to the principal
questions raised by the Joint Chiefs of Staff but is not intended to completely fulfill the
original request. A program proposed for continuation of this work would extend the study
into areas deferred in this report, and particularly into the post-1975 time period.

L (U) WSEG Task Order (T-140) to IDA, dated 22 December 1967 <E@PSEE&RBE# referring to Joint Chiefs of
Staff Directive to WSEG by SM-351-67, dated 13 May 1967 «FoP SECRER"

1

CONHDENTHAL






Il. THE WEPS STUDIES

Ne context of the WEPS studies is the employment and effectiveness of U.S.
strategic offensive! forces in the period about 1975. The major substantive areas are:

e The application of MIRVs? and other U.S. force elements to realistic target data bases
and the consideration of smaller yield weapons in conjunction with more finely
detailed target representations.

(b)(1)

® The role of the manned bomber forces and the problem of penetrating air defenses.

(b)(1)

The time period considered is one in which: (1) the U.S. MIRV systems, currently
under development, are deployed in force, but subsequent generations of U.S. offensive

systems have yet to appear: and (2)(b)(1) and are

either projected® as thereafter remaining fairly stable for a few years, or clse are regarded as
being still so uncertain as to discourage further projection.

The investigation of U.S. offensive force employment is developed around the
allocation of weapons (and weapon mixes), as that choice is affected by uncertainties in several
major areas: the effectiveness of U.S. weapons; enemy capabilities and tactics; and the manner

1. Only the hard core U.S. strategic offensive forces are considered (SAC missiles, SAC bombers, and
SLBMs—Sea Launched Ballistic Missites), U.S. ABM defenses are considered in a very limited way. U.S. air defenses are not
o mmmedjmwh,bm only reflected in the ageresated probability of arrival of enemy bombers.

‘(b (1),(b)(3):42 USC § 2162 (a) (RD),(b)(3):42 USC § 2168 (a) (1) (C)

3, -(G)-lnvestlganons of ASW actions agm.nst st the sea launched ballistic missile fleets of either side were excluded
from the scope of the study program.
4, (U) By intedligence.

3
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in which hostilities develop. Also critical to this selection are the implications of conservative
versus higher risk employment plans, the coupling between different missions and objectives,
and the overall question of confidence levels for meeting specific objectives.

“STJe question of how to deal with the uncertainties associated with the capabilities
of opposing strategic forces and the conditions of their potential employment is a recurring
theme in the WEPS analyses. For the period up to 1975, and possibly 1977, the size and
composition of U.S. offensive forces® are relatively well defined and limited to existing
systems or systems currently programmed and under development.® U.S. intelligence lead
times or{(b)“) however, could perm_i_g_tlle introduction, within a
period of a few years, of Soviet systems not now identiﬁed.@(lactions could, therefore,
result in new weapons as well as in changes in currently projected force levels and system
characteristics by the middle seventies. The analyses conducted account for intelligence
uncertainties in three basic ways:

¢ By developing methodologies that are applicable over a wide range of input values.

e By recognizing that the performance of U.S. forces may vary widely under different
initiation or engagement conditions, and depend, in part, on the size and performance
of enemy forces.

e By considering the full range of intelligence projections for the middle 1970s as well as
further upward excursions from these values.

83, In specific catculations, projections oﬁ@.(l)._bapabilities are generally kept within
the approximate order of magnitude of the official estimates.” To facilitate presentation, the
results given generally refer to the conditions of 1975. They are not meant, however, to be
narrowly restricted to that date but to apply to the middle 1970s or roughly to the interval,
1973-77.

5. =~@=Jhe U.S, strategic offensive forces used in the study are listed in Tabie 2, page 30. The force sizes
indicated for both the U.S, and USSR systems refer to the deployed forces and, therefore, include the fraction that would be
generated to 2n alert condition in periads of serious tension (or given strategic warning).

N =

6. Q) More advanced systems would not be operational before 1976 or 1977.
(b)(1)

RESFRAEFED Bk
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I1l. SUMMARY OF FINDINGS

(U) The most general conclusions of the study are stated below, briefly elaborated
upon in the subsequent paragraphs of the summary, placed in the context of the development
of the total study program in the main paper and, finally, fully supported in the Enclosures.

A. GENERAL CONCLUSIONS







6. ™==@=Dnly the hard core U.S. strategic forces are considered, i.e., SAC missiles, SAC bombers, and U.S. SLBMs.

7. e concept of force-wide failure (or catastrophic fallure) is used to cover the range between zero and
something appro 0.2S for the probability of arrival of weapons at their intended targets.

8. “=tESp=The optimal defense referred to in the preceding sentence is degraded and rapidly tends to approach the
effectiveness of a random defense doctrine if relatively small fractions of the attacking warheads are not seen.

7
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B. COMPETING OBJECTIVES

“9As implied in the statement of general conclusions, the analysis considered both
pure countervalue and pure counterforce objectives before proceeding to examine the effects

of competing objectives.

“YRS)._The counterforce objectives!? considered in the study can be briefly stated as
follows:







TP SECREF

The comparative results for two levels of U.S. forces can be summarized as
follows:

(b)(1)

The general effect of the reduced force sizes was that missiles were drawn off the hard point
targets to achieve the required damage levels on the soft targets. The effect was mitigated in
various cases by reserving fewer defense suppression weapons, by reducing the damage levels
on the soft targets, or by assuming that design specification CEPs were achieved.

\("I‘S)\Thc relative weight of effort applied to the hard point targets was found to be
much less dependent on the CEP of the attacking weapons or the assumed vulnerability of the
targets than on decisions concerning the total counterforce effort and to a lesser degree on the
damage objectives for the soft military targets. As might be expected, however, the resulting
damage levels on the hard point targets were strongly dependent on the vulnerability numbers
and the CEPs assumed. The impact of the reduction, in U.S. forces assigned to counterforce,
on the average damage expectancy (DE) of the/(D)(1) | was
found to be as follows.

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

I
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1),(b)(3):42 USC § 2168 (a) (1) (C)

\QS)\The range of values at a given vulnerability and force level arises almost entirely
from the range of CEP values considered.?! The bounding values generally correspond to the
same conditions and assumptions at different attack levels. The results presented can, there-
fore, be used as a measure of the effect of competing countervalue objectives.

“$The competition between countervalue and counterforce objectives may be re-
duced by the introduction of options designed for different initiation and engagement
conditions. In the analysis, it is first assumed that one plan must serve all situations, and that
forces cannot be reassigned to respond to changing initiation or engagement conditions. The
merits are then considered of planning options designed for more specific engagement con-
ditions. A summary of the assessment follows.

('Sé\The hazards of plans optimized for either extreme objectives, i.e., pure counter-
force or pure countervalue, are obvious and hardly need elaboration. Practical and safe options
can probably involve only modest transfer of forces away from the countervalue objectives if
these objectives are assumed to be invariant. A more sizable transfer of forces away from the

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

12
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insensitive plans?® and limited transfers of forces attractive. The desirability of basically
insensitive plans is increased by their lack of severe penalties or disadvantages, even in
comparison with extreme counterforce or countervalue optimizations.

C. SOVIET CAPABILITIES AGAINST U.S. STRATEGIC FORCES

23, "9\ The expressior “Insensitive plans” should not be taken to imply either inflexible plans or plans devoid of
options for meeting either specific or limited objectives. It does suggest, however, that diversion of a substantial fraction of
force from one objective to another, particularly from countervalue to countecforce, is risky if it must depend on judgments
made during the engagement.

4. \(Q The “force” refers to the total deployed force, Le., all units attached to operational squadrons including
the fraction that could be generated to alert in perlods of serious tension (or given strategic warning).

25, T9hJn a pure counterforce computment of all their available misslles, sea-based forces included.

13
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weapon could destroy one U.S. ICBM, i.e., DE = PA.28 If, instead, U.S. ICBMs are assumed to

29. LY The U.S. ICBM force is tly greater it consists of approximate
and| [ TITANIL. o

30. (1) Or altermatively, under a set of specific conditions or assumptions.

14
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vulnerability to enemy attack and the extensive operational verification which they receive in
test and evaluation programs. The BOMBER and MINUTEMAN systems then follow, with
precedence going to one or the other according to the relative weight assigned to such factors
as the proven dependability of the aircraft systems, the defense penetration advantage of
MINUTEMAN, the ability of the aircraft to launch on warning, efc.

Ne real significance of any ranking of systems depends on the magnitude of the
difference between the suitability of the successive systems when so ranked. The consequence
at one extreme would be to assign one system exclusively (or predominantly) while at the

other extreme, with the differences estimated to be insignificant, the indicated solution would
be to have all systems contributing equally.

\('S-)\The alternatives indicated in the study, while far from all inclusive, emphasize
some of the fundamental considerations involved in selecting the composition of forces to be
apptied to the:(b)(1) j'l'he need for assurance against force-wide failures, for
example, would tend to direct the choice to alternatives with representation from all three
forces. Judgments and decisions regarding the likelihood of force-wide failures and the degree
of confidence required for the achievement of specified objectives would then resolve the
question of whether it suffices to provide a diverse mix of systems, or whether each force
element in the mix must in addition, independently meet the full requirements established in
the previous section.3! The absence of a factual basis for the probability of force-wide failure
makes the choice of one approach over the other essentially a matter of deciding on the degree
of optimism or conservatism to be adopted. A number of illusirative cases are examined in the
detailed discussion. One such case applying to/(D)(1) is given as
follows:3?2

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

(U) The mix of forces selected may be allocated to maximize the
damage inflicted by the combined force, or to maximize the damage inflicted by each of the

31, “t®The weight of effort required to mest specified objectives before consideration of force-wide failure (or
catastrophic failure).
32.  ¥® ==l 2l cases the forces referred to include all operational units that could be generated to alert in period of
_tension or given strategic alert

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

15
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“tSH=Dne alternative to the “overall damage maximization” allocation is an “allocation
in isolation.” In this laydown, the weapons are allocated to targets so as to maximize the
damage that is achieved by each system acting independently. The total damage achieved by
this laydown is less than by the overall damage maximization laydown, but the damage that
would be achieved if a number of systems failed catastrophically is considerably higher. Figure
1 presents results for the illustrative force described above when the allocation is “‘in
isolation,” and when it is “for overall damage maximization.”

