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THE SOVIET THREAT TO NORI'H AMERIQA 
1959 .. 1971 

OBJECT 

.JIG 308/2(59) 

29 January 1959 

!. - To -assess the forms and scales or Soviet att~ck on North Ansrica 
in the event of war during the period from 1959 to 19710 

CONCLUSIONS 

Qtneral 
2. • We consider it bi~hly unlikely that the Soviet Union will 
specifically plan to attack North ,America in the absenee. of what it con,~~ers 
is a virtually certain and ~xtremely critical threat to its vital interests. 

3. -·rr the Soviet Union does attack North Americap it will do so as 
part or a global war11 and its military objectives a~inst 1forth America will 
be to destroy or neutralize our capabilities tor nuclear retaliation, and · 

·to destroy as rapidly as possible our determi~tion to continue the war. 
Soviet strategy ap:ainst North America will be some combination of: attaeks 
by the most effective mesns a~inst our nuclear capabilities, attacks 
against our industrial and population centres, and attacks against certain 
mili~ary installations and communication&. 

4. The Soviet planners must relate their strate~cally desirable 
objectives to what is tactically possible with the .forces at their disposal. ' 
For examplel> the period durinF? which the destruction ot. o~. nuclear 
retaliatory .capability .fi,tUr~s as their primary objective and .the primary 
element in their strategy wi11 depend upon Soviet capabilities to attack 
these forces e.ffectivelyo 

Forms and Scales of Attack from Aircraft e.pd' 'Missiles 

5o We consider that the Soviet planners appreciate that their attack 
.will be most effective if their ma.in offensive weapons system fo/ use· 
against this continent changes from the manned bomber to the ballistic 
missile as soon as possible ; and we cons~e-r ·that developin~ Soviet 
capabilities will allow this chan,ze to take place early in the period or 
this estimate. 

6. The forms and scales of attack from aircraft and missiles may be 
considered in three phases as follows: 

Phase I {from mid-1959 to about the end of 1960) 

{a) The manned bomber will be the only weapons system 
that can deliver nuclear weapons on North America 
in any numbers, althou~h a few relatively unreliable 

TOP SECtmr 
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and inaccurate ICBMs and submarine- launched cruise-type 
missiles w111· irobably be available 1n·1960. 
Allowin~ for the requirements of all other campaigns 
and before any dei!radation, ·a maximum force of about 
1375 bombers and tankers (100 BISONs ·and BEARs, 900 
BADGERs, 375 BUL~) will be available for attack on 
North America in :inid-1959. 

(b) The Soviet planners mi~ht appreciate .that their 
objectives could best be accomplished by an 
attack with one-way and two~way refuelled and 
unref'uelled missions 9 executed as directly and 
as rapidly as tactical considerations permitted. 
If all 1375 available aircraft were employed under 
optimum conditions p about 560 could arrive in 
tar~t areas~ net considerin~ combat losses. If' 
no obsolete BULLs were employed, about 320 aircraft 
could arrive in target areas, not considering combat 
losses. If only BEARs 9 BISONs and the one- third of 
the BADGER force that is trained in air-refue111n~ 
were employed, about 150 aircraft could reach 
tar~t areas under optimum conditions9 not 
considering combat losses o Numbers reachin~ 
target areas would be further reduced if the force 
received only short notice of impending operations 
or if weather conditions were adverse. 

(c) Such ICBMs and ·sub-marine.~launched~ crtµse-type:. lUissiles as 
are available may be directed a,;!81nst area tar~ts 
in North .America. 

! 
I . 

(d) The threat t.o Alaska· will be from littht bombers, 
missiles and possibly a small number of' B.ADGERs. 

i 
Phase II (from about the end of 1960 to 1963-1964} 

' 
(a) This phase lrl.11 be one of transition during which 

the missile threat will sharply increase. By 1964 
the ICBM will have replaced the manned bomber as 
the primary weapons delivery vehicle against North 
America ll and will be effective against all but 
very small and bard targets 9 such as hard ICBM 
sites. 

(b) Current types of aircraft will be phasin~ out, 
altbou~h over 1000 B~GERs may still be available 
in 1964. Some 200 supersonic recce/bomber 
aircraft may be available by the end of the 
period. As ICBMs with -improvin,:r characteristics 
~come available in increasing numbers 9 the roles 
of aircraft will be pro~ess;vely confined to 
reconnaissance 9 raid~assessment and attack on 
special tar~tso 

(c) If the ICBM pro~anune does not meet requirements, 
lar,zer\ numbers of supersonic aircraft may be 
pr.oduc;d as weapons carriers 9 and heavy bombers 
may co tinue in service • 

• 1 

•. . /3 
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(d) Some···soviet· submarines may be positioned to 
supplement the ICBM attack with missile~ 
launched f'rom directions·not covered by our 
ballistic missile warnin, and defence ~ystems. 

(d) The threat to Alaska will belar~ly from missiles. 

Phase III. _(,from about 1964 to 1971} 

(a) During this phase the ~haracteristics of Soviet 
ICBMs should improve until by about 1968.they· 
are highly reliable and have good accuracy with 
a lar~ warhead yield9 and North American 
retaliatory capability mi~bt by 1967 or later 
be lar~ly based in bard sites. 

