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APPENDIX "A" TO ENCLOSURE "J"

RECENT DEVELOPMENTS IN SINO-SOVIET RELATIONS

1. This Appendixbié a summary of events in Sino-Sofiet
relations apparent to the end of the sumﬁer of 1960, with.a
note on the still obscure developments since ﬁhen (until late
November, 1960). These.trends.ﬁérrant special attent}dn because
they éuggqst the apparent range of strategies with whi@h the
Communists may Oppose.us, and'because they suggest the'ultimate
prossibility of useful political levépage which, if-i?_ever

" materialized, might affect the’ h_atur_é of our strategies.

:2. But attention‘to.fﬁé;foféeé and-time:bériods'ﬁhich
emphasize the divisive éleﬁenté in the Sino-Russianfrelgtion-
éhip.should not obscure thé_still powerful reasons for.Sino—
| Soviet solldity of purposé.pn most routine.issues of ihter-

-national polities, and'abdve-all in case of a critical con-
'frontation with the U.S. Recént trends may‘contipue. But'the
party line may change, at either place, Moscow or Pekiﬁg, not
once, but many times. It'has.changed before,‘many times. The °
significance of the differences that became evident during 1960.
' is that they demonstrated the reality and the range of potential
policy differences within the Sino-Soviet Bloc.

3. The Sino-Soviet relationship deteriorated rapidly. during
most of 1960. Both parties have taken extreme positions, opening
the way for increasingly serious actlons and counteractions. 1In
October there were some signs that the Chinese were tempering
their views sufficiently to reduce significantly the degree of
open antagonism. But there can be 1little doubt of the genuine-
ness of doctrinal rift that had developed out of the divergent
circumstances which impelled the Chinese and the Russlans into
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divergent policies. When the outcome of the November meetings

i1s clear, it will be more evident than now what we may reasonably
expect in the near future. But it is not believed that the
expected words of nominal reconciliation will cﬁre all of the
sources of differences, and that the tendencies evident in the =
1960 doctrinal dispute cannot be entirely removed quickly or by -
conference, and if 1t disappears in one form or context it is _'

likely to appear again later, in another form or context.

4. The Sino Soviet dispute has been developing since 1957.

" At that time, the Chinese conceived their "great leap forward"

in economic development -- a poorly planned program depending
heavily on exhortationzand coercion, contrary to Khrushchev's
emphasis on material incentives. In early 1958, the Chinese
concelved their andacious and heretical commune program. They
launched this program without consulting'the Soviet party, and
they presented the communes as the form for anpearly "transition
to Communism" and as worthy'of emulation b& otnerdCommunist
states. They persisted in this program despite clear signs of
Soviet disapproval. Although in 1959 Peiping modified both the
commune program and the Chinese claims for it, the Soviets con-
tinued to disapprove the modified program and the remaining
claims.

- 5. Originating in the same period was the even more critical
dispute about world Commnnist strategy and tactics. This
apparently began in divergent estimates of the Bloc's military
power after the Soviet ICBM tests and sputnik launching in
autumn 1957. :Mao belleved that the Bloec had clear military
superiority, and that it thus could pursue a much more aggres-
sive program all over -the world -- short of initiating general

war.
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6. Over the following two years -- in party pronouncements,
speeches by leaders, articles in party Jjournals -- the issues
of strategy and tactics in dispuﬁe.beﬁween Moscow and Peiping
were made clear. ?hese were and still ere: (1) whether the
Soviet policy of low risks, "peaceful coexistence," and detente
should be replaced by a more mllitant revolutionary policy,
especially in the underdeveloped and former colonial areas;

(2) whether the Bloec should seek_to avoid local .as well as
general'wcrs on the ground that locel_wars could gé£ out of
control (the Soviet vieW)'or.whefﬁerhthe Bloc shoﬁld support and
even incite wars of "liberation" and other "Just" wars (the
"Chinese view); (3) ‘whether disarmament is to be seriously nego-’
'tiated'with the West (the Soviets seem to say yes, the Chinese
clearly say no); (4) whether Commuoist parties can usually or
often take ‘power in noo-communist countries without resort to‘
armedlﬁprisings and civil war;-and'(s) whether COmmunists in
non-Bloc countries should press "minimum" (Soviet) or “maximum"
{Chinese) programs, and to what degree they:should cooperate

with non-Communists such as socialists and trade unionists.

7. The Sino-Soviet dispute moved into 1ts second stage in
auvtumn 1959, with Khrushchev!s trip to the United States and the
preparations for summit talks. Khrushchev'e policy drew heavy
fire from Pelping, culminating.in a serles of unprecedently
harsh and scornful Chinese attacks on Soviet strategy in Lenin

Anniversary articles in April 1960.

8. It was apparent last June that the Chinese were not satis-
fied simply by the wrecking of the summit talks. The dhinese
saw no signs of the fundamental change in Soviet policy for }
which they had long been calling. Thus; at a meeting'of the

World Federation of Trade Unions (WFTU) in Peiping in June,’
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Chinese delegateslspoke very strongly against Soviet poaifions,
and they convoked private meetings with other delegates in which
they denocunced Soviet policies Two of Mao Tse tung's top lieu-
tenants, Liu Shao-chi and Teng Hsiao- ping, were active in this

way.

9. After the WFTU fiasco, the Soviet party'immediately weot )
on the offensive, quickly bringing the dispute into a new and
- eritical phase --lsimilar to the Soviet- Yugoslav relationship
in the Spring of 19&8 when Moscow was putting strong pressure
on the YUgoslav party to force a change in policy or a change'
in leadership A Pravda article of 12 June —-'on ,“1eft-wing

Communism":;- signalled the offensive. -

10. The Soviet party made use of the Rumanian CcP Congress at
Bucharest, beginning 21 June, to convoke the Bloe parties and
other parties of the Communist world. The Soviet party is
reported to have sent to the other parties, in or about mid-
June, a circular letter in support of its positions in the
dispute with the Chinese. |

11. Enroute to the Bucharest meeting, about 17 June, Soviet
and Chinese representatives discussed their differences and
could not resolve them. The Chinese representative 1s said to
have promised to back down at Bucharest if the other parties

were opposed to his positions.

;'12. It was apparently at this point that the Soviet party
prepared an 84-page document which it distributed to the other
partles on 21 June. This was presumably a more systematic and
rull account of the matters discussed in the Soviet circular

letter of mid-June.
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13. The Soviet party also indicated in pubiic pronouncements

the line 1t would take at Bucharest. A Pravda editorial of
20 June insisted that Bloe 1eaders "synchronize their watches,"
warned against "concelt" among Bloc leaders, and asserted that

. there could not be "two minds" on war and peace. Khrushchev _
spoke to the Rumanilan party.Congress on 21 June, strongly re- -
affirming his detente policy and declaring that'those who inter;
pret Lenin:degmatically "act like children." The Chinese”deie-
gate to fheiCongress, while feirly polite in his epeech, also
showed an_ihtention_not to yleld any positions.

‘14. The Soviet letter of 21 June (cited above)--— distributed;'
.to the 64 other parties on the eve of the Bucharest meeting of f
World Communist parties which followed the Rumanlan party
Congress -- was a sensatlon, on the order of Khrushchev's

"secret speech" of February, 1956, attacking Stalin.

15. The Soviet party letter began bﬁ'rebukihg the Cﬁinege .
party for "iﬁproper and unacceptable” methods of eriticizing
Soviet policies -- during and after the WFTU Conference. These
methods had ineluded{"circulatiqé documents in all Communist
parties" -- an unprecedented Chinese challenge to Soviet leader-

ship of the world Communist movement.

16. The letter then accused the Chinese of failing to under-
stand the changes in the world since Lenint's time, in particular
the capabllity of the Bloe to restrain the aggressive plans of

imperialism.

17. The letter then criticized the Chinese view that an
eventual general war is inevitable, and that in any case there
would be wars of other kinds. It accueéd Mao of'having gone

back on hils agreement of November, 1957, that the Bloec should
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try to keep the peace for 15 years, after which the peace

would keep 1tself.

18. The letter argued that "coexistence" did not -- as the
‘Chinese charged ---impede:theA“liberetion" movement. The Bloe,

it saild, would "support just wars" if necessary.

19. The letter reiterated the Soviet position thetf"peaceful |
coexistence" is not a "temporary tactical slogan"_nnt is instead
..an objective necesslity. It observed that a new-genefallwar.
would ' 'wipe out nations and throw society back hundreds of
years." It declared that ‘the Soviet party was confident of a
worldwide Communist victory after the Bloc ‘had proved its indus-

trial superiority during 10 to 15 years of "peaceful coexistence

20. The letter went on to assert that coexistence'did not mean
an end to the‘%truggle.f It pointed to recent developments in
South Korea, Turkey endLJapan;>as evidence of gains that could

be. made.

2l. The letter rejected the Chinese charge that the Soviet .
party was "flirting with the natlonal bourgeoisie" -- Peipingts
criticism of Soviet gradualist strategy for such countries as
India, Indonesla and the UAR. It expressed confidence, contrary
to the Chinese view, that bourgeols nationalist leaders weaken

the forces avallable to the West.

22. The letter also rejected the Chinese chérge that Khrushchev
was throwing away the Bloc's military advantage. At the same
time, the letter sald the Chlnese were wrong In regarding dis-
armament as an "illusion." Disarmament, at least to some degree,
was possible and would work to the advantage of the Bloc.-— both

as an issue and as an accomplished fact.
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23. The letter went on to rebuke the Chinese.for disagreeing
with the Soviet emphasls on the possibility of Communist parties
winning power by peaceful means. It ppinted out that the Soviet
party did not say that this was the only way; simply that there

were better possibilitles for this way.

24, The letter then reproached the Chinese party for its
"isolated" ﬁosition in the world Communist front organizations -
(peace, labor, youth, women}.  The Chinese were saild to have

'gone back on a 1954 agreement as to correct tactics.

25f The letter further criticized the‘Chinege party for failufé‘
to adhere in several fespecté to thé'NonmBer, 1957, Qeclarationzaﬁ
of the Communist parties which the CCP had signed. fhe letter °
extracted several passages from the declaration and set beside

them contradictory statements from CCP pronouncements since 1957.7 :

26. At this point, in‘d;scu$§1ng de—Sﬁalinization, the SovieﬁA"’f
letter took a slap at Mao ﬁefsonallﬁw' Tﬁe ChiﬁeSe position 6n
Stalin -- not nearly as critical of Stalin as Khrushchev had
ﬁeen -- was sald to obstruct the world Communist movement's work
against the "cult of the individual." The implication was clear

that there was another such cult in Communist China.

27. The letter went on to rebuke the Chinese party for criticiz-
ing the Soviet part "behind i1ts back," for deriding the lines
taken by other Comﬁunist ﬁarties; for "disloyal and uncomradely"
behavior, fo; violating the principle of "proletarian inter-
nationalism,h and for "lack of sincerity and respect" toward the

Soviet party.

28. The letter observed that the Soviet party had "many times"
tried to résolve its disputes with the Chinese party in bilateral’
tYalks which falled completely. The letter observed that the
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Soviét party had not criticized Mao's ili-conéidered experiment
with the "hundred flowers" in 1956-1957, and had tactfully
criticized the CCP's rejection of the "Leninist principle of
@aterial incentive" (in the chinQSe:"leap forward" and commune

programs) .

29. The most 1mpdr£ant part of'the'ietter -- because fhe Soviet
and Chinese substantive positions were already_knowh —- was the
' conclusion. In this the Soviet party showed an intention to
force the Chinese to back down‘Sr'agcept somé serious |

. consequences. -

.30. This paft”of thé letter_feminded tﬁe Chineée of the "un-
pré?edented" scale 6f'Soviet ald to China's écohomié and ﬁilitary
development. It then moved diredtly to the statement that "We
‘must do everything to overcome the difficulties in this relation-
ship without sacrificing prihciples." It appealed to the Chinese
to "take into account the interésts of the world Communist
movement," and it expressed confidence that the CCP would "draw
the necessary conclusions." It concluded that the interests of
the Bloc and the world Communist mbvement are "ihseparable from
the interests of the building of Communism" in Chiné -- in other
words, it warned Implicltly that a Chinese failure to conform
would result in a reduction or withdrawal of Soviet aid.

- 31. Khrushchev 1s reported to have given the Communist parties.
at Bucharest two days to consider this 8li-page circular letter.
He then spoke to the meeting, and 1s saild to have added somé'
detall to the charges against the Chinese set forth in the

letter.

32. He is sald to have denied a Chinese charge that the USSR
was not properly preparing for possible war with the West, and
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to have countered with a charge that the Chinese had refused to
permit the Russians to build certain installations in China for
Soviet military purposes. In this connection, he is said to
have remarked, at Bucharest that he was resisting Chinese
pressure for nuclear weapons, weapons which the Chinese’ were

not rellable enough to be glven.

33. He 1s also said to have criticized Chinese "chauvinist"
pollicies in disputes wilth non-Communist governments ‘(i.e., India_"

and Indonesia).

34. He is also said to have accused the Chinese of forming
pro-Chinese "factions" in other Communist parties, and to have
complained specifically that the CCvaas-indoctrinating Latin
American Communists in anti-Soviet feeling and was reconmending

"armed struggle".to them against Soviet wishes.

35. He 1s also. said to -have -compared Mao with Stalin in the
insularity of his thinking ‘

36. The Chinese delegate at Bucharest, Peng Chen, a CCP

politburo member close to Mao, 1is reportedly to have responded |

hotly to Krushchev's speech. Peng is said to have reaffirmed

Chinese positions, and is variously reported to have made these

VSpecific points: wultimately there must be war with the West;

in the meantime, there must be a much firmer Bloce line; the

.neutral conntries are insignificant in the struggle, and lean

more to the West than to the Bloc; Moscow had prevented the
Eastern European parties from adopting domestic programs similar
to Pelping's; the Chinese party should have a free hand in Asia;
the Soviet party had tried to speak for Pelping in international
counclls without Chinese consent; the CPSU had organized the

Bucharest meeting to diseredit the CCP; the CCP had no con:idence.
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in Khrushchev's policies or:in Khrushchev personally; and so on.
An observer summed up Peng's performance as indicating that the

Chinese 41d not retreat "one inch" at Bucharest.

37. Virtually all of the other Communist parties at the Bucharest
meeting indicated their support of the Soviet position. It was -
perhaps this that induced the Chinese party to sign the innocuous
Bucharest communique of- the Commmunist parties It was obvious to
all, however, ‘that this accommodation was unstable. The parties
reportedly agreed to meet again in Moscow in November to try to -

' reach a genuine resolution of the dispute.

38. The.Chinese went home mad. There are credible reports that
the Chinese party during the first week of July sent a stinging
letter to the Soviet party. '

39. The Chinese letter presumably reJected all of the positions
set forth in the Soviet letter of 21 June and the charges added

in Khrushchev's speech at Bucharest

4o, Judging from subsequent comments in the Chinese press, the
Chinese letter of early July may have warned that, unless the
Soviet party altered its positions to conrorm to Chinese positions,
Peiping would expel Soviet technicians and would publicly renounce

"all Soviet economic .aid."