“$The results presented up to this point for the MIRV systems have assumed the
reentry vehicles or warheads to be free from range and footprint constraints. The effects of
these constraints have, in fact, been investigated quite thoroughly with results that can be
sunumarized as follows:

E. SELECTION OF SYSTEMS FOR COUNTERFORCE APPLICATIONS







SEERET

SLBM force and the ability of(b)Tj land-based forces to leave their bases before the arrival of
U.S. weapons. However, it is appropriate to compare the suitabilities of U.S. forces, for
counterforce application, on the basis of damage expectancy to the targeted missiles or
installations directly, rather than on the basis of the effects of such damage in turn upon
damage to U.S. cities.

Nhereas the assurance of arrival under a wide range of possible engagement
conditions was considered the controlling criterion when dealing with countervalue objectives,
system reaction time followed by yield-accuracy and force sizes are the controlling factors in
counterforce application.

YD)\Reaction time divides the forces into two major groups, missiles and bombers, and
provides a basic reason for excluding the latter from counter-JCBM attacks at least in
preemptive situations.®” Accuracy becomes the all-important factor in attacking hard sites
when the weapons are assumed to reach their destination before the target missiles have been
launched.

18



SECREF

*=¢S~Jn summary, therefore, it may be said that all three of the major missile force
elements are appropriate for application against ICBMs and fixed based IRBMs and MRBMs,
but that their effectiveness would be highly dependent on the vulnerabilities and the state of
occupancy of the silos.
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IV. DEVELOPMENT OF THE STUDY

\('S)\The report first examines the capabilities of the U.S. strategic forces programmed
for the middle seventies and determines the main features of a set of possible attack
alternatives from very basic considerations (Chapter V). The report then adjusts and refines
these planning guidelines (Chapters VI through X) on the basis of detailed investigations. The
Summary of Findings, presented in Chapter III, integrates the principal results of the study as
a whole. The final chapter (Chapter XI) briefly describes the program proposed for further
studies.

A. THE CONTEXT STUDY

“YSJhe first part of the discussion (Chapter V) deals with the basic attack alternatives
open to the U.S. in the time period considered. Simple analyses using highly aggregated force
factors but detailed data bases characterize this search for first order effects and controlling
factors. The impact of major uncertainties associated with U.S. force capabilities, enemy target
characteristics, and inteltigence projections of(R)(1) for example, is revealed

by selecting appropriate ranges of values for the few essential force factors and target
characteristics! needed in these analyses. Deficiencies in information generally justify the
consideration of these uncertainties in such highly aggregated forms. The major topical studies
then indicate the more likely values in specific situations and show the distribution of effects
among attacking elements across the target bases. Both context and topical studies are meant
to provide methodologies and guidelines applicable beyond the specific cases or conditions
examined.

(U) The context study is presented in the main paper along with the principal findings
of the topical studies. The topical studies are presented in full detail in the Enclosures (see
Table of Organization).

L. PSR While detailed data bases (described in Enclosures A and B) are used in these analyses, the uncertainties
associated with their characterization can be related to a few simple factors.
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B. THE TOPICAL STUDIES

N’le general content and character of the topical studies is described briefly
below. The findings of the first group of studies “Analyses Related to the Employment of U.S.
Offensive Forces” are considered in the context of the discussion of Chapter V (U.S.
Capabilities and Basic Attack Alternatives i.e., the “context” study). The principal results of
the other topical studies are presented as Chapters VI through X.

1. Analyses Related to the Employment of U.S, Offensive Forces

\('G.)\The purpose of these analyses is to determine the effectiveness of the U.S.
strategic offensive forces against a full range of potential{{b)(1) land military targets.
Detailed studies of offense-defense interactions are explicitly excluded from the scope of these
studies, as are analyses of weapon range and footprint constraints, and the possible mech-
anisms for the catastrophic failure of missile and bomber systems.

T "™&The studies of the U.S. capabitities againsti(b)(1) land military objectives
are largely carried out in isolation. However, the considerations involved in the division of the

U.S. strategic forces between(p)(1) ‘and military objectives are taken into account by
reserving a variable fraction of the force for the attack on the objective that is not under direct

study.

&> The determination of U.S. capabilities against potential|(p)(1) targets is
carried out in two steps. First, the capabilities of individual weapon systems are determined,

and then the capabilities of a mix of systems.

\(S)\The capabilities of individual weapon systems, such as POSEIDON and MINUTE-
MAN J11, are determined for a broad range of accuracy and probability-of-arrival parameters

(b)(1)

X6 The second step in the determination of U.S. capabilities against [(D)(1) !
targets is concerned with the capabilities of a force consisting of a number of different weapon
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systems. Different weapons mixes are compared and a study is made of the tradeoffs between
the objective of maximizing damage when all weapon systems operate properly, and the
objective of assuring a high level of damage even should one or more of the systems fail
catastrophically.

Nwo military objectives are considered in the evaluation of U.S. capabilities
against potential military targets: (1) to destroy the|u(_) [offensive capability in order

to limit damage to the U.S.; and (2) to destroy a comprehenswe( )(1)

‘(b)ﬁ)

(b)(1)

“=¢&= The ability of U.S. forces to destroy a comprehenswe( )(1)

(b )(1) | is also studied in both preemption and retaliation. Much of the analysis in this
investigation is devoted to a translation of this objective into more precise and measurable

terms.
2. Footprint Constraints in the Allocation of MIRV Systems

T’G)\The objective of this study is to investigate the impact of the footprint and range
constraints of the MIRV systems (POSEIDON and MINUTEMAN III) on weapon allocations.
Both manual map-template techniques and a footprint-constrained computer allocation model
are developed, and employed in the analyses.

|

‘(b)(ﬂ

various allocation levels. The impacts are also analyzed of requirements for [(p)(1) |minimum
RV spacing (to avoid muitiple kill by ABM), and launch-area availability.

"SI series of POSEIDON and MINUTEMAN I allocations on[(B)({)

systems are studied, and booster requ1rements for various levels of target coverage developed.

23
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3. ABM Defense Penetration Studies

(b)(1)

4. Bomber Employment and Penetration Studies

“=¢&~Ihe purpose of the bomber employment studies is to ascertain the influence of
bomber penetration capabilities on the allocation of bomber weapons. The emphasis is on the
division of the allocation between objective and defense-suppression targets. The analyses
determine which defenses are candidates for attack and the effect, on other tasks, of
expending weapons on their destruction.

“~&_For this study, only those aircraft associated with the Strategic Air Command are
used. Suppression of bomber defenses is carried out through bomber and missile attacks of
varying weight. The effects of attacks are shown on selected components of the defense, such

®))

~&.The attacking bomber force makes sorties directed at botH(_E)Q and
nilitary targets. The measure of effectiveness for the Rbl(‘i)——l sorties involves the
[(bj("_) Jvaluc destroyed and the number of penetrating aircraft (probability of arrival).

The number of defense-suppression targets that require attack to permit penetration by all
sorties is determined, and the number of weapons available to attack the military target

system is considered.
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5. Vulnerability of U.S. Strategic Forces

(b)(1)

6. Nuclear Weapons Effects

“S~Jhe purposes of this study are:

e To summarize what is known concerning the vulnerability to nuclear-weapon effects of
U.S. strategic missiles in silo, in powered flight, and during reentry, for the time period
1970-1975.

e To develop such guidance for the targeting and timing of U.S. missiles as follows from
consideration of missile-system vulnerabilities to nuclear-weapon effects.

o To consider how nuclear-weapon effects from a Soviet first strike against the MINUTE-

MAN, TITAN, and POLARIS missile systems might cause one or all of these systems to
fail catastrophically or suffer severe degradation.

25




26



V. U.S.CAPABILITIES AND BASIC ATTACK ALTERNATIVES

A. INTRODUCTION

\tSQ\The basic considerations and controlling factors relating to the employment of
U.S. strategic forces in the middle seventies are discussed in this chapter in the context of the
following general development.

e The capability is established of each major U.S. force element for all potential
applicattons.

e The total U.S. capability to meet pure countervalue and pure counterforce objectives is

examined.

s The major U.S. force elements are ranked for each specific application (or objective)
and criteria are developed for mixed allocations.

e The assipnment of U.S. forces to competing requirements is resolved in terms of a
limited number of alternatives.

In the analysis that follows, the action and effects of opposing forces are, in most
cases, considered separately, and their interactions accounted for in the adoption of basic force
factors (primarily the probability of arrival factor,! i.e., PA). For U.S. attacks on targets

1. (U) The probability that the weapons assigned reach their intended targets, i.e., survive to be launched,
operate reliably, and penetrate to detonate at the target.
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1. Forces and Targets

(b)(1)

\Mour basic factors are used to characterize the attack capability of each major
force element: force size (in numbers of weapons), yield, accuracy (CEP), and the fraction of
weapons assigned which are expected to reach their targets (i.e., the aggregated probability of
arrival). For U.S. forces in 1975 force sizes and yields are constants but three sets of PA and
CEP, designated respectively as the high (for high PA and high accuracy), central, and low
sets,® are used. The high accuracy factors generally correspond to design goals, whereas the
central and low accuracy factors represent substantial degradation in performance from these
stated system objectives. The reasonableness of these lower performance figures is supported
by past investigations and evaluations.® The values for the PA(b)(1) |
L(Q)jl)_] is also used to provide a limiting case. Here the selection is based in part on past

(b)(1)

(U) Hardened to withstand nuclear explosions.

2.
s b \ _
4, (U) Enclosure A gives a detailed description of the data bases used in WEPS, and includes analyses related to
their characteristics.

5. ™&RJlixed sets of high and low factors are also considered when appropriate.

6. (U) A comprehensive evaluation of the accuracy of the strategic missile systems considered in this study is
contained in WSEG Report 129.