(b) Satellites with increasing capabilities for 
reconnaissance will become -ava.ilable 9 while by 
the end ot the period supersonic nuclear-powered 
aircraft and ·boostQ~lide aircraft should be 
availableo 

(c) We cannot estimate scales ot attack for this phase. 

Other Forms and Scales of Attack 

10. We consider it ~nerally unlikely that the Soviet Union would 
attempt airborne operations on any scale a~inst North America at least in 
the initial sta.~s of a nuclear war o The possibilities remain however 
that small parties miuht be landed to acquire intelli~nca or to assist the 
airers.ft and missile attaek9 and that small ~oups or airborne troops equipped 
with man~pack nuclear weapons (when these are available) could attack a few 
tarf!13ts considered unprofitable for aircraft and missiles. We consider that 
the threat of amphibious operations .against North America is insi~ricant, 
and limited to the landinl? of small f!T'OUps from submarines. 

11. Soviet submarinesp other than those equipped for missile-launching, 
could carry out operations of the following kinds in the ocean areas adjacent 

:,' to North America: torpedo attacks on naval and merchant shippin,:t; "killer" 
operations against Western submarines in the transit areas near North 
American submarine bases; minelaying on coastal con~oy routes and in 
approaches to ports and harbours. The estimated scales of these operations 
durinf? the period of this estimate are given in para~aph 116 .. 

120 Sabotage and subversion both by kno~ and anonymous native 
communists and sympathisers and by trained and infiltrated Soviet natio~.ls 
are probable after the outbreak or war. The scale of these operations would, 
boweverp be limited by countermeasures and by the effects of the nuclear 
exchange itself o Espiona~ will be carried out by trained and integrated 
ille~l residents , but the scope or the operations would be limited by the 
disruption of the networks caused by the nuclear exchan~ . 

Probability of Warning 
1.3. Under most circumstances we may receive evidence or prePril"lltions 
tor hostilities on the part of the Soviet Union which would9 if sufficiently 
urgent and extensive, indicate a de,rree or risk of f!lobu war. Whether or 
not we receive this evidence of preparations for. hostilities depends largely 
upon the .. ~oviet requirement to employ numbers of medium bombers which need 
forward bases for effective att.a.ck on North America. This estimate indicates 
that by 196.3 or 1964 the Soviet Union will have phased out aircraft as 
weapons carriers. Before these dates soma 7 to· 10 days' war.ninl! in advance 
of that provided by earlycw.rning system· Ill.81' be obtained from the deployment 
or strate!lic bombers to forward bases» and a few hours' -warnin~ -may be 
obtained f'rom Soviet activities with first generation ICBMs and IRBMs. Af'ter 
1964$ it, is probable that little or no warni~· will...ba-: obtain.ad. . 

TOP SECRET . A0036808_12-001228 
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PART I ... GENERAL CONSIDERATIONS 

Circumstarices ·under which War involving 
At-iacks on North America may Comrnenee 

14• Although limited war may take place during the period of this 
estimate, North America is only likely to suffer direct ·attack during a· 
major war between the United States and .the Soviet t;Jnion and their respective 
allies. -Such direct attacks will be effective only if ·1arge-yield nuclear 
weapons are employed. We believe that the Soviet Union would attack North 
~rica only tn the face of what it considered was a virtually certain and 
extremely critical threat to its .vital interests~ ~e consider it high]t 
unlikely that the Soviet Union would specitically plan to attack North 
America in the abs~nce of such an apparent threat. 

15. .. The most like.ly circumstances under which such an appar~nt threat • 
could arise would.be during a period of mounting tensions or from an extension 
of local hostilitieso Under either of these circumstances, the Soviet Union 
might become convinced that the Western P-owers intended to launch an attack 
upon it, and thus feel compelled to forestall this attack. 

~viet Objectives and strategy 

16. The primary Soviet objectives in this major war will probably be 
to secure the Soviet Union as far as possible against .. W~stern nuclear attack, 
.and to destroy as rapidly as possible the determination of the. Western Powers 
to continue the war. Other objectives will include the destruction or • 
Western forces in the Eurasian land mass ~ the Mediterranean area and the 
island chain of the Far East; and eventually the establishment and ! . 
consolidation or Soviet c·ont.rol over some of these areas. These objectives 
will remain true throughout the period of this estimate, but Soviet 
capabilities to achieve them will vary with the nature of the target systems 
and the nature of available weapons systernso 

17. Soviet world-wide military str ategy must therefore include ,sbme. 
combination of the following~ 

(a) 

(b}. 

(c) 

(d) 

at~acks by the most effective means against Western 
nuclear capabilities throughout the world;, 

attacks against industria1 an~ population. centres in 
North J\merica and elsewhere; • 

attacks against Western forces-in- being in Euras;a, 
the Me.di terranean area and the island chain of the 
Far East; and attacks .·against Western military . . 

• i~stal~ations and communications throughout the worldr 

eventual'.cy~ operations to establish and consolidate· 
~oyiet control over some of th~se areas. 

military and civil defen~ive measures within the 
S6viet Union and throughout the Soviet bloc. 