41. This Chinese letter apparently made the Soviet party as
angry as the Chinese had been. The Soviet party 1s said to have
fired back a letter stating its refusal to be dictated to by its
Junlor. This letter, or one reflecting 1t, was reportedly sent

to other-Communist-parties subsequently.

42. The Soviet party began: at that_time -- early July -- to
prepare for the possibility_of a break with the Chinese party.
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It organized party meetings all over the country to discuss the
dispute. The Sovliet Home Service started to prepare the Russian
people as well, by ceasing comment on Chinese affairs; this was
similar to the boycott of Yugoslavia in the spring of 1948.
Journals published by both Soviet;and_Chinese ?friéndship“
organizatlions ceased to be distributed. The Soﬁief prégs
(Kommunist, 11 July)jre;umed its attacks on dogmatists, séca

tarians, and leftiét doctrinaries: these were in partzanswered

by a Chineseé speech of 22 July attacking "modern revisionists.”

-

43. The Soviet. party's central committee held a plenum in mig-

July. The plenum résolution "cdmpiétely apprbved”:thg line taken :.

by the Soviet delegation at Buchéfest{ and it made the serious

charge that the Chinese -- not named -- were guilty of "left wing

- sectarian deviation" ang "narrow'nationalism-". These. charges were

éimilar to -- although'not as strong as -- the Cominform resolutlon

of June, 1948, which expelled the Yugoslav party.

LY. Shortly after the Soviet party plenum, there began a depar-
ture of Soviet technicians from China. It 1s still not clear who
toock the initlative in thesé deﬁartures —- that is, who first

moved from threats to action.

45. The Soviet party continued to press thé.offensive in August
with several harsh attacks in Soviet media on Chinese policies
and actions. (Kommunist, early sugust; Pravda, 7 August; fonomarev
in Pravéa, 12 August; Pravda, 13 August; Zhukov in Pravda,
26 August.) These statements charged the Chinese with "blasphemy,"
with drawing "absurd" conclusions from the current world situation,
and with departing from and falling to understand Marxism. They
also charged the Chinese with "disorganizing" and "disorienting"
other Communist parties -- presumably in preparation for a formal.

charge, at some future Bloc conclave, that the CCP is "splipting"'
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the world Communist movement. Perhaps most important, Soviet and
satellite medla began to warn the Chinese -- named for the first
time -- of the dreadful consequences for China of separation from

the Bloc.

46. There were also abundant indications from the Chinese side
_during August that the Sino-Soviet relationship was deter iorating.,
Concurrently with the first departures of Soviet technicians, and
Just after. a secret meeting of Chinese party leaders in Shanghai,
a Shahghai Journal published an emdtional editorial‘emphasizing
the agvisability of relying on "one's own efforts." It observed

that reactionaries in some countries:.... are trylng to isolate

us," are refusing "to let us progress ‘to become rich and powerful “

It declared, "we have a belly full of anger,” and must use this

anger for strength. This editorial was reprinted in the CCP's

official party organ, People's Daily, on 13 August.

47. Also in early'August, thepChinese,‘eriginally schedquled to
send a huge delegation, did not attend the‘Orientalists' Congress
in Moscow. And Mikoyan in his opening speech did not once mention

China.

48. In mid-August articles in the Chinese press, there were
further emotioﬁal passages. One article was by L1 Fu-chan, a
CCP politburo member responsible for long range economic planning;
Li denounced the'imperialists and "those who echo them" and
declared that their "anti-Chinese activity" simply proved that

"we are real Marxist-Leninists."

h9.5Li's article discussed the new policy of giving greater
attention to the development of agriculture -- which reflected
official concern over food shortages in China and reported in-

ability to meet export quotas, but which also, perhaps, indicated
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and.expectation of reduced Soviet aid to indﬁstry. In the same
period, there were indications -- in Chinese overtures to Japan
and other countries -~ that Peiping may have been exploring the
pbssibiiity of redrientiﬁg,ité foreién trade.

50. Théfe were other articles in the Chinesg press_in Auvgust

reaffirming positions known to be offensive to Moscow. On

13 Augﬁst, People's Daily again denounced the "modern reyision;

ists" and .their "blasphéﬁous talk" in critieizing Chinese posi--
tions on war. On 30 Auguét'-; replying to a 26 August Pravda

' defense of Soviet strategy'for uncommitted countries -- People's

Daily sqo?ed this Soviet-S#rategy_as a "violation" or Lenin's -

Vvieus, and_it_asserted'that Mao's more aggressive line was

"entirﬂfy" in agreement with Lenin's views and with the views
of other Communist "faithful" to Marxism-Leninism.

'51. As noted ébove, arrangements were made at Bucharest 1n.June
for another Bloc conciavé‘in'Moscow in November. During Augﬁst;
the Soviet party reportedly took a big step in preparing for the

November meeting. It sent another letter -- reportedly the second

‘since Bucharest -- to other Communiét parties of the world in

which 1% again set forth its positions in the dispute with Peiping.

52. In this letter the Sovieﬁ party admitted "sharp énd strong"
differences with the Chinese party. It expressed the hope that |
differences could be resolved and that discussion should never
assume an "unhealthy" form, but it stated forthrightly_thét there
"cannot be two opinions" on the matter of coordination between
Communist parties and on "interpreting policy .... in a dogmatic
manner." In other words, the Soviet party wgé asserting its
leadership of the world Communist movement and its primacy in
interpreting doctrine. ‘
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53. The letter went on to explain again that Marxism must be
applied in a changing world sltuation, and to assert that the
Bloc is politically and militarily stronger than the West, a

fact which effectively deters the West from war. .

54. To achieve the defeat of imperialism, the letter said,
the Bloec must win over the uncommitted countries, which would
"rally around" the Bloc 1f the Bloc pursued a policy of “peaceful
coexistence" accompanied by generous economice aid. Together with
this, the Bloc would gilve "maximum possible support" to Communist :
parties in countries governed by bourgeois nationalists (Nehru, :
Nasser, Sukarno, Kassim, et al). Where Communist parties could
' function legally, the letter said, the task of providing support
was comparatively simple; both the legal and the 1llegal parties

should.improve;their underground organizations.

55. The letter went on to deny the Chinese charge that the
Soviet party was' thereby "strengthening .L.. reactionary regimes W
The Chinese, the letter said, were "obsessed" by the "so-called
strength of reaction” in the non-Communist world. The Communist
cause was in fact haking progress there, the letter sald, whereas
specifically Chinese prestige was falling. The Chinese had
magnified "minor issues" (e.g., with India and Indonésia), and
the resulting disputes had obstructed the Communist cause in
"more than one way" and had made the work of the local Communist

parties more difficult.

56. It was high time, the letter said, for this "dogmatic
approach” of the Chinese to come to an end. To call the policy
of coexlstence revisionist was itself revisionist. To speak of
the inevitability of war was to strengthen "war psychosis." It -

was un-Marxist to fall to observe the increasing conflicts between
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e _
Afro-Aslan countries and imperialism, and between the government

of Afro-Asian countries and the "democratic" (Communist) movements

there.

57. The letter concluoed that in the interest of the world
Communist movement, controversies should not be "publiely
fanned." To manifest discord based on "sheer dogmatism" amounted
to helping imperialism. The "sacred task" of the Communist parties
- was to resoive these differences, and the "first opportunity"
would be at the Moscow meeting in November. In the meantime,
the Soviet letter would glve world Communist. leaders a basis for

their deliberations.

58. There were further developments in late August} Observers
reported that departures of Soviet technicians from China were
continuing; and that 1n at least one city (Peiping)‘the Chinese
had made security arrangements to screen the departures from the
populace. By the end of August although no reliable figures
were available, it was estimated by observers in Peiping that
one-third to one- half of all Soviet technicians “had departed
There was an unconfirmed report that Khrushchev in his August
letter to other Communist parties (see above) had criticized the
expulsion of the technicians. In'the same perilod, Sovlet leaders
began to appear in Bloe capitols, presumably to add their voices
to the Soviet letters appealing for- support against the Chinese.

59. In the fall of 1960, beginning shortly before the cele-
bration of the 43rd Anniversary of the Bolshevik Revolution,
there were some signs that Sino-Soviet relationships might take
a turn for the better, superficially at least. There were a Tew
official Chinese expressions of their enduring love of peace and

even a statement for British TV consumption, by Chou En lail, that
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global war was not inevitable. (The Chinese have never contended
that global war was inevitable.) A Chinese delegation showed up

for the Moscow celebration and remained for the top level Communist

policy meetings that followed the publice celebrations.

60. There is little prospect of a full reconciliation so long
as the present 1eaderships of the two parties are in power and )
80 long as the basic conditions prevail which predispose the
parties of the two countries toward different policies. The-
disagreement is fundamental and it i1s founded on-conditions
which cannot be lastingly overcome merely by conferences. There
1s no present reasonable expectation of either a total split or
a full restoration of the level of unity which existed between
the USSR and Chine before 1957. The practical questions are not
whether there will be divergences of interest end-policy prefer--
ences, but rather;-what form - the:weakened'Sino Soviet relation-
ship may take, how far it may extend and: what effect. the doctrinal
competition and divergences of the two will have upon the Communist
strategies that we must face in the next decade. The general
nature of the range of possibilities on this score now seems to
be reasonably well represented by the doctrinal differences of
1960, however uncertain 1t may be which tendency will prevail

most often, or in what degree.

Appendix "A" to
Enclosure "J"

R - 40 - - WSEG Report No. 50



APPENDIX "B" TO ENCLOSURE "J"

EFFECTS OF LIMITED WAR.CAPABILITIES
ON THE STRATEGIC NUCLEAR DETERASNT POSTURE

Appendix "B" to
Enclosure "J"

e B - 41 - . WSEG Report No. 50




APPENDIX "B".T0 ENCLOSURE "J"

EFFECTS OF LIMTTED WAR CAPABILITIES

ON THE STRATEGIC NUCIL ETERRENT POSTURE

TABLE OF CONTENTS

THE PROBLEM 43
SCOPE 43
DEFINITIONS 43
CONCLUSTONS 43
DISCUSSION 44'
INTRODUCTION R | 4y
STRATEGIC NUCLEAR DETERRENCE-dF GENERAL-WAﬁZ_ s
STRATEGIC NUCLEAR POSTURE AS A DETERRMNT OF I o
LIMITED WAR A L 45
THE LIMITED WAR POSTURE g
| TACTICAL NUCIEAR WEAPONS IN LIMITED WAR --
UNDERDEVELOPED AREAS 48
TACTICAL NUCLEAR WEAPONS. IN LIMITED WAR -- :
DEVELOPED AREAS 51
THE ROLE OF TACTICAL NUCLEAR WEAPONS 53
SYNTHESIS OF THE LIMITED WAR POSTURE . 54
EFFECTS OF LIMITED WAR CAPABILITIES ON THE |
STRATEGIC NUCLEAR DETERRENT POSTURE 56

Page No. -

Appendix "B" to

Enclosure "J"

- 42 . _ WSEG Report No.

50



APPENDIX "BY" T0 ENCLOSURE "J" _ -

EFFECTS OF LIMITED WAR CAPABILITIES
ON THE STRATEGIC NUCLEAR DETERRENT POSTURE

THE PROBLEM

1. To explore the interactions between nuclear deterrent and

1imited war capabilities.

" SCOPE

2. This paper wlll address itself to the primary purposes of

o 1im1ted and general war. capablilities in support of the policies

of deterrence. It will relate the. systems 1nﬁolvedfone to the
other, and will discuss the effects of limited war eapabilities

on the strategic deterrent posture

DEFINITIONS

3. As used 1n this paper, general war refers to wars.in which
~_strategic nuclear weapons are used against the homelands of the
-opponents; limited war refers to war in.which strategic nuclear

weapons -are not used against the homelands of either side.

CONCLUSIONS

L, The present U.S. strateglc posture, strong but not com-
manding in .deterrence of general war, is weaker, but still
substantial, 1n deterrence of large-scale aggression which

might occur 1n developed areas, particularly 1in Europe.

5. As U.,S. and Soviet poetures approach strategic nuclear
stalemate, U.S. strateglc systems will be more uniquely effective

in deterrence of general war, decreasingly effective in the

deterrence of large-scale 1imited aggression.
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6. Tactical forces will have to assume an increasing respon-
s1bility to meet the threats of limited aggression, even large-

scale aggression which might occur in Europe or elsewhere.

7. Any-primary dependence of limited war forces on the enploy-
ment of their tactical nuclear capabilitj would restrict the
effectiveness of these forces as a deterrent of Communist

limited aggression. - , -

8. Singly or in comblnation, the. nuclear capabilities of
strategic and tactical forces are 1neffective in deterrence of

small CommunESt aggression 1in underdéﬁeloped areas,

9. A 1imited war poéﬁure, unduly weaklin conventional capa-
bilitles in.bbfh manpower and weapons, caﬁ méterially increase
the probablility of general war by accident or miscalculation

and thus erode the deterrent effect of the strategic posture.

DISCUSSION

INTRODUCTION

10. An announced policy of the Unlted Stgtes is the deterrence
of Communist aggression. There are many factors;which operafe
to deter a nation from a certain action; but passing over the
effects of political beliefs, psychdlogical motilvations, and
other intangibles one comes upon two elements which have impor-.
tant bearing on the ability of one side to deter another. One
of these is possession of the requisite amount of power toge?her
with the ability to apply i1t; the other is the belief in the
opponent's mind that thils power will be used to prevent the
accomplishment of his purpose. Should either of these elements
be missing from the U.S. posture, when Communist aggreésion:
offers to them attractive possibilities of success, the deter-_'

rent policy 1s likely to fail,
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11. To further its deterrent policies the U.S. maintains a
mllitary posture including strategic and tactical forces, land,
sea, and ailr, All of these systems interact in a compiex fashion,
and each complements the other in advancing the national objec- -
tives. To explore this interacfién 1t is necessary to cons;der
the systems separately, though always it must.be borne in mind - .-
that none of the systems operates in 1solétion and tha# all
cdntribute to the U.S. strategic posture in the deferrenbe'of‘

general and limited Communist aggression.

STRATEGIC NUCLEAR DETERRENCE OF GENERAL WAR

l12. Of overriding importance to the nation is thétdéféfrence
of generai nuclé?r”war;':The_gfgétest military contribﬁtipn.to
this deterrence 1é made“by'fhe strategic offenéive.weaﬁohs-sys-
tems and, unless one side attains a position which 1t believes
gives 1t so great an advantége fhat it can attack the other with
relative impunity,'it seémé reasonable that, in the aﬁsencé of
accident or ifratioﬁaiity,-ﬁﬁtual~detérrence may succeed:invﬁhe"

prevention of general war.