7. (U) WSEG Reports 56 (I and I1), 73, 78, 84, 87 and 140 on the Operational Effectiveness of Ballistic Missiles.

8. (U) See Enclosure J.
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factors are made. Generally, one accuracy value is used (the more likely value indicated by the
official intellipence source) and one or two PA values from the set used for U.S. forces. Two
levels of force size, however, are examined: one corresponding (approximately) to the central
estimate of official intelligence and one representing a threat greater than that currently

indicated in the official source. Tables 2 and 3 summarize the U.S. and!(b)“)

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

2. Defenses

TD)\The engagement and penetration ofi(b)(1)

examined in detail in later chapters of the report.!! While no comparable investigations are
made of U.S. defenses, many of the analyses conducted (and particularly those involving
ABMs) are of general applicability.

S As noted earlier, in the analysis developed in this section defense penetration is
implicitly included in the probability-of-arrival factor (PA). The potential effectiveness of the

U.S. and f(b)(‘I ) Ein dealing with attacks on/(b)(1) |is also indicated

through simple calculations. U.S. air defenses are considered in only a very cursory way.

With no distinction between models,

9,
.(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

11.  (U) Chapters VII and VIII.
29
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TABLE fm‘SJ\ABM Forces - 1975 (U)
ABM FORCES 1975

U.S. FORCES USSR FORCES
SAFEGUARD PHASE 13 (b)(1)

COVERAGE

Up to 4 Wings of MINUTEMAR 1) |
Missiles (b)“)

ACQUISITION RADARS {Perimeter |
Acquisition Radars) ‘

TARGET TRACKING RADARS (Missile
Site Radars)

AREA INTERCEPTORS
(SPARTANS)

TERMINAL INTERCEPTORS

(SPRINTS)

qadditional options have been proposed which would include up to;( acquisition radars,
fhYltracking radars,[flhY! area interceptors, and (h) terminal interceptors. However,
no single option would fnclude a)l these totals. Extensions of the system beyond
Phase [ would provide coverage over most of the United States.

i(b)(T) ‘

Table 4 summarizes the features of the U.S. and USSR ABM systems considered
in the WEPS study. The information is presented to permit a general appreciation of the levels
of defense that confront the forces summargized in Tables 2 and 3. The three tables provide a
background of reference data for the development that follows.

B. U.S. CAPABILITIES AGAINST (B)(1) _ TARGETS

This first part of the general analysis relates U.S. strategic capabilities in 1975 to
countervalue objectives. It develops a rationale for determining the total weight of effort
required to meet countervalue objectives and defines the composition of U.S. forces that
would best provide it, were there no competing requirements (like possible counterforce
objectives). The principal steps in the analysis are as follows:
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(b)(1)

The effectiveness of the major force elements in damaging the target system is
compared, and the notion is introduced of an equivalent (or “reference’”) weapon.

The total U.S. capability against each element of value ofl(b)(1)

((6)(1)_is established, and the weight of effort determined that would achieve specific

damage levels with high, central and low PAs and CEPs.

The weight of effort required to achieve minimum objectives under the worst
assumptions is established and the damage levels, obtained with the same weight of
effort and the best (or high) performance factors, determined. Conversely, the weight
of effort required to achieve high objectives'? under the most favorable assumptions
(i.e., high PAs and CEPs) is established and the damage levels, obtained with the same
weight of effort and the worst performance factors, determined. Upper and lower
bounds of expected damage corresponding to high and low performance factors for
U.S. forces are thereby obtained, and an approximate weight of effort is identified
with countervalue objectives.

The major U.S. force elements are ranked(b)(1) \application on the basis
of three principal criteda: (1) the likelihood that they will, in fact, arrive to damage
their targets; (2) the yield and CEP of the weapons and their effectiveness in specific
applications (Le., weapon-target match); and (3) the reaction time and relative depend-
ability of their command and control links.

The manner in which forces can be crosstargeted to insure against the possibility of
force-wide failures is investigated, and so is the more general question of the efficiency
of mixed force allocations. Rules are then developed for determining the assignment of
U.S. forces to meet the weight of effort established for countervalue objectives.

12 |(EM1_) percent damage expectancy (DE) (on any or all elements of value) is taken to correspond to

maximum objective as the validity of damage estimation beyond that level is considered to be highly questionable.
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force) is seen to provide approxjmatel)__- percent damage on
also be seen in Fig. 4, the corresponding damage for attacks on

26. TSYhcse resulls do not reflect the sefinements of the “‘celled™ city datx which were vsed 1o obmin the
damage response curves in Fig. 4.
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‘(b)ﬁ)

- Up to this point in the presentation of the capabilities of individual force
elements, it has been implicitly assumed that the true values of the system parameters under
the conditions of execution were known and used in the lJaydown. However, if a single plan is
designed for a broad spectrum of conditions then substantial differences can exist between the
true system parameters under the conditions of execution and the values of the planning
factors used in the laydown.

B Y'S\The influence of the use of non-optimum planning factors on the effectiveness of
(b)(1)] POSEIDON warheads |(b)(1) is shown in Fig. 8. The

laydown (i.e., the assignment of warheads to target complexes and to aim points within target
complexes) of each of three weapon systerus (i.e., sets of true system parameters) is optimized
for three different sets of planning factors. For example, ’(_E)U warheads with true system

parameters of PA(b)(1) are assigned to targets using each of
the three sets of planning factors:|(b)(1) |
’(b)(‘l) _ 'The maximum damage
with this system M1l _ioccurs, of course, when the laydown planning factors equal the
true (intermediate) system parameters./(p)(1) lin damage occurs for this system
when the “pessimistic” planning factors are used, while {(b)(1) in damage occurs

when the “optimistic” planning factors are used.2?2

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

FIGURE 8YS&, Sensitivity of Expected Damage to the Accuracy of the Laydown
Planning Factors (U)

o)1)
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Highlights and Observations

ST results that have been presented, pertaining to the capabilities of the four
major elements of U.S. strategic offensive force against thq‘ (b)(1) |can be
summarized in terms of the following general observations:

e Each of the four forces (POSEIDON, MINUTEMAN IIl, BOMBER, MINUTEMAN II)

(b)(1)

(b)(1) under moderately conservative assumptions about the performance factors
of U.S. systems.

e For a given fraction of damage on th¢(D)(1) ‘the requirements arc least for

!(b)(1) I and greatest for;'(b)'('ﬂ_ - ' The numbers of weapons required for
the same level of damage on the combined elements are generally slightly less than
those required for |(b)(1) The requirements for (b)(1) are fre-
quently one-half of those indicated for population or the combined elements.

(b)(1)

e The damage is also sensitive to the target representation used in the calculations. The
detailed characteristics and distribution of values within target complexes, and partic-
ularly the distribution and vulnerability of population within cities, has a significant
effect on the damage expectancy (or alternately on the force-sizes required to achieve
specific damage objectives).

e The distribution of damage across the USSH(b)(1) data base is very similar
for all systems examined (POSEIDON, MINUTEMAN III, BOMBER‘_(b)(_’i) ‘weapor,
MINUTEMAN II).

o Finally, it is noted that while the true probability of arrival very directly affects the
resulting damage, errors in the planning factors used to allocate weapons are much less
significant.
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4. Capabilities of Individual U.S. Force Elements Against thd(D)(1)
(b)(1) |

Nhe capabilities of U.S. forces against méﬂ” are
calculated in a2 manner similar to that used in dealing with th(J, (b)(1) but generally with
fewer parametric variations. The results are summarized in Fig. 9. Although the same set of
four weapons is represented in Figs. 4 and 9, two other weapons, appropriate for application
to _(Q)(‘I) | are represented by essentially the same respohse curves. These are: (1) the

(b)(1)

- \(‘SV)\TYIG principal observations regarding the damage response curves obtained for the
(B)(1) are as follows:

e The force sizes required for comresponding fractional damage®® are approximately

(b)(1) of those required for the(D)(1)

® As in the case of th (b)(1)_!data base, the forces required for given damage levels are

substantially less when targeting{(b)(1) |alone than they are when dealing with

j(b)(1 ) _;alone or the combined elements. The requirements are roughly equal in the
latter cases.

e If current plans and procedures are assumed to hold firm, it is possible that neither
POSEIDON nor MINUTEMAN would be applied(b)(1) ‘The capabilities of
POLARIS A3 and the bomber weapons are, therefore, most relevant.

5. Total U.S. Offensive Capability Against the} (b)(1) |
i(b)(1) |

“S=8)Jn this section a determination is made of the total U.S. offensive capability and
its relation to the weight of effort which may be required to mee{(p}(1). targeting
objectives. In the development which follows, the total capability of all U.S. forces®! is

represented by an equivalent force of reference weapons|(b)(1)  The
weight of effort required for countervalue objectives is then arrived at through a procedure
that develops from the premise that a very substantial variability in capabilities might obtain in

28. [fhNA)

‘(b)(ﬂ

(®)(1)

31, (U) See Section V.A.L '
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actual engagements. The procedure, described through a specific illustrative example, leads to
the determination of one force level (a quantity of reference weapons) to cover a wide range of
conditions and force factors.®? Consideration of planning options to meet more narrowly
defined conditions is treated in a subsequent discussion.

Total Equivalent Force

Wn considering the requirements of various objectives, it was found convenient to
refer to the concept of an equivalent force of reference weapons to represent the combined
capabilities of all U.S. force elements in a given application. An equivalent force is, therefore,
obtained for (B)(1) ' and combined (D)(1) values, and later on for
different classes of military targets. The concept retains its usefulness for competing objectives
as the equivalent forces are easily related to each other and, in addition, quite stable across a

range of application.

“t&)Tie equivalent force, in each case, is formed by assuming that the capabilities of
the individual forces are simply additive and therefore, produce the same effects in mixes as
they would in pure applications. While this assumption may slightly underestimate the
effectiveness of mixed forces, the error is relatively small in practice and the validity of the
process for the purpose at hand is unimpaired.®?

