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This is .a summary perspective of the U.S. ICBM force. The purpése
. is to provide decisionmakers at all levels with a short but comprehe@-
" sive backgfound appreciation of the key issues and options that have;

' become associated with land-based ICBMs. The material should be use%

. ful in helping to support a wide range of decisions affecting the :

~ future ¢omposition of the U.S. ICBM force. While the individual tqpics
" are not developed in detail sufficient for specific decision situatiéns,
. they do cover a span of concerns and alternatives ‘going beyond what is
? usually found in any 51ng1e report or brleflng on the force. f

" ‘Providing .a short yet comprehens;ve review has enforqedfsome eéén—
- omies in the selecfion of material. Since the intended readers are é

f likely to have more than a pedestrian knowledge of ICBMs, the aim ié;

i to remind rather than to educate. The tutorials are limited to those

: issues and options that seem to pivot on details not widely disdusse@
in the open literature. The discussions do not go very much beyond éhe
{ U.S5. ICBM force, even though many of the subjects invite, if not deménd,
? broader consideration of related topics such as the Sovie;'ICBM forcé,

' alternative'strategic forces, and natiomal security objectives.” Théée
; related topics are omitted unless they seem peculiarly relevaqthto tpe
% U.S. ICBM force. It is presumed that the audience is familiar with ;

. these broader questions. ‘ :
_The report was prepared as a task on the continuing Project RANﬁ

i

~ study entitled "Future Strategic Aerospace Forceé Requirements."
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SUMMARY

This report presents a broad review of issues and alternatives
‘bearing on the future of the U,S. ICBM force. The purpose is to pro-
vide a background understanding and a perspective to help support de—
.cisions on force structure and deployment. The historical evolution,
_current status, and ongoing plans for the foree are briefly summarizeﬁ,
serving as a compdct reference source-and introduction to the U.S, :
;ICBMs. Issues assoc1ated with ICBMs in the publlc debates are developed
;together with outllnes of the pr1nc1pal oppos;ng arguments.f Future ;

‘;optlons, beyond those now programmed for the force, are 1dent1f1ed and
”édlscussed. s ‘.‘~'." B o §)~
. At the end the authors present their own subjective assessment of
:the key issues and options. They hold that the unresolved pivotal issue
bearing on the future of the ICBM force is whether or not it will evolve
to play any unique roles in our strategic posture. The future does @ot
‘look promising if ICBMs are viewed simply as an arm of the Triad--one of
three ways of doing the same job. The authors believe however that TCBMs
;could emerge preeminent for special roles in at 1east four areas. These
‘include ICBMs fitted for limited strateglc 0perat10ns, ICBMs as a cost-
<effect1ve strategic reserve, ICBMs for counterforce, and ICBMs for "force

i
v

equlvalence.
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'1: ) IN‘I‘RODUCT ION

The years just ahead are likely to be crucial in determining the
- long~term future of the U.S. ICBM force. The mounting pressures for
gchanges in the force are numerous, diverse, and conflicting. The de—
01sions to be faced vary in importance, scope and complexity, but .
- collectively they should have a pervasive impact upon the kind of ICBM
- foree that will emerge in the 1980s. The purpose of this report is p?
outline a broad context for these impending decisions. :

‘The d1v131on of thls Summary perspectlve between current 1ssues§
and future options is an art1f1c1al and not entlrely satlsfactory con-f
venlence.- Obv1ously, many issues’ and opt1ons are as 1ntimately asso~
c1ated as a problem and its solution. But we observe more often thag
a single option may address several issues. Also, we are persuaded :
gthat complete discussions of the problems and separate discussions of
- the potential solutions provide a better perspective for judgments
“about their relative importance. :

" While preparing this summary perspective, the authors have formed
;their own jddgments on the issues that are most important and the’op~
2tions that seem promising. We recognize an obligation to share these
Judgments because of what they may reveal about our own biases and
because of the vantage point we have éenjoyed. For that reason, a f1na1
' separate section is included to present our subjectlve assessments of
the cruc1a1 issues, the responsive options, and the outlook for the
;UaS. ICBM force. As such, those assessments reflect the views and
;judgments of the authors, not necessarily those of our readers.

To provide a basis for discussing the current issues and future .
;options for the U.S. ICBM force, we must first establish a common pef;
-ception of the présent force. The remainder of this section is a review

of the present>ICBM force: what it is, how it came to be, and where
present plans will take it. This compact recital of facts should serve °
as a useful reference guide even for those who are most familiar with

_the U.S. ICBM force.




) CURRENT ICBM FORCE
(U) The U.S. ICBM force consists of 1000 Minuteman and 54 Titan

missiles operationally deployed in hardened underground launchers at:
nine CONUS sites as shown in Fig. 1, with Minuteman command control )
netting as in Fig. 2. The principal features of the force are sum~ °
marized in Fig. 3. Vehicle characteristics are summarized in Table 1.
& Titan 2 is deployed in six 9-missile squadrons at three
‘ wing locations. Each missile is on continuous alert with its own co-
located maintenance-qualified launch crew. With a throw-weight capa;
; bi}ipy more than 4 times that of Minuteman 3, Titan 2 is readily
adaptéble fb a'variety of.special tasks dincluding FOBS, and lofted of
;depressed flight paths. Titan 2 trajectories will reach the PRC with-
out overflying Soviet territory. As a MIRV launcher Titan 2 could
.deliver about five Minuteman 2 warheads. ‘
gﬁf’ Minuteman missiles are deployed in six wings, each compris;
ing three or four squadrons of 50 missiles. Squadrons consist of five
flights of ten silos and one two-man launch control facility. Each
Minuteman launcﬁ‘cOntrol facility can initiate launching of any mis-i
sile in the squadron. The launch control facilities and the silos are
' separated by 5 to 7 n mi at Wing I and by 3 to 5 n mi at all others.’
Alternate control of Minuteman launching from airborne stations is
- provided by ALCC and ABNCP aircraft (Fig. 2) via PACCS command—contrgl—
- communications linkage. About 30 aircraft are involved. One third éf
these are usually on 15-minute ground alert at several interior airbases.
(U) Each Minuteman wing is serviced at field level by a strategic
missile support base that repairs, maintains, and replaces RVs, guid+
ance systems, ground electronics, power/mechanical systems, transpor;a—
tion and handling equipment, and crypto-equipment. For depot level
- service, boosters go to Hill AFB, Utah, guidance assemblies to Newark
AFB, Ohio, and reentry systems to Kelly AFB, Texas.
§# 1In 1975 the programmed force stabilizes at 54 Titan 2, 450
. Minuteman 2, and 550 Minuteman 3. Six of the 450 Minuteman 2 boosters

are configured to launch the 494L Emergency Rocket Communications

System.
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1CBM VEHICLE CHARACTERISTICS (U)

Titan 2 (10,650~1b payload)

Stage~l | Stage-2 | Stage-3

Weight, 1b 329,187 | 74,132
Propellant, 1b "1 243,869 57,902
Dead weight, 1b 11,186 5,580
Load ratio | .956 .912
Mass ratio 3.856 4.568
Burn time, sec 145.6 178.3
Thrust, ‘vac, 1b 474,000 | 100,000
Isp, vac, sec 283 308
Liftoff thrust/wt 1.4% 1.35
Burnout thrust/wt 5.56 6.16
"Tdeal” veloclity, fps 12,311 15,073
Stage rvef. area, sq ft 78.5 78.5
Nozzle exit area, sq ft 20.3 22.4

Minuteman 2 (1,300-1b payload)

Weight, 1b 72,281 22,062 5,550

Propellant, 1b 45,800 13,835 3,660
Dead weight, 1b 4,419 2,677 590
Load ratio 912 . 838 .861
Mass ratio 2.730 2.682 2.973
Burn time, sec 55.8 60.0 54.5
Thruat, vac, 1b 220,000 66,000 18,500
‘Isp, vac, sec 268.L 286 275.7
Liftoff thrust/wt 3,04 2.99 3.33
Burnout thrust/wt 8.31 8,02 9.79
"Ideal" velocity, fps 8,673 9,089 9,569
Stage ref. area, sq ft 20.6 16.4 11.8
Nozzle exit area, sq ft 11.5 12.6 5

Minuteman 32

Weight, 1b 754332 24,144 8,398
Propellant, 1b 1 45,751 13,670 5,614
Dead weight, 1b 5,437 2,076 784
Load ratio .894 | . 868 .877
Mass ratio 2.547 2.305 3.017
Burn time, sec 60.2 62.2 50.85
Thrust, vac, 1lb 206,487 62,306 32,900
Isp, vac, sec 271.7 283.5 298
Liftoff thrust/wt 2,742 2.58 3.92
Burnout thrust/wt 6.98 5.95 11.82
"Ideal” velocity, fps 8,183 7,628 10,600
Stage ref. area, sq ft 23.4 14.8 14.8
Nozzle exit area, sq ft 11.4 12.6 10.0

aMinutemau 3 Payload

Dry bus 348 Burn time 440 sec
Propellant 257 (230 at max thrust)
Shroud 200 Isp 282 sec ,
Chaff set 210 Veloecity 1,400 fps
3 MIRVs 1,050 Thrust:
Total 2,065 1b axial 316 1b
pitch 22.6 1b
yaw 22.6 1b
roll 18.6 1b

—SECRET-
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CURRENT ICBM FORCE EVOLUTION

(U) The Titan program was initiated in 1955 as an alternate and

"backup to Atlas (in view of the risks then associated with its pres—.
" surized structure) and to stimulate performance advances by toleratiﬁg
_ greater technical risks. The resulting Titan 1 was a true two-stage:
cryogenic—-fueled ICBM with a semi-monocoque structure. The Titan 2,:
~dinitiated in 1959 and declared operational in 1963, featured all-
inertial guidance, hypergolic, noncryogenic storable propellants, ané
launching from the silo. Its payload was greatly increased over Atlés
¢ and Titan 1. :
(0) The Minuteman program originated in 1958 as a second-generétion
- ICBM, featuring continuously alert solid-fueled missiles in dispersea
" unmanned silos under centralized control. The Minuteman missile syséem
. was declared operational in December 1962. Tts subsequent evolution’
and growth are summarized in Fig. 4 and Table 2. i
gﬂf Minuteman 1 evolved as a quick response to the early Soviet
ICBM deployments in the late 1950s. Action on Minuteman 2 began in i
1961 partly as a response to the Soviet S$S-9 ICBM and the Galosh anti—
ballistic missile (ABM) developments. In addition to the major impréve—
ments summarized in Table 2, Minuteman 2 accommodated a change in fi?ing
doctrine from a single "spasm" response to multiple war plans and taéget
sets. The directives for Minuteman 3 implementation in 1966 were paftly
motivated by the continuing buildup of the Soviet ICBM force and thei
ABM activities at Leningrad and Sary Shagan. The major improvementsf
included a new third stage for increased throw weight, and MIRV (multi-
ple independently targeted reentry vehicle) payloads in various RV,

decoy, and chaff combinations.

" CURRENT PROGRAM .
Sﬂf The Minuteman program funding from FY 1976 to scheduled com-
pletion is $318M for RDT&E and $1553M for procurement. The major items

are:

e Upgraded silos. Nuclear hardening program to increase silo
hardness from about 300 psi to about 2000 psi. Order of
effort: Wings 2-5-3-6-1-4." Wings 2 and 5 are completed 4in
1975, Wing 4 in 1979.

-SHORBET-
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Energy Act, 1954;
-8~

S;BBT Table 2

MINUTEMAN MAJOR EVOLUTIONARY IMPROVEMENTS (U)

MM-1 LGM—3OA (In1t1a1 Operatlonal Capablllty [T0C] 1962)

Range 5500 n mi
- Mk~-5 £1
Yleltam i
CEP 5000 ft .
100 psi silo; soft support

Self-power endurance 6 hr (batteries)
Single target

LGM~308 (I0C 1963) : . S
Mk—ll_sofr_Ry -+ Mk-11A blast hardened 965—— | .. -
Yield! Lf_*ﬁ—————“*‘*‘“‘“*_——”lnﬂl ' =
300 pS:L s:Llo o A
2 targets : :

DOE 6.2(a)

Jomt

(]

LGM-30F (I0C 1965) 7

New second stage e

Range 6700 n ni

Mk-11B EMP (electromagnetic pulse) hardened > Mk-llC
X-ray hardened in 1968 yd

CEP 2800 ft initially - 2200 ft currently S

Mk-1 chaff pen-aids (penetration aids) /

‘Silos 300 psi inditially, at least 1000 p51/by 1979

Hardened support facilities

Self-power endurance 9 weeks (motor generator)

8 targets-—selective launch e

All-azimuth launch e

Time-on-target control //

100 war plan options . "

s
ALCC (Alrborne launch-control center)
LGM-30G (I0C 1970) e

'.l.l§..'.l§

2

New third stage

3 Mk-12 MIRVs, hardenedzfor blast, EMP, X-rays
Yleld{ S Iprogected for Mk-12A RV

CEP 1400 ft current 600—800 ft projected

Chaff, decoys, pen-aids

300 psi siles-initially, all at least 1000 psi by 1977
3 sets of 3 targets

Command Data Buffer--complete by 1977




DOE 6.2(a)

Energy Ac’c, 1954 .
-0

s Command Data Buffer .(CDB). Provides MM-3 retargeting capa-—
bility at launch control centers. CDB reduces the time '
needed for an individual target change from 24 hr to 36 min.
The time to retarget the MM-3 force is reduced from 45 days.
to 10 hr. The CDB activity runs concurrently with silo up-
grading. The schedule: Wing 5 in 1975, Wing 3 in 1976,
Wing 6 and Sqd-20 (Wing 1) in 1977. i
(Silo upgrading and CDB are combined in the Force Moderniza-
tion Program. With $397M included for FY 76, the funding '
from FY 76 to completion is $964M.

e Minuteman Improved Guidance, and MM Performance Measurement.
Funding is $53.1M for FY 76, $116M to completion for RDI&E
.- ‘and. procurement .on’ the m15511e guidance software, 1ead1ng to
<Kest1mated Future CEPs- “of 600 t0-800 ft. for MMrB. An-addi- ?_- )
tional $12M in FY 76 and $1.4M in FY 77 conclude a $92M pro<
..gram to assess and predict MM guldance performance on opera—
‘tional- test dlaunchés. . :

Mk—l%A\reentry vehicle (RV) Funding from FY 76 to completion
is $412M\*nclugig\ $36' M for FY 76. Mk-124 advances the
yield of Mk-12 from| -] The Mk-12/12A
production line w1ll be kept open. pendlng a decision to con—

_ vert more MM-2 to MM-3. Deployment of Mk—12A starts in 1980

" MM~3 with smaller RVs (PAVE PEEPER) Funding from FY 76 to
completion is $19M including $5.8M in FY 76. The program
covers demonstration flight testing of a MIRV assembly with

\ 5 .t6 7 RVs. Candidates for testing include Poseidon Mk-3

(150 1b); Trident Mk-4 (210 1b) as well as ABRES "Terminal .

Exzder“ .and ABRES "ngh Technology -Vehicle" both in the 200—1b

class. :

. MaR for MM—3 Poseldon, and Trldent—I Funding 1s §21. 3M
6.24 in FY 77 4in a contlnulng program o’ de= -
B terminally guided, accurately. delivered
Maneuverlng RV de51gned as a hedge agalnst p0351b1e future -
Soviet ABM.A' .

e Reentry env1ronment.* ‘Funding is $55.1M in FY 76 and $70.2M
in FY 77 in a continuing program of RDT&E on systems to protect
RVs against erosion and deflection due to rain, ice, and snow
during descent through the atmosphere.

LZ‘ The Minuteman program cost exclusive of operation,>mainte—§

‘nance, and military construction is summarized in the following tablé.

%
ﬁ?‘ These items are funded separately from Minuteman as a part
‘of the Advanced Ballistic Reentry Systems (ABRES) program. Ongoing i
:spending rate for ABRES is about $100M per year. i
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FY 75 " To
& Prior FY 76 77T+77 Completion| Total
($M) ($M) (M) ($M) (M)

MMFZ} {RDT&E 3,464 123 172 23 3,782
MM~3) | Procurement | 6,725 657 418 478 8,278
Total 10,189 780 590 501 12,060

Myi-1 ' 6,800
All missiles 18,860

gﬂf The total MM—Z missile precurement is 668, including 49 fo#
SRDT&E and 170 for operatiomal training and spares. The total for i
. MM-3 is 798 iﬁcluding‘é& for RDT&E and 204 for operational training ;
“and spares. The average cost per UE-MM-3 missile is about $6.5M proé
cured and about $11.5M deployed. Planned production of MM-3 terminaées
in 1976 but funding is projected to hoquthé booster production line.

open pending a decision te convert additional MM-2s to MM-3s.
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II. CURRENT ISSUES

Some important public arguments about national security and stra-
tegic nuclear forces currently focus on the U.S. ICBM force. The ouﬁ—
comes should be expected to shape the ICBM force that emerges in the
1980s. While the public debate often poses broad questions--Do we :
need ICBMs? Are ICBMs obsolete?--the answers are being sought by ex~
amining specific issues, such as ICBM force survivability, counterfoice

capabilities, and stability. It may be a matter of judgment whether :

 these individual issues will dominate the larger arguments, but the

- collective outcomes of these skirmishes may well c1rcumscr1be the

. future of the U.S. ICBM force.

‘ OQur discussion of current issues does nof attempt to answer the_
larger questions per se. Those answers evolve from summary judgments
about the specific issues. Both the issues and the judgments may
change with people and tiﬁe. The issues we address here are current

undecided issues that e belleve to be important as well as contro-

. versial. Past issues resolved by events, such as MIRVing or ABM de-

fenses, are omitted because their significance is historical; and we.

" assume a familiarity with that history.

For each issue, we outline the principal arguménts on each side.

- Where we can discern how well the arguments are joined, we offer some

. observations that may be absent from the present debates. In a few

- cases, we take pains to explain an issue because it is not widely dis-—

cussed in the open literature, such as the effects of "dust and fratri-

. cide" in multiple weapon attacks. We divide our review of current

- issues into three parts. . The first deals with the several aspects of

. ICBM survivability; the second with the capabilities of ICBMs to exe-

. cute strategic tasks; and the third with the pevceived qualities or

. properties of ICBM forces.

SURVIVABILITIES
The survivability of the ICBM force is probably the most widely

;i expressed concern about its future and the basis for most arguments -

UNCLASSIFIED




UNCLASSIFIED

_1"2_

favoring curtailment or rébasing.  This concern is fbcuséd alﬁosﬁ ex—
clusively upon its survival in a surprise disarming attack. This narrow
focus has its origins in the "assured destruction' calculus, wherein
forces are tested and compared simply for their cost-effectivéness in
countervalue retaliation after absorbing a maximum Soviet surprise
counterforce attack.

While survivability in an all-out Soviet attack is a vital concernm
and a useful comparative test of strategic postures, it is by no means
a sufficient basis for assessing the survival problems or prospects of
. the ICBM force. The significance and likelihood of less extreme attack
threats is now recognized. Perhaps even more important, estimates of
a single force element's survival of an attack--taken outside the context
of the total strategic posture——are now less accepted as an overriding
criterion of force effectiveness. '

Following are discussions of the prelaunch, in-flight, and endur-
ing post-attack survivabilities for the currently configured U.S. ICBM
force under both the present and potential future Soviet threats., (The
options for improving the survivability of the ICBM force are deferred
until Seec. IIT.)