13, Since the capabilities of both the U.S. and the Soviet Union

are fast progressing Yo where substantial fractions of their

" strateglc forces should survive a nuclear attack, the mutuzl

deterreﬁce to use of strateglc war as a rational instrument of
national policy should be even stronger in the future. Absolute
stalemate may never be achieved; but, factually, strategice stale-

mate has been with us for some time, and U.S. and Soviet belief

-in the deterrent capability of their systems should harden over

the next few years.

STRATEGIC NUCLEAR POSTURE AS A DETERRENT OF LIMITED WAR

14. In the deterrence of limited aggression, again two impor-

tant elements are necessary to success of the policy -- possession
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of sufficient foree to warrant belief that the U.S. could employ
1t to counter successfully a contemplated aggression, and’a
Communist'credibility that the U.S. would‘actually apply the
force. In splte of U.S5. strategic posture intended to prevent
Communist aggressiqa;ffheir aggressions have occurred several
times -- 1n-Korea, 1a Vietnam, in Hungary, in Tibet., Since the -
U.S. has not 1nvariably sﬁeceeded ih'pfeventing Communist limited
aggression, one or both elements must have‘been missing from the

posture.

15. While strategic capabilities may be regarded as insuring
that the homelands of the U.8. and the USSR will remain_invio--
1ate, and_while we:may-claim that this posture wiil alspibringa'
the'homelaads of our allies underneath the protective uﬁbreila,
our allies 4o not plabe complete reliance on this policey. Con—_:
sequently, they have taken measures to create. thelr own deterrent.
Neifher‘we nor the eﬁemy can easily believe that we would delib- E
: erately_destroy:theaUSSR_andfourselves in resbonse to a threat
1n‘some other area. The Soviets might entertain some doubts,
however, about running even a small risk of enormous loss and,
te thils extent, the strategic capability contributes to deter-
rence of large-scale forms of aggression. Day by day, however,
1t becomes clearer that U.S. strateglc systems are ineffective
in deterrence of small limited aggressions. Our actﬁal experi-
ence has been that the strategic systems have made no discernible
contribution in deterring puppet states from undeftaking aggres-
slon on their perimeters, nor have theyfﬁrevented Communist
elements from seizlng power where the pelitical climate was
favorable. The strategic systems, theq; have been inadequate
to deter these types of aggression, not because of lack of

nuclear power and means to deliver it, but because the Communists

did not believe that U.S, would use it to stop thelr aggressions.

Appendix "B" to
Enclosure "J"

SRIEETINEN. - 46 - WSEG Report No. 50




S

Strateglce systems, therefore, must be supplemented by other

means.

THE LIMITED WAR POSTURE

16. Since U S. national policy includes prevention of
Communi st expansion through limited aggressive actions, the
ration must have adequate ready forces, ground, sea; and air,
capable of quick reaction and of rapid movement to a threatened
area. A1l of these forces must be s0 equipped that they oan
meef an énemy at.least on an equal footlng, and must be'pos:

sessed of weapons systems adequate to the particular task at |

hand. They must be trained to operate against any forces which

the enemy may bring against them Of cqual importance to the
existence of these forces is enemy’ knowledge of their oapabili—
ties and his belilef that they will be used should he undertake
aggression.. Friendly,-neutrai,vand equivocal nations must also
understand the capabilities and intent of use,’ else Communia#
ends can be mofe readlly acnieved'ohrongh means- more auotlef

than employment of foroe.'

17. Both U.S. and Soviet ready-forces are now equlpped with -
tactical nuclear weapons and both sides have trained in their
use., Both sides have a conventional weapons capability‘as.well,
yet 1t 1s too well known for further elaboration here that the
Soviets and thelr allies have much larger fofces and much greater
conventlonal capabilities than have the U.S, and its allies. In
many areas of the world wnere limited war may occur, the
Communists can have, inltially, a decided conventional weapons
advantage, an advantage which forces the U.S. to more dependence
upon‘tactical nuclear weapons; Knowledge of this disparity in
conventlional strength 1s wldespread as is knowledge that stated
U.S. policy is to employ its nuclear capabilities to overcome
the disparity.
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TACTICAL NUCLEAR WEAPONS IN: LIMITED WAR -~ UNDERDEVELOPED AREAS

18. The world, as it exists today and as it will exist during
the next decade at least, is composed of two general classes of
oations usually referred to as the developed and the less devel-

'Oped, or underdeveloped, peoples of the earth. Communist aggres-
sion may be committed against elther class of nation and the -
‘U.S. may be involved in resisting that aggression;.striving in
so doing,'to prevent.the confliet from broadening into general

_{war. : _ . _

L

19; War in the underdeveloped areas 1s likely to find U.S.
forces in a posture more vulnerable to nuclear weapons than
that of its opponents. U. S tactical and logistical ‘doctrine
requires vast quantities of supplies, ‘extensive and complex

: sommunications systems, elaborate maintenance establishments,
and good sea and airports. VWhere these facilities do not exist,
they must be established. As 1ong as this U.S. posture is
maintained 1t will always offer an eneny some good targets
for nuclear weapons. An enemy, on the other hand, is usually
accustomed to subsisting, marching, and fighting on 1ess. He
frequently resorts to guerrlilla-type operations where small
arms, light artillery, and conventional explosives have great
advantages; hence, targets agalnst which tactical nuclear weapons
can be profitably employed are less likely to.exist for the U.S.
side than for the Communist side. If, in spite of these dis-
tinetions, the U.S. .should tirst employ nuclear weapons in a
limited war in somezunderdeveloped area, it is only prudent to
expect that Soviet Russia would support its side with this type
of weapon also; and; if the U.S. is so fortunate as to have

1/ For full treatment of this subject see WSEG Report No. 32,
TOP SECRET, RESTRICTED DATA, Parts I, II, IIT and IV, dated
3 July 1958 to 15 July 1959
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saﬁctuaries from which to operate, 1t is quite likely that

sanctuarles will be available to the enemy'as well,

20. There can be situations in limited wars in underdeveloped
areas where the use of tactical nucleao_weaoone could be mili-
tarily advantageous to[the U.3. Most obvious of these are
opportunities'for_naval attacks against targets at-sea;:for
1and—baseo ailr attacks against ‘similar targets at sea or in
the alr, and for 1lnterdictlon of approach routes through moun-
tain passes or other deflles. Tbese'types of-targets,.however,
are 1ikely to be rare exceptions. In any event “before using
nuclear weapons,. he advantages of their employment should be
most carefully weighed against the possibility of counter use
and the military necessity for the use of nuclear weapons,

rather -than conventlonal explosives,lshould be clearly apparent.

2l. In adoition to the military disadvantages in which the
U.S. migﬁt'be plaoed ty.resort to taotical nuclear'weapons,
there are politicai and psychologicai considerations of grave
import. Just as there now exists in the Free World a general
abhorrence of war as a politioal ihstrumeht, so;is there
throughout the world a greater abhorrence of atomic war. People
and nations everywhere are progressively acquiring more knowl-
edge of the effects of nuclear weapons and deeper reallization
of the consequences of their use. If the U.S. first uses an
atomic weapon in limited war in a backward area, she must be
prepared to face a atorm of adverse world criticism which will
follow, not only from the Soviet propaganda agencies, but also
from nations other than Comrmmunistic -~ perhaps even from
friends and allles., Even if tactical nuclear weapons coulo
prove militarily useful in limited wars of the type under-
diecussion, the possibility of 2 net.loss in the overall etrug;

gle against Communism must not be overlooked.
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22. In the backward areas, the effect of a tactical nuclear
capability on the strateglc system 1s clear in one way, not so
clear in other ways. The possession of a tactical nuclear capa-
| bi1lity obviates the necessity of dependence on the strategic

systems for deterrence of enemy use of nuclears in small wars

in underdeveloped countries_and, to that.extent, ghoﬁld lower .
. the chances of intercontinental nuclear war; The;initial use

of the weapon, however, may haﬁe the opposite effecf.. The |
skillfﬁl'use of propaééhdé, at which the Soviets are adept, _
accompanied by their threats and attempts at nuclear blackmail,.
could not fafl to heiéhten tensions in the wbr16; :Aﬁy'increése2_
in tensions trends tb'an inqréased danger of genefél war. Wifhéf'.
nuclear weapdns.employédwbn both sides, the-confliéf_méy.expandf
to the point where sanctuaries cease to be honored énd both
sides may become so déebly involved that each additional
increase in the scaie:of}violénce leads more and'mpre in the
directlion of generalzwar; .Uhder:thesé conditioﬁs;afeadiﬂess‘

of strategic.forcés will 1ncreasé, intelligence may'be‘misé
interpreted, and national attitudes may be misunderstood to

the point where one side or the other may conclude that his

best hope of salvaging something of his natlional viability 1s

to sﬁrike with all of the counterforce capabllity at his

disposal.

23. Eﬁen the use of conventlonal arms alone would heighten
tensions, as would any publicized conflicting maneuvers between
the iwo opponents in situations short of war; but, should both
sldes refrain from the use of nuclears in limited war, the real
issues in the struggle would tend to be less ambiguous in that
they could not be obscured by a barrage of accusatory propa-
ganéa with which the Soviets would cover the enti;e world and,'

which would emphasize the 1nhumanity of the U.S. in using
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nuclear weapons against defenseless peoples for the callous
pursuit of its own Imperialism. As long as the policies of

cthe U.S., and the Soviet Union remain antithetical, international
tension will increase or.decrease dependihg on the national
attitudes of the“ﬁoﬁent} The point 1s that they should not be
helghtened by unnecessary unllateral U,S. actlon to the degree
that they would mater*ally increase the danger of general war.
IWhether the use of tactical nuclear weapons in an attempt to
defeat a Communist.limited aggression in an underoeveloped ares
would bring tension to the explosive point, no one can say with
iassurance : Of equal importance, perhaps, 1is the fact that no
one. can say that it would not. Certainly it appears that the_;'
chances of limiting a conflict are better when tacticalvnuclear
weapons do not nave to be relied upon to stop a limited aggres-

_sion once 1t has beeh undertaken.

TACTICAL NUCLEAR WEAPONS IN LIMITED WAR -- DEVELOPED AREAS

24, wars in developed areas of the world may well be large 1n B
scale. In Europe, for 1nstance, the NATO alliance 1s face to
face with Soviet and Satellite military power. There, an aggres-
gion against one NATC power;is, by treaty, considered an aggres-
sion against all; yet there is no instfument which binds the
NATO powers to a particular military reaction to a Soviet
aggression in Eurcope, nor 1is there any binding agreement which

requires the U.S. te resort to war should aggressiea occur.l/
It 1s beyond the scope of this paper to.determine the possible

responses to Soaiet aggression in Europe, or to?investigate the
circumstances under which a limited war-could occur, The paper

concerns itself merely with the limited war posture should

limited war on any scale occur in Eurobe, the relationship of

-

4/ Article 5, North Atlantic Treaty, signed U4 April 1949,
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tactical nuclear weapons to the posture, and the interaction of

the whole with the nuclear deterrent posture.

25, The U.S. posture, indeed the entire NATO attitude in
Europe, istdefensive. No single nation, of_group of natiéns;a
in or éompoéing NATO, contemplates offensive'action againstn
the Soviet or its allies; nor are deployments;_attitudes or

composition of forces indlcative of initial offensive 1ntenﬁ.;/

Should hostilities break out in Europe, there ﬁould-prébabiy |

be intensé 1n1tia1 effortjté keep them limited. Tactiéall: 
. nuclears are phere, and are réadily_available to both thg ﬁ.S.'
and Soviet forces. A Sovief'égéression would_havé to be ﬁet:
initially in the homeland of §u}_A11ies whefé]ahy'usehcf-ﬁééti-
cal nuclears unilateraliy b&ithe'ﬁ.s.-would:cauée éasualties:
and devastation to the peoples'énd property of friendly natiéns.
-White 1t 18 true that‘delivery‘against‘targets_beyond-the--
boundariés.of Western Europe and actions at sea or in the air
wouia-nofinecessarily have this:disadvantage,'it is entire1§
1llogical to assume that an enemy would 1limit his actions to
restraints which the U.S3. might desire. In all probabilit&

the employment of nuclears by the western powers would bring

a nuclear response from the Russians.

26. Any use of nuclear weapons in Europe woﬁld increase many-
fold the likelihood of general war. It would be difficult? if
not 1mpossible, for contestants to know at once whether nuclear
strikes were occasioned by tactlical bombs or strategic bombs,
whether missiles were tacticalg intermediate range, or even

intercontinental; or whether to expect the next salvo to be

1/ Soviets may consider U.S. strateglc posture indicative of
offensive intent. No qualified military analyst could
regard NATO capabilities or deployments in Europe indica-
tive of contemplated offenslive action.
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the strongest blow of all -- an all-out intercontinental strike.-
In a situation so grave, the stakes would be so high that either
side might, with piausible reason, launch its intercohtinental

attack in desperation.

_é7. In and among developed countries outside Europc, many of
the conditions'discusced above would apply in any limited war
sltuation. 'in Australia, for instance, or in Japan, nuclear
weapons might be used 1nitlally to fepel invasion from the sea
L or air wiphout'exposing-the friendly countries to damage from

our own weapons éystems Yet if we accept as é iogical deduc-
| tion that the inltial use of a nuclear weapon 1is an invitation

to its counter use, even a sea or airborne attack, if pushed
beyond the shore line, could gltimately result in heavier damage
to the homeland of the defending side than that which would
occur.had the-participants used conventional weapons in the.
engagements., -Although in.these particular localities the threat
of genercl war resulting from the_usé of ngcléars.mighﬁ not be
g0 great as in Europe, the propaganda:war.could be severe, world
tension would increase, and the problems of keepling the war

1imited would be enhanced.

THE ROLE OF TACTICAL NUCLEAR WEAPONS

28, A posture for the conduct of limited war in the developed
areas of the world definitely calls for a U.S. tactlcal nuclear
capabllity. Faced by an enemy so equipped, and without this
capability, U.S. forces and friepdly nations would be powerless
to offer more than token'fesistance to a Soviet tactlcal nuclear
attack, or else would necessarlly have to depend on the stra-
teglc nuclear dcperrent. We have already observed that this

deterrent does not alwayg deter.
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29. The possession.of a tactical nuclear capability and the
use of the capabllity are two different matters entirelyl In
the developed areas of the world, even more than in those uﬁder-
developed, tactical nuclears offer thelr greatest service in
deterring the use of nuclears by an enemy. U.S. forces must
be eqguipped with tactical nuclears and trained in their use, .
Just as they must be prepared to operate.under the threaf of
thelr employment by‘an eneﬁy.- But should these weapons aétuaily
be employed by either side, U.S. strategic systems must be con- .
tinually primed and ready to go, eitherfiq a'first;strike'
counterforce role or, surviving a Soviet strike, ready to

launch agalnst targetg;in fhe Soviet homelands.