‘l”S\T’he procedure first determines the maximum potential capability of all U.S.
forces combined and then relates the total obtained from lesser performing forces (i.e., forces
characterized by more modest performance factors) to the full potential. The maximum
combined capability is established by using the best performance factors®* and referring each
force to an equivalent number of reference weapons. The reference weapon, a j(b)(1 ) jwarhead
with a CEP oﬁ(b)(1) ‘and a probability of arrival ofI(b 1*; selected for its applicability to both
counterforce and countervalue objectives and also because its yield is similar to currently
deployed forces.?S The equivalent forces are formed using, as a conversion factor, the ratios of
force sizes required to achieve a specified level of damage on the total data base. The
convcersion factors are obtained at a DE ofg?? percent when dealing with total equivalent
forces and at lower DE levels (e.g.,(_l:"l _percent) when the resulting cffects are to be in these
lower damage regions, i.e., in dealing with small fractions of the total equivalent force and
pessimistic performance factors. The difference between conversion factors at different

damage levels is small, however, and represents a second-order considcration in this process.

32. mthu scts of scaled objectives can also be accommodated in a similar manner while retaining the same

gencral conoept, Le., one invariant allocation for all coaditions.
33. &ﬂhh{orc precise procedures for determining the capabilities of 2 mix of forcet arce discussed in Section V.C.3.

H. (U) SccSectionV.A.l.

35. “Y@wThe analytical development is not dependent, however, on the choice of reference Weapon made and
could have becn carried out with any of the weapon yields represented in the 1975 forces or with any of a number of
hypothetical weapons.
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(b)(1: ) N bombs3?® could

probablhtles of amva] ol(b)(1)
provide similar damage Jevels.

C. U.S. CAPABILITIES AND COUNTERVALUE OBJECTIVES
1. Obijectives, Force Factors and Corresponding Force Levels

“S&~Ip 2 considerable extent, both countervalue and counterforce objectives are
viewed as variable in the WEPS analyses. This flexibility regarding objectives is due, in part, to

the absence of rigid specifications in current staiements of policy and further justified by the
desirability of exploring a range of possible prescriptions for future time periods, e.g., 1975.

“SS.Vith respect to countervalue objectives, the analysis first asserts that( )iperccnt
damage on the total base represents a limit beyond which no meaningful incremental effects

‘are obtained. Accordingly, the most extreme countervalue objective would consist in achieving

[(b)( | percent damage on each of the two countries with the most conservative assumptions for

U.S. force capabilities (i.e., worst force factors). As can be seen from Figs. 10 and 11, the tot__al_

percent while retaining the clause that it be achieved under the worst conditions would still
maintain the total requirement at a very high level. In both cases, a large number of weapons

U.S. capability would be needed to meet this extreme objective. Reducing the damage t0| (b) (

(b)(1)
40. It also adds that the objective is to be met with available capabilities and with full consideration of the
military objectives which are included in other tasks.
41. \G&_Developed for the specific purpose of implementing the NSTAP.

‘(b)(‘l)
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would be used ineffectively (in effect be wasted) were better force factors to apply unless it
was further assumed that the weight of effort varied accordingly. (As indicated earlier, the
question of options for more narrowly defined conditions is taken up in a subsequent
discussion.) The next step in the consideration of descending countervalue objectives leads
quite naturally to the concept of scaled objectives including minimal objectives for worst
conditions.

‘('S.)\The idea of scaled objectives to correspond to different engagement conditions
and their associated force factors is easily visualized through the sets of damage response
functions represented in Fig. 12.43 The individual set in each case represents one major force
element, e.g., POSEIDON, against one element of target value, e.g.,%(b)('l) | and
consists of four damage response curves representing respectively: (1) the full potential

capability of each force or the ideal limiting capability in each case (PA =(b)(1) |
specification CEP); (2) the response which might obtain under very favorable initiation
conditions, i.e., with “peacetime performance factors™ l(_b)ZD :Bomewhat poorer than
design specification); (3) the conditions that might apply in actual engagements excluding
major unanticipated events but jncluding some operational degradation for errors and defi-
ciencies only occasionally observed or suggested in peacetime test and evaluation programs (PA

(b)(1) ‘ and finally (4) pessimistic estimates of force capabilities

substantially degraded CEP|(b)(1) |

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)
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would be required. Once again,_i(_T_)_Gperccnt of that component force‘(b)(ﬂ

warheads) would approximate the requirements.

“SS3As can be seen in Fig. 12, the principle of scaled objectives generally applies to all

(b)(1)

(b)(1) These observations suggest a variety

of related criteria for determining the weight of effort to assign to countervalue objectives. The
criteria used here simply illustrate a procedure and allow the general analysis to proceed to a
more specific definition of the attack alternatives.

2. Selection of Systems for Countervalue Application

\('Q\So far the analysis has assumed that the same performance factors apply uni-
formly to all systems. A simple rationale is now advanced for ranking the systems and

(b)(1)

\Nuee criteria are used throughout the analysis in ranking systems for application
to different target categories: (1) the relative degree of assurance that the system will deliver
under a wide range of possible engagement conditions,?? i.e., the degree to which it combines
the characteristics of survivability, dependability, and ability to penetrate; (2) the suitability of
the yield, CEP and force size relative to target characteristics and total target list; and (3) the
degree of controllability and the reaction delay associated with the system from command to
execution and impact.

\('G.)\From the standpoint of yield, CEP, and force size, and in the absence of other
competing requirements, all weapons®® may be considered suitable foﬂ (b)(1) Jappli-

cation. Similarly, reaction time may be considered of secondary importance in targeting

(b)(1) resources. Assurance of arrival,’! therefore, emerges as the controlling crite-

rion. On that basis, POSEIDON might be ranked first for application to the{(b)“)

48. We same procedure can be applied y.o_ihe-'_iblf_‘i_\_l ata base and the damage response curves of Fig. 9.
As noted carlicr, howevey, the abjectives attained in the L(_b)(']_)_ uite so high under favorable conditions once the
weight of effort (number of weapons allocated) has been established by minima) objectives and worst force factors.

49. (U) Or under a set of specific conditions or assumptions.

50. ™W8J.Jhe selection is restricted to the Category A weapons at this stage of the discussion.

51. “YSh The aggregated factor representing the full sequence: survival, Jaunch, relisble operation, penctration of
defense and detonation in the target area.
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((b)(1) 'the sea-based systems being chosen for their
low vulnerability to enemy attack and the extensive operational verification which they receive
in test and evaluation programs.®? The BOMBER and MINUTEMANS? systems then follow
with the precedence going to one or the other depending on the relative weight assigned to

such factors as: the proven dependability of the aircraft systems; the defense penetration
advantage of MINUTEMAN, the ability of the aircraft to launch on warning, ete.

“tH~Ibe real significance of any ranking of systems depends on the magnitude of the
difference between the suitability of the successive systems when so ranked. The consequence
at one extreme would be to assign one system exclusively (or predominantly) while at the
other extreme, with the differences estimated to be insignificant, the indicated solution would
be to have all systems contribute equally. The two extreme alternatives are identified as
follows:

a. One system, the most appropriate for the specific application, is used
exclusively to meet the full objective.
(1,0,00%¢
b. All three systems contribute equally and jointly meet the full objective.

(1/3,1/3,1/3)

Additionat alternatives include:

c. Two or three systems contribute equally and in sufficient force sizes to

independently meet the full objective.
(1,1,0) or (1,1,1)

d. Two types of contribution are represented in the mix: (1) the principal
component forces are sized to separately support the specified objectives; and
(2) the supplemental forces® S are then included to provide additional assurance
against force-wide faijure of the principal forces.

(L,A0X(1,4,8)(1/2,1/2,8)(),1,8)

(8) The indicated alternatives, while far from all-inclusive, emphasize some of the
fundamental considerations involved in selecting the composition of forces to be applied to the

52. \(S).lncluding comprehensive dcmonstration and shakedown at sea, and missile firing from each submarine
with operational crew and equipment in the normal environmeat.

53, ““v&.The MINUTEMAN systems (i.e.. 11 and III) are considered az one at this stage.

54. \&L'ﬂle notation indicates the fraction of the total requirement that is met by each of the three forces
considcred, for example (1,0,0) could be read to mean that the full requirement is met by POSEIDON warheads only. Only
three forces are represented as the (wo MINUTEMAN systems are considered as one. An additional variation could include
representing cach MINUTEMAN system separately.

55. =S¥=h{aking a smaller contribution, A
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(b)(1) The need for assurance against force-wide failures, for example, would
" tend to direct the choice to alternatives with representation from all three forces. Judgments
and decisions regarding the likelihood of force-wide failures and the degree of confidence
required for the achievement of specified objectives, would then resolve the gquestion of
whether it suffices to provide a diverse mix of systems®® or whether each force element in the
mix, must in addition, independently meet the full requirements established in the previous
section.®? The absence of a factual basis for the probability of force-wide failure makes the
preference of one approach over the other essentially a matter of deciding on the degree of
optimism or conservatism to be adopted. Two illustrative cases are used in the further
development of the analysis. The compositions selected (1/3,1/3,1/3) and (1,1,A) are
associated with the following rationales:

Case I:, If all systems are assumed to be nearly equally applicable and competing
requirements for specific force elements are disregarded, the (1/3,1/3,1/3) mix is a reasonable
resource-conserving solution. It offers assurance against force-wide failures (the forces are
assumed to be independent of each other with respect to force-wide failures) and approaches
the established objectives for expected damage provided the probability of force-wide failure
(P.) is estimated to be very low. As P. is increased, the probability of falling substantially
short of the established objective increases, however, and the effect is not compensated by
simply adjusting the three component forces to maintain the same damage expectancy. In
essence, in this case, high assurance agatnst the fotal failure of the effort is obtained but the
effects of P, (on damage expectancy) are accommodated within the total weight of effort
established without consideration of P..