Prelaunch Survivability

The prelaunch survivability of the ICBM force is characteristically
measured by the estimated vulnerabilities of the'silos to Soviet attécks.
These estimates have been challenged as to the technical feasibility of
the postulated attacks (because of disagreements over the threat and
the parameters that affect ICBM:survivability) and the uncertainties in-
herent in planning and executing'a disarming counterforce attack. .

There 1s no wide agreement as to the fundamentals of an effective
attack on the ICBM force, such as weapon selection, employment tactics,
or kill mechanics. For example, one potentially effective scheme would
involve attacks in multiple waves, with bomb damage assessment between
waves., But any confidence in the efficiency of multiple wave attacks
is weakened by the prospect of retaliatory ICBM launches subsequent to
the first attack wave. Attacking the entire U.S. ICBM force in a single
. wave has been challenged as not credible because of attack timing or
coordination requirements imposed by such weapon-produced effects as

dust and fratricide.
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, %qualltleS'may leave the general level of uncertalnty unchanged.
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(U) Apart from the attack scheme, variations in the parametersé

‘used to describe éither the counterforce threat ot the U.S. ICBM forqe

can produce substantial differences in the perceptions of CF threat

‘credibility. The most serious threats to the survivability of TICBMs

- are derived from projections of future Soviet capabilities; these pro-
. jections vary widely because of implicit assumptions about Soviet tech-
;nologies, policies, and even international negotiations; Both the
:quantities and qualities projected for Soviet strategic weaponry‘havé

_been controverted. While the SALT agreements have placed limits on

i

§
L?f The mathematical relationships between the probability of §

'{survxval of a hard point target and the yield and delivery accuracy of
‘an attack1ng weapon are well known. The dominant variable——in view of
1

‘ the uncertainties——is delivery accuracy. Figure 5 shows the probability

of survival from a single shot of a 2000-psi hard target as a function

of CEP for several weapon yields. The hardening approximates that

1.0 T T
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(U) Fig. 5——S1ng1e _shot. probabﬂ1ty of survival
of a 2000-psi target
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currently associated with "severe" damage to upgraded Minuteman silos,

. and the range of weapon yields is representative of what might be carried
by current and follow-on Soviet ICBMs. While the heaviest Soviet ICBMs
are estimated to be capable of carrying a single RV of 18 to 235 MT, .

" their numbers permitted under the SALT interim agreements are not suf-~
ficient for an attack upon even a third of the U.S. ICBM force. ,

‘ Sﬁf Current Soviet ICBM accuracies have been variously estimatéd
in the range from 6,000 ft down to 1,500 ft. CEPs as low as 600 ft

“have been projected for the Soviet ICBMs now being deployed. These :

" estimates, applied to Fig. 5, indicate that Soviet CEPs are likely to

"be much more important than weapon yields in affecting the calculateé
prelaunch survival of the U.S. ICBM force in a one-on-one aittack. :

. (U) The assumptions about the vulnerability of the ICBM force .

“are probably open to some well-justified skepticism, particularly as

they have been used in the simple force survivability calculationms. ‘
The weapon effects, the damage mechanisms, and the failure modes for-

: the current ICBM force basing are not sufficiently well understood or
confirmed to have been treated so glibly by either'side of the ICBM f

;vulneiability debate.

gﬁf The physical vulnerability of the ICBM force to nuclear ;

Vweapons is inherently uncertain because of the complexities of the sYs—

- tems and phenomena involved. While there will probably always remain

some residual uncertainty in vulnerability estimates, it is generally
accepted that the silos, their contents, and the launch control fa- f

:cilities are reasonably balanced in their design for survival againsﬁ
direct nuclear attacks. With the hardness upgrading of the Minutemaﬁ
facilities, the key vulnerabilities are currently thought to be asso-
ciated with the missile rattle space and launch alignment--not the ‘
hardness of the silos themselves. Although the vulnerability of the

ICBM force could be greater than expected because of some unobserved
deficiency or weakness, it also could turn out to be less than expected
through the cumulative effect of comservative design. Unless the
physical vulnerability of the force has been grossly misjudged, the
precision of the vulnerability estimates should not drive the pre-

launch survivability calculations.
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(" Figure 6 illustrates the probability of a Minuteman silo's,
%surv1va1 in a 3-MT weapon attack as a function of CEP for several vul—
“merability numbers which have been associated with the upgraded Minute—
:man. These vulnerability numbers reflect different estimates made at
-dlfferent txmes and refer to damage levels from "light" to "severe.' :
th is apparent from Flgs. 5 and 6 that the gpread in results across all
i of these vulnerability estimates 1s substantially less than that due to

" the uncértainties in Soviet weapon CEPs or yields.

1.0 T T T I j

0.8

0.4

Probability of survival

0.2~

[ | _ :
0 1000 2000 3000 4000 5000 6000 ‘
CEP (ft) .

0 Z ! !

} (U) Fig.6—Single-shot probab]hty of survwal' Effect of . i
i vulnerabﬂxty number estwma‘tes with weapon y1e1d 3 MT ;

(U) Even if these basic parameters——dellvery CEP, weapon yield,
.and target vulnerablllty—-could be determlned with high confidence,
:the survivability by the ICBM forceé of a Soviet attack involves sev- :
eral additional questions. One question is the Soviet capability tof

i compensate for missiles which fail at launch or during flight. The
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reprogramming* of additional missiles for boost phase unreliabilitie$

" is technically feasible, given provisions for the detection of boostb

. failures and for rapid retargeting. Postboost and terminal unrelia-
bilities are generally thought not to be reprogrammable. The proble@s
of coordinating missiles reprogrammed to compensate for boost failurés
into a single attack wave are believed to be other than trivial.

(U) Another question is how many weapons might be targeted ‘
against each ICBM silo in an attack. Until recently, typical survivé—
bility anhalyses for the U.S. ICBM force assumed that the number of ;

. weapons usable is limited only by Soviet resources (throw wéight) and

" technology (multiple vehicles and high yield efficiencies). As a coé—
sequence, it was mot uncommon for the analyses to assume that the‘So&iet‘

'missiles were highly MIRVed and that the attack onm each U.S5. ICBM silo

_involved two, three, or more RVs. Such assumptions have now come unéer
criticism as being inconsistent with the limitations of weapon inter-—
actions (dust and fratricide) in mounting an actual large-scale attack
upon arrays of hard point targets.

59{ The importance‘of the issue is illustrated in Fig. 7. For
current Soviet CEPs estimated at between 1,500 and 6,000 ft, the diff

ferences in force survival among one, two, or three weapons per silo’
are substantigl. With the yield and CEP combinations projected for :

“ future Soviet ICBMs, the differences between one and several weapons
per silo could be decisive in a counterforce attack——the difference
between tens or hundreds of surviving silos.

j&f Tn sum, the prelaunch survivability of the ICBM force--as
estimated by the classical analyses of a direct counterforce attack
upon the silos--is dominated by the assessment of Soviet CEPs. The
hardness of the U.S. silos and the yields and numbers of Soviet weapons

"become relatively unimportant if Soviet CEPs eventually come to be

'assessed in the region of 1,000 ft or less. The next most important

parameter is the number of RVs that can be effectively used to attack

*(U) Reprogramming denotes the launch of backup missiles against
aimpoints targeted by failed missiles, generally requiring a capa-
bility to rapidly imsert target data and compute guidance parameters
for the reserve missiles,
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ﬂeach silo. The arguments about that number are now focused on the -con~

N

. straints that may be 1mposed upon weapon effects,

(U) Dust and Fratr1c1de. Thetre is some argument about the tech~

nlcal fea31b111ty of attacks upon the 1ICBM force using large numbers‘
rof closely spaced RVs because of "dust and fratricide," i.e., nucleag
gweapons mutual interference effects. The question is how many RVs k
‘can be effectively targeted on each ICBM silo in a single attack that
‘would be sufficiently compressed in time as to deny any intervening_‘
fopportunity to launch the force. Assuming no shortage of attack RVS%
fthe answer appears tO depend upon (a) the time-of-arrival “window" fdr
‘RVs that will avoid serious mutual interference effects, and (b) the '
zmeans for controlling the attacking missiles within the time and geo-=
.metrical constraints inmposed. .
)ﬁf The weagpon interference effects of concern are {a) nuclear

radlatlon, where the prompt neutron effects on nuclear materials could

' cause weapon failure, (b) shock waves, where the blast and wind loads
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upon the RV could cause impact dispersions or structural failures, a@d

Syf dust and debris, where erosion of the RV heat shield could also

- cause dispersions or structural failure. These effects can result from

multiple detonations at the same or adjacent targets.
;9{ In general, weapons aimed at the same target define the min-

imum weapon spacing and, hence, a lower bound on the time-of-arrival.

- window because of the potential for fratricide due to shock waves or.

radiation. This lower bound on weapon time separation is typically .
3 to 5 sec, depending upon the RV velocity, which, in turn, depends :

upon whether the RV has a high or low aerodynamic loading (beta). The

:upper bound on the window is defined by shock waves from weapons at

Eadjacent targets which could cause dispersions of the incoming RV ané

~is about 10 to 18 sec, depending upon the spacing between adjacent

~targets (typically 3 to 5 mi in the Minuteman deployments). Even théugh

the time-of-arrival window thus defined is bounded by short-term ef—l

iects {radiation and shock waves), further windows are believed by some

th be closed by dust clouds and falling debris for as long as 30 to

60 min.

Sﬁf If only ome RV is targeted on each silo, all adjacent weapans
would have to arrive within a span of 10 to 18 sec to avoid interference
effects. While this degree of attack control is generally believed %o
be technically feasible, backup reprogramming missiles after boost E
failures within this time window appears to be a significant challenée:
To reprogram after late failures in the boost phase, the reprogrammed
missiles may be launch-~delayed by as much as six minutes with respécﬁ
to the programmed attack, and this difference would have to be recovéred
in the flight times of the backup missiles. ‘A combination of means has
béeﬁ préposed for this‘control 6f flight times: (a) launching the
attack from the longest-range sites and reprogramming backup missileé
from shorter-range sites, and (b) launching the attack on lofted tra-
jectories and reprogramming backups with depressed trajectories. Thé
arguments about these possibilities are not so much about their tech-
nical feasibility as their credibility for an actual attack.

oF If two RVs are targeted at the same silo, the weapons would

have to be separated by at least 3 to 5 sec, and yet all pairs arrive
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,wifhin the same 10 to 18 sec at all adjacent silos. The nuwmber of
‘arriving weapons to be coordinated within the narrower time constraiﬁts
" has doubled, and the uncertainties in attack timing and weapom effects
‘(e.g,, stem size) are seen as being significant when compared to the
iattacker's timing tolerances and risks. Hence, there remains some _
argument as to the techmical feasibility and credibility of a single-
: wave coordinated attack using two surface bursts on each silo. :
597 Several alternative attack schemes have been suggested as a
. means for avoiding 1nteract10n effects with two RVs targeted on each
;5110. One is to ignore the minimum spacing required between Weap.ons=
;ana use the second weapon as a simple backup should the first RV faig
-;elther to arrive or to detonate. Since this approach would compensaﬁe
4§only for the weapon system's unreliability and not for the random alm~
'Tlng errors, it may not be an efficient use of attack resources: It ;
could, however, eliminate many of the complexities of reprogramming :
;the attack; and some would argue that the Soviets meed not be concerﬁed
" that the use of their larger throw Welght be efficient. :
‘ {9 Another approach would be to minimize the dust and debris by
iprogrammlng the first RV to airburst; this would be followed by a '
iground burst of the second RV. The timing window might be widened bf
“as much as five minutes in the period otherwise considered closed by?
5ear1y dust and debris effects., This would require airburst fuzing aqd
: probably some hardening of the RVs against the airburst effects. Moﬁe—
%over, the alrburst may not be as effective agalnst the silos as a. %
ground burst, and the fuzing might be countermeasured. f
}SS Stlll other tactics include delayed detonation of the weapons
(earth penetrating mines that could be 31mu1taneously trlggered) and *
‘offset aimpoints that would separate the arriving weapons in space
(straddling the target) rather than separating their time of arrival’
at the target. These demand sacrifices din RV wedight or effectiveness,
-and they appear td be not so much serious proposals as speculative
.possibilities for a resourceful and determined attacker; .
gﬂf it is now generally accepted that three RVs on the same silo
cannot pass through the 10~ to 18-sec time-of-arrival window with any

.eredible margin for errox and still avoid serious. interaction effects;
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(& The "dust and fratricide" arguments, while focused on Weapdn
interference effects (and attack schemes to circumvent those effectsj,
may epitomize more basic arguments over the use of simplified force }
exchange calculations to determine ICBM force survivability. Many
calculations of the future survivability of the current Minuteman have
assumed force-wide attacks by multiple RVs on each silo, while ignoring
specific consideration of timing requirements or weapon interference:
effects. Those calculations have been challenged as erroneous over—
simplifications of important realities in actual attack planning, :

" exemplified by the dust and fratricide considerations. These realities
_cammot be neglected, it is argued, because their accommodation will ;
- exact heavy tolla in attack resources or effectiveness, neither of wﬁich
can be wasted for credible first strikes against the U.S. ICBM forcef
ggf An opposing view is that the simplified: calculations are nét
necessarily invalid because they lack such detail, that there are tyﬁes
of attack that can be adequately represented by the simplified calcuia—
tions. Even though weapon interfereﬁcéyeffects are an important aspect
.in an actual attack, this "opposing" view does not accept that our
iknowledge is sufficient to exclude the possibility of multiple RV
“attacks on our silos. ;
£ 1In any event, these arguments have raised doubts about the:
-efficacy of highly MIRVed missile attacks upon the U.S. ICBM force. éIf
.single~wave attacks of more than one or two RVs per silo are discounéed
because of weapon interference effects, then the estimated survival éf
the ICBM force will be less sensitive to increased MiIRVing and even ﬁore
dependent on the delivery accuracy of Soviet RVs.

¢ TLaunch on Attack Assessment. Even if all of the technicalj

uncertainties attending prelaunch survivability were resolved, other
inherent uncertainties in military and political planning for large- -
scale counterforce attacks are likely to remain an issue. In additi@n
. to the technical uncertainties, the attacker's risks of being preempted
(or having the ICBM force launched before the attack is completed) afe
:unquantifiable. One view is that such risks make a deliberate, care-
:fully planned attack incredible; an opposing view holds that such risks
"are irrelevant in classical deterrence calculations, which are concerned

with possibilities more than probabilities.

-SECRET-




SECRET-

VAT

(U} The mere possibility of the U.S. ICBMs' being launched upon

. confirmation of a Soviet ICBM attack, even if launch-on-attack assesé-

‘ment is not explicitly adopted as policy, is held by some to pose an§

-{iatolerable risk in any Soviet contemplation of an effective surprise

~attack upon the U.S. ICBM force. Even if the Soviets had high confi{

. dence in the silo kill capabilities of their ICBM force, it is argueé ’

that they could not be sure that their attack would be successful be%

' cause "the Russians would have to consider that Minuteman might be

i

:launched against Russian targets in the 30-min warning time between éhe

f;launch of the Russian ICBMs and their arrival at the Minuteman 51105.

) There are two important aspects to the credibility of thlS

;potentlal capability as a deterrent to the Soviets. One is how the

iSov1ets might judge prospective U.S. actioms in the light of our pollcy

! statements. The President has rejected '"sole reliance on a 'Iaunch—é

‘on-warning' strategy" because it "would force us to live at the edge'of

.a precipice and deny us the flexibility we wish to I:oreserve.".I~ Whether

;the Soviets might interpret such poliecy statements as deflnlng our in—

{

tentions of not is unclear and can be argued either way. :

¥ The other aspect is whether the current U.S. ICBM force co@ld,

‘in fact, be launched on attack agsessment. There is little doubt th%t

‘the ICBM force can be postured to launch upon almost any arbitrarilyi

_small time of notice. But that is not the same as saying that the

3

-current capabllltles for attack assessment, launch procedures, command

}control and communication (C )} links--including the national command

‘atuthority--are all routznely compatible with laumching the force outr

‘from under an incoming attack. If there are weaknesses in our present

. capabilities, they may be known to the Soviets, who, consequently, may

‘not be deterred. If, in a crisis, we could pose a credible threat of

flaunching ICBMs immediately upon warning, then the classical scenarlq

‘of a carefully sprung Soviet attack would be invalid. But to ready all

ICBMs and keep them ready indefinitely has been contested as inconsistent

‘with national policy.

B ...—.—.———.‘_.-__.._-—_‘

(U) Barry Carter, "Nuclear Strategy and Nuclear Weapons," Sczen-

2m f‘w Amemccm, Vol. 230, No. 5 May 1974.

(U) Richard leon, .S, Forelgn Pollcy for the 1970s—-The Emerg-
ing Structure of Peace," A Report to the Congress, February 9, 1972.
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gsd’ If launching the U.S. ICBM force upon assessment of a Soviet
ICBM attack is accepted as being credible to the Soviets, the conceptual
possibilities for an effective surprisé attack are not exhausted.
Soviet SLBM attacks upon the U.S. ICBM force would severely compress—-
if not deny-~the time for attack assessment and launching of the force;
but the hard target kill capabilities of the Soviet SLBM force are not
perceived to be adequate for an effective silo attack in the foreseeable
:future.“ A more imaginative use of the Soviet SLBM force against ICBﬁs
"would be to maintain exo-atmospheric nuclear bursts over U.S. ICBM
sites temporarily, until the arrival of the silo-killer ICBMs. This :
" SLBM "pindown" scheme would be designed to expose the U.S. ICBM forcé
“to in-flight attack if it were launched before the arrival of ICBMs.é

' In-Flight Survivability

(U) 1In the absence of significant ABM deployments, there are few
concerns about the in-flight survivability of ICBMs. The most frequently
discussed involve the following possibilities: (1) interactioms with
U.s. defenses, (2) "pindown" attacks, (3) "exotic" ABM concepts, (4)j

interaction of RVs with extreme but natural environmental conditions,
and (5) fratricide by earlier-arrived weapons. The first of these, ﬁhe
~dinteraction between U.S. ICBMs and ABM defenses (SAFEGUARD or site de—

- fense) would be of concern only if U.S. ABM deployments were greatly .
:expanded. The current directions in arms control negotiations are léad—
,ing instead toward more stringent limitations on ABM deployment.

(U) The Soviet SLBM (submarine~launched ballistic missile) force
is large enough to raise the possibility that SLBMs might be detonated
at high altitude over ICBM launch areas to subject the ICBMs to boost
phase damage. 1It has been observed that the ICBMs are relatively wvul-
nerable while boosting and MIRVing and that SLBM launchers could be
located in advantageous positions to attempt the attack. The credi-:

_bility of this tactic has been challenged on the grounds that the tim—
ing and execution are both technically and operationally difficult, and
that it would require committing too many SLBMs and nuclear-powered
ballistic~missile submarines (SSBNs) in a venture of great risk and un-

certainty. How seriously the pindown threat might be viewed in the
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_ future is problematical, Improvements in the qualities and qumbers éf

. BLBMs suggest the threat could be worse. But ASW surveillance, im- :
;pfovements in ICBM hardness, better attack assessment sensors (to fiﬁd

. safe launch windows), and the possibility of new basing medes for ICEMS,

‘fall suggest that pindown attacks will not be a serious problem.