SYNTHESIS OF THE LIMITED WAR POSTURE

30. The anzlysis developed in the aboﬁe discussion has shown
that strategic offensive weapons systems which compose the U.S.
general war”deterrent:have béen adéquate to their primary
mission.ahd'may—sg continue into the future. Tt has also
developed the fact fhat these systems are inadequate to deter
limlted wars, and must be supplemented by systems which are
designed to'further that policy of deterrence.EAThis supplé-
mental capability has, up to the present time, failed to be
completely successful. A limited war posture, to deter Soviet
aggression in.any type of soclety and in any areas where the
Communists may contemplate military aggression, must be com-
posed of both conventional and nuclear weapons systems where
the nuclear systems may find their best role in the deterr;nce
of the use of nuclears by an enemy; but where the actual -
employment of nuclears by U.S. forces may be disadvantagegus,
not only from the military point of view, but disadvantageous
also in the political and psychological struggle between :the

Communistic and Free World nations. It follows, then, that
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the U.S. limited war capabllities should be buillt around a stroﬁg
but flexible conventional weapons system with tactical nuclears
available chiefly to deter their use by an enemy, or where

their employment would be clearly and unequivocally to the

advantage of the United States.

31. Since true deterrence of limited aggression depends on
the credibility of use of the deterrent in the enemy's mind,
the posture musﬁ be so_dgsigned that the capab;lity of its
employment 1s obvious. :This means that limited war forces
must exist 1in numbers sufficient to offer stiff résiétance to.
enemies and stfong éupport to friends. These fofcés;-eonéistingiﬁ
of ground, seé;_and air_componeﬁts, must be so d:ganizeq, 
trained, equippéd, and supporféd that they ecan reab% fast,’
arrive promptly in any threatened theater, ahd engage immedi-
ately in combat should it'prove necessary. They must be capable
of "tailoring" to fit the mission they are to undertake. Credi-
bility of the exisﬁéngg ofithéSe.fdrces, and of-tﬁelﬁ;S; ihtent |
to employ them againsf a Communist limlted aggression must |
exist, not only in the minds of enemles, but 1n the minds of

friendly peoples as well.

32, U.S. tactical forces, as presently configured, present
the eﬁemy'with a very ambiguous threat. in many instances, the
tactical nuclear weapon i1s of the same type énd vield as is the
strategic-nuclear, a situation which gives 1little flexibility
to the téctical systems, Moreover, the emphasls in development
has béen toward tactical delivery systems oriented primarily to
nuclear weapons and much less toward delivery of conventlional
ordnance, Research and development for improvement of conven-

hvs
tiongl ordnance and the means to deliver 1t contlnue to lag,

I/ WSEG Report No. &8, TOP SECRET, 1 August 1960.
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33, Numerically weak, and therefore weak in terms 6f pure con-
ventional capabilitieé, tac%ical forces cannot effectively
counter enemy aggressive actlions except where circumstances
preclude the enemy from massling his strength agalnst us. Where
the enemy can masSAOOnventional forces against ﬁs, our ability
to engage him is predicated upon use of nuclear weapons in
gquantlty; yet where the enemy can faﬁe us with such a threat we

‘are also restrained from.using nqcleéf weapons, not only by
local national vulnerabllities, but also by our own forces!
vulnerabilities-t§180viet‘nuc1éar counterattacks. Thus-our

- posture directed~;qwafa'deterring limited wars is not very
convincing to an enemy who either initiates his action with
nﬁélea; attacks or initiatés with conventionalnforqes hoping
to keep the war nonnuclear. To some extent, particularly in
Europe, the Soviets:would be deterred from initiating tactical ..

.nuclear var by their desire to limit destruction of European
résoﬁrces, their fear of nuclear reprisals from NATO countries
which have their 6ﬁn nucleéré,xand their fear of our nuclear -
capabilities; but a numericallx strong conventional U.S,. téctical
capability, supported by aitacticai nuclear capabllity held in
reserve, would certalnly bé é more reliable deterrent to any

mz jor aggression.

EFFECTS OF LIMiTED WAR CAPABILITIES ON THE STRATEGIC NUCLEAR
. DETERRENT POSTURE

34, Having observed that-strategic and limited war postures
interact one with the other, 1t now becomes possible to stéte
some of the ways in which the limited posture éffects the stra-
teglc. An adequate limited war capabllity has been shown to
contribute to the nuclear deterrent, But probably an effective
strategic nuclear posture could deter:general_war without this
contribution. A strategic deterrent,:however; has proven

Inadeguate to deter limited war. A limited war capability,
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bullt prepoﬁderantly around a nuclear capability, cannot reduce
the necessity for strategic systems. On the other hand, since
“his posture can increase tension énd the danger of general
war, 1t may increase the secale on which etrategic systems must
be developed and maintained. It has been shown that a tactical
nucleap capability in the limited war posture is necessary to
deter.the use of nuclears by an enemy engaging in aggression,

but 1t has also been shown thét the initial use of nuclears in

1imited war can increase the danger of broadening the conflict

into generzl war.

35. A limited war capability bullt around conventional weapons

systems with nuclears anzzifafy and associéted with sufficient

strength in manpowar, proéiﬁed.posture and intent were made
credible, could reduce tension and render, to some extent, fhe
outbreak-of general war less likely. This kind of force posture
would serve to reduce issues the resolution of which would

) otherwise depend on the use of ﬁuclear weapons. This does not

mean, of course, that the development of sophisticated strategic
systems should cease. It does mean that the overall strategic

aims of the United States would be in a better position for

achlevement and that a realistic limited war posture, with
tactici: nuclear weapons viewed in proper perspective, could

improve the deterrent effect of the strategic systems.
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APPENDIX "A" T0O ENCLOSURE "®"

ESTIMATED COSTS AND FUNDING REQUIREMENTS FOR
STRATEGIC OrFeNiSIVE WhAPCNS SYSTEFS; ryY 19o1-1967

1, Statistices of system costs and program funds summarized 1n

preceding sectlions of this Enclosure are based on detailed data

given in this Appendix

2, Table I presents estimates of unit costs, excluding bombs
and warheads, for seven different aircraft,.tnree alr-~to-surface
missiles and four eu:face—to—surface missiles. _Three different
. measures of costs ere.given- (1) investment costs including -
RDT&E and industrial facillties, (2) investment: costs excluding
RDT&E andé industrial facil;tles, and (3) annual operatlng costs.
Item (2), the middle column of figures, represente the approxif
mate cost of procuring one additional unit of the specified
weapon, together with 1te related eupporting‘facilities and

| equipment,

3. Accurate estimates of the costs of the EPYd system ere not
available. The Alr Force calculates that a development program.
for 12 aircraft, 11 of which will later be recycled to taotical
status, will total $2.29 billion upon completicn in FY 1967.
This amounts to a total cost of $191 million per aircraft. .Very
preliminary WSEG estimates for a'post—development 7-sguadron
operational program come to $64 million per aircraft for invest-
ment costs, and to $3.5 million per alreraft per year for annual

operating costs,

L, Tables II and III provide the best available data on direct
and indirect coasts attributed by the Atomic Energy Commission to
nuclear weapons assoclated with strategic systems. The reported
costs in all cases pertain to the highest yleld model of eech

specified bomb or warhead. Lower yield versions of the same
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weapons almost always cost less, the only significant exceptions

being in the "clean" variants of certain bombs, Fabrication and
other non-nuclear costs are generally'the same for any particular'

weapon regardless of yield,

5. Estimates of the unit costs of Surface-té-surface missiles
afe combined with the costs of their warheads in Table IV, The
delivefy system césts in this tabulation are taken directly from
Table I, and the costs of their warheads are derived from detalls

given 1n Table III.

6. The amounts of funds allocated through FY 1967 to each of
the strateglc weapon systems, with details by year for three
principal classes of funds, are given in Table V., |

R PR _aF - —_ .
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TAELE 1

AVERAGE INVESTEHENT AND AlJNUAL OPERATING
COSTS PER ALLCAAFT Or MISSILL FOR
STRATEGIC UnhrOd DELIVERY SYSTEMS 2/

Cost per A/C or Missile (%1,000)
AG¢G1Tional Additional Average
Investment Investment Annual
Including  Cost for an Operating

_ RDTE and Additional Costs per
Other Ini-, A/C OE/MiS- A/C OE/Mis-

System tial Costs—~ sile sile
Aircraft - S : : .
B/RB-47 . b,oBT 3,990 589
B-52 ‘ - 14,150 13,511 1,107
B-58 ) . 34,b07 33,213 851
KC-97 . L 2,243 2,235 © 400
KC-135 . : - 4,678 4,666 360
c-124 . - . 2,761 2,753 599
B-TO : _ o NA 64,000 3,500
GAM-T2 (QUAIL) : 670 637 13
GAN-T7 (HOUNDDOG o 1,631 1,487 L8
 GAM-87 (SKYBOLT) . _s .- 1,231 089 50
- .8SM
- " ATLAS: ‘ ' : '
" 3x3, Soft, LOY/RP-1 : 35,100 17,800 1,330 .
1xG, Hard, LOX/RP-1 33,100 16,800 1,250
1x12,Hard, LOX/RP-1 . 36,500 18,500 1,360
TITAN:

3%x3, Hard, LOX/RP-1 32,300 18,800 1,670

%9/1x18, Hard, Storable - 26,700 15, 600 1,490
MINUTEMAN : : ) '
Fired-Base 3,280 2,678 646
Rail-llobile 4,190 3,443 g2b
POLARIS/SSEN: &/

Average A-1 oxr -2 NA 9,112 . 625
Average A-3 NA g, 300 625

Average for Program -
.. Includine Renlaneme;t . 15,300 ;0;580

a/ All estimates except those for B-70, MINUTEMAN, and POLARIS
are based on funding data and force levels given 1n Form A
of MS-3% Report on Selected Strategic and Tactical Weapon
Svstems, prepared by Directorate of Budget, Hag USAF, 11 April
1060. Details for MINUTEMAN and POLARIS are presented in
Appendices "B" and "C". Figures for the B-70 are preliminary
USEG estimates, see paragraph 3 above.

b/ Represents the sum of RDT&ZE, "Total Procurement”", and "Military
Construction"” through FY 1965 divided by the peak number of

unit eguipment aircraft or missiles.
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TABLE I (Continued)

¢/ Represents the svm of "Procurement for Service Use', and

"Military Constrmction" througn FY 1965, divided by the pezk
number of wunit eguipment aircraft or missiles. Funds for
"RDT&E" and "Procurement - Industrial Facilities" are excluded
from thls average.

d/ Represents the sum of "Operations and Maintenance" and

"Military Personnel” for FY 1958 to FY 1965, divided by the
cumulative number of aircraft or miscile years in that period.

g/ The averages for A-1l or A-2 and for A-3 assume only one set of

missiles, i.e., shinfill, shakedown, and support for each
SSBN, wnile the investment costs based on total FBH funds in-
clude the cost of 729 additional A-2 and A-3 missiles To re-
place all of the A-1's by FY 1954 and all of the A-2's by FY
1968 (See Apvendix "C" for details).

£/ See Annex "B', Appendix "C" for basls of estimates.
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TABLE III

WEIGHT, YIELD AND UNIT COST OF SELECTED WARHEADS FOR STRATEGIC MISSILE SYSTEMS 'ﬂ¢A

0L -

Od

e

Mk 28, Mic 39, TX-U1 Mk 49, Cluster WH, ,.
Mod O, Y1 XW-38-X1 Mod 1, Y1 .- Y1 XW-47 Mod 1, Y2 TX-53 Xw-56 of POLARISR/

Weight (Lbs) 1,645 3,080 6,230 - 8,829 710 1,665 6,900 680 720
Yield (KT) . | _ 600

HOAS

~r
'\
—a

‘L\
ANIL30 SV,

v;vcy qIIDTULST

vovda
i

Cost per Unit ($1000) . _
2. Nuclear Cost L tiiese e memaRToe T - . e otmeenes
(1) Materialsg/ , - ' ' .
a) Oralloy - . oot
b) Plutonium _ B .
¢) Tritium ' ~ e
d) L1 D ' < : . -
Total Materials » - '
(2) Depreciat’lon of - o . . _ _
Materlals Facillities ' ' cy oL T
Total Nuclear Cost : : ' ‘ e
b. Non-nuclear Costs ' . e B e e s BN
~ (1) Fabrication . R Tk SR Y e—
(2) Nuclear Materials ‘ L B o
Fabrication 7 - 36 11 26 26 . 17 25 26 70
(b) Other Materials and A o : S
Fabrication 23 173 31 99 93 25 " 50 63 . 180
Total Fabrication 30 209 42 125 119 4o 75 89 250
(2) Deprecilation of Fabri- ' . ' - -
cation Facilities. 3 5 4 L 3 - 3 ’ 4 . 3 - 12
Total Non-Nuclear Cost 33 214 b6 120 122 - . U5 79 92 262
c. Total Cost: K ‘ o . . B -
a/ See footnote a/, Table II. The warhead elements of the TX-41 and TX-53 bombs are included here
since they may be modified for use 1n advanced wmlssile systems. i -
g/ Al) estimates for this weapon are preliminary.
L} . !

()
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¢/ See footnote b/, Table II. o]
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TABLE IV

INVESTMENT AND OPERATING COSTS FOR STRATEGIC MISSILE
SYSTE!S, INCLUDING DELIVERY VEHICLES AND WARHEADS;
AVERAGE C(0ST PER OPERATICNAL MISSILE AND WARHEAD
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TABLE V

STRATEGIC WEAPON SYSTEMS - ESTIMATED RDT&E INVESTMENT

AND OPERATING COSTS, I'Y 1900 - 19oY, BY SYSTEM‘E/

(M11lion Dollars)

A

System and Class of Funds 1960 & PY - 1961 1962 |

1964

1966

1963 1965 1367
Aircraft & Related Systems

Bomber Aircraft . .

B-U7 7,570 635 508_ 402 305 180 0. 0
RDTE 9 - - - - - -
Investment 5,416 1 1 C- - - -
Operating 2,145 i 634 507 Loo 305 180 - -

B-52 (Ground Alert) 9,877 1,391 1,358 783 801 840 789 764
RDTE 205 - . = = = - o
Investment 8,349 782 695 62 50 45 - -
Operating 1,322 609 663 721" 771 795 789 764

B-58 2,793 He2 4ok 77 83 83 91 91

T RDTE 85 - - - - - - - -
Investment 2,608 4gi - 138 - - _ - - -

. Operating 10 28 56 7 83 - . 83. 91 91
Bomber Aircraft Total: 20,240 2,547 2,360. 1,263 1,209 1,103 - 880 855
RDTE 299 - - - - - - -
Investment 16,463 1,276 1,134 62 50 45 - -

Operating 3,477 1,271 1,226 1,201 1,159 1,058 880 855
Air-to-Surface Migsiles- . _ o
GAI-72 ' | 206 63 5 6 -6 . 6 6 5
" RDTE 11 - - - - - -
Investment 192 60 - - - - -
Operating _ 3 3 .5 6 6" 6 6 5
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System and Class of Funds 1960 & PY

1961

TABLE V (Cont'qd)

1965

1962 1963 © - 1964 1966 1967

GAM-T7 480 167 11 18 18 17 15 8
RDTE 43 11 5 - - - - -
Investment 432 150 22 - - ©o- - -
Operating 5 6 - 4 18 18 17 15 8 -

GAM-87 38 ) 157 . . 294 - 288 253 30 - 41
RDTE 33 60 54 59 - - - -
Investment - - 103 235 285 237 - -
Operating - - - - .3 16 30 h

GAM Total 724 290 203 318 312 276 51 54
RDTE 02 70 59 59 - - - -
Investment 624 210 125 235 285 . 237 - -
Operating 8 10 19 24 27 39 51 54

Support Aircraft .