Case 2: With the presumption that P, can assume very substantial values, but that the
conditions (or situations) that would affect one element would not impact on the others, the
conservative solution of course, would be the combination identified as (1,1,1). The case
actually selected (1,1,A) is based on the argument that two independent forces, each capable
of meeting the full objective, would suffice if, in addition, they were supplemented by a smaller
force that could by itself provide substantial damage levels. With this rationale, the sea-based
systems and the bombers might constitute the principal components, and MINUTEMAN the
supplemental force. Although the role of MINUTEMAN and the bomber could be inter-
changed, the bomber is chosen as the second principal component on the basis that it gains
more from its association with the sea-based missiles than would MINUTEMAN. and also

56. MTM weight of effort established without consideration of force-wide failure is simply met through the
joint contribution of all elements. This corresponds 1o atternatives (1/3,8/3.1/3), (1/2,1/2,0). etc.

57.  “YSWThe weight of effort established without consideration of catastrophic failure detesmines the contribution
of cach foree element seteeted. Alternatives (1,1,1) or (1,1.0).
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because it provides for a more diverse mix of capabilities and vulnerabilities (or invulnera-
bilities). Additional arguments for assigning the principal role to the bomber wil) emerge when
counterforce objectives and particularly the targeting of missile silos are considered and strong
competing requirements for the MINUTEMAN system are established. -
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3. Capabilities of Mixed Forces Againsti(b)(1) J

\('S)\The mix of forces selected may be allocated to maximize the damage inflicted by

the combined force, or to maximize the damage inflicted by each of the constituent forces.

The merits of “overall damage maximization allocations’ and *“allocations in isolation” against

(b)(1)

__ | are described in full detail in Enclosure B.

Table 7 and Flg 13 illustrate the relative merits of the two extreme procedures as well as a

number of intermediate cases.

N the “‘overall damage maximization” allocation the weapons are assigned to
targets so as to maximize the total damage which could be inflicted by all systems acting
simultaneously. While the total damage which could be achieved is maximized by this
laydown, it is found that there is very little crosstargeting; most targets are attacked by only a
single weapon system. This lack of extensive crosstargeting makes the laydown sensitive to the
catastrophlc failure of some of the systems. For example, (b) vercent damage is achieved on
thel(b)(1) data base by the illustrative force i in Table 7 when it is allocated so

as to maximize the damage achieved by the total force[

(b)(1)

One alternative to the “overall damage maximization’ allocation, is an “allocation
in isolation.” In this allocation, the weapons are allocated to targets so as to maximize the
damage which is achieved by each system acting independentty. The total damage achieved by
this taydown is less than that for the overall damage maximization laydown, but the damage
which would be achieved under conditions of catastrophic failure of a number of systems can
be considerably higher. For the illustrative allocation given in Table 7 the total damage
achieved by an “‘allocation in isolation” laydown 15‘ (b ‘percent compared with the maximum
possible [} (b) / percent; however, the POSEIDON force, acting alone would now achieve its
maximum damage of(L|percent rather than thr(b (1 yercent which it would achieve when

allocated in order to maximize the total damage of a mixed force.

THNQ large number of allocations intermediate between the allocation for overall
damage maximization and allocation in isolation can be generated. In the construction of these
intermediate taydowns, it has been found convenient to use the parameter, P.. When P

equal to zero, the ‘“‘overall damage maximization” laydown is generated and there is little
64
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crosstargeting. As P, approaches unity, the laydown approaches that of “allocation in
isolation” and the most important complexes are heavily attacked by a number of different

weapon systems. The effect of intermediate values of the hedging parameter®® is also
illustrated in Table 7 and Fig. 13. In this example, the illustrative force is allocated using four

different values for P.. As the hedging parameteri (b)(1) %the total
damage achieved by the four systems acting simultaneouslj(b)“} _fpercent to
(b)(1) Ipercent 5 decrease in the total damage which could be achieved by the

four force systems is accompanied by rather large increases in the damage which could be

~achieved by the systems acting independentlyf (b)(1)
‘(b)(1) ‘

“tS~Tte choice of a particular value of the hedging parameter, Pc' depends upon the
relative weight given to the maximization of damage under design conditions and the assurance
of a large degree of damage under the catastrophic conditions of the gross failure of some
systems.

“®~TJhe capabilities of six different weapons mixes, allocated both “in isolation™ and
for “‘overall.damage maximization” are presented in Fig. 14. It should be noted that the
relatively small MINUTEMAN forces do not contribute greatly to the total damage achieved

by the exemplary allocationﬁ(b)“ percent POSEIDON@)_QUercent BOMBER@ percent

MINUTEMAN 111 and(b)(|percent MINUTEMAN 1I), but can provide a significant hedge
against the catastrophic failure of the POSEIDON and BOMBER forces. Reducing by |(b)(1)
the POSEIDON and BOMBER forces in the exemplary allocation reduces the damage by
approximatel-[(b) .Percent.

LAN

D. U.S. COUNTERFORCE CAPABILITIES

TH~Jhe achievement of counterforce objectives is highly dependent on the character
and capability of the opposing forces and on reaching the target installations before the

missiles or aircraft have been launched. In the time period of interest (1975)(B)(1)

(b)(1)

64, (U) The hedging parameter is the same as the probability of force-wide failure. The allocations are chosen to
maximize the damage expectancy, as calculated with stochastic allowance for force-wide failures, The damage expectancies in
Table 7 2nd Figure 13 are those caused by such allocations whea the specified forces sugvive. _

65. Me changes in expected damage are given as a percent of the damage at(b)( 1 )Jor example, the increase

(b)(1)

66. (U) See Tables 2and 3.
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S~Jhe problems of countering the diverse elements of_

somewhat separable issues and suggest a different development from that followed for
countervalue objectives. First attention is directed at targets that pose a direct nuclear threat
to the U.S. The effects of diverting resources from targets which threaten the U.S. to those
representing threats to our allies or to other military installations are examined in the next

section in a discussion of competing counterforce objectives.

& Jhe forces posing a nuclear threat to the U.S. are considered in the following

manner:
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and Other Soft Nuclear Threat Targets

D)(1) while both groups combined number approximatel ]
POSEIDON and BOMBER forces required to achievel(p)(1) ~ lpercent expectancy of

MOn these target bases are summarized in Fig. 15. Weapon scaling factors for all
of the weapon systems, when targeting these same installations, are shown in Table 8. Figure
15 and Table 8 permit the following observations:
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\Nigure 16A illustrates the problem of silo occupancy and aiso the effects of
wide-ranging assumptions for the vulnerability of emplaced missiles. With full occupancy, and

‘(b)(1) - _‘to any one of a possible number of failure mechanisms to be

negated by one arriving (and functioning(B)(1) 0)(1) ), U.S.
counterforce attacks with the MINUTEMAN 11, MINUTEMAN [I1, and POSEIDON inventories
could reduce the retaliatory threat to that represented by the SLBM force alone. On the other
hand, even with full occupancy at time of arrival, the combination of assumptions which
implies very hard systems i(b)(‘l) |weapons) and somewhat degraded
accuracy for U.S. systemg_(b')“) __]|for
MINUTEMAN II) would allow a large fraction of the total USSR missile force to survive even
if the total U.S. missile inventories were used in the counter-ICBM attacks. The implications of
different levels of occupancy and the impact of different assumptions for the vulnerability of
USSR ICBMs and U.S. missile force performance factors are readily seen by projecting the
specific conditions on Fig. 16A to the damage response function of Fig. 16B.

Ngure 17A shows how the total ’(b)(ﬂ |{ might be decreased with
increasing application of U.S. force. The U.S. attack capability is represented by a reference
weapon of i_(b)(1) ISEP and the reduction in [(b)(1) is indicated as a
function of the number of reference weapons employed. The total (or maximum) number of
reference weapons provided by the actual missile forces, i.e., MINUTEMAN 1I, MINUTEMAN
111, and POSEIDON is indicated in Fig. 17A by the symbol (©.7! Full silo occupancy at
arrival of U.S. weapons is assumed in all cases but different assumptions regarding target
vulnerabilityl(b)(‘l ) ‘and the performance of the U.S. offensive
missile system (reference weapon with {(£)(1) | are considered.

\('Sé\Iwo curves from Fig. 17A are used in conjunction with Fig. 16B to develop Fig.
18 and emphasize the possibilities of damage limiting attacks under favorable assumptions.
While admittedly optimistic, the cases selected illustrate the very substantial reduction in U.S.
casualties that might result from counterforce attacks on the land-based systems, The results

(b)(1)

attack could effectively utilize the entire inventory of U.S. missiles. The requirement for high
probability of severe damage to all enemy ICBMSs, therefore, generally exceeds the total U.S.
capability.

M relative effectiveness of the three major U.S. missile forces against fixed
land-based ICBMs is indicated in Fig. 19 where each force is converted, once again, into an

71.Ne capabilities of the actual U.S. missile forces are related to cquivalent forces of reference weapons in
Fig. 19 for specific assumptions regarding the performance of the U.S. forces.
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6. Selecting Systems for Various Counterforce Applications

\(‘S\In the discussion of countervalue objectives, three criteria were used to rank
systems for application to different target categories: (1) the relative degree of assurance that
the system will deliver under 2 wide range of possible engagement conditions, i.e., the degree
to which it combines the characteristics of survivability, dependability, and ability to pene-
trate; (2) the suitability of the yield, CEP and force size relative to target characteristics and
total target list; and (3) the degree of controllability and the reaction delay associated with the
system from command to execution and impact.

~&-Whereas the assurance of arrival under a wide range of possible engagement
conditions was considered the controlling criterion when dealing with countervalue objectives,

system reaction-time followed by accuracy and force sizes are the controlling factors in
counterforce application,

(b)(1)

17, (U) Separate treatment would be required in an evaluation of the proposed U.S. ABM systems. As noted
__earlier, the U.5. ABM forces were not examined critically in this phase of WEPS,

‘(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)
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MINUTEMAN II might be given precedence since it achieves its rank on the basis of yield more
than CEP and greater confidence is assumed to be associated with that factor. If force sizes are
considered, however, the tota)] POSEIDON force is approximately’® equal to the MINUTE-
MAN III foree, and the MINUTEMAN 11 force represents a substantially lower capability.