18. s·oviet military objectiv.9s against North America w:ill therefore 
be to destroy or neutralize North American capabilities for nuclear 
retaliation, and to, destroy: as rapidly as possible North American· .determination 
to continue the war. · Soviet strategy against North America will include some 
combinat'ion or: • 

... /5 
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(a) attacks by the most effective means against 
North American retaliatory capabilities; and 

(b) attacks again~t industrial and population centres · 
1n· North America; and against other North American 
mili~Sl'7 installations and communications • 

... /6 
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19. The form 'or the t~eat to North ~erica from aircraft, missiles 
and space vehicles will depend largely upon the types of weapons systems 
available to the Soviet. Union at any given date, and on the ·soviet estimate 
or· the relative effectiveness of' these weapons systems against the different 
kinds of ·targets to be attacke4. ; We therefore first • consider t~e • , 
characte~istics of the targets which the Soviet tJnion might consider would 
have to b!' attacked in pursuan~e or its objectives., and then consider the 
weapons systems that are likely to be available and their relative • 
effectiveness for the different tasks. 

20~ ·The general .characteristics of' the weapons systems now available 
to the ~oviet Union are reas.onably well known, and the gf3lleral ~ture or 
the syste~ that are likely to become available during the next decade are 
f'_airly: cl.ear, although there always . remains the possibility of an unexpected 
tec~nological ·breakthrough. The dates by 'l:lh.ich the specified performan~e 
characteristics ·or thes~ new weapons systems will ·be achieved· are-however 
·subject to great uncertainty, .and the scale or the threat at any igiven date - , 
in the.future is almost impossible to estimate with precision. 

Target Systems 

21. • ·The target systems tbat· will ~e attacked by the Soviet Union \rl:.11 
change with the changing capabilities of both sides, and with the development 
or new •,reapons. • • 

22. . The target systems in North . Am!!rica tha~ the· ~oviet Union wll]. 
·attack 'lrlll be selected from the following: •• 

nuclear retaliatory facilities, .including , 
SAC aircraft bases, .other airfields- tha~ • 
could. be used by- ~AC, missile launching sites, 
naval. forces with nuclear retaliatory c~ • • 
abilities, US national nuclear weapons storage 
sites; 

(b) other military install~tions, headquart~rs, forces 
.,and communications, especially :those concerne(l 
with the air defence environment and those which 
it destroyed would prevent the effective depl07-
ment of North American ID:ilitary forces; 

,(c) industrial and political centres. 

23. :<;>utside North A_merica, target systems .will be se-lected from: 
SAC and RAF Bomber Command aircraft bases and other airfields that .:could be 
used by. SAC and the RAF throughout: the world, missile-launching sites, naval 
forces with nuclear capabilities,, nuclear weapons storage sit~~, military · • • 
installations·, headquarters, forces and communications; and industrial and · 
popuiation centres at least in the United Kingdom~ It is assumed t~at -· 
orbiting satellites will be attacked during ~he• most appropriate p~ts ot 
their orbits, ·and not necessarily over North ~merica. 

TOP SECRET 
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24, • • Appendix "-·A" gives data ·on North American targets. The following 
points should be noted in connection with this A°'ppendixi 

\ ' 

:(a) 

(b) 

( c) 

Available data does not permit precise determination. 
of th~ numbers of aircraft bases and la~n~hing sites; 

•• especially- beyond 1962. We assume however that after 
this date the number of "hard" ICBM sites wiJ.i .grow . 
rapidly and that the number of SAC 'aircraft·b~ses will 
not incre·ase. We cannot estimate· with any conf~dence 
how many other airfteids w~ich have runways suitable 
for SA_C aircraft mlght be included tn anr Soviet target 
list or 'With what priority. • 

Undoubtedly :the ~ nuclear retaliatory capability based . 
on the air and missile-launching elements of the us' ·Navy 
(surface vessels and submarines) will be ·included ·in any 
target system. ·However,~ cannot determine the numbers 
of such vessels -that will be in the North American area 
at any given time. •• • 

.The degree and distribution of destruction of industrial 
and population centres required so to stun, demoralize 
arid incapacitate the North American people that .pro~ec_ution 
of the war is no longer endurable or possibl~ is. not kn~wn. 
However, there are certain levels -or destruction at which 
the S9viet planners, wighing their capabilities against 
attack· requ_irements, may consider that a point ot rapid~ 
diminishing returns has been reached. We consider that 
this p9int or diminishing returns may have been reached • 
in an· attack on the leading 54 ~ metropolitan· areas •• 
and .six Canadian metropolitan areas plus t~e two national 
capitals. (This would. bring ·under attack about 42% or • 
total US population and 24% of total Can~dian population, 
and about. 61% of gross ~ industry ·.~nd· 41% or gr·6s~ 
Canadian industt'1.J We · would emphasise that at .such 
times as the S:oviet planners appreciate that th~ir ••. • 
cap_abilities gi,e them a reasonable· chance of des~ra,1:ng. 
a large part or ·North .Amer~can retaliatory capability; • 

· the attack on urban areas ·will be subordinate to the 
attack on the~e ~apabilitiies • •• Un~er these conditions· .• 
t _he number" or ~bari targets the· Soviet Union may at\a~k 
vill depend on· ho'! _much of their ·strike. torce is.. . 
available at any. given date after t~e. requirements .·of 
the primary mission have been filled·. •• . . . 