KC-S7. . 2,019 247 216 154 93 53 0 0
RDTE - - - - - -

Investment 1,610 4 1 - - - - -
Operating 809 243 - 215 154 93 53 .-

KC-135 2,071 372 - 1198 356 470 24 24 240
RDTE 1 - ‘- - o~ - - -
Investment 2,261 240 337 174 262 - - R
Operating - 209 132 . 161 182 208 24] 241 240

c-12U 271 ol 16 11 11 11 11 11
RDTE - - - - - . - -
Investment 17 - - - - - - - .
Operating 9 ol 16 11 11 11 11 11

RB-47 891 48 36 25 - 25 25 20 0
RDTE - - - - . -
Investment 611 - - - - - - -
Operating 250 L8 36 25 25 25 20 . -

TI
s S

€ T



!

\’Eﬁﬁnﬂ:

..Lg.-

‘oN aaxcdsy HISK

0S

AAEL V. (Cont' )

2ansoTouy
“yppuaddy

II&II
03 ¥,

Svatem and Jlass of Punds 1060 & PY. 1961 1062 19063 1454 1705 P LT

Succort Aircraft Total 6,053 690 766 546 599 320 =7z T
RDTE 1 - - - - - - -
Investment 4,689 244 - 338 174 262 - - -

- Operating 1,363 446 428 372 337 330 272 251
Aircraft Development .

Projects, Total 1,199 402 565 615 400 234 69 14
ANP (RDTE Only) 473 T2 75 92 . 106 . 93 4o 10
B-TO(RDTE Only) 721 330 490 523 294 14 29 4

Aircraft and Related .

Systems, Subtotal . 28,215 3,931 3,894 2,742 2,520 . 1,943 1,272 - 1,174
RDTE 1,591 474 624 674 . hoo- 234 69 - 14
Investment 21,7E6 1,730 1,597 4ry 597 282 - -
Operating 4,848 1,727 1,673 1,597 - 1,523 1,427 1,203 1,160

Surface-to-Surface |

Misslle Systems

ATLAS 3,204 1,278 350 316 130 139 174 162
RDTE 1,812 245 114 .56 0 - - - -
Investment 1,301 961 155 140 S - - - -
Operating g1 72 85 120 139 139 174 162

TITAN 2,182 1,039 gii5 954 1,084 888 278 331
RDTE ~ 1,504 425 230 204 187 90 - -
Investment 656 . 575 646 662 763 621 - Y-
Operating 22 39 69 88 - 134 . 177 278" 331

- MINUTEMAN 559 522 1,223 1,991 2,472 2,095 1,526 - 1,569
RDTE 507 312 265 w3 - 87 30 - -
Investment 52 210 a58 1,795 2,050 «1,249 208 . -
Operating - - - 53 335 - 816 1,318 1,569

§ oY

=



System and Class of Funds

" PABLE V (Cont'd)

1961

1960 & PY 1962 1963 - 1964 1965 . 1966 1967
POLARIS ' * - _2,h96 1,256 1,857 2,064  p,obh 1,050 850 542
RUTE 1,122 485 602 533 ob7 128 75 57
Investment 1,354 725 1,174 1,027 1,648 . 714 - 458 7
Operating 20 .us 81 104 149 208 317 408
oTHERY/ e 2,511. ha 43 43 34 31 31 o
RDTE 908 - - - - - - -
Investment 1,536 - - - - - .-
Operating 67 Lo 43 43 34 31 31 0
' Surface-to-Surface’ L . o
v Missile Subtotal 10,952 4,137 4,422 5,568 5,773 . 4,203 2,859 2,604
' RDTE 2,853 1,467 1,211 936 521 248 75 57
Investment ,899 2, 471 2,933 h, 224 I, h61 2,584 666 T
Operating 200 199 278 . "1o8 - T91 1,371- 2,118 2,470

aansoroug
xypuaddy

wdn

0G ‘oN 3J0dsy HISH
03 ¥y,

_J/ Data do not reflect actions taken since Apr*l 1960 on the PY 1961 budget
SNARK, THOR, and JUPITBR. - .
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APPENDIY "B" T0O ENCICSURE "p"

ESTIMATED CCSTS OF THE MINUTEMAN WEAPON SYSTEM

PURPOSE -
l; To present estimates, developed by WSEG with the assistance

of Alr Force agenciés_of the costs of the MINUTEMAN weapon system.

SUMMARY OF THE ESTIMATES

2. The estimates in this paper are predicated upon force obJeé-
tives of 2000 fixed—site missiles and 300 mobile missiles., Total
program costs fof the FY 1661-57 period are estimated at about
$11.4 billion of which $7.6 billion represénts research, develop-
. ment, test, ané evaluation costs, outlays for indusf;ial facili-
.ties, and investment in deployéd missiles. The remaining $3.8
billion comprises the total of all operating costs of deployed
squadrons during this program period. A summary of the estimates

appears in Tablé I.

TABLE I

SUMMARY OF MINUTEMAN PROGRAM COST ESTIMATES, FY 1961-67
- (Millions of Dollars)

Item | : : _ Cost
Research, Development, Test and Evaluation 837
Industrial Facilities o 40
Missiles and Spare Parts _. 2,176
Support Equipment and Sﬁare Parts S 3,280
Constructiona . 1,000
Other . . : 230

‘ Subtotal 7,563
Operating Costs (less training missiles included

above) : : 3,835

Total Program Costs’ : . : 11,398

a/ 100 psil silo and 500 psi LCC.
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3. Estimated 1n1t1a; inveslnment and annual cperating cootl

per deployed missile, in miilions of dollars, are:

Fixed Systenm Mobile System

Investment Cost - $2.678 $3;MH3
Annual Operating Cost 0.646 0.924

4, Experience with several modern weapon systems has shown

' that cost ‘estimates made prior to the time of operational
deployment are often too low by a wide margin. Two years.will
elapse before the MINUTEMAN'éystem beoomos operationél..'There
is a good possibility that by this tiﬁe.éveﬁts will have proved

that the cost estimates herein were optimistic.

SOURCES OF INFORMATION

5, The specifications of this weapoh system, and most of the
numerical cost data and various'factoré for manipulating i%
were obtained from the Alr Force, as follows | |

a. Conference of AFBMD, AFABF, SAC, RAND, and WSEG

personnel, 4-7 April 1960.

b. MINUTEMAN Briefing to Air Council and Air Weapons

Board, 15-18 February 1960. |

¢. MINUTEMAN Development Plan, 15 August 1959.
d. Alr Fofce MS-3 Report, October 1959.

e. Tabular materials prepared by AFABF-10 on 29 April 1960

and by AFBIMD in July 1960,

6. The figures for only one major item of cost, the missile
its~1f, were derived in WSEG. The WSEG cost estimates for the
MINUTEMAN missile are based upon consultations with knowledgeable

cost analyste in various organizations.'
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SYSTEN SPECIFICATION

T. The cost estimates in this paper pertain to the MINUTENMAN
veapon tystem essentially as 1t is described 1n the 15 pugust

1959 Development Plan.

8 The main departures from the Development Plan are:

*

*

A o - o r———— s S ——— e e
. Three n1ssiWes per traln are currently s*1pu1ated for

]n

the mobile system.

d. A mean-t;me—to—failure objective of 7000 houre.

g. MINUTEMAN force tabs currently planned by the Air Force
are as Qollows:
| TABLE IT
CURRENTLY PLANNED MINUTEMAN ?ORCE TABS

Number of Deployed Missiles at End of Year

Fiscal Year . Fixed Mobile Total
11961 ' - - -
1962 - -- -
1963 120 30 150

. 1964 649 156 805
1965 1225 _ . 300 1525
1966 : 12060 | 300 2300
1967 © 2000 300 2300

As of the preeent, the Ballistic Missiles Committee of 0SD

has glven its approval to the Air Force to initiate production
commitments to ach;eve‘a force of 150 missiles by the elose of
FY 1963; Subsequent increments have not yet been appéoved, nor

have the ultimate force objectives received approval from the

Administretion and the Congress.
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DEVELOPMENT CF TIE ESTIMATE

i A dad A e mded Al A mnd

10. Classification of Costs. Costs are classified under the

following main headings:

a. Research, Development, Test, and Evaluation

Industrizl Facilities ' L

|

c. Initial Investmant Costs

(1) Major Equipment and Initial Spares (missileé and
spare parts). ‘ o |
.. (2) support Equipment and iﬁiﬁigl Spares'(GSE, com-
-'muniéatiohs; RR equipment, etc.).
(3) Construcfion'(silos, 1auﬁch control centers, roads,
ete.). _ - |
(4) Initial Training

- (5) other (fuel, supplies, efc.).

d. Annual Operating Costs -
"é:(l)_Pérsannel
| Pay and Allowanceé
Replacement Training.'
(2)_Maintenance and Replacement
Missiles
GSE
Communications
RR Equipment
Operational Facilities
(3) Training Missiles
(4) Base Support
(5) Other,.

‘e. Total Program Costs

11, Procedure. In tﬁis paper Air Force estimates of RDTE
and Industrizl Facilities costs as reported in MS-3A of October
1959 are accepted. The pages to follow wWill present, in detail,
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the development of our estimates of the initial investment' and

annual operating costs of the MINUTEMAN system in both the fixed
(hardened and dispersed) and mobile modes. . These estimates were
arrived at with the cooperation and assistance of the Air Force
Director of Budget and the Ballistic Misslles Division The
discussion will proceed item by item in the same order in which
the item spears above in the classification of initial invest-

ment and annual operating cocts.

MAJOR EQUIPMENT AND INITIAL SPARES INVESTHMENT

12 The cumulative average price of $743,000 per misszle is_-
taken from a cost-quantity curve developed in WSEQ andlis_the:A
price for a total of 5664 missiles through FY 1967."This pro;;
curement requirement 1is based upon the stipulated.force schedules,
a requirement for an initial-training firing by each squadron
and train, a prof1c1ency firing program of tWO nissiles per

'squadron annually anc 2 recuirement for ninety test missiles.

13. The WSEG cost-quantity curve for this missile was derived
from information obtained from incdustry on the costs of the
major componénts; i.e., airframe, propulsion, guidance and
control, and re-entry vehicle. The curve is actually a combi-
nation of two log~linear curves, The first segment runs through
missile 300 and has a2 90 percent slope. The formula for this
curve is log ¥y = 3.34541 - 0.15201 log x, where ¥y 4is the
cumuiative average price and x is the cumulative missile
nuﬁber. The second segment has a 93 percent slope and the

formula is log ¥y = 3.22814 - 0.10471 log X.

_14. kccording to BMD, initial missile spares are reguired
eduivalent to 10 percent of the value of the missile,. The total
cost of major equipment and initial spares is thus $7L3,000 per
missile plus $74,000 for initial spare narts, a total of $817, OOO
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per missile. -This amounts to $40,850,000 per.fixed squadron

of 50 missiles, and to $2,451.000 per traln of three misciles

of the mobile system.

SUPPORT EQUIPMENT AWD INITIAL SPARES INVESTHMENT

15. Silo Equipment (less communications, guidance and control],

EMD has supplied cost«quantity data on this equipment for up to
1000 units. Extrapolation of these data to 2000 units yields a

figure of $70 000 per missile,

-

16. Launch Cohtrol Center Equipment (1ess'communications,’

guidance and contro;) The BMD figure of approximately $5000 per

missile for this eculpmenu is der;ved from the cost cuantlty

data for LCC number 200, the required number for 2000 missiles,

.17, Guidance and Control Equipment., The basis for this esti-
mate is é_BMD tabuiation_on the costs of the mobile system,
the cost for tﬁe f;rst unit of ‘guidance and control equ;pmont
amounting to $1,050,000 per missile. This includes the sequencer-
monitor, autocolimator, control consoles, and guldance and control
couplers. This equipment,-aégording té AFQOP, 1is essentially the
same for both fixed and mobile systems. Application of a g5 per-
cent cost-quantity curve (log y = 3.02119 - 0.07408 log x)
yielas an estimate of $592,000 per missile for the 2300 missiles

of the fixed and mobile syétems.

18. Strategic Micsile Support Area Equipment. The SMSA, lo-

cated at an existing Air Force base, provides équadron head-
quarters and support for three squadrons of the fi:ied system.
Maintenance teams and targeting units_are based at the SMSA and
are eguipped with vehicles for perforﬁing on-site fault isolation .
and "‘inker toy" type maintenance at tbe silos, and for, target
data 1nsertion, missile rotation, and fuzing. In addition, -re-
entry vehicles and warheads are recelved at the'SMSA, and trans-~
ported thence tc the siles for mating with the missile. Guidance
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and control cystom maintenance is performed st the SMSA. The
cost of the egquipment for accomplishing these functions 1s
estimated by DMD at $31,000 per missile for the rixed systgm.
Lacking a better figure, $31,000 per missile is also employed
" in this paper per mobile system missile. it is assumed that
personnel,_maintenance, and storage facilitieé éxisting at the
sirbase will be adequate and no cost is included for these |

items.

19. Transporter -Erector for Fixed System. The transporter-- _'

erector is a large vehicle for transoortlng a,MINUTEMAN missile,
plac1ng it in the silo and withdr;wing 1t from the silo. This
vehicle has an all-up weight of 54 tors. BMD est;maues the
average price of these vehicles, of whicn 35 are planned for
each 1000 missiles, at $60,000 per missile. To this is added an
arbitrary 5 percent nitia1 sp ares factor oringlng the totél cost

per missile -to $63,000.

20. RR Eouipment - Mobile System. The only RR equipment to

- be bought consists of +he missile launch car, the control car,
and the power cars. One launch car, costing about $960,000
according to AFOOP, is of course required for each missile., How-
ever, only one control car and two power cars, priced at $380,000
and $450,000 respectively by BMD, are rgquired‘per three-missile
traln, ?he total cost of purchased rall equipment, including a
5 percent initial spares factor, then becomes $1,383,000 per
missile. Other equipment, i.e., locomotives, dining cars, sleep-
ing c~ars, etc., will either be tzken from existing surplus

military rolling stock or will be rented frcm the railroads.