Ne essential arguments pertaining to the selection of systems for application to
the soft military targets can be briefly stated as follows:

E. COMPETING OBJECTIVES

1. Competing Counterforce Objectives

\CG)\errent guidance and practices are used as references and points of departure for
investigating a full set of potential counterforce objectives for the years about 1975.

TSYPS~Two strategic objectives in the current Nationat Strategic Targeting and Attack
Policy (NSTAP) concern the counterforce objective: Paraphrased, they are:
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The critical parameters in the analysis are the average damage expectancy and crosstargeting
constraints which are imposed on the allocation. Upper and lower bounds on the average

damage expectancy (DE) are prescribed for each category. These bounds approximate the DE
objectives in the current SIOP.

are treated exceptionally and are not associated with specific constraint®? due to the
impossibility of consistently meeting the high damage objectives desired. The nature of the
analysis is to achieve the damage levels specified for the soft targets and let the ICBMs absorb
all of the inventory not otherwise assigned.®3

81. (U) The inclusion of these weapons would have little effect on the overall results of the analyses.
8 () This is also in accard with current practices.
83, ¢ allocation procedure is described in Appendix A to Enclosure E.
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\('Sé\’['he allocation process operates in the following way in providing coverage to the
different categories of military targets: both missile and aircraft weapons are employed against
the soft nuclear threat and against other soft Task A targets, while only missile weapons are




(b)(1)

‘(b)(’]) The allocation is further affecte& when the second option for Task B targets is taken,
i.e., that POSEIDON is made available for assignment to these targets. The forces and targets
used in the allocations are given in Tables 11 and 12.

“¥S-lhe forces and targets described above were considered in a wide range of

(b)(1)

=—STIhe first set of cases invoived the use of almost all U.S.8% forces, and produced
allocations that were contained in the ranges indicated in Table 13 for all the combinations

(0)(1)

can be said that the allocations remain essentially unchanged under any combination of the
following assumptions:

()

e Best or degraded®” CEPS for the U.S. missile forces.

(b)(1).(b)

E_?%g% o Two levels of DE objective for the soft targets (see Table 10).

2168 (a) |
(1) (C) IHUL the SRAM 3nd':weapons are entirely reserved for defense suppression

but all other forces are still available for counterforce application, the allocations are contained
in the ranges indicated in Table 14. Somewhat greater variations are observed in this table. The
(b)(1),(b) removal of the SRAM an4 }veapon shifts the burden of the soft targets to the other

(3):42 ¢ o
DS s (b)(1),(b)(3):42 USC § 2168 (a) (1) (C)
2168 (a)

(1)(C)
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“I®~An excursion which allowed POSEIDON on the Task B targets was also examined.
Significant variations from the allocations of Table 13 resulted only when the following
conditions existed: the lower DE objectives were in force; the SRAM and{(B)(1) weapon
package was included; the design CEPS (or best CEPs) were assumed. The principal effect
produced by these conditions is that approximately (b)(1) POSEIDON
weapons are drawn off Task A targets and employed against Task B targets. The POSEIDONs
removed are then replaced by an equal number of SRAMs.

weight of effort against the hard point targets ((B)(1) remained constant at
(b)(1) - 20ing to ICBM sites. The range in the
average DE on the(b)(1) resulting from these allocations is:

(b)(1) when the targets are assumed to be vulnerable at (b) |

when the targets are assumed to be vulnerable at
when the targets are assumed to be vulnerable at | and
when the targets are assumed to be vulnerable to one arriving

(b)(1) B

The range in the DE is due almost entirely to the two levels of accuracy used for the U.S.

forces.
2. Competing Countervalue-Counterforce Objectives

\tS\The preceding analyses indicate that counterforce objectives cannot, in general, be
fully realized even in the absence of competing requirements but that countervalue objectives,
on the other hand, can be achieved, with moderate to high confidence, with only a fraction of
the total U.S. forces. The question of most interest regarding competing objectives, therefore,
involves the extent to which the weight of effort assigned to countervalue objectives might
further detract from U.S. counterforce capabilities. The analyses discussed in the previous
section are, therefore, extended to explore this point and more gencrally, to examine the
distributions obtained with levels that might be compatible with countervalue objectives.

“t9~The forces available for counterforce targets are now taken to be as follows:
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vercent of the POSEIDON force.

— —
—— ——

vercent of the[(B)(1) lcomponent of the BOMBER force.

percent of the MINUTEMAN II and MINUTEMAN III forces.

The allocations obtained for all the combination of assumptions and conditions discussed
above are contained in the ranges of values indicated in Tables 15 and 16. In the first set of
allocations (Table 15)| b D |percent of the SRAMs and|( | percent of thé b)(” ‘weapons are
assumed to be available for counterforce targets (see Table 11), while for the set of allocations

on Table 16 all SRAM andI(b)“ | | weapons are assumed to be required for defense
suppression.

\('S\Thc comparative results for the two levels of U.S. forces are briefly summarized as
follows:

1. . With@ percent of the forces committed to counterforce objectives, the
weight of effort against the hard point targets remained constant atm
weapons (between (D)(1) against the ICBMs) over the full range of
conditions considered.

2. When the forces committed to the counterforce objective are reduced by
removing (?\ percent of the BOMBER weapons andL(@ percent of the
POSEIDON weapons, the number of weapons allocated to the hard point
targets drops into the ra.ngeW) I[weapons, with from_(_l_))_("_)
assigned to the ICBMs. Improved CEPs, reduced DE objectives, and use of the

SRAM|(B)(1) | weapons are responsible for releasing the(D)( |weapons indi-

cated as the total magnitude of the range for the allocations to the hard pomt

targets. The range obtained for allocations against the‘(b (1) iwas

l( )(1)  Iweapons, andl( )(1) for the soft targets.

The general effect of the reduced force sizes was that missiles were drawn off the hard point
targets to achieve the required damage levels on the soft targets. The effect was mitigated in
various cases by reserving fewer defense suppression weapons, by reducing the damage levels
on the soft targets, or by assuming that design specification CEPs were achieved.

\(Welative weight of effort applied to the hard point targets was found to be
much less dependent on the CEP of the attacking weapons or the assumed vulnerability of the
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targets than on decisions concerning the total counterforce effort and to a lesser degree on the
damage objectives for the soft military targets. As might be expected, however, the resulting

(b)(1)

3. Options for Different Engagement or Initiation Conditions

\Mhe development up to this point has generally assumed that forces are not
reassigned to respond to different initiation or engagement conditions. The basic character-
istics of intensitive attack plans for thé(b_)(1) |of the total targeting task have
been outlined. The capabilities of each major element of the U.S. strategic offensive forces
have been established and the effects of erroneous planning factors and erroneous assumptions
regarding target conditions (including occupancy) have been considered. The total capabilities
of U.S. forces when assigned exclusively to counterforce objectives have been noted. The
effect of reducing the counterforce attack level by an amount corresponding to the forces
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Nhe competition between countervalue and counterforce objectives may be
reduced by the introduction of options designed for different initiation and engagement
conditions. The discussion now goes on to briefly consider the possibility of such planning

options.

“Tr$~The hazards of plans optimized for either extreme objectives, i.e., pure
counterforce or pure countervalue, are obvious and hardly need elaboration. Practical and safe
options can probably involve only modest transfer of forces away from the countervalue
objectives if these objectives are assumed to be invariant.

A variety of attacks
reflecting possible options for conditions of retaliation as well as preemption are explored in

considerable detail in Enclosure E,

89. F
90. The expression “insensitive plans” should not be taken to imply cither inflexible plans or plans devoid of

options for meeting either specific or limited objectives, It does suggest, however, that diversion of a substantial fraction of
force from one objective to another, particularly from countervalue to counterforce, is risky if it must depend on judgments
made during the engagement,

91, Nthe analysis of Enclosure E BOMBERS are allomtcd_‘i.n retaliatory attacks

whereas they are not assigned to these targets in preemptive attacks.

9¢
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VL. FOOTPRINT CONSTRAINTS IN THE ALLOCATION
OF MIRV SYSTEMS

A. INTRODUCTION

\(S)\The footprint capabilities of the MIRV systems introduce an additional constraint
into an already complex allocation problem. The Post Boost Vehicles or buses of the
MINUTEMAN III and POSEIDON systems are limited in the incremental velocity they can
impart to the individual reentry vehicles (RVs) in order to establish frajectories to separate
targets. Consequently, a MIRV booster/bus of some particular configuration can deliver its
RVs only to targets that are relatively close together. When targeting a large target set with a

force of MIRV systems, it is not feasible to optimally target each RV nor to target a full load
of RVs with all boosters.

\('S.)\The purpose of this study is to investigate the impact of the MIRV footprint and
__range constraints on the weapon_allocation process. Base case POSEIDON and MM III_
(B)(1)

range-constrained allocation model, FOOTCALL,' are presented. The results of these
allocations are compared to the results obtained if the systems has infinite footprint and the
magnitudes of the effects of the footprint and range constraints of both MIRV systems are
determined. The effects of the utilization of {(b)(1) | of deployment to various launch

areas, of the minimum RV spacing requirement, and of correlated reliability when targeting

(b)(1) -~ are also examined.

\('S)\A series of POSEIDON and MM 111 footprint accessibility trials? for allocations on
various military target sets are also presented. The effects of POSEIDON deployment to
various launch areas and the employment of MM I1I pen-aid configurations are examined.

1. SR JOOTCALL is a marginal return allocation computer model which incosporates the footprint and range
_constraints in_the allocation and operates on a data base where the targets have relative value. -

(b)(1)
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\(Skln the._analyses, the controlling input is the number of boosters

allocated and the output is the damage expectancy and average number of RVs per booster. In
the military studies, the RV to target allocation is the controlling input and the output is the
number of boosters required and the average number of RVs per booster. Hence, booster

loading is an open-ended output of both thﬁnd military analyses.

and military target systems are presented for both POSEIDON

B. SUMMARY OF RESULTS

1. POSEIDON

St is quite apparent that the POSEIDON footprint and range constsaints have a
modest effect on the capability of the system. An infinite footprint system could achieve 11
percent greater damage with the same number of boosters if 14 RVs per booster were
available. If RVs are limited, the infinite footprint system could still achieve 5 percent greater
DE with 25 percent fewer boosters.