$9f Concerns are sometimes expressed about the vulnerability of

.ballistic missiles to long-range lasers or electron beam weapons.

fWhile numereus concepts for these exotic weapons or their employment;

. have been studied, so far they are thought to be either technically

;1nfea51ble 0T too costly The potentlal laser threat has resulted in

modest programs to balance better the hardenlng of the mis511es. The

*threat of exotlc weapons is not unique to ICBMs and has not flgured §

H

1mportantly in any of the recent debates over the U.S. ICBM force.

. : . 1
SS&' Abnormal environmental conditions can produce water, ice, and‘

“dust In the atmosphere that could accelerate the erosion of the RVs to

" the point of introducing large dlsper31ons or even destroying them.

.The problem is most severe for RVs having a high aerodynamic loadlng{

gOne concern is that laxge geographical areas (containing targets) may

be temporarily protected. by passing storm systems that interfere w1th

;reentry. The resolutlon of the present uncertainties will depend upon

-current efforts to assess weather in the target areas and to ensure

: that RVs will withstand adverse weather conditions.

$97 The environmental hazards for RVs caused by the detonationé

" of weapons upon closely spaced targets are more severe than those ex§

. . [
. pected from natural phenomena. As was described earlier, the dust and

. fratricide effects can be mitigated by careful control of the attack§

.Postattack and Enduring Survivabilities

ftiming, at least for one, and perhaps two, weapons per aim point.

(U) The importance of long~term, or énduring, gurvivability for

‘postattack withhcldi@g of the ICBY force-—or any of the strategic nu-

. clear forces--is not universally accepted. One viewpoint is that the

:survivability and availability of the ICBM force for more than a few .

hours after any major attack upon the U.S. is irrelevant because (a);

" the ICBM force would be launched within that time period, and (b). there
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would be other, more important comcerns for national survival in that
event. The opposite viewpoint is that the enduring survivability and
" availability of the ICBM force is more important than the initial sur-
vival in an attack because of (a) the way nuclear conflicts are likely
to develop, and (b) the political significance of being able to with-
'hold and retain viable strategic forces in a postattack environment.
gsd' The immediate postattack availability of undamaged elements
"of the U.S. ICBM force does not appear to be at 1ssue. The force _
routinely operates on commercial power with; dlesel—electric generators
. providing primary backup. Temporary emergency power is available frqm
‘batteries. The batteries are located within the missile silos and afe
adequate for missile launch operations if executed within a feW’houré
after the loss of commercial power or diesel—electric backup. (The A
upgrading of the Minuteman silos iﬁcreases the battery capacity from:
6 to 20 hr.)

L?f For longer periods, the launch availability of the ICBM force
in a severely degraded postattack -environment is problematical. TFirst,
_there is some uncertainty as to the survivability of the backup diesel-

electric generators. For the Titan, these generators are within thei
“silos, but fuel for much more than three days is not. For the Minute-
man, the generators are all outside the silos; variously protected .
i(they are underground but soft for Wings I and II, hardened to 25 psi
for Wings III, IV, and V, and to 300 psi for Wing VI). :

Lﬂf Second, there have been reliability problems both in starting
the backup generators and in switching from generator to battery power.
In spite of the good reputation of diesel-electric equipment for higﬁ
»reliability, this subsystem has been one of the most troublesome in
the Minuteman system.

Lgf Third, there is some concern about the ability to carry out
essential maintenance activities in severe postattack environments.
While noncritical maintenance is indicated and performed frequently,
critical maintenance to restore the launch capability of a Minuteman
silo is required, on the average, about once every 6 or 7 weeks. (Most
of the critical maintenance for Minuteman is in subsystems other than

'guidance; the mean time between failures (MTBF) for guidance systems is

on the order of 5 to 6 months.)
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395 The dlrect effects of a large—scale attack are llkely to

: include the destruction or damage of substantial quantities of malnte~

. nance resources; and the indirect effects (e.g., fallout and transpor—

‘ tation damage) might delay access to the silos. The tunnel access to

" the Titan silos from the launch control facility overcomes part of tﬁe

" problem, as long as the required maintenance tasks are within the re-

sources of the launch ¢rew.

L#’ The extent of these concerns for the enduring availability:

' of the ICBM force is illustrated by the following exemplary calcula—i

_;tlon. An attack by 1, 000 reliable RVs, each having a yield of 1.2 MT

‘ and a CEP of 3,500 ft, upon the Minuteman force is estimated to leave

g about 840 silos surviving. On battery power, these 840 would remain;

operable for less than a day. . The same attack is estimated to destroy

 all but about 165 diesel-electric generators as a collateral effect.j

" If 75 percent of the surviving generators are successfully started and

- switched over to supply power, about 125 silos would remain operable

"~ after the first day following the attack. If the MTBF for critical

: maintenance is taken at 40 days, the number of alert missiles would

'+ drop below 100 within tem days, and below 60 within a month. While

!

" the numbers are arguable, the calculation does indicate that attacks:

" incapable of destroying more than a modest fraction of the ICBM force

might severely jeopardlze the enduring availability of the force.

(U) TFinally, the endurlng survivability of the ICBM force could

- be circumscribed by the vulnerability of the current basing structurg

_to follow-up bomber attacks. Since bomber attacks would require houfs

to execute--and probably would be preceded by considerable warning—- .

ithlS threat is viewed as being principally against Wlthheld 1CBMs and,

" hence, a concérn for their enduring survival. The credibility of such

follow-up bomber attacks on the ICBM force is seen by some as being

enhanced by (a) the paucity of air defemnses to protect the U.S. ICBM

" force and (b) the potertial efficiency of bomber attacks in the absence

. of opposing air defenses.

(U) A demurring view is that air defenses to "preclude bomber

~attacks on withheld ICBMs...might still have some advantage today."

_But if the Soviets deploy their "new MIRVed ICBMs up to the limits.
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allowed by the Interim Agreement..., the USSR would have enough ICBM;
. RVs to launch a series of follow-up attacks against our withheld ICBMs."
. Thus "we would need a balanced defemnse against both missiles and

*
bombers. Such a defense is foreclosed by the ABM Treaty."

CAPABTILITIES
The capabilities of the ICBM force have been issues in several
important arguments. Some of these arguments, while apparently centéred
_on the ICBM, really reflect some basic differences in perceptions 6f the
purposes and uses of strategic forces. The answers to the central :
questions of what we want of our strategic posture and what we expecﬁ
our strategic forces to be capable of doing under various circnmstanées
: are, of course, vital to any assessmeént of the capabilities and qual%
~ities of the ICBM force. But this is not the place to elaborate upoé
the broader questions of strategic posture planning objectives or :
criteria; they are worthy of separate attention.
In past public discussions, the capabilities of our strategic
. offensive forces have been typically appraised quite narrowly, as apf
plied just to countervalue tagks (e.g., assured destruction); such an
’ appraisal generates a simple criterion for comparing the relative cost -
" and effectiveness of'"competing" force elements. While other tasks,:
especially counterforce tasks, have long been recognized within the
-military planning community, they are not yet widely accepted in pubiic
discussions as a basis for strategic—force planning. It is apparenti
that the new directions for U.S. strategic nuclear policy as proposed
by the Secretary of Defense are toward a broader interpretation of the
strategic tasks to be considered. Thus, even in the public discussions,
the capabilities of strategic forces may be appraised more broadly than
they have been, to include counterforce tasks and limited strategic '
operations--tasks still to be fully defined or widely embraced.
But even within this broadened interpretation of the strategic
tasks, there remains the important question of whether the ICBM

%

Quotations from the Report of the Secretary of Defemse, James R.
Schlesinger, to the Congress on the FY 1975 Defense Budget and FY
1975-1979 Defense Program, dated March 4, 1974.

—SECRBEYT-




UNCLASSIFIED

—27-

' force——or any ome of the three strafegic offeﬁsive force elements that
compose thé Triad-—enjoys a unique role in the strategic posture. The
 answer depends upon the scope of the synergism ascribed to the Triad:
while the elements of the Triad are recognized as beingrmutually sup—
portive in their survivability against attack, are they also to be :
i mutually supportive im their diverse capabilities to execute strateg@c
. tasks? _
Here; it is sufficient to refer to three broad strategic tasks
. that enéompass those objectives and roleés most frequently cited. ’We:
: shall deliberately not develop the major arguments that support the i
i contributions of these strategic tasks to national security or theirg

° implications for the strategic posture. The three strategic tasks are:

1. Countervalue (CV): Mgjor strikes against a broad spectrum
of eivil and military targets.

2. Counterforce (CF): Major strikes against selécted strategic
force targets. :

3. TLimited strategic operations (LSOs): High-confidence,
limited, and closely controlled strikes against selected
civil or military targets.

: Countervalue
Excepting their survivability, the capabilities of ICBMs for
" countervalue tasks are generally admitted. 1In the absence of major
" ABM deployments~—as presently prescribed by the SALT agreements——thefe
is wirtually no doubt that ICBMs can execute countervalue strikeés,
- provided enough survive until a decision is made to launch them. In
- such characteristics as weapon yields, accuracy, response times, posi~-
" tive control, and reliability, the capabilities of ICBMs are gemerally
_more than adequate for the modest technical demands of countervalue '
tasks.

Survivability has been addressed from at least three directions.
 One is to forget about it by releasing the ICBMs-~in our planning——
_ from any major contribution to countervalue tasks. Another is to seek
the means for improving the survivability of the ICBMs, as by rebasing

. the force. And a third approach is to consider how a small number of
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surviving ICBMs might be made more effective for countervalue tasks,
via such improvements as increasing the throw weight and number of

RVs per missile.

Counterforce

The: counterforce capability of the U.S. ICBM force is one of the
most controversial issues in national security policy and planning
today. Because counterforce is almost always considered in the con-

" text of a classical missile duel, in which the ICBM forces of the two
opponents are pitted against each other in an isolated series of ex~

‘ changes, counterforce tasks have devolved to silo busting; hence, the

- counterforce capabilities of ICBMs have become synonymous with hard-
target kill capabilities; and in the words of the Secretary of Defense,
"Any discussion of hard-target kill capability inevitably arouses
controversy...."*

In a broader sense, if counterforce tasks are taken to include
strikes against the full array of strategic-force-related targets——
encompassing airbases, submarine ports, C3 and defense sites~—then the
counterforce potentials of ICBMs include much more than hard-target
kill capability. Against many of these relatively soft targets, the
yield and the accuracy of U.S. ICBMs are more than adequate. Against
some, such as the éubmarines in port or the 03 and defense sites, the I
short delivery times of ICBMS preclﬁde protective reactions. Thus, the
- counterforce capabilities of the U.S. ICBM force for quick and confi-
dent delivery of nuclear weapons are significant, quite apart from the
ability to kill hard targets.

Nevertheless, the public discussion of counterforce is likely to
remain more narrowly oriented within the context of missile exchanges.
The SALT agreements have the effect of inviting comparison of similar
forces; and silo-based ICBMs are unique among strategic forces in that
they are the principal threat to their counterparts. Thus, the counter-
force capabilities of the U.S. ICBM force are certain to be compared
with the Soviet ICBM force both in fact and in appearance.

* .

Report of Secretary of Defense James R. Schlesinger to the Con-
gress on the FY 1976 and Transition Budgets, FY 1977 Authorization
Request and FY 1976-1980 Defense Programs, February 5, 1975.
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~ (U) The factual aspects of concern are the relative survivabili
: ities and hard-target kill capabilities of the opposing TCBM forces..

- The hard-target kill capabilities of the eurrent U.S. ICBM force are

' modest; we could not expect to kill even one Soviet silo for each U. S.
" reliable missile fired. As shown in Table 3 for reptesentative hard-
; ened targets, thé accuracy and weapon yield combinations for current:
: ICBMs do not provide high damage probabilities unless multiple RVs are
: ¢mployed against each target. (However, see above, under "Dust and

i Fratricide.") The current Soviet ICEM force has the same problem

B despite gsignificant differences in the two forces.

(s/¥RD)  Table 3

DAMAGE PROBABILITIES FOR RELIABLE ICBMs AGAINST
REPRESENTATIVE HARD TARGETS (u)

Minuteman 2| Minuteman 3 Titan 2
Target ]
Vulnerability | [POE82@) . o N
Number ) 2200 ft CEP 1000 ft CEP | 4300 ft CEP
- 33p2 .58 .65 (1 RV) .58
(Some weapon .88 (2)
storage sites) .96 (3)
37P6 ’ .49 .55 .55
(558-9 silos) .80
. .91
48P6 .16 .18 .18
(New ICBM silos) .33
46
51P6 .11 a2 .13
(Some weapon .22 ]
storage sites .32
and control )
centers)

(U) The technical feasibility of developing hard-target kill
. capabilities in iICBMs has never been seriously questioned since their
first operational deployments, While there may be some confusion

about hard-target kill capabilities-in U.S. -and Soviet-ICBMs, the
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. central issue is the future development of these capabllltles, espec—

ially by the United States. It is apparent that the controversy sur=

. Younding the need for hard-target kill capabilities is durable and its
resolution is not in sight.

The future problem is "another contingency about which we must :

* remain concerned. Since both we and the Soviet Union are investing éo
much of our capability for flexibile and controlled responses in our :
 ICBM forces, these forces could become tempting targets, assuming that
: one or both sides acquire much more substantial hard-target kill capa—

: bilities than they currently possess. If one side could remove the |

" other' s capability for flexible and controlled responses, he might g

" find ways of exercising coercion and extracting concessions without !

_ triggering the final holocaust."*

Even if this future problem should not materialize in fact, it

is currently arising in appearances——as the opposing ICBM forces are
compared on measures that are easily or widely appreciated--numbers
of missiles, throw weights, and the numbers of RVs per missile. It is

ron these measures~-and mot on the more esoteric (and relevant to counter—
force) parameters--that much of the public and political comparison is
made. Under the terms of the Vladivostok Agreement and given the aSym-
metries between the U.S. and Soviet predilections in strategic force
postures, one would not expect the two opposing ICBM forces to compare
closely in appearance. But the problem is not one of small differences:
it is that the "throw weight of the Soviet ICBMs will continue to ex-

' ceed that of the U.S. Minuteman force by a very substantial amount—-—
perhaps by as much as a factor of six (unless the United States also
increases its ICBM throw weight).' u The significance of this large
disparity in appearances is not clear, but permitting it to remain un-

. challenged has been opposed on the pr1nc1p1es of "essential equivalence,'
as perceived by both superpower and nonsuperpower nations.

The principal dissenting view is that matching the Soviets by de-

veloping counterforce capabilities (i.e., hard-target kill capabilities)

*
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; ieads to undesirable instabilities in which each side perceives an }
. advantage in attacking first. The root cause of the concerm is seen%
" as the vulnérabilities of presént land-based ICBMs to their 0pposxng

counterparts. It is argued that if vulnerabilities are removed--by L

[

rebasing the ICBM force or by eliminating {t-—~then the development of

i Soviet hard-target kill capabilities will be of no particular sign1f¥e'

: cance. As to the capability for flexible and controlled responses n&w
ébeing invested in our ICBM foreces, it is held to be either unnecessafy

" or better invested in more survivable forces. :

(U In sum, present counterforce capabllltles of the U.S. ICBMEZJ‘

force may be signiflcant 0T - marglnal dependlng on how broadly or i ;,"F

narrowly one deflnes the counterforce task. The attalnment of a,

T

:counterforce.hard-target kill capablllty is technlcally feasible, and

o T ves

: it goes to the very heart of U.S. strateglc nuclear pollcy. What do
- we expect of strategic offensive forces, and what kind of posture are
P we trylng to maintain? Although neither a consensus nor unequ1vocale

; answers are likely to be forthcomlng, a resolution of tle counterforce
'élssue would seem to demand nothing less than both. f

j'lelted Strateglc Operatlons

"i'

] (0) The Secretary ‘of Defense has stated that “as natlonal pollcyg‘
"we shall contlnue to, acquire and be prepared to implement a number’ of ‘

. * .
-\ more 11m1ted response options."  Such options would prov1de the . Pre51—

E'dent,W1th flex1b111ty in contlngencles less than a general nuclear war,“::'
;Would prov1de a serles of - measured responses to aggression whlch have

;some relation to the provocation, have prospects of’ termlnatlng hOStll—.‘

' ities before general niiclear war breaks out, and leave some p0551bllity

: for restoring deterrence. 'Our objectlve remains deterrence, but modern ’
>i deterrence across the spectrum of nuclear threat." i ?

;Bf' Now generally called Limited Strategic 0perat10ns (LSOs) , the

concept involves the controlled use or the threat of use of limited

i

e

numbers of strategic nuclear wedpons against selected civil ot militéry

targets. The background context is rather ill-defined at this time:

% . s .
(U) Ibid- ; Lot
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. Some view LSOs as political/coercive events designed to alter the tar-
get mation's crisis situation assessment and decision processes; others
see it as escalation in an ongoing conventional conflict, possibly léad-
ing to general nuclear war. Many agree, however, that while preplanﬁing
i1s important, no amount of preplanning will be able to eliminate sur-
prises if a limited strategic conflict occurs. The essential factors

- in coping with surprises are believed to lie in the flexibility of

national security institutions and in the variety of weapon capabilifies.
(U) Among the potential advantages of ICBMs for LSOs are positive
; CB, quick response, flexible targeting, high-confidence penetration,'and
. accuracy. These features are generally accepted both as applicable ?o
- the ICBM force and as desirable for LSO planning. But they are not %
. exclusive with the ICBM force. Consider C3 for example., Only if j
} Soviet strikes escalate to a level outside the intended scope of LSOé,
cor if they are selectively attacked, are CONUS C3 facilities likely to
be disrupted. It follows that in the conditions and circumstances f
usually associated with LSOs, secure 03 will be available to all of éur
strategic forces. : ;
(M 1In assessing the attractiveness of TICBMs over SLBMs for LSQs,
. the case may rest on other than the widely appreciated differences i@
delivery accuracy or assured two-way command communication. fIt is éot
- primarily accuracy.... A submarine like the Poseidon is hard to adaﬁt
yto [LSOs] because you have so many MIRVs permissible and so many mis%
» siles per boat. As soon as you fire, you expose the boat. Consequently,
the ICBM is a far more useful instrument for this kind of strategy than
is the SLBM."" :
(U) It is not evident that the targeting flexibility or accuraéy
of the ICBM force is superior to that of the strategic bomber force,;or
" that the penetration capabilities of the ICBM are better than those of
the SLBM. Although ICBMs—-in the aggregate--may fulfill the require~
ments of LSOs better than bombers or SLBMs, neither has this been

demonstrated, nor its importance established.

¥

} (U) Statement by Secretary of Defense James R. Schlesinger inia
hearing before the Subcommittee on Arms Control, International Law and

Organization of the Senate Committee on Foreign Relations, March 4,

1974,
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(7" Chaliengés to the 1§0 capabilities of the ICBM force may be

%found in the prospects for destroying hardemed targets and limiting
3unwanted collateral damage. While the targets selected for LSOs may
édiffer, depending on the initiating scenario and the intent commnn1~f
3cated, they may include taigetszfrdm~sof£ to superhard. But as showé

" in Table 3, the hard-target kill capabilities of the current U.S. IC%MS

{are marginal unless multiple RVs are allocated to each target. Apart

ffrom the cited difficulties in targeting multiple RVs against a single

e § ey #T g E el e 1

: point target, it is also conceivable that more than one weapon per

target would be unde51rab1e in' those circumstances where the numbers

of nuclear weapons employed, per se, have significance as signals of

' 1ntent .