21, Commuﬂicatlona Eou pment - Fixed System. The estimaves of

the costs of this equipment are taken from the MINUTEhAN Briefing
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. to the Air Ccuncil and Air Weapons Board, 15-10 February 1560.

The data are reproduced in Table III.

TABIE TIII

ESTIMATED COMMUNICATIONS INVESTIENT COSTS PER
HARDENED AiD DISPERSED SQUADRON

Item , _ Cost

ICS Data Terminal ($55,000 per silo)  $2,750,000

ICC Data Terminal | : 650,000
. Cable S ~ 6,000,000-18, 000,000
' SAC Command Radlo Equipment - . 354,000
.Augmentaﬁion of Base Telephone . ' 54,060
Total: - " $9,803,000-21, 308, 000

f(N.B. if very low frequency ground wave prppagation is success-
Tully developed, commticati®ns costs may e in the range of $4-6
ﬁillion per squadron.) Lackinzg fu:ther evidence, the mid—value.of
2bout $15.8 million per squadfon or $315,000 per missile is

employed here for fixed system communications equipment coct.

22, Cormmunications Equipment - Mobile System., These are

estimated by BMD at $217,000 per missile for a three-missile

frain.

23, Support Equipment Initial Spares. According to BMD
personnel, the-cost of initial spares Tor GSE would amount to
between 15 percent and 25 percent of the initial investment. A
figure of 20 peréént is used in this peper, except in the cases
of the transportér—erector and rallroad equipment as already

noted.

CONSTRUCTION INVESTMENT COSTS

24, Silos and Launch Control Centers. BMD has provided a figure

of $360,000 for construction of a silo {100 psi) and one tenth (10

missiles per LCC) of a launch control center (500 psi).

Appendix "B" to
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?5, Reacdc, It is very difficult to estimate the costs of”

roads for a tiypical squadron since terrain features will vary
widely and since the frequency of traffic_cannot pe accurately
predicted Some improvement of existing-Hﬁghways will be re-
quired. Based on data pertaining to ATLAS~ TITAN squadron road
costs, a figure of $100,000 per misslle 1is selected In addition,
an access drive will be built from the highway to the eilo, and
the cest of this construction is estimated'by BMD at $40,000 per

missile. _ S

26. Ra*1road Construction. The Air Force does not currently

plan the eonstruct¢on of any sidings but will instead use exlist-
ing sidings for the pre- surveyed firing s*te . There w111 be no
construction of builldings or other ¢nsta11ations, except of a

trivial nature; at~theSe sidings.

INITIAL TRAINING AND OTHER. INVESTHENT

27. Initizl Training. This cost is estimated by the Air Force

in its MS-3 Report at $72,000 per missile or $9,000 a man. The
mobile system requires tiuree times the number of personnel per
missile and initlal training costs amount to $216,000 per missile

on a three-missile train.

28. Other, Initial investment in fuel and mlscellaneous sup-
plies is reported at $9,000 per missile in the MS-3 and this

figure is also applied to the moblle system,

)

ANNUAL OPERATING COSTS - PERSONIEL

29, Pay and Allowances, The SAC estimate of $36,000 per mis-
sile per vear is used for the fixed system and the AFABF'figure

of $134,000 per missile per year for the mobile cystem.

30. Replacement Personnel Training. The same sources, SAC and

LFABP, provide estimates of $12,000 per missile annually for

ronencix “B" o
nncloeure R
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Tixed missilés and $36,000 per missile annualiy for moblie mis-"
siles. The estimates are based upon an assumption of a 25 per-
cent per year perscnnel turnover rate and a replacement training

cost factor of $6,000 per man.

ANNUAL OPERATING COSTS - RATIROAD RENTALS -

' 31. AFABF estimates the cost of locomotives and car rentals,
including Rﬁ personnel, at $73,000 per missile per year for the

mobile system.

ANNUAL MAINTENA&CE AND REPLACEMENT COSTS

32, Missiles. Malntenace cosfs are estimated by SXC

at 15 percent of initizl investment per year.’ Fiftéén-
percent of the $812,000 initial cost is $122,600 per missile

and this figure is applied in both the fixed and moblile cases.- '

23. Ground Support Ecuipment. SAC estimates that GSE maintenance

1ill cost about 35 percent:of tﬁe'initial investment annually and
that GSE replacemeﬁt will cost about 15 percent of initial invest-
ment each year. Investment in fixed-system GSE 1s $698,000 per
missile. Thérefore, GSE maintenaﬁce and replacement will cost
about $349,000 per missile per year. Transporter-erector maint-
tenance and replacement at 20 percent of inﬁestment amounts to
$12,000 per year bringing the GSE total to $36i,000 per miscsile.
Mobile system GSE investment of $623,000 per missile will require

an annuél'maintenance and replacement expenditure of $312,000..

34, Comaunications Eouipment. According to SAC, annual mailn-

tenance and replacement of communications equipment will cost
about 10 percent of initial investment. This amounts to $32,000

per missile per year for the fixed system and to $22,000 per

-

missile per year for the moblle system.
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35, Rallroad Eguivment. AFABY estimates the fees for main-

taining railroad equipment for the mobile system at $72,000

per year.

36. Operational Facilities. Maintenance and replacement of

thése facllitles is estimated by SAC at 5 bércént 6f initial
investmeht per year. In the case of the filxed system, thé in~-
vestment in silos and LCC's is $360,000 per missile and the
annual charge aﬁounﬁs to $18,000 per missile annually fof these
facilities. 1In the casé of thé mobile system AFABF provides a
figure of‘$31,000 pér missile per‘year'for operational facilities
and.equipment. NO‘investment is contemplated for mobile system
firing site facillities and mobile ﬁnit support 5ase facilities
are assumed to e#istfat the host airbase. Maintenancé“and re-
placement charges on these facilities,.plus similar charges for:
MUSB (SMSA) equipmeﬁt purchased for this weapon comprise the

$31,000 figure noted above,

ANNUAL TRAINING MISSILE COSTS

37. SAC stipulates that operational squadrons each perform two
training firings a year in order to maintain proficiency in the
use of the weapon. W1th 50 missiles per fixed apd 30 missiles
per mobile squadron, and at a unit price of $817,000 per missile,
the annual cost of training-fifings per squadron amounts to
$33,000 and $54,000 on a per-unit equipment missile basis,

fespectively. . -

ANNUAL BASE SUPPORT CCSTS

38, These costs, covering housing, médical service, trénsport,
ete,, are estimated by SAC at $2000 per man annually, This -
amounts to $16,000’per year per flxed system missile and to

$48,000 per mobile system missile,
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TABLE IV | |
ESTIMATED INITIAL INVESTMENT COSTS FIXED MINUTEMAN SYSTEMY

[ €]
Thousand $ **
"Investment Per Missile Source
Ma Jor Equipment E _ !
Missiles ‘ 743 Weapon Systems Evaluation Group
Initial Spares - 74 WSEG Using BMD 10% Spares Factor
Total Major Equipment : - 817
Support Equipment
Silo Equipment Less Guldance and
Control TO BMD Data from AFABR
LCC Equipment Less Guldance and o
Control 5 BMD Data fromn AFABF
Guidance and Control 592 BMD Mobile System Tabulation and 95% Curve
SMSA 31 . BMD'
Communications %/ 316 Air Council Briefing -
Initial Spares Tor All Above 203 . BMD 20% Spares Factor
Transporter-Erector and Initial : '
Spares . 63 ‘ BMD Plus 5% Spares Factor
Total Support Equipment 1,280 ' '
Construction : '
§iTo and LCC ' - 360 BMD
Roads - Highway Improvement‘A/ 100 Bureau of Public Roads and Army Trans. Corps
- Silo Access 40 BMD :
Total Construction 500 e
Initial Training - Total 72 AF: MB—3
Other - Total _ g AF: MS-3.
Total Investment Per Missile 2,678 '

g/ These costs are applicable for 100 psi sllos and 500 psi LCC's. Preliminary WSEG
estimates for a configuration.of 300 psi silos and 1000 psi LCC's come to a total
investment of $2.78 mlllion per missile,

_/ If ground wave propagatlon 1s successful, costs will approximate $1000,000 per missile.
c/ Based on ATLAS-TITAN experience,

A
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TABLE V |
ESTIMATED ANNUAL OPERATING COSTS - PIXED MINUTEMAN SYSTEMY/

Total Annual Operating Cost Per Missile 646

. Thousand $ )
Item Per Mlssile Source ;
Personnel ' o S .
Pay and Allowances - . 36 SAC L
Replacement Training ' 12 SAC .
Total Personnel 48 \
Maintenance and Replacement | . '
Missiles (Maintenance only) 123 SAC
GSE ' 361 SAC
Communications o 32 SAC
Operational and SMSA Facilities —_— 18 SAC
' Total Maintenance and Replacement 534 .
Training Missiles - Total , _ 33 Two Per Sqdn Per Year
Base Support - Total E 16 SAC
Other - Total ' 15 SAC

g/ These costs are applicable for 100 psi sllos and 500 psl LCC's. Prelimlnary WSEG
estimates for a configuration of 300 psi silos and 1000 psl LCC's come to a total

annual operating cost of $0.652 million per missile.
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TABLE VI

ESTIMATED INITIAL INVESTMENT COSTS - MOBILE MINUTEMAN SYSTEM a/

Thousand $ | :
ITEM Per Missille Source
Ma Jor Equipment :
Missiles 743 . WSEG L
Initlal Spares T4 VWSEG Using BMD. 10% Spares Factor
Total Majoe Equipment 817 v
Railroad Equipment . L
Taunch Car 900 . BMD & AFQOP
Control Car 127 BMD : ‘
Power Car 300 ' BMD o
Initial Spares 66 ‘ L 5% Initial Spares Factor
Total Railroad Equipment 1,393 S '
Support Equipment
Guidance GSE
Control GSE 592 BMD Mobile Tabulation & 95% Curve
‘Control Consoles . " :
Communications Equipment 217 BMD -

SMSA Equipment _ 31 BMD L .
Initial Spares for Above 168 BMD 20% Spares Factor
Total Support Equipment 1,008 ' <
Initial Trainine - Total 216 AF: MS-3 Factor

Other - Total ' 9 AF: MS=3
TOTAL INVESTMENT PER MISSILE 3,443

a/ Three missliles per train.
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TABLE VII

ESTIMATED ANNUAL OPERATING COSTS

MOBILE MINUTEMAN SYSTEM a/

a/ Three missiles per train.

v C Thousand §
TITEM Per Missile Source
Personnel '
Pay & Allowances 134 AFABF
Replacement Training 36 AFABF
Total Personnel 170
RR Fees - Total 73 AFABF
Maintenance & Replacement
Missiles 123 SAC 15% Factor o
GSE 312 ‘SAC 35% + 15% Factor
Communications 22 SAC 10% Factor
RR Equipment 72 AFABF
Facilities & Equipment 31 “ATABF
Total Maintenance & Replacement 560
Training Missiles - Total 54 WSEG at 2/Sqdn/yr
~ Base Support - Total 48 AFABF
- Other - Total 19 AFABF
TOTAL ANNUAL OP, COST PER MISSILE 924
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OTHER ANNUAL OPERATING COSTS

39.

Cther

wwwww
Lk il avald

1 o~y ey A A
Vel w vl

codts are incurred for fuel, supplies,

&

transportation of missziles, and services of technical representa-

tives,

For the fixed system, these costs are est;mated by SAC

at $15,000 per missile annually, In the case of the mobille system,

' these costs are estimated by AFABF at $19,000 annually.

TAEULAR SUMMATION OF INVESTMENT AND OFERATING COSTS

Lo, The foregoing material is sumnarized in the follewing tables:

a.'Table IV - Estimated Initial Investment Cosis -~
MINUT_EI-IAN Sys_tem.

'b}fTable V - Estimated Annual Operating Costs ~.

MINUT“MAM System.

c;'Table vi - Est¢mated Initial Investment Costs -

Mobile MINUTENMAN System.

d Table VII - Estimated Annual Operating Costs -

_ Mob*le MINUTBMAN System,

ESTTMATES OF TOTAL PROGRAM FUNDING

41, Using the estimates developed here for initial investment

and annual operating costs, and Alr Force estimates of RDTE and

Indust

rial Facilities costs, figures on total program funding

“have been derived and appear in Table VIII below,

TABIE VIIT

ESTIMATES OF TOTAL PRCGRAM FUNDING FOR MINUTEMAN: FY 1961-67

(Millions of Dollars)

Industrial : .
Facility Investment Funds Operating Funds
Fiscal RDTE Funds and Fixed [obile Fixed [obpile Total
Year Funds Other System System Total System System Total Funds
1961 312 43 128 41 163 - - - 522
1962 265 5 72 226 953 - - .- 1223
1963 143 12 13 Los 1783 - 39 14 53 1661
196 87 15 1744 291 2035 249 86 335 2472
1965 30 8 1191 50 1241 605 211  Bl16 20895
1966 - - - 208 - 208 1041 277 1318 1526
1667 - - - - - 1292 277 1569 1569
- TOTAL 837 81 5356 1033 6389 3226 865 4091 11398
-Appendix "B" to
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APPENDIX ."C" TO ENCLOSURE "p"

ESTIMATED COSTS OF THE FOLARIS WEAPON SYSTEM

PURPOSE

1. To evaluate the latest avallable estimates of the costs of
the POLARIS FIM/SSBN weapon system, and to furnish estimates of
the cost of proposed POiARIS Cruiser programé. EStimétes for
POLARIS installations on cruisers are given in Annex “B" to this

Appendix.

SUMMARY OF ESTIMATES

2. Total progrémmed obligaﬁiéhs'through Fiscal Year 196?,rt6.
achieve an o?erational force of 45 SSBNfs equipped with POLARiS
Amissiles‘ére estimated at $12.4 billion according to.dfficial CNO
estimates dated 27 April 1960. This total is about 57 pergent
higher than a similar estimate.for the same force level and- time
© period prepared by the same office in June 1959, .Comparative data
are given in Table I. | |

TABLE I

COMPARISON OF ESTIMATES OF POLARIS SYSTEM
COSTS ¥OR 45 SS©UN rORCE THROUGH rY 1957

Special Projects MS-3/24 and

Office Supplements
(30 June Rg)a/ (April-July 60) Increase
(Millions) (Millions) Millions Percent
RDT&E and Related
Procurement ' $1,867 $3,225 $1, 358 73
Submarines {45) 4,128 4,749 621 - 15
Missiles 538 2,032 1,494 278
Tenders 292 ‘ '37, 87 30
Industrial Facilities 112 154 42 38
Military Construction 129 145 16 12
Other Investment - 342 342 -
Maintenance and
OCperations 610 1,124 514 84
Military Personnel 189 210 21 11
TOTAL ' $7,865 $12, 360 $U, 495 57

a/ Submitted by SPO for use in WSEG Report No. 23, Second
Annual Review.
3. Differences between certain cost elements are due in part
to differences in the classification of costs, .but the comparison

Appendix "C" to
Enclosure "p"

,§g§§g§' - 5G - WSEG Report No., 50




¢f tctals fer the entire system is valid, Most of the increase

can be explaired by: (1) a considerable increase in development
costs mainly attributable to the A-3 missile, (2) revision of unit
costs for both submarines and missiles, and (3) addition of 729 A-2
and A-3 missiles to replace all of the A-l's by 1964 and 211 of the
A-2's by FY 1968.