25~ . Appendix ·1ta,t gives data on targets outs_ide t}le ,cont_inental .us 
and Qanada. ·• Nucl'ear retaliatory forces and facilit.fes will be. amongst the • 
·prims.ry targets, and ·tpe ·considerations mentioned in paragraph 24 above 
appl,t also 'to these areas. Certain Soviet .shorter-~ange weapons--Wili be • - . 
useful against some of these targets~ while the long-range weapons .will . 
allilost certainly~ allotted to attack on North America • . Ip between; 
however, are certain weapons ~ystems which the Soviet planners· lllUst divide· 
between the-tlemands of North America and.those of other areaQ. Tpis Appendix . 
provides a basis for the divi~ion. No data are available c~ncerning the 
numbers of US and UK missile sites outside North America; and numbers-of 
such sites are not included in the table. • . . . . . -

26. • Appendix "C" shove the overpressures estimated to be required far 
the destruction ·or these targets and the calculated numbers of weapons of · 
different characteristics r.equired· to b.e detonated in the area or the target 
in· order to give 90% assurance of the destruction of the target. 

· , . . 
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A.v.ailability and Characteristics 

27~ . _·Aircraft now available that could be employed by the 
~oviet Union for attacks on North America are BAPGER, B~SON, -~~ and 
BULL.. .It is estimated that on 1 January 1959 the strategic bomber 
force of the S_ovfet Union totalled 1860 ·aµ-craf't (135g BAP(llj:Rs, 50 B~ONs; 
35 B~ and .425 Btn,;~) •. . · $xcept for some 200 BJ\I)G~s in Naval "viation 
and lOO 'BA~ERs in Frontal ~viation, these aircraft ~elong to the ~oviet 
·Imig ~nge A_ir Force. There are no aircraft specifj:cally designed ._as 
tankers, although BADGER and BISON aircraf_t can be modi.fled to serve as 
tanke~ to refuel their bomber counterparts. Large numbers of jet light 
boml)ers are also available in the Soviet A.ir Forces for attacks on targets .. 
within ~ange, including targets in Alaskao 

28. - . BADQF.;R_ production is continuing at two major plants, although 
at a decreasing .rate, and with signs that production may be phasing out. 
B~DGE,R operational strength is still increasing and is expected to reach· 
a peak of 1400 aircraft by mid- 19590 Arter this date it is believed that 
BADGER production, if it continues at all, will not be sufficient to do 
more .than replace wastageo It is believed that between mid-1959 and 1965 
the si?Je of the BADGER force will decrease through wastage to about iOOO 
aircraft. • 

29. BISON production was suspended during the first part of 1958 , . 
but although output has now been resumed (at a rate or about three aircraft 
per month), it is .believed that production will. cease permanently in "the 
near future. There is still insufficient evidence to state categorically · 
that BEAR production has ceasedo Limited production may be continuing 
although output is insufficient to increase BEAR strength significantly'. 
The general rate of growth of the heavy bomber force is so slow that w 
consider ·it doubtful if total BI$0N and BEAR strength will ever exceed 
100 aircraft. 

JO. ~e Butt component of the Long Range Air Force is wasting 
rapidly and probably all of these aircraft will have been-phased out of 
service by 19610 

31.: It is known that the Soviet Union has been interested for 
many years in supersonic gas turbineso Recently a new aircraft, the ·BOUNDER·, 
was seen at Moscow/Fili and an aircraft which is possibly a further ty-pe·· ot 
new advanced aircraft was sighted at Kazan. At present we consider that 
these a.re erperimental models or prototypes of an aircraft with supersonic­
dash characteristics and possibly designed to carry air-to-surface missiles · 
and decoys. • Such an aircraft might not be produced in numbers for operational 
U$e, and the extent of series production of any supersonic or supersonic-dash 
aircraft will be generally dependent upon the success .of the Soviet ICBM 
programme. lie estimate that a split•tnission (subsonic cruise and supersonic­
dash) aircraft will be introduced into the Long Range Air Force about mid-~960, 
and that in later years up to -200 of them will go into service, primarily' •in 
a recce/bomber role~ In an;y ,case, the development of ·supersonic aircraft is 
likel.1' to .. contimie both to provide knowledge of supersonic aerodynamics and 
thermodynamics and to provide an insurance in ~ase of the failure ot the 
ICBM programme _to achieve required characteristics by cer.tain dates • 

. .. /9 

TOP SECRET 

A0036808 _ 17 -001233 .. . , . 
. . 



i 
<' , 

• 
- 9 -

Document disclosed under the Access to Information Act -
Document divulaue en vertu de la Loi ,ur /'acce, a /'information 

TOP SECRET . 

~2. We .estimate that, if the Soviet Union has attached sufficient·· 
importance to the· development or a nuclear-powered ·aircraft~· it could have· 
a subsonic prototype by about 1960. In. our opinion, such an aircraft· would_ 
n·ot have a military operational capability for several years after 
the development of the prototype. A supersonic military nuclear-powered 
aircraft could be developed late in the period of this estimate. 

33. The table below shows the estimated composition or the Soviet 
strategic bomber force · during the period 1959 to 1971. 