(U) Thls also raises the question of whether the multiple weapons

, of the Minuteman 3 may be less selectively employable than the sxngle

; weapon. of the Minuteman 2. TIFf collateral damage considerations over:

.ride, the lessef yields and the higher accuracy of the Minuteman 3 aﬁe

';preferable, although its multiple RVs might not be desired.

i

(U) The suitability of ICBMs; for 1S0s has also been questloned

.on the psychological effect of their first use. While the strategicm

fbomber force has been employed in limited conflicts with conventlonal

iweaponry, balllstlc m15311es have never been associated with anythlng

%other than general nuclear war. The introduction of ICBMs into a con-

Tfllct at a stage where escalation control is the paramount concern

‘ could be viewed as a precarious step. On the other hand, one obJectlve

;of LSOs involves the notion of conveying coercive signals of resolve,

" these signalling objectives.

. dire warning, and deep alarm, and the use of ICBMs could contribute ﬁq

3

gﬁf In sum, the LSO capabilities of thée ICBM force may be more?

‘widely accepted in general than they are demonstrable in specifics—~?

" at least in comparison with our other strategic offensive forces. In

* the political and military contexts generally applied to LSOs, it is.

‘mot clearly evident that the capabilities of the ICBM force in any

single aspect are unique. The relative attractiveness of ICBMs overz

: other strategic offensive force elements for LSOs probably lies in

- their potential for extremely high accuracy and high confidence deliﬁery
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coupled with unquestioned--if not singular--capabilities for quick

response, flexible targeting, and positive CB.

OTHER ISSUES
(U} There are several other important issues which seem to ariée
indirectly from perceptions of the survivabilities and capabilities of

the ICBM force. Three of these issues are sufficiently controver51a1

 and durable to warrant discussion here. They are the stability, safety,

;and cost of the U.S. ICBM force.

Stability

(U) It is widely held that opposing ICBM forces, if mutually f

. capable or ‘threatening the survival of their counterparts, are unstable

forces. One form of instability is perceived to lie in the 1ncent1ves

for each side to attack preemptively in a crisis (crisis instability);

that is, to use its ICBMs before losing them in an opponent's attacké

. Such an instability is seen to be aggravated by increasing the kill

" capabilities or the vulnerabilities of the ICBM forces on either side.

- Since increasing vulnerabilities are not actively sought, but follow:

from an opponent's increased kill capabilities, concerns for the!

:stability of opposed ICBM forces are most evident in discussions of

. potential improvements in ICBM capabilities to kill hard targets.

(U) The charge that opposing ICBM forces may be unstable by 1n—

"viting preemptive attacks in a crisis has evoked several counterargu—

-ments. One of the simplest is that ICBM forces do not possess the

- capabilities for confident disarming attacks against their counter-

parts. Another is that a successful disarming attack against ICBMs
is insufficient in a world that also contains SLBMs and bombers, es—i
pecially if that attack is an awesome provocation because of the
necessarily large amounts of force expended. Still another counter-

argument is that such attacks would not be contemplated because of the

" risk that the threatened ICBMs would be launched out from undetr the

" impending attack.

(U) The implications of these opposing arguments are not dlikely

to comfort anyone but their propqhents. { One view supports the uni-~

lateral abandonment of hard-target kill capabllltles or even of the
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" entire ICEM forﬁe.v The other view suggests that there is mno need to-
worry, because the attacks will not really work and, therefore, will:
not be attempted. Unfortunately, the issue is also beclouded when
 other, broader interpretations of stability are invoked, especially
those of awms race stability. R

It has Beeﬁ,theoriéedatﬁat opposing ICBM forces mayAstiﬁulate
spiraling increases in the ICBM force levels—-an arms race instability.
Such an instability is theoretically aggravated by increasing the kill
_ capabilities or the levels of survival required of the ICBM forces on
) either side. Further, if the level and capabilities of the survivor%
f are required to be sufficient to restore a balance between the‘opposing
- ICBM forces, stable force levels are theo;etically unobtainable, At%
~least one of the objectives of SALT is to halt spiraling force levels.
While such theoretical considerations provide a logical basis fér
; speculating on the role of ICBM forces in the dynamics of arms réces;
- they do mot appeéatr to be supported by serious historical research.
VOther factors—-political, institurional, and economic--seem to be more
important determinants of ICBM force levels than do the abstract cri-
! teria of strategic theory and calculus. ‘
In sum, the stability of ICBM forces is an ‘issue that is not
- sharply focused, in large part because the conceptfof stability‘is it-
* self subject to arguments over its definition or relevance. What can
" be said with some confidence is that there is much wider aeccord abou#
: the assumption that ICBM forces are unstable than there is about thef
. definition, context, or significance of instability. That assumption
; is likely to persist as long as the indictment of ICBM force insta-
; bility rests on simple (or naive) logic, while its refutation continues

" to depend upon more complex (or esoteric) comsiderations.

. Safety _ \
The presence of the ICBM force in CONUS, as it may affect nuclear

_ deterrence and public safety, is an explicit issue in some of the argu-
.ments over land versus sea basing for the missiles. The presence of:
. the force in CONUS can alternatively be viewed as an undesirable invi=-
tation to nuclear attacks upon our homeland or as an awesome and de-

sirable deterrent to opportunistic attacks upon our strategic forces.

UNCLASSIFIED
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- may be the most desirable attribute of land-based systems.
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One view is that "the very existence of ICBMs" has made the land

- mass of each superpower "an irresistible magnet for the strategic offen-

‘ %
sive force of the other.” Thus, the ICBMs, "by their very presence
in the heart of North America, are endangering the people they are

supposed to protect."+ This view has been expressed in advocating the

" sea basing of Strategic forces as a direction for SALT negotiations.

The opposite view has been taken on the basis of the philosophy
of deterrenqe. "Our land-based systems may be thought of as assuring
a determined response by requiring a nuclear attack on U.S. territory

if they are to be disarmed. By some calculations of deterrence, this
'":f: 1 :
Un-

pleasant as it may be, it appears that the risk of causing collateral

fatalities is a positive deterrent to Soviet first strike counterforce
attacks, and is an element in our deterrent posture."

The argument, then, Pivots on which risk should be of greater con-
cern: the risk of collateral damage if deterrence fails, or the risk

that deterrence might fail in the absénce of collateral damage pros—

pects. While both risks may be appreciated as valid concerns for
national safety and security, they are fundamentally different in
focus and philosophy. One is a concern for the comsequences of con-
flict, while the other is a concern for the occurrence of conflict.
From either point of view, the amount of collateral damage that
might be caused by an attack upon the current 1CBM force-—especially'
as compared to attacks upon other strategic force elements-—is perti;
nent. Damage estimates, particularly predictions of fatalities due
to fallout, are notoriously uncertain; but the results of some repre-
sentative calculations may be cited to indicate the general levels

of expected damage.

*
"The Vulnerable Homelands" by Commander Paul H. Backus, USN
(ret.), U.S. Navql Iﬁstitute4PROCEEDINGS, Vol. 96, No. 12/814, Decem-

~ ber 1970.

T"The Only Option" by George E. Lowe, U.S. Naval Institute PRO-
CEEDINGS, Vol. 97, Neo. 4/818, April 1971.

$Comment and Discussion by Robert I. Widder, U.S. Naval Insti~

tute PROCEEDINGS, Vol. 98, No. 4/830, April 1972.

#% . .
Comment and Discussion by Dr. Russel D. Shaver, U.S8. Naval Insti-

tute PRUCEEDINGS, Vol. 97, No. 11/825, November 1971.
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jsf For attacks upon hardened 51lo~based ICBM forces, the prln—

cipal potential for collateral damage is from fallout; casualtles due

to prompt weapon effects are megligible by comparison. One estlmate:

. of the fallout fatalities from an attack with one surface-burst 5~MT"

' weapon upon each of 1,223 sites associated with the U.S. ICBM force °

is about 13 percent of the U.S. population, assuming uégligible.sheléer

i . * L4 - - > ] 2 - 2
protection. The estimation uncertainties are illustrated by another

; calculation for a similar attack--but using a different amalytical

: model?——which puts the fallout casualties at between two and fourteen

g eh e fan

§
t

percent, dependlng upon wind varlatlons. :

gﬁf One important dimension in these estimates is the weight of

i the attack; another is the intent of the attacker. whether or not he:

!
: takes pains to minimize collateral damage. 'Still another dimension i

~ is the degree of fallout protection assumed. For example, an attackg

" with 1-MT weapons, detonated at or near optimum height of burst, upoﬁ
. the bulk of the U.S. I1CBM force--the 850 Minuteman missiles in the

" remote northern CONUS sites--might result in fatalities as low as 0.15

" percent of the U.S. population, assuming maximum utilization of exist-

n v iy e e s e e e

ing civil defense facilities. .
Lsf This wide range of est1mates~—vary1ng by a factor of almost
100 within plausible sets of assumptlons——probably has sigpificance é

only when compared with éstimates of collateral damage for attacks on

::the other'strateglc offensive force elements. For attacks on the stna-

_tegic bomber force, the principal potential for collateral damage is{
: ]

fthe casualties due to prompt effects. An attack with a single air-

burst 1-MT weapon over each of 45 SAC air bases has been estimated té

; ) . :
"(U) Nuclear Vulnerability Analysis/Damage Assessment Handbook:

: (U), Vol. I, National Military Command System Support Center, TR~-54-66,
: 31 December 1970 (Secret). ‘

(U) L. H. Wegner, Quick Cbunb 4 General War Casudlty Esiﬁma—

‘tzon4MadeZ The Rand Corporation, RM-3811-PR, 1963 (For Official Use

' 0n1y)

(U) Breefing on Counterforce Attacks, Senate Hearings before

ﬁthe Subcommlttee on4Arms Control Internatlonal Law and Drganlzatlon
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- result in fatalities due to prompt effects of about 0.15 percent of :

" the U.S. population. But an attack with twice as many 1-MT weapons
on 93 air bases (including the dispersal Eases)'has also been estimated

 to result in fatalities of 10 percent, or if the weapons were surface-

‘ burst (to get the runways), between 7 and 25 percent, depending upon;

- the winds. Thus, the estimates of collateral damage for attacks upo@
the U.5. ICBM or bomber forces are comparable both in level and
variability.

A L 1f 2-MT weapons were surface-burst at each of seven sub-

- marine berthing sites, the fatalities due to prompt effects are estié

- mated at about 0.1 percent. If the attacks were limited to a single:
1-MT weapon on each of the two CONUS bases for missile submarines, f

" the fatalities have been estimdted to be on the order of 0.05 perceﬁé

~of the U.S. population. ?

. (U) In sum, the estimated civil casualties associable with an

. attack upon each of our major strategic offensive force elements is

" highly dependent upon the assumptidgs of the attack and upon uncon-
trollable variables. The variations are sufficiently large to becloud

_any sharp comparisons between strategic force elements. Attacks upo@

" the missile submarines in port are estimated to result in fewer fatal-

~ities than attacks on the ICBMs or bombers, principaiiy because fewer
targets (and weapons) are involved. But as a general proposition, it

. can be said that fpr comparable weights of the attack, the estimated:
casualties associable with each force are likely to be closer to eacb
other than the range of estimates that can be found for any single .

. force element. Thus, the fault or virtue of the ICBM force——dependiﬁg
upon the individual viewpoint—-is that an effective counterforce attack
is likely to require a very heavy attack. Whether that should be viewed
as a deterrent to attack or as a danger from attack is the pivotal péint

"of the safety issue.

Costs
LGT' The cost of maintaining the present U.S. ICBM force does not
appear to be a contentious issue. The Minuteman hard silo deployment

was engineered with low operations and maintenance costs as design

—-SHORET-
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objectives. The evidence of that effort can be seen in the annual’
- operating cost of about $.31M per Minuteman silo, as compared with
. §1.5M for each Titan 2. i

(0) More visible and controversial costs are those associated .|

"with the conmtinuing R&D programs for modernizing or improving the é "V; L

; ICBM force. While specific programs, such as those for improving thé
counterforce capabilities of Minutéman 3, have gained,visibilityhbe-é

" cause of their costs, their opposition is more 1ikely to derive fromé'

" policy implications than costs. The total R&D and procurement progréms: S

. in support of the ICBM force are small in the context of strateglc &§4 T
fforce expendltures, but they are large enough (at - dbout f1ve hundred |
;mllllon dollarq each year) to provoke debate durlng the fundlng cycles.‘“
f ) One v1ew is that these programs should not be funded since v
;land-based ICEMs are becoming obsolete; such fundzng would be betterg
fdevoted to the development of weapon systems which promise a lorger :
life. o V ;
; (U) An opposing view is that the land-based ICBMs will be re—v%
. tained dndefinitely because of their capabilities and despiteAbresené
(and cogtgsted) coécerns about their future survivability. It is heid' 3
‘fthat technical and dévelopmental problems will continue to arise ffo@ e
. the changing opergtional environment of thgjfuture, gnd'that adéyﬁatﬁpﬂ ;‘
; to tbesg«changes.reQUires a vigorous R&D and fdrce,modernizgtiqn. fi ‘
Eprogram; - ' . X “ R
(U) In sum, it‘does.not appear that the costs of the preéeﬁéy"f
LS. TCBM force, elther for operations or for modernization programs?
" are crucial issues. Rather, it seems likely that the costs of the
zpresent force, by comparlson with the costs for other strateglc force
éelements, are favorable qualities. The costs for ICBMs may become, §
' a crucial issue only if a major development program is sought for a ;

~new missile, for new basing, or both.
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ITI, ICBM FORCE IMPROVEMENT OPTIONS

(U) A very large number of téchnical options have been proposed
for the improvement of various specific aspects of the ICBM force.
: Thesg options represent possible responses to the issues outlined pré—
Viouély; collectively they define the technological future possibiliéies
: for the force. i
(U) The options described here range from relatively minor mod?
~ ifications of the existing force to the development of new missiles f
" and basing concepts. The objectives of this display of optioms are'éo
. illustrate the breadth of technical responses to issues, to outline Z
Tsystématically the major proposed alfernatives, and to indicate some?
of the fundamental pros and cons. The options are not presented as '
‘ preferred technical solutions; any selection of options must be based
on an evaluation in depth. i
(0) The options are organized here into four categories. The |
" first two, options for improving force survivability and capabiliﬁy,}
~are discussed primarily with reference to*fﬁe existing Minuteman sys%
: tem, but many of the options would apply equally to any follow-on IC?M
system. The third category encompasses options for the development ;
and deployment of a new advanced-technology ICBM, and the fourth caté—
gory covers the options for the redeployment of the force in new basing
* structures. i
(U) Not included in any of these four categories are options .
“oriented toward elimination of part or all of the ICBMs. They incluée
. reducing or eliminmating the force by deliberate steps, as well as per-
mitting obsolescence through neglect. While these options may be reé
sponsive to some points of view on the issues cutlined previously,
their evaluation does not depend upon the technical considerations

within the scope of this review.

. SURVIVABILITY ENHANCEMENT OPTIONS
553' The possible options to improve force survivability are dis-
cussed here in reference to prelaunch and postattack/enduring surviv-

abilities. Options” for iﬁpféving in-flight survivability against
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pindown (X-ray) and environmental hazards are mnot discussed here be-
cause both the problems and possible countermeasures are covered by
existing programs. Rebasing options are discussed separately beginning

on p. 60.

Improved Prelaunch Survivability

(U) The options for improving the prelaunch survivability of the
;current ICBM force are not numerous. As a result of the SALT agree-%
Tments, two major options to improve‘Minuteman'survivahility are not :
'now available: passive defense measures are limited to existing 31105

and active defense is banned. However, since the ABM treaty can bé %

i terminatéd by either side on six months' notice, active defense remaxns

s

s an 1mportant potential option for improved suyrvival. In addition to;
1mproved silo hardness and the technical requirements for a capablllty
. to launch the force on attack assessment, our discussion of options :

. for improving prelaunch surv1vab111ty 1nc1udes a -controversial proposal
i for exotic defense measures which would create a lethal env1ronmental

;cover over (and in) the defended areas.

; J}H’ Hardness Upgrading. The Mlnuteman 3110 system hardness is~
EO 13526 Sectlan 1 4{9) Seciron 3,3€b)(8) Pl .

vlsolatlon system presently is belleved to control the composite system
;hardness; the silo structural elements are harder. One option for ;
further hardness upgrading is still further _improvement in the miss1le
shock isolation system with, perhaps, compatible improvements in cer:
:tain other facility elements. :
556' Missile canisterization is one very promising possibility for
iincreasing the hardness of the system in place and providing for launch
mode flekibility. Studies have shown that a common canister is fea51ble
:for the MM-3 and its possible growth versions for both silo and some *
mobile basing modes. The canisterized missile can be shock—lsolated to

about twice the upgraded silo hardness. The cold-launched canister

;system is also effective ¢in protecting the missile against both the

(U) Reported vulnerability numbers range from 41P6 to 45P5, ré-
flectlng dlfferent estlmates and dlfferent damage levels. :

ew - O e ot
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_ The principal question is whether upgrading hardness alone is a worth-
- while counter to the anticipated threats, unless it is done as a part
of a more extensive program to improve force survivability.

(U) Hard Site Defense. While banned by the ABM Treaty, hard

site defense remains a potential option for improving the prelaunch ;
. survivability of ICBM forces. The effectiveness of hard site defensé
: is largely determined by the interplay between interceptors and RVS;%
the target kills occur only through RV leakage until the interceptors
- are exhausted; thereafter the attack can proceed free of defensive ‘
. interference. .While influenced by the RV/interceptor allocation docé
 trines and capabilities, target kill through RV leakage is generally?
! not ﬁery effective. Any reasonably effective defense systeﬁ will leé
" only a small fraction of the RVs of any attack wave get through untii
the system is depleted. '

(U) Thus, to be effective agaiustfhara site defenses, the attacks
must exhaust the interceptors. However, this is not simply a matter:
of numbers because of certain self-limiting effects. First, within é
given throw weight, the number of RVs can be increased only by dividing
?the payload into smaller and smaller warheads, thus reducing the kili
effectiveness of individual RVs unless compensated for by greatly im-
~proved guidance accuracies. Second, and perhaps more important, :
multiple attack waves are required to exhaust several interceptors at
each silo. Depending on the RV leakage rate, some RVs will kill silés,
_but they will also form fireballs growing to nuclear clouds laden wiﬁh
dust and debris, ultimately forming a high altitude dust cover over i
the battle area. The seriousness of these interactions will increase
with each succeeding attack wave. :

(U) In sum, the calculated effectiveness of hard site defense is
generally attractive until the defense is exhausted; and the process,
- of exhausting several interceptors per site by multiwave attacks may
be self-limiting in its effectiveness.

jﬁﬂr The potential effectiveness of hard site defense of Minutef
man is illustrated by simplified calculations in Fig. 8. Optimal or

preferential defense against uniform attacks and optimal attacks ..
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(S) Fig.8—Minuteman hard site defense effectiveness as a function
of heavy ICBM MIRY payloads (U)

(1000 41P6 silos attacked by 250 heavy ICBMs, each with
4 to 36 RVs, basic Re]nr=0.9, RV Tleakage=0.2)
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" against uniform defense interceptor/RV allocation doctrines make a

sizable but not a drastic difference in the outcome. As is shown in-
the upper graphs, thée Minuteman force cannot be annihilated unless tﬁe
defense is exhausted; a significant fraction of the silos will survi§e
even if the effects of fratricide are neglected. This is caused by

the self-limiting effects of dividing the MIRV payloads into smaller-

Eand—smaller—yield RVs. Attempts to exhaust the defense, as shown by

the lower graphs, bring out the question of how many attack waves

: could get in without serious kill or dispersion of the RVs. It is now

generally accepted that two waves are the limit if sites are undefended.