4, The current funding schedules reported in this paper appear
' to be realistic and complete, and with one minor exception they

3co§er all development, investment, and operating expenses for all

-;facilities.and activities which are uniquely associated with the

'POLARIS.program. The only exception is the exclusion of military

pay for crews of the two test ships (see paragraph 14).

5. The latest estiq&@esﬂgi programmed obiigations by fiscal
years through 1967 are summarized in Table IT. Obligations for
RDT&E and investment, through the fiscal year 1960, account for
about 22 percent of the nonrecurring costs réquired to establish
‘an operational capability with A-3 missiles in 45 submarines.

- Operating costs, of course, rise steadily, reaching a peak at

a little more than $400 million per year by 1967.

TABLE II

PROGRAMED OBLIGATIONS FOR POLARIS WEAPON SYSTEM, BY
FISCAL YEARS THROUGH 1307 a/

Millions of Dollars

Fiscal Year RDT&E Investment Operating Total
1957 & Prior $113.9 $ 14,7 0 $128.6
1958 106, 2 241.5 0.5 438,2
1959 389.8 - 601.6 7.5 928.9
1960 398.6 518.9 12,4 929.,9
Subtotal: $1,098.5  $1,376.7 $ 20.4 $2.495,6
1961 4854 724 .9 15,0 1,256.3
1962 602, 3 1,174.2 80.6 1,857.1
1963 532.6 1,627.1 104,7 2,264,4
1964 247.0 - 1;648,0 149.0 2,044,0
1965 128,1 13.8 " 208.0 1,049.9
1966 T4.7 59.0 316.7 850, 4
1967 56.8 76.8 L4084 542,0
Total: $3,225.4  $7,800.5 ° $1,333.8 $12,359.7

2/ U.S. Navy, CNO, MS-3/2A Form, 27 April 1960. RDT&E funds
include "Procurement for DT&E." Operating funds include
“Operation and Maintenance" and "Military Personnel,"
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6. Programmed force levels and total costs for the princéipal
elements of this system by fiscal years through 1967, are presented
in Table I of Appendix "A". The principal elements of cost (ex-

cluding warheads) through FY 1967 in millions of dollars, are as

follows:
a. RDTEE and Related Procurement #3,225
b. Initial Investment: - -
(1) Submarines (45) - 84,749
(2) Tenders (6) 379,
(3) Missiles (2,734) 72,032
(4)‘0ther equipmeﬁt : . 342
(5) Pacilities - 299 7,801
Cc. Opefating Costs:‘
(1) Cperation and maintenance $i,124
(2) Military personnel 210 1,334
To%al_cQsts;- o $12,360

7. This program provides for outfitting the submarines initi-
ally and after each overhaul period with the most advanced
missile then available, This generates a requirement for three
sets of missiles (A-1, A-2, and A-3) for each of the first 7 sub-
marines, two sets of missiles (A-2 and A-3) for each of the next
19 submarines, and one set of missiles (A-3) for the last 19
submarines., .By the end of FY 1964, all of the A-l missiles will
have been retired ané all of the 1Y submarines operational at.
that time will be equipped with A-2 missiles, By the end of .
FY 1968, 211 of the 45 submarines will have A-3 missiles.
Altogether, a total of 1,940 POLARIS missiles will be proburéd

as follows:

-
<SECRBET

Flight test missiles . . . - . . 206
Shipfill, shakedown, support,
and renlacement:
A=l . , . 159
A-2 . . . 57¢C
dnn"'3 - . . 1005 l a73u'
Total Missiles 1,940

- 01 -
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8. The above costs exclude warheads, but they lnclude the
initial cost of reactor cores for the nuclear ship propulsion

system and the cost of replacing the expended nuclear fuel

materials.

9, Total development and investment costs from the inception
. of the program through the Fiscal Year 1967, and average costs

per submarine and per shipfili missile, are therefore as follows:

. Millions of Dollars
Total Average rer Average Per

_ Costs SSBN Missile

RDT&E - . 3,225 71.7 4.5
Initial InvestT?nt ' ‘ = et
(excl. of wH)d 7,801  173.3 10.8 -

Tota1l/ $11,026  245.,0 | 15.3

10. By the end of FY 1967.a11 of the submarines, tenders, and
supporting facilities should be fully operational. The cumula-
tive numger of SSBN years should then be 126.1, aﬁd:tﬁe'éumula—
tive cost of bperétions for the enﬁire system wlll amount to
$1,334 million (see Table I, Annex "A"). Dividing this total

;by ﬁhe total SSEN years, the average annual operating coét per
submarine is $10.6 million or about $661 thousand per shipfill

missile.-

INVESTMENT COSTS PER UNIT

11. Initial investment costs per SSBN, as reported by the
*Special_Prdjects Office on 7 April 1960, are given below in
~Peble III. These costs exclude warheads, RDT&E, and the cost of
_ 729 A-2 and A-3 missiles for replacement of A-1's and A-2's,

" Also excluded (since they are considered as part of RDTXE) are

the cdnversion and outfitting costs of the two EAG test ships

and the three oceaﬁographic survey vessels,

1/ Includes investment in industrial and development facilities.
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TABIE ITI

POLARIS SYSTEM INVESTIVENT COSTS PER SSEM FY 1967
AS REPORTED BY SEECIAL PROJuCTS OFFICE

Ttem Millions of Dollars

Major Equipment - SSBN's $ 105.4

Shipfill lissiles | - - 18.8
- —

Shakedown and Support Missiles (6-1/3) T4

Other Equipment (including initial spares) 13.6

Personnel Transitional Training 0.3
Initial Ammo, Fuel And Supplies . a2/
 Site'Acquisition and Base Construction 8.4
| Total Initial Investment Cost 153.9

~ a/ Included in "Major Equipment - SSBH's."

12, The cost of replacement missiles must be included in POLKRIS

costs if the systen is to be credited with the progressive improve-

'ment in effectiveness represented by_@hé increases in range from

ok o

il
b

5

-—lReplacement missile costs have in fact
been included by the S;écial Prbjects Office in the programmed
obligations summarized above in paragraphs 5 and 6, and given on
Table I, Annex "A". The total cost of the replacement missiles
is éétimated at $873 million or about $19 million per SSBH.

This amount, added to the $154 million per SSEN given above in
Taple IIX, brings the total initial investment per submarine up
to $173 million, which is now consistent ;ith the ‘investment cost

per submarine shown in paragraph 9.

OPERATING COSTS PER UNIT

13. The annual operating costs per submarine, as reported by

the Special Projects office are given in Table IV. .
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TABLE IV

POLARTS SYSTEM OFERATING COSTS PER SSEN IN FY 1661
AND ¥Y 1967, AS REPORTED 5Y SVECIAL FAOJSCTS OrrICE

Millions of Dollars

Item | ¥Y 1961 FY 1067
PersonnellPay and Allowances (SSEN only) $ 1.1 $ 1.1 |
Replacement Personnel Training 6;2 0.2
Replacement of Equipment _ _ - 245 5.1
Maintenance of Equipment _ 2.3 S l.2
Replacemenﬁ and Maintenance of Facilities 1.2 0;7,.

Replenishment of Ammunition, Fuel and : _
Supplies . 0.9 $ 1.0

- $
Total Operating Costs: _ . $.8.2 . $ 9.3

14, The item "Personnel Pay and Allowances"'in Table IV amount-
ing to $1.1 million per SSBN includes only the submarine crews, -

Other personnel uniquely associated with the POLARIS system i?g '
1 .

: the tender crews and personnel at the Naval VWeapons Annexes.

The total cost of military personnel in FY 1867, reported on _
MS-3.24 forms, amounts to $66.9 million. This total, divided by
the 43.2 SSBN's in that year (see Table I, Annex "A"), gives us
an average of $1.54 million per SSBN-year, or $0.4 million more

than in Table IV,

15, 0O&M costs, excluding personnel pa& and allowances but in-
cluding maintenance, repair, overhaul, fuel, sﬁpplies, replace-
ment of equipment {except missiles), replacement training, etc.,
emount to $8.2 million per SSBN in FY 1967 according to Table IV.
The total for Operation and Maintenance given in MS-3,2A for 1967
(see Table I, Annex "A") 1s $341.5 million for the system, or

$7 91 million per SSEN-year.

1/ It should be noted that O&Il costs associated with the EAG test.
ships and AGS survey vessels are included by Special Projects
Office in POLARIS funds for RDTE&E or related procurement, but
military personnel pay and allowances for crews of the two test
ships are not included in any of the POLARIS accounts. -These
ships are required only in the FBM development program and do
not represent a recurring cost to the system. Each c¢f the two
EAG test ships has a crew of about 100 officers and enlisted
men, and their average annual pay and allowances amount to
about $0.5 million per ship.
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16, The minor dif}erences between the derived and reportéd
operating costs are relatively unimpertant ané can be expléined
by differences in the definition of costs in MS5-3.2A and
MS-3.2B forms. We conclude that the best estimate of operating
costs per SSBN per year will amount to about $10 million when
the system is fully operétional, and thgt the éverage annual
operating cost.per shipfill missile will be about $625,000, or
about 11 percent more than the feported'estimate for FY 1967

as given in'Téble IV,

‘:SHIPBUILDING AND CONVERSION COSTS

- 17, Forty-five nuclear submarines, six tenders, two.EAG test
ships, and three survey ships are financed by the PdLARIS program,
In the programmed obligations schedule given in Table I of

Annex "A", the cost of submarine construction and tender con=-
version or construction is accounted for by investment funds,
while the conversion costs for the two EAG test vessels and the

three AGS survey ships are in RDT&E or related procurement.

18. Investmgnt in submarines represents the most costly part
of this system, accounting for $4;749 millicn or 38.4 percent
of total programmed obligations through FY 1967. Included in
the cost of submarines and tenders is an allowance for price
inflation amounting to $443 million or about 8;6 percent of the
total for both types of vessels, Submarine funds also inclugde
about $146 million which shoq;d'be consldered as research and
development expense since devélopment posts are charged to the

lead ships of each cleass,

19. The latest cost estimates for submarines are as presented

in Table V,
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TABLE V _
CORSTRUCTION AND OUTFITTING COSTS FOR 45 POLARIS SSEN

Number and Name ‘Thousands of Dollars
SSEN 598, George Washington $ 180,429
SSEN 599, Patrick Henry 104,561
SSEN 600,”Theodore Roosevéit 106,570
SSEN 6oi, Robert E. Lee 105,045
SSEN 602, Abraham Lincoln 202,786
SSEN 608, Ethan Allen 152,305
SSBN 609, Sam Houston 93,965
SSEN 610, Thomas A, Edison _99,158
SSBN 611, John Marshall - ) 9lL, 241
No. 10 . | . 116,400
No. 11 o 106,000
No. 12 - - . 106,000
Subtotal R $1,367,400
Plus 33 SSEN @ $102,475 3,381,600
TOTAL 45 SSEN $4,749.000

20. The average cost per submarine for the first 9 "follow-on"
"ships (excluding #598, #608 and #10) amounts to $102,030 thousand.

The principal elements of cost comprising this everage are as

follows: )
Thousands Percent of Total

Ship construction. . $ 69,533 68.1 .
Navigation 13,014 12.8
Fire control ' 7,974 7.8
iaunching and handling 5,841 5.7
Missile checkout 2,855 2.8 :
Torpedo fire_confrol 1,926 1.9
Test instrumentation 577 0.6
Training and technical direction  31¢ 0.3

TOTAL $102,030 100.0

| — ]

Appendix "C" to

Enclosure "F"
.A.Jggggﬁf‘f’ - 66 - WSEG Report No. .




o VR = Tl

—

21, In a ship construction program of this’magnitude we would
expect to find some reduction in unit costs at each shipyard in
accordance with normal learning curves for the manufacture of
military equipment, This, of course, assumes no major changes in
design, Since the estimzte of unit costs for the last 33 SSEN's
is almost the same as the average for the firsf 9 "follow=-on”
sﬁbmafines, it may be concluded that the allovance for price
Anflation has cancelled out at least part of the potential savings

from large-scale procduction,

ez, Table presents shipbullding and conversion costs, 1n—
cluding equipment, for 11 surface ships assoclated with the
POLARIS program, |

TABILE VI
SHIP CONSTRUCTION QR CCNVERSION AND QUTFITTING CCSTS
FOR EIEVEﬁ_SUH3ﬁUE*SHI?S_ESSUUTETZE_WTTH__EE“PDEﬁﬁf§h?ﬁﬁGRAN
SHIP e o Thousanis of Dollars
EAG~-153, Compass Island (Conversion) $ 19,600
EAG-154, Observation Island (Conversion) " 72,800
T-AGS-21, USNS Bowéitch (Conversion) 9,784
T-AGS-22, USNS Dutton (Conversion) 9,573
T-AGS-23, USNS Mickelson {Conversion) 10,343
AS-19, USS Proteus - Tender (Conversion) 33,200

AS-31, Tender (New Construction) ' 72,500

As-ﬁ, Tencéer (New Construction

s Tender (Hew Construction 273,500
AS-5, Tender {New Construction) * * * ° * *= *= * * ¢ 2
AS-6, Tender (New Construction

“Potal for 11 Ships: $ 501,300

23. The ready-~for-sea schedule for all POLARIS submarines and
sﬁips is presented in Table I, Annex "A",
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ESTIMATES OF MISSIIE COSTS
24, The total cost of 1,734 POLARIS missiles required for

shipfill, replacement, shakedown, and support amounts to

$2,032 million, or 16.4 percent of the totél programmed obliga-
tions through FY 1967. These funds include spare parts, account-
ing for about 11 percent of the total missile'cost.

25. The procurement schedule for missiles by type and programmed

obligations through 1967 are shown in Table VII.