KID-

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
196'f 
1970 
1971· 

Notes_s 

Estimated Soviet Strategic Aircraft Strength 

BULL 

375 
175 

(1) 

(2): 

"NEW'. SPLIT-MISSION· 
BAOOER BISON AND BEA)l RECCE/BOMBER 

' .. -
1400 } Not over 100 .. -
1350 } 10 
1300 } 80 

, 

1350 } Phase out 160 
1200 )- 200 
llOO .. 200 
1000 - 200 

(va~age - . • • continues} (2) -• . 
(1}-

.. 
By 1965 there may be no requirement ro-z: BAOOER o·perations 
against North ~ricao Remaining BADGER aircraft -would 
then be maintained for use against medium~range targets 
and as a reserve forceo • 

There -will be a continuing requirement for reconnaissance, 
but by th.is date the vehicle likely to· be U:sed becomes 
·uncertaino ~upersonic nuclear-powered air~raft may -be 
coming into service~ and other advanc_ed means of 

Teconnaissance may be in operation. · 

~4.:-· The maps at ApP$!ndix "D" illustrate the range/radius ·capabilities 
agai~st :North America of the four Soviet strategic bombers nov ·1n service if 
operated from for~d baseso . 1I'_he~e maps show; 

('a) that the ·BAl;>GER, the major component of t,he present 
force, ~an be ·effectively employed from the Tiksi 
and Mirmansk base areas. only' on-refuelled one-wa.7 
missions; • • • 

(b) ·that the BISON has a lim(ted capability against .North 
~eri~~, even if refuelledJ • 

(d) 

that the BEAR does .not suffer from th& ~atJge limitations 
of other cur~ent ·soviet bombers. In the case of this 
aircraft several flight routes which· would avoid heavily-
defended areas are showno • 

that the BULL has .a ·limited one-wa.7 capability against 
North ·America. • 

.' .. /lo 
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3;. Appendix " Eft shows in tabular form the main characteristics of 
_the aircraft me_rit ioned aboveo '!'he use or aircraft as missile la.iin~hlng -~ 
platforms is considered -in paragra-phs 56 to 58; and aircraft-type missil e 
decoys are considered in paragraphs 80 t o 81. 

Mai ntenance and Training 

36~ 9Perational training in the Soviet u:>ng Range Air For ce has .. 
continued to pr ogress steadily since the beginning of the BADGER re-equi~ent 
programm~ in 1954. Training has become progressively more advanced and hss 
emphasized deployment from home bases, high altitude (above 30,000 feet) 
bombing and navigation to out-of-area locations -both by day and by night . . 
During the past two years the u,ng Range Air Force has· been training in the 
t echniques of air-refuelling, and it is believed that about orte-tbird of 
the force has now attained operational proficiency in' this field. ·There 
is evidence that ·flights into the Soviet Arctic, where only minimal ground 
navigation aids are available, is included i n thts training. In general 
we consider that the proficiency of ·u,ng Range Air Fprce crews is such that 
they can, in training but under adverse conditions, navig~te to ·an assigned 
target and bomb with the accuracies shown in the ~able ~low. Under combat 
conditions these figures would suffer degradation. 

. CEPs in feet 
' BLIND BOMBING WITH RADAR 

A;TI'.f~ VISUAL BOMBING Well- I Poor]r 
· feet · 

" , , . . 
defined defined 
tare-ets tari,rets • 

40000 1100 . 2500 3500 
35000 900 150Q 3000 
30000 700 1000 2500 
20000 . 500 800 1500 .. 

37.. ~oviet capabilities to c~ ou-t.maint~nance of aircratt and· 
' i, \ • ' l 

equipment-.:.in ~he Long Ran~ Air For·~e appear to be cotnparable with those 
ot similtl.rly-equipped lilestern air :force~A although there are s'ignificant 
differences ln approach to the maintenan~e'., prbblem between the Soviet Union 
and the West. •• The avera~e Soviet technician hlay be somewhat less · well 
qualified than his Western count~rpartp ... but ·soviet equipment is generally­
designed for simple maintenanceo The Soviet Air Force does not appear to 
consider essenti~l the elaborate J!18.intenance facilities demanded by Western 

·air1"orces; .for example, most maintenance is done in the open even in col d 
·weather. Further,. the Soviet Air- Force_ ill8ir accept reduced sa.f'et7 factors 
iri order to maintain higher serviceability rates. liowev~r,,. we ~onsider 
that ~he ~g Range Air Force is able to ~intain a serviceability rate~ 
about ·70% during pea~e-time operations, and that this · c·ould be raised to 

' 90%. aft er a·· ten~day .standdown. Similar figures are likely to app).y even 
aft~r th, introduction o_f more complex. air~ratt and equipment·. 