' While more waves might be possible against defended sites, the one-in-

five leakage of RVs assumed in the illustration results in a detonation

" and possible closing of penetration time windows at most sites after ‘a

- few attack waves. As an upper bound, the dashed lines in the illustra-

- tion show ome effective detonation with undegraded CEP at each silo.;

i

Hard site defense can preserve, even under this limit assumption, a

. sizable fraction of the Minuteman force, especially at larger CEPs.

Smaller CEPS could be countered by more interceptors, the exhaustion

. of which may not be possible, because of the fratricide effects.

(U) Launch on Attack Assessment. A credible capability to launch

~the ICBM force on attack assessment requires systems for assessing the

"attack and then implementing appropriate launch command and targeting

procedures. The main objectives of attack assessment are: to determine

-with high confidence that an attack is in progress, to assess the nature

and intent of the attack, and to provide decisionmakers that informaﬁion

in time to act. An attack assessment system would consist of surveil-

- lance sensors, communication networks, capabilities for near-real-time

" data processing and display, and capabilities for data integration and

“analysis, With current sensors, the potentially available information

times for attack assessment are shown in Table 4.

gﬁf It has been estimated that Minuteman launch procedures could
be modified to permit the missiles to reach safe altitudes in about
seven minutes after a Presidential decision to launch. As is seen in
Table 4, attack assessment is potentially in time to permit the Minute-

man to escape ICBM but not SLBM attacks on the silos.
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SURVEILLANCE INFORMATION TIMES FOR ATTACKS ]
BY SLBMs AND ICBMs. (U)

SLBM Information | ICBM Information :

Time from Soviet
Launch (min) | System| Content System Content

EQ 13526
Section1.4(a}
Section 3.3(b)
Section 3.3 (b)(4

) H
.

a - - , . " o
Also from other sources, including bomber pilots.

]

(U) Attack assessmen?giﬁformatiOn.provides but one input to the

EICBM launch decision process. Other inputs may be the prevailing world

! situation and information available from intelligence sources. As an

attack develops over time, assessment information can assume two as-;

pects: First, the strategic nature and purport of the attack (how %

‘many attackers, from where, going where, and when?) and, second, the?

: tactical particulars of the attack (which, depending on the quality '

:.of the attack assessment system, may include the identity of the spe%

.

i ecific target, attacker type, and time of impact). !

(U) Because of the relatively short times available, a credihlé

. decision process must include a preplanned set of decision criteria, -

{ involving at least two considerations: (1) the attack assessment

;thresholds for considering launch commitment, and (2) the level of

. confidence in assessment information Ffor launch decision. The firstj

*may weigh the consequences of launching versus not launching; the i

. second may require, for example, confirmed reports from several infor-

zmation sources of numerous Soviet warhead detonations in the U.S.

‘heartland before the de¢ision to laurnch is made.

(¢ The credibility of the U.5. capability to launch ICBMs on ‘

attack agssessment will also depend upomn having a credible targeting.
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- plan for the force that is launched. In the absence of a good hard-

- target kill capability, missile silos are probably not attractive

- targets. Attacks on air bases, C3 facilities, and suppression of aiﬁ
~defenses to permit bomber penetration might be a more effective use

of resources. Good hard-target kill capability (e.g., single-RV proﬁa—
- bility of target kill greater than one~half) may permit effective
attacking of missile silos in a counterforce exchange, especially if

~ the attack assessment system can provide empty hole information for
“use in rapid retargeting of the force.

: LG&' In sum, launch on attack assessment can be technically 1mp1e-
) mented as a credible strateglc option., The foreseeable technical
:problems are that the required warning and detection systems are relé—
. tively vulnerable to precursor nuclear attacks and the available warn-
:1ng times are not sufficient against SLBM attacks (either pindown

. attacks or attacks on silos).

, (57 Environmental Defense Systems. "Environmental defense" has
been used to describe the (proposed) use of deliberately timed nucléar
detonations in the defended area to generate nuclear clouds whiéh miéht
. serve as high-altitude protective covers over the area. A related con~
cept is to use the high-intensity neutron flux shields from relatively
small-yield nuclear detonations as point defense systems. Such pro—j
. posals have been considered by some as potential emergency defense .
joptions for the Minuteman.

$87 The envisaged nuclear clouds would consist of dust, rain, and
water particles forming an erosive environment that could destroy or:
degrade the accuracy of incoming RVs. To be most effective, the cloﬂds
- would be formed by heavy-yield (5 MT or higher) surface or shallow—
buried bursts. For Minuteman silo deployment densities, one such burst
is estimated to protect about 7 silos at 5 min and about 13 silos at.
10 min after detonation by creating an environment lethal to S$S-9 Mod
4 RVs. Hence, a few defense detonations per wing could protect a
91zable number of Minuteman silos against massive attacks of nearly
simultaneously arriving RVs.

SQ&' Environmental defense concepts could be developed to a point

that would permit their rapid deployment in the event of some sudden
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* and unexpected deterioration in the U.S. strategic deterrence posturé.
In this sense, it might serve as a bold and inexpensive insurance :

‘ policy to buy time for other improvements in the strategic forces.

- The obvious major disadvantage is the requirement to detonate a sub-;

" stantial “friendly"™ megatonnage within the northern regions of the j

" U.8., a prospect fraught with strong political and emotional overtonés
(although the collateral effects from clean defense weapons might co@r

pare very favorably with those from massive attacks on undéfended tai—

gets). 1In addition, environmental defense would be critically depenéent

. Lo
upon high-confidence attack assessment systems because of detonation:

e e e

H

timing problems and limited shield endurance, unless the shield is ré—

i

S

newed by additional detonatiouns.

¢
Lo
T

iPosEattack and Fnduiing Survivabilities

i
3

(U) The options to improve Minuteman launch availability in thé
. postattack period include: (1) improvements in the survivability ané
zreiiability of the standby power units to extend ICBM launch enduranée
‘:past the first day, and (2) dqrméncy of the missiles to reduce main—%
. tenanceé and postattack power requirements, thereby extending the.enr;
"%durance to many weeks or even months. %
QQf Potential improvements in the existing standby power syéféﬁé
;include‘hardening‘of the external generators and fuel supplies (iow gl
fmﬁch softer than the silos) and better start-up/switch-over reliability.
éAnother’option is tb'use small nuclear power reactors or high energy?
. density heat sources with an energy conversion system within each Siio.
. These options could increase the launch availability of the force at?
%the end of the battery life, but they cannot forestall the eventual )
isystem degradation due to limited postattack maintenance. é
‘ ¥ Dormancy of the missiles is a completely different approacﬁ
: to maintaining the lainch availability of the surviving force. Onlyé
minor changes in the existing system hardware are required to permitE
Ethe missiles to operate in either the gctive or the dormant mode.
{When dormant, all subsystems are turned off except those of command '
and control and perhaps the sump pumps in wet sites. The missiles cén

2

- be returned to active alert status in 6 to 10 min, L
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Lgf Dormant operatlon of a 1arge fractlon of the Minuteman force
would overcome both the standby power survivability and rellablllty and
the postattack maintenance problems. A smaller fractlon of the force
" could be operated in an active mode, permitting rapid reaction. The.
Minuteman guidance systems have been dormancy tested with excellent ,
results. However, past Air Force evaluations of partial dormancy have
brought out differences of opinion about the effects on system accuracy,
reaction time, turn-on failure rates, and manning requirements that 3

_ remain unresolved at this time.

CAPABILITY IMPROVEMENT OPTIONS

(U) The options to improve ICBM capabilities are discussed heré
' in terms of improving the capability of the force to execute major '
' strategic tasks: countervalue (CV), counterforce (CF), and limited :
- strategic operations (LS0O). Most of the‘specific options considered’
would improve the force's capability to execute more tasks than one. -
For example, throw weight increases benefit both CV and CF tasks, an§
guidance accuracy gains are beneficial in CF and LSO tasks. Since tﬁe
. ICBM capability for CV tasks is not controverted, except on surviv- .
" ghility grounds, the improvement options are discussed first in refer~
ence to CF tasks, with some options having overlapping implications .
for other tasks. This is followed by a discussion of options specifi—
cally oriented toward improved capabilities for LSO tasks. ‘

(U) Another group of possible options, not discussed here, inrz
volves improvements in ICBMs' penetration of enemy defemses. Since E
large-scale active defenses are currently banmned by the ABM Treaty, ‘
. however, future availability of these options on timely basgs>requirés
a vigorous R&D program to maintain U.S. technological sﬁ@eriority, t@
avoid technological surprise, and to inhibit Soviet abrogation of thg
treaty. ‘

" (U) The options associated with a new missile are discussed

separately beginning on p. 56.

Improved Counterforce

(U) Several options are available to improve the capability of

the present ICBM force in counterforce attacks through better target
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throw weight, increasing the yield from throw weight, improving

© accuracy, and going to an all Minuteman 3 force.

(¥ Additional options would permit a more effective use of

i hard-target kill capability in counterforce exchanges. One is to pro-
¢ vide the ICBM force with the means for effectively using bomb damagei

- assessment (BDA) and empty hole information during a series of ex-

; changes. This requires a capability for very rapid retargeting of Rﬁs.
{ Exp11c1t retargetlng.ls one way to reduce retargeting times; it may i

é also be useful in LSOs. Advancing technology may permit the develop~

i ment of self—contalned reconnaissance/BDA capabilities with termlnally
‘z gulded RVs.

Lﬂf ALl Minuteman 3 Force. 'The U.S, ICBM force would be signifi—

i cantly more effective in CF operations if Minuteman 3 missiles replabed
} the Minuteman 2. Figure 9 shows. the single-shot kill probabilities ;f
! Minuteman 2 and Minuteman 3 RVS against Soviet missile silos. With ;

i currently'feported CEPs, each of the three Mk-12 RVs of Minuteman 3 ;

P is a slightly more effective hard—targét killer than the single,Mk—l}C

: RV of Minuteman 2, so each of the present Minuteman 3s equals about :

three Minuteman 2s in effectiveness. Projected CEP improvements and;

the new Mk-12A RVs (under development) will increase the Minuteman 335

- effectiveness further: two Minuteman 2s must be launched against a

: target to produce about the same kill probability as that achieved b§

" each of the three RVs of the Minuteman 3. 'HEnce, each of the Minute%

- man 3s will eqial about six Minuteman 2s in effectiveness. But as is

" seen in Fig. 9, significant kill capability against the new hard f

. missile silos can be achieved only with Minuteman 3s at the progected

;‘CEPs, aided by the new Mk-12A4 RVs.

$9¥ Imprqved Throw Weight/Range. The Minuteman's thrOW‘weightz

and range can be improved by further, evolutionary modifications to |

f the missile, similar to those made in the past. A completely new ;

‘missile of the same weight and within the dimensions of the Minutémaﬁ

3, but using advanced technology, would about double its payload to :

© 3,500 1b at 6,000 n mi. For evolutionary changes, of course, the gains

" would be somewhat less, but the options are numerous. . As an example;
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E onefMinuteman 3 imprevement option, using a neW'eecog& stage and re~’
_ placing the first stage nozzles with a single nozzle, would increase§
© the missile's throw weight to about 2,500 1b. :
L&T’ Improved.Warhead‘E£f1c1ency; The current Mk-12A development

% program is using advanced warhead technology to about double the yle}ds
E of Minuteman 3 warheads within the existing Mk-12 weight and dimensienal
: constraints:; A similar option is available to double the yield of .

i the Mk-11C RV on Minuteman 2 at no appreciable increase in weight.

(U) ICBM Accuracy Improvement. The options for improving the

;.accuraey'of the ICBM force,ﬁay be divided into three broad alternati?es:

4
)

Continuing improvements and reflnements of the current
all—lnert1al systems,

Devélopment and exploitation of external artificial navi- :
gational aids, and {

Development and exploitation of sensors utilizing external !
{natural) phenomena as mavigational aids. ;

: (U) These alternatives are not mutually exclusive, of course.':
; The use af external navigational information has generally been pro=:
; posed as an adjunct for in-~flight updates of the inertial guidance %
f system (reducing the guidance system errors) or combined with the use
. of maneuvering reentry vehicles (MaRVs), for trajectory adjustments E
Eeauring the reentry'énd terminal phases (also reducing or eliminating;
" the nonguidance errors). g
(U) The curreﬁtly proposed guidance system concepts in the abo%e

i three categories and their potential accuracies are summarized in »
Table 5. The all-inertial systems depend on accurate knowledge of t@e

é launch point's initial conditions. If not accurately known, as in ;

j many mobile systems, guidance accuracies are correspondingly degraded.

: In general, systems using mavigational aids do mot require launch point
% information, and their accuracies are largely independent of the mis-

f sile basing mode. Stellar/inertial systems fall in between: since :

" the gtar scanner information can reduce the initial uncertainties in:,

. the launch point position and platform alignment but not in the Veloeity
vector, their accuracy will depend on the basing mode and how well the

initial conditions are known.
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Sﬁ{ Table 5

OPTIONS FOR IMPROVED ICBM ACGURACY (U)

Launch Point | CEP (ft at 5,500 n mi)
Type Initial

of Conditions Weapon
Approach System RV Required Guidance System
As seen by:
All-inertdial Proponents RV Yes 115-260 380-450
Skeptics RV Yes 350-500 500-700
Post-boost RV No 150-200 300-430
Radio overlay | Late midcourse RV No 80-110 240-380
GPS to reentry MaRV No Nil 70~150
Depends on how well
Stellar-inertial RV Yes, but initial conditions
are known
Environmental | Terminal { TERCOM - ’ MaRV No Nil 200-400
sensors Guidance | Radar area| MaRV No Nil 80-150
Optical MaRV No Nil 30~80

LST' All-TInertial Guidance Systems - Opinions differ on how much
- further improvement is techmically possible. Skeptics see limits in;
. the ability to maintain the required dimensional stabilities, to fieid-
‘calibrate accelerometers to the required accuracy, and to transfer i
iperformance in the laboratory to performance im flight. The advantaées
{of all-inertial systems are that they are self-contained, that they :
are impervious to countermeasures, and that their technology base is-
‘well established. :

;Sf External Navigation Aids - Systems using a radio overlay need
a radio-measurement subsystem aboard missiles and a ground- or satel-
lite-based (GPS) system of transmittets. Although either system can :be
~used for post-boost and midcourse measurements, only GPS (global posi-
- tioning system) transmitters can reach MaRVs for trajectory corrections
during reentry. The use of radio aids complicates the system and may
thereby reduce its reliability. While the ground-based;transmitters'
should be relatively inexpensive and difficult to countermeasure, the
4GPS transmitters may require extensive development, may be more easily

‘ countermeasured, and will depend on the satellites' survivability.
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Jxﬁf Env1ronmenta1 Sensors - Various sensors could be used in

i

- terminal guidance systems to establish a position f£ix for MaRVs. The

- comstraints imposed by weather and lighting vary with the sensor, as:

does the obtainable accuracy. Terminal guidance systems will require
. a sensor, guidance-and-control, and computer package in each MaRV, ‘
. with a corresponding reduction in the warhead yield. They are more i
- complex and probably less reliable than the pure inertial or radio- %
; inertial systems, and, because they must operate in'the target area,z
ithey may be more subject to countermeasures. Terminal semnsors will f
g‘also require exten31ve acqulsltlon and reduction of target data; they

fwill compllcate the problems of rapid and flexible retargeting of

[ TP

émlssiles.' :
i jﬁ? Explicit Retargetlng of RVs. ‘Explicit targeting of ICBMs g
fhy latitude and longitude is belleved to be the most direct and effic-

. ient method for reducing the retargeting times (probably to less than
- a minute). If developed for the Minuteman 3 mlSSllES, it would requlre
; mew computer software and perhaps & new airborne computer. Comblned;‘
£With bomb-damage assessment information, explicit retargeting capa- ‘
fbility would permit rapid reallocation and launch of threatened mis—%
i siles on attack assessment (the present Command Data Buffer is too ?
slow). It could also be useful in LSOs against targets for which there
were no precomputed target data, ;

jﬂ&f ICBM-Based Reconnaissance/Terminal Guidance Capability.

There have been several pfoposals to use MIRV buses as platforms.for?

Esensors and as data links to give the ICBM-based system a near—real—;
" time reconnaissance capability for bomb damage assessment or for teré—
;lnal guldance of 1ts MaRVs -or both, The concept envisages a high- l

resolution, synthetlc—aperture, side-looking radar for all-weather
. target detection, data transmission wia bus-based data links or spec-
ial data relay vehlcles, and central data process1pg in CONUS or
:eboard a CB aircraft. T b

Lﬂf An important aspect of this concept is‘its‘poteﬁtial use for

"recce strike" missions against either fixed or mcbile targets. Sur-

viving elements of a fixed target sét could be récognized and attacked.
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. Mobile targets, such as land-mobile ICBMs or naval ‘vessels, could be’

attacked given prior knowledge of their approximate positions.

ILimited Strategic Operations

}ET The main requirement in LSOs is for the weapon to execute a
desired task with high confidence, while limiting undesired collaterél
" damage. This may require positive CS, quick response, flexible targét—
- ing, efficient hard-target kill, and high-confidence penetration. '
" Some options to improve counterforce capabilities, e.g., improved
guidance accuracy and explicit retargeting, respond also to LSO re- i
 quirements. Other options aré available specifically to improve LSOé
: capabilities. Discussed below are options to minimize collateral §
: démage and to rapidly reload silos to maintain an unimpaired éecond—é
- strike capability. Also treated is ithe concept of an elite ICBM forée
wherein a part of the ICBM force is equipped with special, enhanced ;

capabilities for prompt and flexible use in LSO.

‘Qaf Options To Minimize Collateral Damage. One option to minii
mize collateral daﬁage from L50s is to minimize the yield required té
- achieve a desired damage probability. This can be done most directly
* through improved accuracy. However, since the targets of interest iﬁ
L50s may range in hardness from soft to superhard, targeting flexi- :
- bility may require the use of single-RV missiles with a variable-yieid
- warhead. Both the yield and fuzing of the warhead could then be '
. selected on the basis of the target hardness and desired damage, ex-?
. pected CEP, and collateral damage considerations. ;

ssf Another option for reducing collateral damage is the use o?

earth penetratlng RVs. Fallout and blast effects
EQ 13526 - SRR ek Sk
Section 1 4(a)(g) -
Section 3. 3(by(5)
~Sedmn33&ﬁ@)

re Jargelyveliminéted

the hard-target kill effectiveness of the buried RVs.

(U) Silo Reloading Capability. A capability for silo reloading
would permit rapid replacement of missiles launched in LSOs and theré-

fore would maintain & continued LSO and an unimpaired second-strike
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. retaliatory capability. The importance of this capability depends oﬁ

: perceptions of the size and timing of LSOs.