B
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VIl. EFFECTS OF ABM DEFENSES

A. GENERAL

\(S)\Up to now, the effect of ABM defense has been discussed as though it merely
decreased the probability of arrival, PA, of U.S. reentry vehicles. Actually, however, the effects
(b)(1) ~ have been specially considered in a study (ABM Defense Employment,
) Engagement, and Pauétration) that appears as Volume VIII of the present report. The special
study addresses a situation that may occur in 1975, when the intelligence forecast is that
Soviet ABM defenses will probably be area defenses, with interceptors that can be directed to
intercept reentry vehicles that endanger any targets within a sizable defended area. The study
analyzes how the enemy could most effectively employ a defense of such a type, and of how
the defense could be most effectively engaged and penetrated by a U.S. offensive force;
whether by a simple “objective” attack (an attack on the targets) that penetrates the defense

()(1)

B. DEFENSE ENGAGEMENT STUDY: GENERAL ANALYSIS OF OBJECTIVE ATTACKS

(U) A high (although necessarily incomplete) degree of realism has been sought and
achieved in the general analysis of objective attacks. The interceptors are imperfect, with
single-shot kill probabilities, k, that are less than unity. The yields of the reentry vehicles
(called “attackers™) are such that each penetration destroys some specified fraction (alpha) of
a target’s remaining value; the fraction alpha can have any value from zero to unity, and can
vary from target to target. The targets may have any assigned values. The analysis assumes that
the offense is without intelligence of the defender’s doctrines or of his planned allocations of

I
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interceptors, while the defense has no intelligence of how strong the attack on any particular
target is to be, and is not sure during the attack whether or not he has seen the last of it. The
offense is supposed to have some knowledge, but only a rough knowledge, of the number of
area interceptors, and the defense is supposed to have only a rough knowledge of the total
number of attackers that are allocated to targets in the defended area. The defense is supposed
to know which target is threatened by each incoming attacker. This assumption really defines
that is meant by “‘target”, and makes the definition depend upon the accuracy with which the
defender can predict the burst position of an unintercepted reentry vehicle. In the application
of the analysis that is made, to the Moscow-Leningrad defended area, the targets are taken to
be cities. The general analysis allows for the possible use of decoys by the offense to the extent
that such use tends to increase the number of apparent ‘‘attackers” and to decrease the
cffective values of alpha. However, it does not allow for possible obscuring effects of chaff.

(U) The general analysis deals with the situation as it would exist after the offense has
completed any attacks (‘‘defense-suppression’ attacks) which it may make on the area
defenses themselves. In the general analysis the numbers (A)of remaining reentry vehicles that
can be assigned to the attack of targets in the defended area have fixed but unspecified values.
The offense seeks the greatest expected damage to such targets that it can reliably cause, by
suitably allocating its A attackers to them while the defense seeks to keep the expected
damage as low as it reliably can, by suitable employment of its D interceptors. In the situation
contemplated by the general analysis, penetration of the defenses can occur only by exhaus-
tion (no interceptors are assigned to some attackers) or by leakage (some assigned interceptors
are ineffective). The effects of the possible prior defense-suppression attacks are not consid-
ered explicitly in the general analysis itself, although they are considered later and explicitly in
connection with its application to the Moscow-Leningrad area defense. Then, the general
analysis is applied to the situation that follows the defense-suppression attacks.

(U) The general analysis finds that the most effective way for a defender to employ
his area interceptors is for him to select prior to the attack and randomly, but in accordance
with calculated probabilities (Pd), some targets to defend and the rest to abandon. Those to be
defended are defended strongly by intercepting each of their attackers with some calculated
number n of interceptors. The values of Py and of n vary from target to target since they
depend on a target’s value and on its alpha. The optimal defense involves random choices, that
deny to the offense the ability to improve his attack by guessing which targets the defense will
abandon. The preceding policy is optimal for the defense, in the sense that it minimizes the
greatest expected damage that the offense can cause, whatever may be the assignments of
attackers to targets. There is no better defense under the assumed conditions. In particular, it
permits less damage to occur than could occur under a defensive policy of randomly
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intercepting a fixed proportion of all attackers without regard to the identity of the threatened
targets or under a defensive policy of assigning fixed numbers of interceptors (even if the
numbers are randomly chosen) to defend particular targets.

(U) The optimal attack, it is found, does not involve a comparable random feature,
but merely the specific assignment of particular numbers (W) of attackers to particular targets
in a manner that depends upon the values, numbers and alphas of the targets, on k, and on the
total numbers A and D of attackers and interceptors. The values of P4 and n, that define the
defense’s optimal defensive tactics, depend upon the same quantities.

(U) An optimal engagement (an engagement with optimal employment of attackers
and interceptors) is characterized by the near constancy (near, because of whole-number
limitations), for all targets, of two parameters. One is the marginal expected value that is
destroyed by a target’s last attacker in the presence of the defense; the other is the marginal
expected value that would be saved by an interceptor if it were employed in the target’s
defense. From optimal employment of the A attackers and D interceptors in an engagement
involving a set of targets, there results some value F of the damage (the DE!). If the attack is
optimal but the defense is not, the DE equals or exceeds F. By employing its attackers in the
optimal fashion, the offense can thus insure that the damage will be at least F.

(U) In a typical engagement, optimized by both offense and defense, the attack
concentrates on the more valuable targets even more strongly that it would in the absence of
area defense. The defense concentrates on the more valuable targets still more strongly than
the offense, by assigning a larger number n of interceptors to each attacker of a valuable
defended target than it does to attackers of less valuable defended targets. Only a fraction of
the attacked targets are defended. The probability of defense that is employed for each target,
in the drawing of lots to decide whether or not to defend it, varies from target to target in
accordance with its value and its alpha and may show no particular tendency to decrease or
increase, systematically, with descent in the target list until the point is reached below which
no targets are defended.

“S-Jhe expected damage DE depends upon the targets (their numbers, values, and
alphas), upon k, and upon the total number of attackers A and interceptors D. In the cases
that have been examaned, however, once k, A and D are fixed the expected damage does not
appear to depend appreciably upon the offense’s knowledge of D and k. In an extreme
example, for instance, calculations showed that an optimal attack byIL(Lt‘)T_Ilttackers, against a

1. (U) In Volume VI the symbol ¢ is used for the Expected Fractional Damage rathes than DE.
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:(b) !targets defended bL| area interceptors with k-values of 3/4, would
cause an expected fractional damage o____(_ J percent. The calculations also showed, however,
that an attack byr—]attackers against the same targets, similarly defended, would have caused
an expected fractional damage d(_ __(___percent even if the offense had optimized its allocations
of attackers to targets in accordance with a mistaken belief that there were no interceptors at
all. (Had there really been no interceptors, the expected damage would have been@rcent.)
It is suspected that the type of insensitivity that has been instanced may be general, since

moderate departures from optimal allocations may be expected to have only small effects.

(b)(1)

(b)(1),(b)(3):42 USC § 2168 (a) (1) (C)

(U) The value 3/4 of k has been used in many of the calculations simply because it
lies half-way between its absolute upper limit of unity and a lower limit, one-half, that may be
thought to represent the poorest performance of an ABM system that any nation would be
willing to construct and employ. The value of k, however, must be regarded as being in fact
widely uncertain. Included in k are not only effects of the uncertain probabilities of specific
mechanical and electrical malfunctions, and of the possible systemwide overloading of com-
puting and communications facilities, but also the probabilities that radars, necessary to the
employment of the interceptors, may be unable to function through atmospheric layers
heavily ionized (nuclear ‘‘blackout” phenomena) by the bursts of earlier attackers and
interceptors. The value of k is not (and probably will never be) accurately known by the
offense; it may not even be accurately knowable by the defense.

2. S Fractional damage here, and in the following pages of this chapter, refers to the total damage to the 1 ) ‘

(b)(1)
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estimate® of the

2. Decoys

The situation of the offense need not be as unsatisfactory, if it takes the proper
steps, as the preceding considerations have indicated. The offense can employ some of its
attackers in defense suppression attacks to impair the area defense and permit the remaining

(U) The preceding discussion of the effect of decoys considers only the dilution that

they cause of the apparent attack: since the defense sees more attackers, it cannot defend as

lfor 1975: see Table 4.
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(b)(1)
E. ATTACKS

PRECEDED BY DEFENSE SUPPRESSION

(b)(1)

are, are considered in Volume VIII. It was necessary in dealing with the more complex
situation to make more numerous, specific, and probably more doubtful assumptions than
when considering attacks on thg(b)(1) | The offensive force is con-
51dered to consist of (O {\R) arriving attackers and the defensive force to consist o (b)(1 ) , and
(b) launcher-interceptor farms each wit (b) mterceptors for a total of’L—‘ interceptors. Two

£AN

extreme cases are Conﬂd_emF In one, the rada.rs are perfectly “netted”, so that the defense is
unimpadired unless alll(_E)Lradars are rendered inoperative; in the other, the radars are not
netted at all, each covering the whole defended area but controlling only its own‘(b) ‘
interceptors. The probability that a penetrating attacker will destroy a radar on which it has
been targeted is taken to be@)q based on the yield, the CEP and on DIA vulnerability data.
The probability that a penetrating attacker will render a complete interceptor farm, on which
it has been targeted, inoperative is taken to bd_(b_)(__]based on the same type of data, and it is
assumed that the farm may be treated as a point (rather than area) target so that if it is not

completely inoperative it will be fully operative.

(b)(1)

varying the number of attackers assigned to the defense-suppression phase, as well as varying
the number of interceptors assigned to the defense of the defenses. The analyses were carried
out for each of three values of the single-shot kill probability, k, of an interceptor: [/2, 3/4,
and 15/16. In all cases the expected fractional(p)(1) /damage was obtained from
Figs. 26 and 27, the diagrams being entered with expected numbers of attackers and usable

interceptors remaining after the suppression attacks. The results are shown in Figs. 28 and 29,
taken from Volume VIIIL.