Air Facilities 

38. The areas of the Soviet bloc from whi ch an aii•cratt attack on 
'North America is most.-likely to be launched are: the K9.la-~ite Sea area, 
the 'chu,koisk area, ,the central Arctic .coast, the Arctic ·archipelagoes an~ 

· the Kamchatka area • .. Oth~r parts of the bl ocp sueb as the home base areas · 
<;,t the µmg ~ange. Air Force, the Ieningrad area and ._ E;ast Germany and Polanq , 
possess e;xcell~~t air~ield complexes vith logistic and elµnatic advantages, 

• but they are further from th~ targetsp and. their use might well .prejudice 
Slll"prise~ ~ gen~ra.1, we te;ieve that_ stagin~· ~es in tM S<?vie1;. 'Arctic 
would 9e necessary, at least for the initial attack. These n9rthern·airfiel ds, 
except tor . those tn the Kola-White Sea are~ lack sophist icated refuelling· 
and maintenance facilities and a~e largely dependent upon seasonal water 
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transport •. •."Stockpiling during the s}lQrt navigat;on ~ea.sons .on the"lforth~rrr· 
'• ··Sea l'route and the northward-flo~rig r i vers··vould be necessary. The :Northern 

~a-~oute is open to navigation ·only ·about '·two or three months a ~ar, and 
the Ch'11cbtsk ports are open· only from May to November. On the other hand, 
one 10,000 ton tanker, unloading at ports close to airfields .on the .Arctic 
coast,' could supply sufficient POL for 290 BADGER sorties. Air transport 
is also availabl~, although it is likely t~at this would be l~gely emplo;yed 
on airlift of pe~~onnel and emergency stores- ~athe~ conditions at Sotiet 
northern staging bases would -complicate the coordination ·of the launching of 
a 18'.rge-scale attack f r oin widely se_pa,.ci ted base areas, and, in aqdition, . the 
occurerice of fog ar blowing snow or extreme wind chill at any of these bases 
.would. increase the oper~tional degradation of a force staging through the 
bases affected. • 

39. • In general, we e_stimate that tbe Soviet Union has adequate air 
facilities in forward areas to enahl e it to launch aircraft against North 
.AJ'.!!.erica in the numbers envisaged in this estimate, and at the same time • 
provide the necessary basee for PVO and other elements. Assuming stockpiling, 
we believ~ that the Soviet Union can solve the problems associated with 

, supply'ing these bases. It is in fact probable that many of the necessary 
supplies ~re permanently stoc~piled at selected bases. 

40. The .table at -Appendix "F"· summarizes Sovtet airfield capabilities 
in selected forward a~eas of the Soviet bloc. 

. . 
••• .. Low-level Attacks 

41. ~e ·B~ is the only aircraft now available that could reasonably 
be used for low-level missions a~ainst North America. · However, the requirement 
for available B~s to supplement the limited BISON force in high altitude 
attacks on targets at extreme r anges suggests that the employment of BEAR.s· 
for low-level mi,ssions is unlikely. A nuclear-powered bomber may in time 
pose a low-leyel threat to North Americap although it is possible t~at the 
davelopment of this aircraft as a weapons carrier will be overtaken by the 
development of the I_CBM. . 

-Ooorclination of Air Attacks 

42. The Soviet· Union may attempt to coordinate its air attacks on 
No~th America and· elsewhere so as to permit si:fflultaneous arr~val of aircraft 
at· the limits of early warning radar, ar perhaps under some circumstances at 
the limits of the continguous radar ground environment. Simultaneous arrival 
of all attacks would be exceedingly' difficult or impossible to achieve because 
or the different distances on different flight routes between the staging 
bases and ·the radar limits; the diff er ent speeds of the attack aircraft • 
(especially' if BULL aircraft were used).; and the different weather conditions 
which would be encountered by attacks launched from widely' separated base 
areas and following widely separated flight routes. • 

Force Degradation 

43~ Certain planning factara may be used to estimate the numbers ot 
bOllbers which could arrive over North American target areas, not consider~ng 
combat losses. These factors, which are based on intelligence concerning 
Soviet. maintenance, base l ogistic support and. operational proficiency, and 
on ~ited States ~xperience with comparable aircraft, ~e as follows: 

(-a) 90% of aircraft at home bases would be in 
coumdssion-~ter a ten day standdown; 
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(b) 85,%'_of these aircraft in commission at home 
. bases could be l~unched from staging bases (thia 
allowance is for attrition en route to and while 
at staging bases); 

(_c) 85%. ot the bombers launched from staging bases 
on unrefuelled missions could arrive in target 
areas, not considering combat losses; 

( d) 80% of the bombers la.11nched ..from staging bases 
on refuelled missions· could arrive in target 
areas, not considering combat losses. 

44. Thus, in the case of unrefuelled missio~s,. about 65% of aircraft. 
availaQle at home bases would arriye over .target areas, not considering 
combat losses. For r efuelled missions, the figure is about 61J. • It ·should 
be ca.J:"eful~ noted that. these estimates ot force degradation in an attack 
on Borth America represent the optimum ~apability of the Long Range !µ­
Force. Tbe7 preSU!le that the L:>ng Range Air F9rce 18 efficient, that it 
has had adequate notice of impending operations ·and that weather is not 
an adverse factor. •• 
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. - . . ' . . ' ~ . . - . . 
Missile Systems 

Introduction 

45. Missile systems that could be employed against North America.·· ••••• 
include: intercontinental ballistic missiles; medium~and intermediate-range 
ballistic missiles (against Alaska, only); air-to-surface -missiles; ·-am · 
sulmarine-launohed missiles. The following table lists certain data on 
missiles that we estimate may be available to the Soviet Union in the _period 
1959 to 1971. Further technical data on these missiles are given in Appendices 
"G~ and "H" • • 

~ 

ieliabllity Missile Max.Range Year Into CEP Warhead 
Illl Service (1) nm Yield % (2) 

. . 