4 The hot exhaust gases of missiles launched from current oper-

" ationmal silos would destroy much of the equipment in the silo. The :
' refurbishment of a silo has been estimated to take about ome year and
- to cost about $1 million. An appropriate hardware protection system;

;could be designed that would cut the refurbishment time to a few dayé.

;Plans and procedures would also be needed to provide for replacementg

i missiles and equipment and for crews to rapidly reload the silos.

»llfy reloading the silo.

H

Clearly, the resource requlrements of silo reloading depend

ﬁon.hOW’many missiles must be reloaded how quickly. While the proposgls
%‘for cold-launched encapsulated‘m1351les are motivated primarily by :

V ﬁ}lnterest in increased throw weight and hardness, they also could 51mp—

x

Sﬁf Eiite ICBM Force This lS a concept to equlp and malntaln

a part of the ICBM force Wlth spec1al enhanced capabilltles appro—

* priate to the prompt and flexible use of ICBMs in LSOs (and perhaps
* even in theater nuclear war). Evenﬁthough LSOs are probably the mosg

: demanding of the strategic tasks in ICBM capabilities, these demands%

. do not include severe requirements for inmitial or enduring survival. |

;Thus, the present silo basing seems quite adequate for an LSO—config@red

%elite ICBM force. (Larger Soviet attacks on the elite force imply

' escalation of nuclear violence to a level calling for responses beyond

111m1ted strikes with special capabilities.)

$97 In concept, an elite ICBM force could be constituted by stlp—

iulatlng special procedures and by providing special system capabilities

“to a designated part of the Minuteman force. Among the special pro~:

. cedures, the elite force might have appropriate 03 systems and Iiﬁksi

. to higher command echelons and special launch-énable procedures to

permit rapid responses to the National Command Authority. The elite:

force might bé given priotrity in all plamned improvements in the force,

" such as the Command Data Buffer being deployed today. For targeting;

:fléxibility, precomputed target data on suitable LSO targets could be

kept current at all times. If guidance system aging is shown to be én

dimportant factor in degrading accuracy, special replacement procedures
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could be used to keep the guidénce systeﬁs young. To deter Soviet
" LSO attacks against the elite force, the force could be protected unéer
. the Safeguard umbrella, by designating either all or a part of Minute-
_man Wing VI at Grand Forks AFB as the elite force. i
Sﬁf The special capabilities that could be provided for in the
elite force include RVs designed to reduce collateral damage and some
. one-RV payloads with numerous height-of-burst options. Explicit re-.
targeting could be provided to enhance the flexibility in the selection
. of targets. It may be possible to improve the confidence level of the
'performance of an elite force by techniques such as the Trajectory i
! Aceuracy Predlctlon System (TAPS) to determine whether the missile i
: guidance is good. To maintain both a continued LSO capability and an
; unimpaired retaliatory capablllty, the force could also be provided %

with a rapid silo reloading capability.

NEW MISSILE OPTIONS
(U) An important set of options for enhanced ICBM capabilities

: is associated with developing and deploying a new advanced-technology
missile. These options open up possibilities for significant increases
" in throw weight and range for improved target coverage and hard—targét
ki1l capabilities, while providing opportumities to incorporate variéus
~detailed improvements in both the missile and the reentry systems. é
£9f While numerous concepts for new missiles have been examinea,
the priﬁcipal differences are in (1) the deployment mode (deployment;
{ in existing silos, rebasing, or a multimode deployment) and (2) the ;
. front end (selection or optimization of the MIRV payload). Deployment
: modes are important because of the weight comstraints they may imposé
; on new missiles. TIn general, most rebasing systems can accommodate |
% large missiles; concepts for offroad-mobile systems have specified
missile weights up to 270 Klb. Road-mobile systems are the apparent-
" exception; in unhardened vehicles they would be limited to about 40
K1b by highway legal load limits.
(U) New missiles deployed in the existing silos must, of course,
be dimensionally compatible with the silos. The several options and,
| constraints are outlined below. A subsequent section explores thg._é

MIRV payload/yield combinations possible in the various missile sizes.
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. (8) Compatiblllty With Ex1st1ng SllOS. Mlnuteman silos can

s e b T T ¥

‘ accommodate missiles c0n51derably larger than Minuteman (76 Klb)

. Missile weight limits are controlled by ground transportation. The
. heaviest object that can be moved over roads (special permit) is 90 ;
: to 100 K1b (plus thE‘transporter/erector). I1f this were the weight E
. limit for assembled missiles, a payload of about 4,000 to 4,500 1b
. could be expected. If that weight were the limit for unsegmented 1
: first stages, corresponding to a total missile weight of about 150 l
é Klb the payload would be about 7, 000 1b. Larger solid-prepellant i

'§ m1551les myust be transported with segmented first stages and assembled
< at the launch facility. Theelargest missile that can be assembled “in -
2 an existing silo without sacrificing the upgraded silo-hardness, has;.
- been estimated to be in the 250 to 300 X1b class.

(S) Hot Flyout Versus Missile Canlsterizatlon The size of new

m1331les depends also on the desired launch mode. Hot flyout from

the existing silos is possible with missiles up to about. 100 KIb.

Larger missiles must be canisterized for cold ejection launch. How~?
é;ever, capisterization may be desirable, even for smaller missiles, :
é'because of (1) deployment mode flex1b111ty (a common canister syatem‘
‘ may be feasible for both 51lo—based and land—moblle missile systems)
: and ﬁZ) enhanced hardness (a canister system can be easily shock- :
?mounted and made less sensitive to the effects of surface or crater %
. debrls and 5110 t11t1ng) l

(C) Solid Propellants Versus quu1d Propellants. Solid—propellant

;4mlss11es w111 be generally preferred for mobile deployment for con- %
venience in groundﬂhandling and transportation. Liquid-propellant i
?m15511es may have some advantages in retrofitting existing silos if \
fthe missiles are very large, because the one-time missile transporta—
{ tion andnassembly problems would be simplified.

(S) InterImeAgreement. While the Interim Agreement prohlblts the

conversion of land-based 1aunchers from light into heavy ICBMs, it does
: permit force modernization. There is an "initialed statement” that in
" the process of force modernization and replacement, the dimensions of

‘: land-based ICBM silo launchers will nof be. significantly increased.
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" There is also a "common understanding” that the term "significantly .

_ increased" means that an increase will not be greater than 10-15 per-
cent of the present dimensions of land-based ICBM silo launchers. A
There is no agreed interpretation of the term "heavy ICBM." There ié

"~ only a unilateral statement by the U.S. Delegation that any ICBM hav}
ing a volume significantly greater than that of the largest light ICBM
now operational on either side is considered to be a heavy ICBM. Thé
largest light ICBM is the Soviet S$S-11 with cylindrical envelope volume
: of about 3,200 ft3. While the term "volume significantly greater” has
- not been defined, a 15-percent increase, analogous to the above- :

. mentioned silo dimensions, will give a volume of 3,700 ft3, correspoﬁd—
. ing to a missile weight of about 195 K1b and a payload of about 9,00b
?‘lb. This may be the 1argestAlight missile possible within the U.S. :

: interpretation of the Interim Agreement.

" Illustrative New Missiles and MIRV Payloads

jﬁ?’ On the basis of the above considerations and assuming the :
Air Force's MX Program technology and 6,000 n mi range, some missile-

weight/payload combinations are listed below.

Weight Payload

{K1b) {1b) Weight Criterion
40 1600 Heaviest road mobile missile, soft
transporter/launcher
80 3500 Minuteman 3 weight class
100 4500 Heaviest assembled missile road/bridge
transportable i
150 7000 Heaviest missile with unsegmented 1lst
stage road/bridge transportable
195 9000 U.S. interpretation of heaviest "light"

ICBM under Interim SAL Agreementyg

(U) The MIRV payload/yield combinations possible for the above
missiles are illustrated in Fig. 10. Numerous MIRV payloads are avail—
" able for the larger throw weights; their hard-target kill effectiveness
depends, of course, on weapon accuracy. The yield/CEP combinations .
necessary for a 0.9 kill of typical Soviet hard targets are itlustrated

in Fig. 11.
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~ 14 Fig,10—MIRV payload/yield combinations (U) .’
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ﬁﬁd’ Some MIRV payloads for hard-target kill are shown in Table 6.
 Weapon system accuracy is a primary inpute the CEP/yield combinations
shown are required for 0.9 kill of the new hard Soviet silos (48P6 oﬁ
about 3,600 psi at one MI assumed here; current intelligence estimatqs
are not available). The number of such RVs possible is then shown as

-a function of missile payload.

‘997 Table 6

NUMBER OF HARD-TARGET KILL RVs
VERSUS MISSILE PAYLOAD (U)

(0.9 kill of 48P6 targets)

CEP (ft)/Yield (KT)
1CBM
Payload | 300/250 600/1700 900/5000
(1b) (RVs) (RVs) (RVs)
4500 8-10 3 1
2000 . | 12-14 . 4=5 1.
9000 14-16 5-6 2

NEW/SUPPLEMENTARY ICBM BASING OPTIONS - =~ -~ .-

(U) New basing concepts offer the most exciting and decisive :
- determinants for the future of ICBMs. Over the years, a large number
have been proposed, studied, and debated. Most of the concepts havei
. been put forward as means for improving the survivability of the ICBﬁ
. force. But beyond that common objective, they are not easily resolvéd
into an orderly array of possibilities., Basing concepts are most often
categorized by design features: fixed or mobile; silo, shelter, or
pool; road, rail, or canal transport, etc. These classifications are
descriptive of the required hardware and facilities, but they are not
very helpful in comparative evaluations or in assuring comprehensive
consideration of the alternatives.

(U) Here, a more fundamental approach to ICBM basing concepts
and their classification is appropriate; so we begin with some gen-~ -
eral comsiderations of the parameters that ultimately define the sur-

vivability characteristics of the force. These parameters provide a.
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. ldgié;i structure within'ﬁhicHAﬁﬂé“&iﬁéfse prdbésals~for-new basing f

:may be generically classified and then systematically reviewed for

- their technical, operational, and economic features.

Some General Characteristics of ICBM Basing

(U) The most important single parameter defining the surviva-

- bility eharacteristics of any basing is the kind of target geometry

' presented to the attacker; that is, whether his targets are point,

. line, or area target arrays. {(Deep space basing of ICBMs would theo%

;retically constitute a volume target array, but such basing is now

! prohibited by the Outer Space‘Treaty of 1967.) The target geometry,§

Ethe array size (number and spacing of points, lengths of lines, or E

area size), and the target hardness of a given basing system determlne

i both the atrack requirements and the inherent survivability of mlssiies

. deployed in that basing system. These fundamental relationships are

:illustrated in Fig. 12 for three dl.ferent target geometries.

(U) Each of the curves in Fig. 12 represents the minimum surviy-

. ing fraction of a target array as a function of array size. For mis+

. siles distributed randomly in the target arrays, this is also the

%minimum expected Surviving fraction of the missiles deployed. The

%array sizes are all normalized against an attack by one Soviet heavyg

éICBM and scale directly with the attack size (number of ICBMs), so é

" the figure illustrates survivability against fixed throw—welght threats.

S w0

The MIRVed payloads are theoretically optimized for maximum target k111'

 hence, the number of RVs and their yield vary from case to case as ai

: function of target geometry, array size, hardness, and the attacker'é

© CEP.

gpf’ The upper curves of Fig. 12 show the effect of CEP on sur--

“vivability, plotted for target hardness (41P6). It can be seen thatj

i target geometry determines the relative importance of attack accuracy:

point targets are very sensitive to CEP improvements, line targets

somewhat less, and area‘targets hardly at all. Array size increases’

" survivability up to a point of diminishing returns; such a point can-

jbe determined for each target geometry, harduess, and CEP.
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: Lo¥ The lower curves of Fig. 12 show the effect of target hard%
‘ mess on survivability; plotted for the same CEP (900 ft). The diffef—
ences between line and area geometriés are less pronmounced, but it.is
iapparent that area targets are more sensitive to hardness than p01nt~

‘ targets. In sum, point targeéts are more sensitive to CEP and benefit
. less from hardening than other geometries. Conversely, area targets
:are relarively immune o CEP dimprovements and can benefit more dlrectly
~£rom increased hardness. The characteristics of line targets, of
; . course, lie between the two.

) ; o (U) Whlle the target geometry presented to the attacker is a

concepts derlves not so much from: dlfferences in target geometry as 1t
does from the dlverse means for enfbrczng any glven géometry upon the '
attacker. Obv1ously, an.ICBM is not an area. or line target’ unless tﬁe
, ba51ng scheme makes it so by generatzng and mazntazntng a geometrlcal

sarray that must be attacked to’ kill the missile.

(U) The most common means:for gemerating a credible geometry 15
through some form of missile moblllty, usually by either redeploylng
,or belng able to redeploy the missiles to any arbitrary locatlon w1th—'“¥u

. 1n the 1ntended ‘target array. The modes of melllty include: ‘com~- i

. tinuous movements of mlSSlleS, xntermittent movement initiated in’

:»response to elther 1ntelllgence cycle times or attack warnlng, and no
movement after 1n1t1a1 deployment in the array. ?
) The.target geometry generated by moblllty is subject to cor jm;
lapse through the determined efforts of the attacker.- Reconnalssance ;'f
and surveillance act1v1t1es may be able to resolve missile loeat:.onsr ‘
w1th1n the intended target array and provide timely targetlng informa-
ition for an attack. Matntaining a credible geometry in the face of §
45uch efforts may be accomplished by various tactics applied elther tq
the missile movements or their sites. Such credibility tactics 1nc1ude
;concealment deception, or even overt operations. %
(U) The foreg01ng general considerations are basic to all ba31ng
conceptS' they pirovide a framework within which proposed basing schemes
‘can be identified and classified. Table 7 shows most of the famlllar

»

b381ng concepts systematically arranged.in a matrix. whose dlmen51ons
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Table 7

CLASSTFICATION OF ICBM BASING SYSTEMS

Hobility Mode

Intermittent, Responding to

Target Credibility
Geometry Tactic None Intelligence Attack Continuous
Missile silos Shell game/Random Shell game/Dash
OVE:RT DUB/Overt exits | Alr base hopper \\\\\
FOTNE DECEPTION Silos + Decoys Shell game/Decoy TLs \\\\\\\\\\\\\\\\\\\\\\\\
CONGEALMENT \\\\\\\\\ Shell game/Concealed \\\\\\\\\\\\\\\\ \\\\\\\\\\\\\
oz EZif v
Barge Barge
LINE |

N
Road}, Rail, Barge/ \\ Road, Rail,
Disguised Barge/Disguised
Road/Disguised/On \
i 1
strategic warning k\ .

(Concealed liunes

with "frozen"
CONCEALMENT missiles)

Canal basing \w Canal basing
Soft tumnels/No

portals - \\

Trench/Soft cover \\\

- \\

Offroad-~mobile
VIOL hopper
Sea sitter

Offroad-mobile Offroad-mobile

Air-mobile/Strip | Air-mobile/Air-~
alert borne alert

VIOL/Dash BMS/Undisguised

Sea sitter/Dash

NS
Offroad~mobile \ Offroad—mobile
+ dummies + dummies
BMS/Disguised .

DUB—Concealed

CONCEALMENT | ©¥its

DUB/Dig out FBM Submarines
Submersible Barge
FBM Submarines \

DUB = deep underground basing

e

BMS = ballistic missile ships

TL = transporter/launcher
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are target geometry, moblllty mode, and credlbllity'tactlc. Any ICBM

) basing scheme can theoretically be placed in an appropriate box in

o
such a matrix. There are several advantages in structuring new basing

concepts according to the dimensions of Table 7. First, it groups

- together those concepts which have the same fundamental survivability

; characterlstlcs (same target geometry, same moblllty mode to generate

s e s i s

the geometry, and same credlblllty tactic to malntain the geometry).
Thus, the comparative evaluation of concepts within the same box can
be made primarily in terms of cost.

Second, the matrix enforces comprehensive consideration of the g
alterﬁative eonéepts for ICBM basing. The crossed-out bOXES‘represeﬁt
comblnatlons which seem logically inconsistent and are, therefore, not

expected to bé a source of basing optlons. A1l other boxes have heep

; considered as possibilities for basing schemes. Thus, concepts for i

' basing that may be proposed in the future are expected to be variants

. of previously considered types rather than generically new types.

i

Finally, each filled box in the matrix represents a gereric bas?

é ing option, exemplified by one ot more specifié proposals. These

! generic optioms provide the structure and a suitable level of aggre—§

st w4 e
f

bl
gatlon for a systematlc review of fhe technical, operational, and

economic features of new basing for the ICBM force.

Point Targets

1

Missile silos are a familiar system of point targets with many :

desirable characteristics such as low operating costs. However, sipee

. each silo houses a missile, force and target array survivabilities a?e

iequal; and the force can be drawn down rather rapidly by accurate,

' MIRVed threats. Options to enhance the survivability of point target

?systems,fall into two categories: (1) deep underground bases (makiné

. the missiles nontargetable by the enemy) with many launch exits (to

- maintain sufficient launch capability), and (2) shell-game missile

- systems, with many redundant shelters and missile mobility (to main~:

" tain aimpoint credibility). Akin to the latter is a system of missile
. silos and inexpensive decoy silos, except that the missiles are "froéeﬁ"

. in their silos and rely solely on long-term deception for credibi}ipf.
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(U) Deep Underground Basing with Overt Launch Exits. Deep

- underground missile bases could store the missiles in virtually invui—

. nerable facilities. Since the stored missiles are nontargetable, all

can be assumed to survive. (Except for certain area target systems, .
all basing concepts require missile proliferation for enhanced sur- :
vivability.) Missiles can be launched through a system of exits, each
capable of multiple launch. Although overt exits have the individual
survivability characteristics of point targets, overall surv1vab111ty
may be improved 1f a few surviving exits are able to launch the entlge

force. A small surviving fraction of launch exits could be converteé

i

. to 100-percent survival of launch capability. ;

(# The potential advantages of basing missiles deep undergrou?d

" include, in addition to the physical survival of the force, the poss@—

bility for deploying the force in compact areas unobtrusive upon the!

public. The force could also hé provided with postattack maintenancé

. for enduring survivability. Since the response times and firing rates
Amlght be relatlvely slow {(of the order of 30 min) the force may not

" be suitable for LSO and counterforce roles; but it should have excellent

stability characteristics. The main concern with the concept is assgr—

ing that the missiles can get out--much of the total cost of the system

. goes into building of launch exits. The number of exits needed for
"adequate survivability depends on the threat, including that of trans-

- attack surveillance and reattack that might close the initially sur-.

viving exits. While banned by the ABM Treaty now, a preferential

~active defense overlay is a feasible way to preserve a desired number

- of exits.

(U) The development of deep underground bases will require a
major technology effort both to increase the confidence in and to re—
duce the cost of such systems.