TAELE VII

NUMEER AND COST OF POLARIS MISSILES FOR
SHIPFILL, SHAKEDOWN AND SUPPORT

Pfogrammed Average Cost
Fiscal Number of Missilles Obligations Per Missile
Year A-1 A-2 A-3 Total (Millions) (Thousands)
1960 & - i - .~
 Prior 134 . 0 - 0 134 $187.5 $1,399
1961 - 25 3% 0 59 81.7 1,385
1962 o 18 o 18  197.2 1,072
1963 6 318 0 318 | 285.1 897
1964 0 3% 301 - 335 435,2 1,299
1965 0 o0 352 352 420.2 1,194
1966 0 v 318 318 369.2 1,161
1967 0o o 3% 34 5.4 " 1,629
TOTAL 150 570 1,005 1,734 2,931.5 1,172

25, The average cost per missile in the pﬁeceding-pabie tends
to fluctuate over the period-—first Talling ‘then riéing»—because
1t 1s actually a composite of averages for thre° distinct types
of missiles, differing in Trange, gross weight and unit costs.
Table VIII precents unit costs separately for each of the
three types, '
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QTHER POLARIS TACILITIES

27. Programmed funcs for this system finance a2 great many mill-

tary and industrial facilitles used in the development, production,

maintenance, and operation of the submarines and.missiles. The
most important of these are as follows: |
a. Submerged launch test facilities, San Clemente Island,
Califofnia. h |
.b. AFMTC facilities for POLARIS tests, Cape Canaveral,
Florida. | |
o c. Aérojet plant,.Sacramepto, California.-

. Lockheed'plant, Sunnyvale, California.

|2

e. Hypervelocity gun range.
pi Navigation test faciliity
' g. Surface-current experimental facility
QQ, Three submarine overhaul facilities
_‘};-Two missile assembly facilitles
-'1. Three FBM traiqipg_faqilitigi_;

. n. Graving dock, Charleston, S:—Ei

éB. Some of these facilities are obﬁiously useful only in tﬁe
develqpment and testing of operational POLARIS equipment, thus
representing nonrecurring costs which are independent of the size
of the force. Some instailations; such as VLF and HARE stations,
are shared ﬁith other Navﬁ systems. Other faclilities are clearly
assoclated with POLARIS/SSEN meintenance and operation, .so that
their costs would tend tdo vary with the number of units in
opgration. In general, the consﬁructign or expansion of all of

these facillties is financed by the Military Construction {MCON)
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account, while procurement of their cquipment may be covered
elther by the same funds or in Procurement of Alrcraft and

Missiles (PAMN), or Other Procurement, Navy (OPN).

29, Most of the initial costs 6f these Tacilitles are covered

by the following accounts, given by year in Table I of Annex Mpt,
Total Initial Cost Through

FY 1967
(Millions)
a. Industrlial facilities S
(except equipment) $ 153.6-
b. Development facilities (MCON only) .-.} - 28,0
c. Operauions and other fa01lities - o
(1con only) - 117.2

d. Equipment other_than ships and missiles 3U42.0
‘Total above items: . $:640.8

30. Although records’currently available within WSEG do not
reveal ﬁhe amounts attriﬁutab;e to each of the 14 items listed
) above in paragraph 27, if is possibie to show the approximate
cost of seven of them from details,giﬁen in the latest POLARIS
budget for FY 1961.;/ Total funds available through that year,

in thousands of dollars, are as follows:

a. Submerged launch test facility (NCON) $ 2,265
b. AFMIC facillities for POLARIS (MCON)— _ 21,601
¢. Aerojet plant: '
(1) Expansion (MCON) S 5,750
(2) Equipment {(PAMN) 26,630
d. Lockheed plant:
(1) Expansion (MCON) 9,938
(2) Equipment (PAMY) 28, 300

e. Submarine overhaul facility, Charleston,

s. ¢. {(McoN) : . 2,355

g,'Missile assembly facility, Charleston, S.C.:

1/ From POLARIS Fiscal Year 1001 Budget, submltted by the
Speclal Projects Office, 1 February 1960 .
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(1) Construction (mMcon)
(2) Equipment (PAMw)
g. VLF, Maine (MCON)

_.SSBN OPERATING CYCLE AND MISSILE FAILURE RATE

PO Y

i
!
e
|

1
I

4 _ : ‘ |

33. The above information was received 1 July 1960 by WSEG
~in response to z question submitted to the Special Project Office,
The exact text of the.SPO's statement 18 as follows:

"The operating cycle used in developing the costs was as follows:

Sea O'Haul Sea 0'Haul

598 Class SSEN - ist 30M - 6 - 730 -"10
_ Later 3B - b - 3 - 10
608 Glass 3B - 4 - 3% - 10

While at sea the SSEN's spend 60 days on patrol and 30 days at
tender, of which one weel is at Sea for pre-patrol refresher train-
ing and can be considered patrolling, Percent of time on station

for one complete-cycle is therefore - 35+325 60+7
65 : (35+4+L“‘35+1“}o "((‘9‘—}0 xe

PRI
v LT e e - '

e
. ~
”

_TLV See }emorandw: 1or the Director, Weapons Systems Evaluation
Group; (0p-723/nc, Ser 00276272, 1 July 1950).
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TABLE I

POLARIS WEAPON SYSTEM FORCE LEVELS AND PROGRAMMED OBLIGATIONS BY FISCAL YEARS THROUGH 1967

)]
FY 1960 and . . Total Through mﬂ
ITEM Prior Years FY 1961 FY 1962 FY 1963 FY 1964 FY 1965 FY 1966 FY 1967 1967 FY 1968 .
g T.Jr
OPERATIONAL FORCES AJam
1. SSBi's ready for sea at End of MMbH o2 5 7 10 14 26 38 Is 45 ]
2. Average SS5BN's During Each Year 0.1 3.0 5.9 8.9 12.0 20.5 32.5 43,2 126.1 45.0
3. Number of Miseiles (Shipfill, - A
Replacement, Shakedown and Support) . .
Procured Each Year 134 59 184 318 335 352 , 318 34 1,734 -
4. Number of Operatlonal Missiles,
" Including Shipfill and Support:
A-1 21 107 139 . 109 - - - - - -
A-2 - - -8 104 299 skl 426 187 - -
A-3 . - - - - - 8 385 113 - 960
__TOTAL 21 107 147 213 299 552 810 960 960
PROGRAMMED OBLIGATIONS (Millions Of Dollara)
1. RDT4E (Incl. Procurement for DTr&E) 1,008.5 485.4 602. 3 532.6 247.0 128.1 4.7 56.8 3,225.4 NA
2. Investment: o o . . .
a. SSEM 903.9 535. 4 851. 1,168.7 1,033.7 206. 41.3 8.0 4,749.0 NA
b. Tenders 65.1 19.2 61. 128.4 B3.7 16. 3.3 0.9 379.2 NA
£. Mizalles Except Fllight Test
and Evaluation 187.5 81.7 197.2 285.1 =Mm.m 420.2 389.2 535.4 2,031.5 NA
d. Other Equipment mm.: 48.8 31.0 30.2 6.1 46.3 37.0 7.2 342.0 NA
e. Industrial Facilities Co Th.2 25.3 16.0 10.0 . 5.0 14,0 6.0 3.1 wmm.m NA
T. Development Facilities ’ 22.6 © 2.2 1.0 0.9 6. 0.4 0.3 0.2 28.0 NA
E- Operations and Other Facilitles 68.0 12.3 15.9 3.8 3.9 9.4 1.9 - 2.0 117.2 NA
TQTAL 1,376.7 724.9 1,174.2  1,627.1 1,648.0 713.8 453.0 76.8 7,800.5 NA
3. Operating Costs:
a. Operationand Maintenance 19.8 38.8 70.4 88,2 128.5 173.3 263.4 341.5 1,123.9 NA
B. Military Personnel 0.6 7.2 10.2 16.5 20.5 34.7 - 53.3 66.9 209.9 NA
Total O&M M1l. Personnel 20.4 be.0 80.6 104.7 149.0 208.0 316.7 408, 4 1,333.8 NA
TOTAL Programmed Obligations 2,495.6 1,256.3 1,857.1 2,264 4 2,044 .0 1,049.9 850.0 542,0 12,359.7 NA

Source: U.S. Mavy, Special Projects Office.

&a/ Based on Ready for Sea Schedule given in Table II of this Appendix.
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POLARIS PRUGHAM READY-FOR-SEA SCHEDULE

TABLE II

Sh:‘Lp‘ RFS Date
SSBN #35 3/66

" 36 L /66

" 37 . 5/66

38 6,/66

39 T/66

Lo 8/66

A 5 9/66

42 10/66 ]

43 11/66 .

"oohh L 12/66

"5 1/67

AS #3 . 10/64

"4 10/55

" 5 12/65

" 6 10/56

(See Table I, annex "an,

for SSEN years)

According to the Special Projects Office the above schedule
is predicated on a FY 1661 bullding program of three S3EN's
being fully funded and the procuremen: of long lead items for

If the 5 by 7
agreed to by the House and Senate Committees,

for implementation, the RFS dates would be as

#15 %o ¥ 23 - cne per month Marca-loveumber 1954

Y

1665
1966
1967

per month commencing February

sult in the foilowing average

SSEN-Years

23.4
24:2

Total threugh FY'67 134.3

Annex "A" to
Anpendix "C" to

Enclosure

Ship RFS Date Shir  RFS Date
EAGHISH  12/58  sSSBN #15  7/64
ENS # 1 10/58 "6 8/64

" 2 11 /58 17 /64
" 3 12/58 " 18 10/64
SSBN#538 6,/60 19 11/64
" 599 8/60 " 20 12/64
" 600 1/61 "2 1/65
" 601 2/€1 "2z 2/65
" 602 5/61 " 23  3/65
" 608 11/61 "oo24 4/65
" 609 1 462 " 25 .  5/65
" 610 8/62 "o 26 "’6/65
"o611 10/62 " 27 1/65
AS # 18 10/60 " 28  8/65
"3 10/62 "2 . 9/65
SSBN # 10 4 /63 " 30 10/65
ool 8/63 " 31 11/65
"1z 10/63 " 32 12/65
"oa3 4 /64 "33 1/65
L P 6/64 o34 2/66
NOTE:
nine more to be fully funded in FY 1962.
FY 61 program, as
1s approved
follows:
SSBN's #1-9 - the same as given abdove
#10 - Februsry 1963
#11 . - April 1953
#12 - August 1963
#13 - November 1963
AL - January 1964
#24 and subsequent - one
1665,
This accelerated schedule would re
SSEN years for the period tarough 1967.
' FY SSEN~Years
1960 0.1
1961 3.0
1962 5.9
1963 5.3
1964 13.9
SECEFT - 75 -
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ANNEX "B" TO APPENDIX "C"

ESTIMATED COST OF POLARIS CRUISERS

1, Estimates presented here are based on data previously re-

ported by the Navy for use in WSEG Report No. U47, Evaluation of
: 1
the POLARIS Cruiser Systom, 1 June 1960,  modified to reflect

more recent data on costs of POLARIS missiles as given in the

preceding portions of thié Appendix,

l o t is important to note that in each case only

those césfs éirectly-attributable to the POLARIS missile augmen-
tation are given (including costs of élteration of the ship and
1nsta11ation of support:equipmqnt féf the system), since other
modification_or construction and operating costs attributable

to the baslc cruiser and to its other weapon systems ars assumed

to be funded under other programs,

3. Construction of the CG(N) LONG EEACH aﬁé conversioh of the
four CG's has already been authorized and funded, with the ex-~
ception of the POLARIS installafion. Based on present scheduling,
it appears that at least two FBM installations could be completed
sometime in 1963, and that all five could be equipped for

deployment by mid-1965, . )

Ly, Conversion of CA's, including installation of the F8M
system would require twenty-four months, but scheduling.of.these
conversions presents less of a problem irzsmuch as the.;nitial
ships could be cruisers from the reserve fleet, Preseﬁt esti- -
mates are that the first of these ships-could'be available by

about February 1963, 3 ships could be completed by mid-1963,

1/ The costs of POLARIS installations on cruisers, reported by the
Navy in October 1959 and used in WSEG Report No. 47, do not
include any allowance for price Inflation similar to that in-
cluded in the costs of POLARIS submarines and tenders (see

paragraph 18, page 65).
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TABLE I

INCREMENTAL COST OF POLARIS CRUISER SYSTEMS

EXCLUDING WERHEADS
(Millfons of Doilars)

Item

1 cG{N) and |
CG's, each «—_e,arh with =y
. » S .

|

L
[ RS

1. Incremental Investment Cost

Attributable to POLARLS

a,

E.

c.

“1a

e.

Cost  of installinz POLARIS
equipmentd

Cost of POLARIS missiles?/

(1) Shipfill missiles

(2) Pipeline and shakedown

Expansion of Naval Weabons Annex

Personnel training

ta t . C -t —_ ~-F - —-;._ )

Total incremental investment
53Average cost per ship

Average cost per miséile_

-Annual Operating Cost

Attributable to.POLARIS

=1

Ko

Personnel pay and allowances,
including replacement training

POLARIS equipment maintenance

Missile replacementh/ and
training

Base maintenance and replacement
Total annual operating cost
Average cost per ship

Average. cost per-missile

12 CA's,

183.8 564.,0
1.8 200;8 ;
18.8 79.5
f 0.2 5.d'
0.3 0.6
244.9 - 849.9
49.0 70.8
6.12 4,43
1.3 3.1
3.7 9.0
15.7 68,2
0.1 0.7
20.8 81.0
4.2 6.8
0.42

0.52

2/ Excludes $0.2 million of RDT&E costs for the 5-ship system
and $24.0 million for the 12-ship system.

b/

unit.

The initial shipfill is assumed to comprise A-2 missiles
in each case, costing an average of $1.046 million per
Replacement missile costs, as first reported by

the Navy for use in WSEG Report No. 47, were tased on a
shelf 1ife of 5 years, thus averaging 20 percent of the

shipf1ll per year.

In thils study 1t is assumed that replace=--

ment would be at the same rate, but that A-3 missiles, aver-
aging $1.24 million per unit, would be available for replace-
‘ment.
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and a total of 12 ships could be available for deployment by
mid-1954, However, funds have not bzen approved elilther for

conversion to CG or for the installatlon of the POLARIS system.

5. The POLARIS-Cruilser programs are assumed to be additional
to the plan for 45 SSBN'!'s, Implementation of the CG and CA
crulser programs would require the pfocufement of 2,292 missiles,

excluding those for RDT&E, as follows:

45 SSBN program o | 1,734
17 Cruisers'(witﬁ A-2 shipfill missiles S
replaced by A-3's in five years) 558
. Total missiles ' | 2,292
6. The estimated total cost of constructicn and outfitting e
of the CG(N)} and tﬁe total cost of converting the other 4 CG's, /
inqluding supporting equipment but excluding missiles, aqcording |
to the Névy, is as follows:
| o - Millions of Dollars
CG(N)-9 Construction : 300 ~
€G-10 Conversion _ 168 3
CG-11 Conversion : 164 H
CG-12 Conversion 139 :
CG-13 Conversion ' _152
Total five ships 923
As shown above in Table I, however, only $184 million of the
$923 million is directly abttributable. to POLARIS'equimnent. The
balance of the cust is attributable to other‘ﬁeapon systems, in-
cluding TALOS, ASROC, TARTAR or TERRIER, new communications,
Naval Tactical Data System (NTDS), ahd rehabilitation, T
-Annex "B" to DN
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- Enclosure 'F
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