Missil es Under Develo~ ~ent or In Existen~ 

IC~ 5000 1960 5 1 MT . 60 
possibly .3 by 62- 63 -

1959 2 by 65 

IRBM 1000- 1959 1.5 200 - 70 
llOO 700 KT . .. 4 • - -

.. 

MRBM 700 1956 1.0 200 - 70 
•. 700 .. KT 

ASM 55 1956 ' 1501 HE or .. 
against 5-10 KT 
ships 

. . ~ ..... ~ 

-
' 

Missiles that could be Developed -
on Basis of Estimated Reauirements ,. 

·' 
ICBM 1000- 1965 2-.3 1--5 MT 70 . 000 • 

.-5-1 by 68 ! 

IRBM 1800 1962-4 1.5 1-5 MT 85 
.5 by 65-7 90 PY 65-7 

Sub-. 
·1aunched 200 1956- 57 - 200- -
cruise .. • 100 KT 

type 
- - ' IRBM 1000 1962-4 .3 1- 5 MT • I- 60 

sub- 1 by 65-7 initially 
launched .. . . • . . -- - .... ,. ..... -

ASM' 100 1960 l; ·t with 1-5 MT 85 , 

homin~ aga'inst 
suitably 
defined · -
t,_argets 
sUch as 
ships 

ASM 5500 1962-4 2 at 500nm 1·5 MT i 80 
(.3) 

NOTES: (1) Year Into Service: year in which at least one series-produced 
weapon becomes available to trained unit with compl eted launch 
facilities. In the case of the ICBM, the ml.ssile could be a 
prototype • 

. (2) • Reliability: per centage of missiles. functioning according to 
spe·aif'ications from launch to detonation in target area. For 
submarine-and air-launched type~ launch is moment a~ which 
missile l eaves carrier. 

(3) · Includes navigat ional. error·or carrier. 
A0036808_22-001238 
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46~ • It should oe rioted· that for· ·on1y· the first- four of these 
missiles do we have sufficient evidence to justify a reasonably firm 
estimate that they are either in service or under developnent and due to 
come into service. ·However, it is reasonable to ·suppose· that .some types · 
of .missiles of which we have no knowl~dge may now be iii service or under 
developnent, and that the Soviet Union 'Will initiate the development of 
new ancr mqre advanced sjstems 11 if only to diversify its strategic ·armament 
and to explore all avenues of weapons ·development. '-Data concerning those 
missiles of'.,which we have no firm evidence are·'based on estimates of Soviet • 
requirements, or ·general Soviet technical and scientific progress· 1n relevant 
fields and of · probable \lestern progresi in similar fields. The credibility 
of the estimates is limited by the intuitive nature of estimates of require­
ments, by our lack of knowledge of Soviet technical and scientific competence 
in certain fields, and by our lack of authoritative inforniation ·concerning 
oertain•western programmes. Thus the information given in the tables above and in 
Appendi.ces 1'G" and ''H" on those missiles for which we have no firm evidence 
should be treated with considerable caution. 

47. Estimates of probable inventories of Soviet missiles present ·-·· 
similar difficultieso Two of' the most important factors on vhich estimates 
of production of Soviet equipnent are normally based are factory output· ·and -
sightings of hardware, and very little is known about either of these factors 
in the case of missiles. Hoveverg in very general terms» we believe that ·­
t he Soviet Union could have available sufficient missiles of aey of the types 
listed to meet requirements within one to three years after the introductio~ 
into service of the first series-produced missile of' that type. The actual 
numbers produced vill depend upon the Soviet planners' view of their 
requirements for each type; the nUTJ1bers may vary from a few nundred to 
several thousand. 

·Intercontinental Ballistic Missiles 

48. The perform~nce~-of the first-generation Soviet ICBM with a range 
of 5000 nm» which we believe will become operational in 1960 or po!lsibly in 
·1959, can be expected to be improved. By 1962-1963 its 0~ will probably ·· 
be reduced from 5 nm to 3 nm as guidance errors become less, and further 
improvement to about 2 nm is possible by about 1965. An increase ·1n range, 
by installation of a varhead. of lower weight or by improvement of the 
propulsi9n system11 _is_ also .. possible. 

49. However, the Soviet Union is considered to have a requirement for 
a second-generation ICBM having a fast reaction time and a CEP approaching 
0.5 nm. This missile should have a range of at least 4000 nm and be capable 
of launch f'.rarn highly-protected sites or from mobile launchers . Fast­
reaction ICBMs will require solid fuel engines or storable liquid propellants 
and recent advances in the United States indicate that large solid R?"Opellant 
engines having accurate control of thrust termination and vectoring can be 
developed. A promising degree of success has also been obtained in ~ 
experimental tests with storable liquid propellants. There is no evidence 
of Soviet vork on large solid propellant rocket engines, but if Soviet 
developnent is -under wayp and if Soviet advances are comparable to those 
vhioh we expect in the _United States., large engines may be developed by 
the SQViet Union in the early 19601

s 0 While information on Soviet work on 
storable liquid propellants is also lackingg the Soviet Union has considerable 
experience with liquid propellants generallyp and they could certainly develop 
such engines • 

50. ·Suitable solid- fuelled or storable liquid engines for • £he second . 
generation ICBM could become available by 1962-196.3; ·8.Ild.· the missile · itself • 
could become available by about 1965 and have a max:imum"range or ·5ooo;..7000 nm. 
Initially, this missile could have a CEP of 2~.3 nmp or possibly better it · .• 
storable liquid fuel were used. Towards the end of the periodp perhaps even 
as early as 1968, the accuracy of the missile could possibly be improved-to 

TOP SECRET • 0 ./15 

A0036808_23-001239 



I 

.., 15 .. 