(U) Shell-Game Missile Systems. Shell-game missile systems

achieve survivability through redundant aimpoints. Aimpoints could

be silos, garages, pools, or other shelters designed to conceal and

provide hardness to the deployed missiles. Hardness could be achievéd

¥
(U) Concealed launch exits are dlscussed under "Concealment ane
Target Systems," beginning on p. 71.
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;by;sﬁeitersueiooe‘oruoy ééﬁﬁihaﬁioﬁé of sheitets>asd miééiie'cépéﬁléé.
: Discussed below are the two basic issues of shell-game systems: taré
. get credibility and the relative shelter-to-missile cost. #
‘ w ,Tdrget Credibility--Shell-game systems achieve survivabiliéy
;through aimpoint leverage: several ghelters must be targeted to- j
' threaten one missile. It follows that the basic requirement of the‘%
. systems is target credibility: all shelters must be equally credibléw
}aimpoints to preclude'the array size from collapsing to the number‘oé“
'm15311es deployed. Discussed below are the four schemes llsted in ¥

Table 7 for malntalnlng shell—game target crediblllty.

ﬁﬂd’ Overt ‘Random Redeployment - This concept assumes that theli
l

}detectlon of . m15311es parked in shelters (elther by covert” or‘overt

agents or sensors) leads to relatlvely 1bﬁg intelllgencelcycle ‘times
";(ICT) Target compromlse by such "long ICTs could be countered.by ran—

- dom redeployment of missile transporter—launchers (TL) with an appro—

- priate redeployment cycle time. Since the detection of TL movements2

:by cavert means is expected to result in equally long ICTs, the méiné
Fthreat of detection comes from orbital semsors which could, in priﬁfé
;ciple,Vproviderneat—reel—time surveillance of TL movements. Howeveté
' %Since TL moveméﬁts from one shelter to another should take only affe%'
Emlnutes, detectlon by satellite sensors could be prevented by scheduI—'
ilng overt redeployment moves in darkness (optical), under cloud coverf
? (IR and optlcal), -or " during predictable gaps in satellite f:overage.:,’E R

;All weather, day and nlght survelllance is p0551blevon1y with synthetlc

‘3aperture radar (SAR) or phased-array radar systems. In general, such
;threets of deteetion have been discounted: SAR systems require hundreds‘f‘:
i of satellites for frequent coverage (10-min average frequency) WhlIe
éphased—array systems can, in pr1nc1ple, prov1de continuous coverage,
Ethey"can be jammed, or spoofed by decoys.

; (U) Overt Dash Redeploymenf = In this concept. TLs and crews j : "3:ﬁi
EWOuld‘be stationed in c¢entral shelters ready to dash to a randbmly“‘é ’
éselected adjacent shelter upon attack warning. As dash systems, theé
%need reliable warning and speed commensurate with available warning i
étimes. However, they are also subject to the satellite survelllance;

{

Asystegs.Qesogssed“epoye, Slnce “the attacker trlggers the dash.at a §
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time of his choosing, his one-time sﬁrveillénés'féquirémeﬁts to ﬁfsc%
* the dash are greatly reduced. On clear days, the combination of a few
optical sensor satellites and in-flight retargeting of RVs could maks
the effectiveness of this mobility mode questionable. :
: (U) Concealed Redeployment — Detection of TL movements can be !
1 prevented by concealment covers over roadlnetworks. However, inexpe@Q .
- sive soft covers can be blown away by light attacks, forcing the syséem
: back to overt mobility. Harder covers are likely to be costly.. :
(U) Deception Redeployment - Deception systems could use both é

real and dummy missile canlster~1aunchers and separate transporters.,

‘The canlsters could be- exchanged at random under a concealment cover.
sDeception systems will be more costly ‘than overt systems ‘and their é‘
ftransattack mobility may be degraded because the transporters are f.
. separate from the missiles. . E
Lﬂf In sum; shell-game target credibility can be maintained byf
overt fandom redeployment scheduled to avoid detection, provided, hb%‘
ever, that continuoﬁs spaceborne radar surveillance can be ruled Qut§
~either on technical and cost grounds or because of countermeasures.

If not, target credibility will require the use of concealed or deceﬁ+
tive fedeployment;‘both more costly than overt redeploymen;. Possibiév
jrequirements for maintaining transattack credibility~ms§ also affect%
%the choice of shell—game mobility modes. . . .;

gﬂf Cost-Effectiveness ConStderat@ons--The cost—effectxveness j
_of shell-game systems depends largely on the cost of shelters.~ ThlS;
;can be shown by using mlnimax system cost criteria for sizing the force.
" Unit missile and unit shelter costs are defined as gll life cycle costs
?(procurement and operations) necessary to add either one unit equipment
" (UE) missile or shelter to the force. Thus, the life cycle cost of'é
. system (exclusive of RDT&E) is the sum of UE missiles times their unit
; cost and shelters times their unit cost. Forces are sized to providé
? a desired surviving force against a specified threat, obtainable by’
different missile aﬁd shelter combinations. In a minimax cost model;
¢ the attacker maximizes his kill (optimal MIRVing and targeting) and .
: thereby the cost of all possible combinations. The least costly of

- these maximum-cost forces is the minimax system cost force selected :
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i by the defender. figure 13 presents: some typical minimax solutions f

? for the systém cost when normalized against threats by one optlmally

" MIRVed heavy ICBM. These unit system costs scale directly with the f
attack size; for example, if systems with a $20 mllllon unit m18511e

" cost are attacked by 300 heavy ICBMs, the cost ordinate :is multlplleé

" by 300 X 20 = $6 billion. )
jﬂﬂ' While the minimax system costs are driven up by 1ncrea31ng

- threat (either increasing throw weight or improving CEP) and depend °

: on the desired degree of force survivability, they are greatly affected

[ by the cost .of shelters. The costs, triple as. the shelter—to-m1551le

K —~——CEP. 300 ft
CEP 900 ft P !
¢l %
/s
s
/s
P
s
5| yd
. Survwmg // :
o [P missiles :
§ g . per //
21 o 41 “aftacking e ?
g = ICBM - -
il 7 8 ' '
Slae .
RE 5|
g2’
515
9|
1 ‘ .A
-300-psi shelters
-0l i ] 1 i

Unit shelter cost
Unit missile cost

!;8’)' Fig. 13—M1mmax system cost of shell game systems normalized
agamst one opt1maﬂy MIRVed ‘heavy-Soviet ICBM
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. cost ratio increases from 0.01 to 0.1 (e.g., from $0.2 to $2 million;

. in the case of $20 million unit missile cost). This cost ratio is ai

- basic determinant of shell-game cost-effectiveness and can be used té

- compare and evaluate any proposed system concept. :
&7 In optimizing shell-game systems, there is also a trade-off

 between the number and hardness of shelters, the optimal hardness de-

" pending on the relationship between hardness and cost. Of course,

‘ lower hardness levels need larger shelter separation distances and

: larger deployment areas. For example, 300-psi shelters need about

{lO,to 15 n miz area to counter ene optimally MIRVed.hgavy I1CBM, 100—§si

Y sheitetstabout twice that area.~ These requirement;yafé éétisfied with

3y laﬁd.potentially available for shelter deployment, about 10,000 n mi%

fin military Eases.(dedicatéd DoD lands) and another 12,000 n mi2 on .

;contiguous Bureau of Land Management land.

_Line Targets

(U) Line geometry targets, geﬁérated by missile TL movements over
" linear networks, constitute the second major group of target systems§
" Typically, overt and deception mobility concepts would deploy missilés
" via the public transportation systems. Rail-mobile Minuteman test .
" trains were operated over the nation's railways in 1960. An importaﬁt
_concern is the potential interface problems caused by the regular
‘movement of nuclear weapons and the commingling of military and civii
. targets. Discussed below are a concept for a disguised road-mobile j
isystem designed to overcome some of the public interface problems and
. several concepts for concealment systems deployed over dedicated
;networks. . ]

S?f Disguised Road-Mobile Systém.* Some of the public interface

. problems of road-mobile systems could be minimized by deploying at a’

. few military staging bases TL vehicles disguised as commercial vehicies.
Since these vehicles would be concentrated and soft, the system must be

.considered vulnerable to surprise attacks. On strategic warning, how-
ever, the missile carriers could be flushed to dispersal locations

selected from among the several thousand smaller military installations

*
(U} The concept may have numerous variants.
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throughput _the country. Since the disguised vehicles should not present

; recognizable signatures to satellite sensors, TL movements could re—
- main hidden within nonmilitary traffic, and the carriers would be non—

' targetable until detected and identified. This concept should be

s

- considered as a special, low~cost basing option u31ng small miss1les

(up to 40 000-1b within highway weight limits) and deriving their
survivability from strategic warning.

(o) Concealment Line Targét Systems. Concealmént systems would

- generate line geometry by linear mobility under specially built con—E

cealmentvcovers. These systems couyld be hardened to increase their E
survivability. !
£9&' Propose& Cbncepts--PrOposed concepts include those deploylng
submersible launcher capsules in canals and wheeled TLs in shallow :
underground cut-and-cover tunnels and in soft-covéered trenches. Mis<

siles could be launched from any point along the line, Typically, line

: hardness would be achieved by hard TLs or missile capsules rather than
- by a hard cover. With intermittent or continuous mobility, these sys—
i tems could prevent detection and have equal preattack credibility.
?The main problem is transattack credibility. Light attacks might re—
?move or destroy a soft trench cover, thus revealing missile locations
iand leaving them vulnerable to follow-on attacks. Canal. ‘systems may

: be vulnerable to cratering attacks and may drain. Although such draxn—

s
H

, ulvert-type covers have been proposed to maintain concealiment. i
' (Critics have questioned whether there is enough water or level land

: for canal ‘systems. )

(U) Cosbeﬂfféctzveness——The cost-effectiveness of concealed hard

villne systems, in analogy with shell-game systems,; can be examlned 1n
‘terms of their unit system costs. Using unit missile costs as before
“and defining "unit line cost” as all system costs necessary to add{ :

-one n mi of line, Fig. 14 presents some typical minimax system costs.

The costs are much less sensitive to improving CEP znd llne-to-m1551le

‘cost ratio than the corresponding costs of shell—game systems.
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}87’ Fig.Mﬁ—Minim@x system cost.of hard line systems r{ojﬁna‘ﬁzed
‘against ‘'one optimally MIRVed heavy Soviet ICBM

:Area Target Systems

(U) Area targets are least sensitive to CEP improvements, and :
" they benefit most directly from hardness. Area geometry is geﬁerated
;by mobility om, above, or below the ground or sea surface. The typef
or mode of mobility and speed requirements depends on the credibilitj
.tactics used. Briefly discussed are possible overt and concealed aréa
target systems. Deception systems might take the form of real and
-dummy TLs on land or disguised ballistic missile ships at sea.

(U) Overt Area Target Systems. Area target systems generated ﬁy

‘overt mobility rely on speed to maintain target credibility, i.e., to
escape aimed attacks based on detection and the associatedyICT. If ;he
- speed is dinsufficient, the target area shrinks or the systém becomes a
"set of point targets. Area targets are affected also by the operating
media: land, sea, and air. Sea basing options include undisguised

-ballistic missile ships and "sea-sitting" amphibian aircraft. The
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latter is a variant of alr—moblle ICBM systems using both sea and alr

- media for survivability. Briefly discussed below are land~offroad aqd
a1r~mob11e ba51ng optlons. !

)] Offroad%Mbsze ICBM Systems-*OEfroad—moblle systems could

- Operate in two modes: dash in response to attack warning and movement
1n Tesponse to detectlon Minimum speed requirements depend on avallable
tlme, vehicle hardness, and threat. Some typical speed requirements :

‘ are illustrated in Table 8 against threats by optimally MIRVed heavy
ICBMS ICTs based om in-flight retargeting of RVs are shorter than f
typlcal.attack warning times (WIs); there is only one effectlve moblllty
) mode against such threats--a very high dash speed to escape almed

attacks.

o i el

(¥ Table 8 )

MINTMUM TL VEHICLE SPEEDS (N MI/HR) TO OUTRUN ;
A PATTERN BARRAGE BY HEAVY SOVIET ICBMs (U) :

(7 RVs @ 2.3 MT)

TL Vehicle Hardness

ICT or WT
(min) 2 psi 10 psi 25 psi

'3brMiﬁiﬁum iCanithoﬁt
- An-flight retargeting ‘| 50 is 9

20y, ... 75 26 14

15V§oz§1blet2$s for 100 35 19 | !
10)74sh Systems 150 52 28 i
6}Possible ICTs with 250 87 47
3 in-flight retargeting | 500 174 94 3

(U) Dash systems are normally parked, ready for one-time dash—
on-attack warning. The movement frequency in response to detection .
_depends on both ICT and the detection‘frequency; for example, the
coverage frequency of satellite surveillance systems. Such movements
"can be forced toward continuous mobility if both ICT and detection

intervals decrease.
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sz About 480,000 n mi2 or 21 percent of the total land area
in CONUS is federally owned. Some 65,000 to 100,000 n mi2 of this _
public domain may be suitable for offroad operations in the western :
" United States. Other possibilities are deployments restricted to
' military bases, possibly including contiguous land from the Bureau
~of Land Management. To illustrate force survivability possible in .
: these deployment areas, Table 9 shows the attack throw weight needed,
as a function of missile vehicle hardness, to barrage the areas for :

100 percent kill.

LSy Table 9

ATTACK THROW WEIGHT NEEDED TO BARRAGE DEPLOYMENT
AREAS FOR 100 PERCENT KILL (U)

Throw Weight (M1b) '

Deployment Area ' TL Hardness (psi)
Size
Type (n mi2) | 2 10 15 25
DoD (Military
reservations) 10,000 |0.07 0.57 0.8 2.0
~ DoD + contiguous BIM| 22,000 }0.16 1.3 1.9 4.4
DoD + public domain | 65,000 [0.46 3.7 5.6 13.0

925 As is seen in Tables 8 and 9, offroad ICBM systems must be .
:relatively fast in order to escape aimed attacks and relatively hardA
in order to minimize deployment area requirements for barrage attacks.
The practical hardness limit of wheeled offroad TLs is 10 to 25 psi.3
- For deployment, such systems would need all the public domain poten-!:
tially available. Their speed requirements can be met for threats
based on ICTs without in-flight retargeting and possibly for dash on:
>attack warning. However, they would be unable to escape threats based
‘on ICTs with in-flight retargeting of RVs. While speed could be in~
- creased by air-cushion, heavy lift helicopters, or VIOL-type vehicles,
these vehicles are softer and may need more deployment area than is

potentially available.
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: (U) Azr-mosze ICBM Systems--Alr—moblle ICBM systems would use
:large—payload long-endurance aircraft as mobile ICBM bases in one or
more operational modes. f
m Continuous Airborne Alert - Airborne alert generates an area
target with Superior survivability under bhlind barrage attacks. Sinée
routine peacetime operations over CONUS are believed to be precluded
because of public safety, deployment is usually assumed to be over
international waters supported from a few large coastal bases. Whlle
- pattern barraging does not appear threatening because of the large
favallable patrol areas, aircraft loitering over international waters
g‘"may bé exposed to a variety of as yet ill-defined technlcal threats '

i

. {of detectlon, tracking, and subsequent negation. ‘

(U) -Dispersed Groumd Alert - Aircraft would be deployed with - S

missiles and crews onboard ready to scramble uponr attack warning. Sur—

‘v1vab111ty 1s similar to that of a bomber—tanker force, with depressed
ftrajectory SLBMS belng seen as the mairn threat. Surv1vab111ty depends
" on aircraft reaction time, escape speed, base location, and basing
lden51ty. Collocation with the bomber Fforce on existing bases is 1iké1y
éto intensify the bomber survivability problem, s0 additional baseS'may
“be required. '

(U) Mixed Mode -~ Airborne and strip alert modes can be combined
"in a mixed mode where the force proportion would vary with the defense
Acondltlon (Defcon) level. One concept would set crew ratios and mainte—
inance facilities at a level permitting full alrborne alert operatlons
‘over a protracted crisis of several months.

g?f The,surv1vabllity of air-mobile systems depends on their
;deployment mode and on the quality and confidence of both strategic
and tactical warning. In essence, survivability against surprise
‘attacks demands continuous airborne alert. If strategic warning can.
e‘be assured, g mlxed mode w1th continuous alrborne alert ¢an be used
5during a crlsls. If tactlcal (attack) warning can be assured, a str1p
“mode can be used, provided the system has a reliable and compatible
reaction<an& escape capability. In theory, reliable attack warning,:
'with or without strategic warning, should lead to equal survivabilltj

«However, since the alrcraft reaction time needed for safe escape is on
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the order of 2 min, it probably cannot be maintained routinely without
strategic warning. The system costs, of course, increase from strip;

alert to airborme alert (airborme alert may also have problems with .
 fuel consumption). {

(U) Independent of their deployment mode, air-mobile systems have

limited postattack endurance aloft and must rely on a soft, targetab;e
_base structure for extended endurance, a problem shared with the bomber
_force. One proposed means for enduring survival is the use of large 4
~numbers of emergency dispersal sites for aircraft support and turn-
;around.

(U). Concealment Area Target Systems. While overt area systems .

‘rely on mobility and speed for survival, another alternative is to dény
;timely“and useful targeting information to the attacker. The critiéél
'requirement then is to prevent detection with short ICTs rather than;
to outrun an attack. Submersible launchers are readily concealed in
Water, but concealment is more difficult in other media.
gﬁf Deep underground basing, discussed under "Point Targets," on
p. 65, can be converted to an area target by the use of concealed launch
.exits. Concealed launch exits.would terminate some distance below the
:ground surface, can be constructed from below without any observableE
"signs or activity on the ground surface, and could be opened by an
. explosive system to permit missile launch in about an hour. :
E sﬂf Concealed exits would provide a hard area target, inherently
:the best of target geometries. Moreover, the cost of underground baées
:using concealed exits may be less than that of other basing. Once bdilt,
however, the exits depend critically on measures to maintain location
security throughout the life of the installation. While secrecy may
appear a cheap and attractive way of gaining survivability, it is al#o
- a risky one because one can never be confident of his secret. This wvul-
nerability could be alleviated by providing a capability for reopeniﬁg
/ damaged exits or excavatlng new ones. With such a back~up, launch
_éggébllity might be restored in a few days or weeks. T
(U) Submersible barge systems, combining concealed area mobiliﬁy

and hardness, have been proposed as a low-cost alternative to FBM sub~-

‘marines. Deployment has been postulated in U.S. inland or coastal .
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f‘waters that can be essentially closedvto enemy antisubmarinéiﬁarfare,
;‘removing the need for quiet submarines of ﬁigh speed dnd maneuvera-— %
bility. The launch vehicle can be a relatively inexpensive submariné
5 with reduced requirements for manning, speed, power, operating depth
and navigation and communication equipment. Possible deployment areas
; include the Great Lakes, Hudson Bay, Gulf of Mexico, the Alexander )
" Archipelago off Alaska, and the coastal waters along the East and West

Coasts.