SJhe effectg'(b)(") of suppression attacks on the radars
were found to be highly dependent on the netting of the radars, the degree of netting being as
important as k. With perfect netting, radar-suppression attacks were useless or disadvantageous

to the offense. With no netting, radar-suppression attacks were highly advantageous to the
offense; more advantapeous than suppression attacks on launcher farms. If each radar could
not cover (as had been assumed) the whole defended area, suppression attacks on radars that
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(U) With regard to area defenses other th he general analysis of
Volume VIII is expected to be applicable to them, although it has not yet been so applied. It is
applicable without further development (and it is believed, rigorously) to enlarged or to
completely separate regions protected by area ABM defense. If different area defenses overlap
incompletely, so that some but not all targets could be protected by interceptors from more
than one defensive system, then the analysis of Volume VIII is not rigorously applicable. It can
be applied, nevertheless, to obtain offense-conservative estimates of the offensive forces
required, and of expected damage done, because when so applied it would treat the combined
defensive systems as a single system with complete overlap, any target being defensible by an
interceptos, and such a treatment would tend to exaggerate the effectiveness of the defense.

(U) Tbid.
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Nrminal ABM defenses, designed to protect cities or other very limited areas,
may appear. Effective methods of employing terminal defenses, and of effectively attacking
targets defended by them, have been the subject of many studies since 1948. Both their
employment and their penetration are believed to be well understood. Basically, they offer less
protection per interceptor than area defenses, because the limited coverage of their intercep-
tors allows the offense with its inherent flexibility to concentrate its force on whatever targets
it chooses to destroy. The comparatively poor effectiveness of terminal defenses, per
interceptor, is to a degree offset, however, by the low cost per interceptor which permits the
employment of large numbers of such interceptors; it may be offset to a degree also by the
comparatively low vulnerability, of a set of separate terminal defenses, to impairment by a
defense-suppression attack to which an area defense might be more vulnerable.

(U) Basic studies will be needed of the most effective ways to employ, and to
penetrate, ABM defenses that consist of terminal and area systems used in combination.

H. SYNTHETIC NATURE OF THE SINGLE-SHOT KILL PROBABILITY, k.
SIMULATIONS

(U) The single-shot kill probability, k, of an interceptor appears as an important
parameter in many studies, including the present studies, that involve the performance of ABM
defenses. The parameter is of a synthetic character. As has been pointed out, it includes not
only the effects of possible mechanical and electrical malfunctions, and of the possible
systemwide overloading of computing and communications facilities, but also of the possible
impairment of radar performance by atmospheric ionization arising from the nuclear explo-
sions of offensive and defensive weapons.

(U) The atmospheric region that appears to be most important for such nuclear

blackout phenomena is at an altitude of about 60 kilometers, where air molecules can be
ionized by electrons that have spiralled down lines of force in the earth’s magnetic field after
having been originally released as beta-particles by some high-altitude nuclear explosion.

(U) Impairment of the performance of an ABM defense by the nuclear blackout of its
radars can undoubtedly occur. However, whether or not it will occur in any particular attack,
on a particular set of targets protected by a particular ABM defense, is critically dependent not
only upon the times and places (since the ionization persists in any one place for only a few
minutes, unless renewed) of the high-altitude nuclear bursts, but also upon the locations of the
particular paths along which particular radars must look (to acquire and track particular
reentry bodies, or guide particular interceptors) and upon the times when the paths must be
clear. It seems that it would be extraordinarily difficult, in view of the particularity of the
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events on which the impairment of the defense would depend, to calculate the contribution of
nuclear blackout to k and allow for it, in any general way, by purely analytical procedures.
However, it might be possible to plan the attack in such a way as to render probable the
presence of ionized layers (or “patches™) at particular places and times through special
offenstve bursts (“precursors”) or forced defensive bursts (“forerunners™). Were such ioniza-
tion insured, some definite degree of defense-impairment could conceivably be relied upon by
the offense in the conduct of its attack. Such reliance, however, would appear to demand a
degree of control, over the times at which critical missiles would have to be launched, that may
be at variance with the uncertainties of war.

I. A SIMULATION INVOLVING BLACKOUT

() By employing a detailed simulation, tests have been made of the possibility of

(U) The simulation that was employed was a modification (IDA-BAGATEL) of a
defense engagement simulation, BAGATEL, that had been developed by the General Research
Corporation but which was unable without modification to deal with sufficiently large
numbers of objects. The IDA-BAGATEL simulation contained a blackout model that closely
duplicated the results of a code (DASA RANC IIIA) that is widely accepted as the best
available for predicting the effects of nuclear bursts on electromagnetic propagation.
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VIIl. BOMBER EMPLOYMENT AND DEFENSE PENETRATION

A. INTRODUCTION

Nhe effects of enemy air defenses on the ability of the U.S. bomber force to
penetrate to their assigned targets has been considered implicitly, up to this point, through the
aggregated probability of arrival factor (PA). The bomber employment and penetration study
is a more detailed investigation of the impact oﬂ -\

(b)(1)

B. SCOPE

For this study only those aircraft associated with the Strategic Air Command are
used. Suppression of bomber defenses is carried out by different levels of both bomber and
missile weapons.

TTS~Although the magnitude of the U.S. bomber force is fixed, the number of
aircraft which may be expected to attempt to penetrate the defenses depends od '

|
(b)(1) |

|

|

“TS—A.wide range in the number of aircraft which attempt to penetrate the defenses is
possible, depending on the conditions of war initiation. This study concentrates on the

_extremes of the r gc_QL_DQSSLblhtlﬂSJhQr(%) (ﬂnqatastmm.uc_{aﬂum, -

1. ant plans are under way to|(b)(1 )
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C. DEFENSE SUPPRESSION TARGETS

"ETSY=An increase in the alert rate could offset any anticipated reduction in PLS, and therefore, it is reasonable
to conside%reen! of the foree reaching the defenses as one cnd of the range.
3. 100 percent of the unit equipment airesaft.
ma defenses are also degraded where possible by the use of decoys. The decoy used is the QUAIL.
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D. BOMBER FORCE CAPABILITIES

(U) The previous discussion recognizes four major conditions under which the per-
formance of the bomber force should be assessed. These are represented by the limits of the
major variable in the defense capability,” and the forces which would be executed.®

‘('SkFor any condition, the available weapons can be divided among the targets in
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_ then no matter how well they penetrate, insufficient numbers

of objective weapons will be available to produce extensive damage to the objective targets.
Hence, there is a tradeoff involved in the allocation of bomber weapons.

9.  “™W®wZhe corresponding figure for the fully generated force vs. the low estimate of the defense is‘e.rcen(.
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\l'S')\’Ule damage achieved depends on the particular conditions under consideration,
and the spectrum of conditions (force levels and defense levels) results in a range of damage

(d)(1)

the case of the fully generated force are sufficient weapons available to cover all of the Task A
and most Task B targets.

Ne greater defense capability envisioned for the 1975 time period requires that
expeditures of weapons for bomber defense suppression be increased beyond that of current
plans. Although this attack achieves a high probability of arrival for most conditions, the
increased weight of effort on defense suppression is accomplished by a reduction in the weight
of effort on military objective targets.

E. ALLOCATION OF MISSILES TO BOMBER DEFENSES

Mt is of interest to consider what benefits might be accrued through the use of
missile weapons as a hedge against loss of defense suppression weapons. It is recognized,
however, that this couples the bomber and missile forces, making the level of bomber
probability of arrival dependent on the missile forces executed.

Nhen the bornber defense suppression attack achieves high damage levels on the
defense, there is little additional gain from the application of missiles (other than an assurance
to account for possible non-arrival of defense suppression weapons). Additional assurance can

also be gained by the application |(P)(1)
since the damage expectancy resulting from the bomber attacks on these defenses is only|(B)(1)

\66; For the consideration of a missile-assisted bomber attack, one condition—the
execution of the alert force against the high intelligence estimate of the defenses—was chosen,
and a missile weapon applied to each of the defense suppression targets. In this situation,

{@)(1) weapons are used (about (b)(1) »f the alert missile force).

(b)(1)
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F. EXECUTION OF DEFENSE SUPPRESSION SORTIES

G. UNCERTAINTIES

\CS-)\The analyses indicate that there is a range of values assoctated with the bomber
probability of arrival. However, this planned probability of arrival is under the control of the
offense in that sufficient weapons can be expended to achieve any desired level (as discussed
above) of this parameter, and in particular to keep it high. In this sense, the range is not
associated with uncertainty. This is not meant to imply that there are no uncertainties in the

_ however. There are several sources, the magnitude of which can

only be qualitatively addressed.
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IX. VULNERABILITY OF U.S. STRATEGIC FORCES

A. INTRODUCTION

(U) The achievement of national countervalue and counterforce objectives is criticalty
dependent on both the availability and dependability of the U.S. strategic forces. It is thus
most appropriate that the vulnerability of these forces to a Soviet counterforce attack be
investigated as part of the WEPS study. Brief summaries of these investigations are presented in
the next two chapters of this report. The first of these chapters (i.e., this one), presents the
results of the study of Soviet counterforce capability against U.S. strategic forces in the 1975
time frame. The next chapter summarizes what is currently known about specific nuctear
weapon effects, and the vulnerabilities of the forces thereto.

B. SLBMs
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even when[[p)(1)__Ithe force is committed to that objective and when|(D)(1)  |of the

committed warheads arrive at their intended targets.
C. LAND-BASED SYSTEMS

1. General

4. 8 € results are easily scaled for the slightly larger numbers which comprise the MINUTEMAN and TITAN

forces.

5. ==ghdaaSgme artificiality is produced, however, in that the slopes of the damage expectancy curves are
discontinuous where the number of reference weapons is just swfficient to cover the U.S. force, rather than when the number
of actual weapons reaches this value.

6. (U) See Table 3.
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PERCENT OF ICBMs DESTROYED
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THE USSR CAPABILITY IS EXPRESSED IN TERMS OF EQUIVALENT
NUMBERS OF REFERENCE WEAPONS
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