Summary Observatlons

TR

?' gﬂf “This review of the possible ICBM basing concepts does not g

é indlcate any "perfect" system. Some concepts face potential problems
Ifrom satelllte sutveillance which might eventually provide near—real~
_time detection and tracking of overt mobile vehicles; others pose

. problems with the public interfaces they would generate. The more

.flikely candidates at this time are shell-game, deep'underground,-con% 5
~cealed hard line, air-mobile, and submerged barge systems. These syé-
:tems can all deploy virtually identical missiles. Delivery accurac1es,
avallabllltles, and reliabilities may differ, but not markedly. Larger
dlfferences appear in postattack endurance and force respon51veuess.f
Magor differences may also arise in SALT verification of farces.* :
jﬁfr Any choice among the new basing options, of course, will bé

: greatly affected by costs. The general cost-effectiveness trends of§

?shell—game and hard line systems show that hard lipe systems are reld-
xtlvely more effective against smaller CEPs, but any final cost comparl—
; son will depend on the unit shelter and line costs. The cost of deep
underground bases is mostly associated with the exit system. Austere

iICBM basing in submersible barges or c¢heap submarines would seem to é
joffer a clear cost advantage over ongoing development of sea-based sﬁs-
litems‘ The cost of air-mobile systems can vary widely depending on tbe

‘ operat10na1 mode selected. Whatever detailed cost comparisons may

(U) SALT considerations include a unilateral statement by the f
U.S. Delegation that "the U.S. would consider the deployment of oper-
ational land-mobile ICBM launchers during the period of the Interim
‘Agreement as dinconsistent with the objectives of that Agreement.”. ...
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. reveal about the choice of new basing options, it is very clear that
' rebasing for the purpose of enhancing the survivability of the ICBM

" force will be costly.
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IV. AN ASSESSMENT

‘The foregoing perspective of current issiites and future options for
© the U.S. ICBM force is intended as an objective background for decision-
" making. How that background is assessed as foreshadowing the future of

the force depends upon some further, subjective considerations:

What are the erucigql issues?

What views are taken on those issues?

¥

Which of the available options are regponsive to those views?

; Answers to these questions are not necessarily singular: they may vary

" with people and time. While preparing this perspective, the authors:

k bhave formed their own judgments on the answers. 1In this final section,

f we depart from the summary perspective and present our views and judg~

. ments on what all of thig implies for the future of the U.S. ICBM force.
Thus, this final assessment forms a separate, more subjective part of
the report, rather than presentlng‘the conclusions of a quantitative
analysis. Our readers may represent a variety of viewpoints; they are

. encouraged to draw their own conclusions.

We see the most important and pervasive concern to be the preser-

;yvatlon.of the long—term.capablllty of U.S. ICBMs to deter a preemptlve
nuclear attack, both in fact and in appearance, in the face of the fore-

. seeable developing threat. The principal source of this concern is the

“large—scale Soviet deployment of accurate MIRVed missiles that could
threaten the survival of U.S. silos.

‘ Averting that possibility by negotiated limitations on MIRVs or
throw weights is to suggest that SALT determines the future of the U.S.
ICBM force. Avoiding the consequences of the threat either by abandon-
ing the silos or rebasing the ICBMs, implies that a silo-based missile
force is one the U.S. can or should do without. To ignore the concern
is to deny both the scenario and rationale for strategie nuclear forces.
" While these futures are extremes which may bound the future of U.S.

. ICBMs, we find them neither attractive nor realistic as solutions.
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THE PIVOTAL ISSUE

Instead of boundary solutiomns, we have sought the pivotal issue
that, more than any other, might be a watershed for the future of the
force. We submit that such a pivotal issue is whether each of the
strategic offensive forces--ICBMs, bombers, or SLBMs--has some unique
role within the U.S. strategic posture. If the ICBMs are conmsidered
simply as one of three different ways of doing the same job, then we
are not sanguine about their prospects as key elements of the future
U.S5. strategic posture. However, if the ICBMs are seen to have a
special role in the posture because of their unique capabilities and.
characteristics, then several interesting alternative futures are .
evident to us.

Resolution of this pivotal issue hinges not only on the actual :
charactéristics and capabilities of ICBMs and on their actual role in
the strategic posture but also in large measure on public perceptions
of the job that ICBMs are supposed to do.

To suggest how decisive this issue may be, we offer below two very
different prospects for the future of the force, depending upon how the

question is resolved.

A FUTURE WITHOUT MUCH PROMISE

If the U.S. ICBM force is viewed as just one of three strategic

offensive forces whose principal and common role is to deter a nuclear
attack through assured retaliation, then the overriding concern will
continue to be the survival of ICBMs in a preemptive attack. Compar-
isons among the three forces on the basis of survivability are invited
simply because it is the basic common denominator of retaliatory capa-
bilities. Other qualities, admirable or not, are likely to be dis-
counted as not essential or central to the principal role of strategic
forces.

The most responsive options for significantly improving the sur-
vivability of the ICBM force to a disarming attack are (1) to launch
the force on attack assessment, or (2) to rebase the force. While
. there are other alternatives, they appear less effeéctive or practical.

- For example, proposals to make the survivors more capable, such as
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: deploying larger missiles oi mofe RVs pef missiie, will generally mnot

be recognized as solutions, because the dominant perceived concern is

« force survivability--not the ability to execute some well-defined task

requiring so much throw weight or so many RVs. ‘
Further hdrdening of silos looks like a losing gamé in the facei

of increased missile accuracies. Active ABM defense may be a techni~

i cally effective way to improve the prelaunch survivability of the ICBM

: force, but its acceptance is impeded by the restraints of the ABM Treaty

~and the emotional legacy of the ABM debates.

. Launching the ICBM force on attack assessment is probably the

: simplest and most cost~effective way to frustrate a counterforce attéck‘

© . But as a declared policy, we believe it would be vigorously opposed. as

: both dangerous and unstable (an accident could theoretically precipiﬁate
" a nuclear war). ” :
Nevertheless, we believe that the technical capabilities to launch
. ICBMs on attack assessment should be developed for their deterrence :

" value-—so that no adversary would dare assume that the U.S. could not

" launch the foree out from under‘énY‘at;empted disarming attack. They
should not be costly. We also see sqcﬁ technical capabilities as pro-
" viding additional flexibility 4n crises, where the declaration of an:

' emergency readiness to launch the foréé on attack assessmernt could ‘
serve as an additional rumg in an escalation ladder. But we do not go
: so far as to urge that the "survivability" of ICBMs be p;edic}ted‘on a
i policy of launching the force on attack assessment; the assurance of"
I€BM retaliatory capabilities should not-rest upon such an awesome

- commitment.

The possibilities for improving the prelaunch survivability of .

- ICBMs through rebasing are numerous, but we have seen mone that look

: promising as a solution for the entire force. OQur appreciation of the
j rebasing concepts now being considered for the U.S. ICBM force leads

. us to believe that if applied to the entire force, they would be very

. costly, of debatable effectiveness, and likely to sacrifice some im-
portant attributes (e.g., accuracy and security) of the present forcé.
: Of course, the search for rebasing concepts continues, but a good sipgle

solution is ot yet im sight.
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Diversified basing of the ICBM force has been proposed as a means
to diversify vulnerabilities, but it will impose most of the same draw—
backs as a single rebasing solution: it will be costly, there will be
arguments over the relative effectiveness of the several basing schemes,
and some of the better characteristics of the present silo basing are
likely to be lost. Diversified basing concepts will result in a frag-
mented ICBM force; and if adopted primarily to improve the overall force
survivability, each fraction will inevitably be subject to survivability
comparisons with SLBMs. The failure of some portions of the 1ICBM force
to measure up to the perceived survival standards of SLBMs would result
in pressures to eliminate marginal or inferior fragments. Hence, piéce-
. meal dismemberment of the ICBM force might be facilitated.

In sum, if the ICBMs have no unique role within the U.S. strategic
posture, we do not see a promising future for them. Their evolution
~ would then hinge upon overall force survivabilitx,fand we have not been
' able to identify any good force-wide options fofgréliéving present con-

3
cerns over ICBM survivability against a preemptive counterforce attack.

. SEVERAL PROMISING FUTURES

If it is accepted that each of the strategic offensive force ele-

ments could have a special role or roles within the U.S. strategic
posture, then we see several interesting alternatives for the ICBM
force. We can think of at least four special roles for ICBMs; perhaps

: there are more.

Limited Strategic Operations

While providing LS50 capabilities cannot be claimed as the exclusive
domain of ICBMs, we believe that ICBMs possess and promise more of the
desired attributes for LSOs than any other strategic force element. If
1.50s are a special role for I1CBMs, the principal concerns will be to-
ensure effective and flexible targeting with minimum collateral damage.

% :
Even though these concerns seem exaggerated to us. We believe
_ they reflect a preoccupation with a narrow definition of the purpose:
of strategic forces, with extreme threats, and with simple analytics.
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The prospects for &ontfollihg ﬁnwanted collateral damage whiléni
- achieving the desired level of target damage are dominated by delivery
accuracy. There is little doubt that the accuracy of ballistic mis-
siles can be improved markedly with the technical means available; the
' questions have to do with whether we should impréve ICBM accuracies :
E (because of their counterforce implications), by how much, and by whgt
means. ‘ :
The highest possible weapon delivery precision should be sought:

: for LSO capabilities. For some LSO tasks, zero-CEP via terminal homing
: is desirable so that the smallest possible yield, or even conventibnél
: explosives, can be employed where conditions dictate or permit. Whiie
:’reliance.on terminal or external navigation aids for assured retaliatory
capabilities might be eschewed, we see no reason why their benefits é
for lesser contingencies should be forsworn. For LSOs, we believe tﬁat
. ICBMs should not be restricted to all-inertial guidance. This imposes
an upnecessary limit on delivery accuracy and, hence, upon the required
_ weapon size and consequent collateral damage.
V Options for improving the targeting flexibility of ICBMs for LSOs

. ineélude additiondl C3 functions, explicit targeting, variable yield,.

. selectable fuzing, earth-penetrating weapons, etc. All seem worth— :

; while--at least in small quantities., None seem very costly cqmpared:to

'ha new missile or rebasing the ICBM force. Perhaps the greatest impe@i—
.i men;.;o-thei; development is that they are not large-scale, force-wiae

. program options. . .
Large numbers of ICBMs are not required for LSOs, nor are large;
. missiles with heavier throw weights. In some cases, MIRVs are liabil-
. ities rather than assets. In the present U.S. ICBM force, our most
. accurate missiles are MIRVed, and that could be awkward for some LSOs.
A few very accurate single-RV missiles should be available.

Since large numbers of missiles are not required for LS0s, we be-

lieve that elite force concepts are attractive. Some of the features
- desired for LSOs could detract from the performance of other strategic
" tasks if implemented throughout the ICBM force. Moreover; high-
confidence hard-target kill capabilities (for LSOs against selected

. hardened facilities) would not engender as much concern about their
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counterforce potential if they‘were acquired only in limited numbers
for an elite force.

| An elite ICBM force for LSOs might consist of a squadron (50) or

" a wing (150) of Minuteman missiles. If the elite force were seen as

presenting a preferential target for a Soviet LSO, it might be deployed

in Wing VI at Grand Forks, under the Safeguard ABM umbrella. That V

arrangement might also be seen as advantageous in the ratiomale for

maintaining a single Safeguard site: it could shift the principal

~ threat scenario from an all-out attack to LSOS; a threat that may be

- technically less demanding (or overwhelming).

If we have any reservation about the potential future of the ICBMs

. for a special role in providing LSO capabilities within the U.S. stré-

tegiec posture, it ié not with the qualities of ICBMs, but with the con~

cept of LSOs. It remains to be shown whether LSOs are a durable and

useful concept contributing to deterrence. If they are, we think ICBMs

will evolve as a principal instrument of that concept.

Assured Reserve Capabilities

Another special role is that of providing a reserve of strategic
nuclear weapons tﬁaﬁ can be'heid inﬁiolaﬁle énd"avéiiéble for a
iong time in general nuclear war. While the abilities of U.S. stra-
tegic offensive forces to survive in the transattack period have been
widely analyzed and discussed, far less attention has been given to
the long-term survival of strategic forces in a seriously degraded
postattack environment. Because of their relative autonomy during ex-
tended patrol operations, nuclear-powered submarines offer attractive
survival characteristics (with the possible exception of assured two-
way command communications) for periods of several months into a post-
attack period. Beyond that time, the breakdown of logistic support
would probably limit the availability of SLBMs.

We believe that the U.S. ICBM force has several shortcomings for
both immediate and long-term postattack survivability. The immediate
survivability problem (past the first day) is tied up with providing
electrical power, while the long-term problem in the following weeks

is the same as for the SLBMs: logistic support. Both of these
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" problems could be favorably affected by making the missiles dormant;
We believe thét dormant'éperation‘of a portion of rhe Minuteman ICBMs
would provide a low-cost reserve foice with lOngfterm\survivability,v
at least until a significant Soviet counterforce capability emerges.

In the more remote future, if Soviet counterforce capabilities
dominate the question of ICBM survival into the postattack period,
rebasing of ICBMs for an assured reserve force may be an attractive
option. One concept worth exploring is the basing of dormant missiles
- in secure underground bases.

The needed size of such a reserve is probably no more than a

" hundred megatons deliverable to several hundred &épdtrate aimpoints.

; The use of MIRVed missiles would reduce the required number of delivéry

j véhicles, but they might be less manageable than a larger number of :

; small missiles with single warheads. In any event, we do not see wh&

reserve force missiles should be burdened with the features and costé
for quick reaction, high accuracy, or sophisticated defense penetration.

‘ SLBMs are certainly candidates for an assured reserve force. In

. a competition, land-based ICBMs may have two advanéages: First and :

7iggrhéps most . important, ICBMs in underground bases are likely to be

cheaper to store securely out of harm's way than SLBMs continuously !

at sea. Second, ICBMs can probably be stored (and controlled) consider-

. ably longer than the operational life of SLBMs without land-based

- logistic support.

ACounterforce

If a special role for ICBMs is to provide counterforce capabilities,
' we see an interesting, but very controversial, future. Any investment
of counterforce capabilities in the ICBMs will be seen by many as de~
'stébilizing, unless they are rebased to better survive any foreseeable
Soviet attack. On the other hand, even if the ICBMs were more securely
based, some would challenge the need for substantial counterforce capa-
: bilifies uniess~the U.8. had aspirations towaid a disarming firstfstrike
posture. Either way, any attempt to develop a significant c0unterfo;ce

capability in the U.S. strategic posture is a journey on a bumpy road.
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We. are aware of some sophisticated arguments for acquiring (or threaten-
ing to acquire) counterforce capabilities, but we do not think they
would carry the day in the present public debate.

The technical routes to substantial counterforce capabilities in-
clude improvements in hard-target kill capabilities through increased
accuracies and yields, or through a larger missile with greater throw
weight. There is little doubt of the technical feasibility of either
approach. If constrained to the present missile, the most expeditious
route might be to augment the inertial guidance with radio aids. With
a larger missile, larger yields and greater numbers of RVs could com~
pensate for the accuracy limitations of all-inertial guidance.

If ICBMs are rebased to make them relatively immune to attack, -
then the need for counterforce improvements beyond those needed for -

i LSOs is hard to justify. Moreover, if the requirements for counter-

* force hard-target kill capabilities do not exceed those needed for LSOs,
the qualities of the present fixed silo basing for LSOs seem preferable
to those of most rebasing concepts. If counterforce capabilities well
beyond those required for LSOs are somehow justified, then for a crisis-
stable posture, the adopted basing scheme would have to enforce an un-
favorable exchange upon the attacker in terms of counterforce capabil-
ities expended versus those destroyed. Some of the basing options for
~a new ICBM now being studied by the Air Force meet that criterion, but
so do sea basing optiomns.

The possibility of investing any counterforce capabilities in
SLBMs rather than in land-based ICBMs cannot be discounted if the de-
velopment of substantial hard-target kill capabilities is deliberately
undertaken by the U.S. With external guidance aids, we believe that
the accuracy of SLBMs can be adequate for hard-target kill capabilities
within the Trident missile throw weights. Thus, ICBMs might have to
compete with SLBMs for any special counterforce role in the U.S. stra-
tegic posture.

We are not sanguine about the competitiveness of the available re-
basing options for ICBMs. They are not clearly superior to the SLBMs
in survivability, even though they are different in their vulnerabil-~

- ities. The new basing options are likely to be much more costly than
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. the present silo basing, possibly as cosély as submarine basing. How-
i ever, if the desired or required counterforce capabilities could be -
efficiently packaged in a relatively small number of missiles——say one
or two hundred-~then the cost of the rebased force would be bounded in
proportion. - A numerically small force would likely require a large
mi§sile with many accurate MIRVs, and such a missile may not be com~

patible with mobile basing concepts that have been proposed.

* Equivalence

The concept and precepts of strategic equivalence presently re-
flect some concerns about strategic posture asymmetries and thirdepa%ty
perceptions. These indicate a special role for ICBMs in the U.S. st?a—
;~tegic posture because ICBMs are an important part of the Soviet postﬁre.
If the U.S. wants ICBMs in its strategic force posture so as toi
* look equivalent to the Soviets, then retention of the existing force,
which 'is paid for and relatively inexpensive to maintain, is an attrac-
tive option. Given only the political imperatives of matching the
Soviets in possession of ICBMs and in aggregate numbers of strategic
delivery vehicles, there is no more cast—effective choice than the ‘

. present Minuteman force. .

If the measures of equivalence become more sophisticated and in-
clude comparisons of ICBM throw weight, numbers of RVs, accuracy, eté.,
silo basing will continue to offer cost~effective thions for maintain-
ing,eéui?alenge.! Refitting the present silos with a larger missile,.

- while not cheap, will almost certainly be cheaper than most other‘meéns
. for increasing ballistic missile throw weight,

Thus, the present silo-based ICBM force could continue to be an
inexpensive way to maintain equivalence with the Soviet strategic pos-
turé. Whether the rationale for equivalence is sufficiently developéd
and accepted to secure a special role for ICBMs is problematical. If
the concerns for the survivability and stability of ICBMs lead to re~
basing, then we doubt that the ICBM will continue to enjoy its present
_ substantial cost advantage over other strategic offensive forces. Ip
any event, we believe that the political climate will favor equivalence
over stability, and that the economic climate will continue to favor

the present $ilo-based ICBMs over missiles otherwise based.
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THE OUTLOOK

We believe there are at least four interesting and umique roles
~ for ICBMs within the U.S. strategic force posture. The first and
clearest is specialized capabilities for LSOs provided by improvements
in a portion of the present TCBM force. The second is a cost-effective
strategic reserve force achieved by dormancy of a portion of the pres-
ent missiles. This should suffice at least until the Soviets possess

a significant hard-target kill capability; after that, any strategic
: reserve force will require more secure basing than will be afforded
by our present ICBM silos.

The third role for ICBMs is that of a limited force with durable
high-quality counterforce capability. This role is clouded by lasting
. concerns about stability and disarming first-strike postures, and by
potentiai competition from SLBMs. Effectiveness in this role does not
depend on hard-target kill capablllty, rather, it depends on a cost-
effective and competitive basing scheme that is relatively immune to -

. attack. We have not recognized such a scheme yet.

. The fourth role is that of providing ICBM equivalénce at low cost.
The key here is to retain as much as possible of the present silo bas-
* ing; other basing schemes surrendet -the substantial cost advantages of
ICBMs over SLBMs and bombers.

We believe that these special roles for ICBMs pose interesting and
attractive future alternatives for the U.S. ICBM force, espec1ally When
‘contrasted with the future we see if the ICBMs are denied any special
role within the U,S. strategic posture. We have seen no new basing
option for ICBMs that would cure their shortcomings without also sacri-
ficing some of their best characteristiecs. While the search for bas-
ing options should proceed, of course, we are persuaded that the future
of the U.S. ICBM force should not be predicated--inadvertently or in-
tentionally-—on finding a simgle new basing scheme. It might just cost
us the entire force, and we think the U.S. strategic posture would be

mich the worse for the loss.
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