Document disclosed under t he Access to Information Ad • 
Document dlvulaue en vertu de la Loi sur l'acds a /'Information 

' . . . ,., ... 

give a CEP ·of Oo5-LO nm· • • Reduction iri the weight"or· 'warheads··ey ,that-time 
ooulq. also give a ·greater range capabllity ·and thus provide a wider choice 
of re-entry trajectories.'. unless the weight saved was us~ .. to _carry de?oys. • 

51. No information is available about ·possible launching sites for · 
ICBMs, but it is presumed that adeqilate launching sites fer the ·numbers ··o:t . 
missiles produced will 'be available~ Launching site ccmplexes ·will probably 
be located in areas havingadequs.te ·comrilunications and logistic facilities 
and located withiri"about 5000 nm of important targets in North America. 
If the Soviet planners are confident of +,heir ability to conceal .the .precise 
locations of their launching sites r.rom Western intelligence, there would 
probabl7 be no necessity for them to construct ~ened or mobi~e si~es. 

52. • The use of these missiles will undoubtedly be against North"America. 
Even in the early stages they would be effective weapons against SAC :bases, 
sort ICBM sites arid area targets 11 al though a large inventory would be • 
required· t9 ·attack a reasonaole proportion of all targets 0£ this type.I 
Until the -~ccuracy or these missiles with a warhead in the megaton range is 
somewhat .better than 0.5· mn, and their reliability is higli, they are:·un-
likely to· be used against hard ICBM sites, unless ·the Soviet ·planners • • 
appreciate that the secondary· effec·ts of a large--scale attack .. will seriously 
reauce the scale of retaliation r.ran hard sites . . Possib1.y ·towards tlie very · 
end of the··period of this estimate the ICBM will have improved su.f'ficiently 
for it to be used directly against hard siteso 

· ·53. • De·cws·. Soviet ICBM nose cones can . be . expe·cted to • be accompanied 
by decoys to . confuse and ·saturate active defence system.so Second· ·generation 
ICBM ·warheads will probably be of small radar cross-section; and ·may be 
accompa.ni~d by large numbers of decoys of similar radar cros·s-sections. 

54. Soviet Anti-Missile Defenceo There is evidence wliicli suggests 
Soviet interest in anti-missile defence as early as 1953, and it can be 
assumed that preliminary studies of the problem were carried out in the 
period 1953 to 1955. It seems likely that the Soviet Union would aim first 
for active systems employing anti~missile missiles and that other systems, 
if feasible, . would follow latero Although comparison with the 'United States 
programme is not necessarily validp it may be noted ·that the Nike/Zeus system 
feasibility studies were carried out in 1953 and that the earliest 
operational date that has been predicted is 1963. It can be estimated, 
therefore, on the premise that work began in the Soviet Union in 1953, that 
an -anti-missile defence system could reach limited operational status some 
time in the period 1963-1965. It is probable that the cost effectivene~s of 
such a system would limit its use to point defence. Th~ anti-missile system 
that the Soviet Union may develop would have a capability against 

, reconnaissance satellites (see paragraph 85), and it is probable that the 
missile could be used in this role before 1963, as satellite ·orbits can be 
established with good accuracy. 

l Note that out of 100 ICBMs. with. the characteristics we estimate for 
the initial models, 25·would probably be out of commission at &'fl7 

one time for maintenance and modification. Pre-launch reliability 
will probably not be greater than 85%. Post-launch reliability is 
estimated at 6~ for initial modelso Thus only about 40 ICBMs out 
of the inventory of 100 oould be expected. to arrive in designated 
tar~et areas. (See also • Appendix "O"). 
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55. We estimate that a ballistic missile with a range of 700 nm 
has been ·available since 1956, ard ·that an··IRBM with a rarige or· 1000-1100 
nm will be available in ·1959. 'Further~ certain target~ ·on the periphery 
of the Soviet Uriion· require a missile v1 th ~ range" of' 1600-1800:~ nm if they 
are to be attacked from Soviet territory, a~ we ·est.una.te that ·such a 
ballistic. missile could be available by 1962-1964; The main use of these 
missiles would be against peripheral targ~ts including those · in Alaska, 
and their initial estimated accuracies -end warhead yields suggest that they 
are urilikely to be neasonable weapons for use against targets other than 
SAC bases, soft ICBM sites and area targets, unless the Soviet.planners 
.are prepared to em.ploy large numbers of missile or to depend upon ·s·econdary 

' effects. ·Howeve:r, ·'the· ·eventual characteristics -of the 1600-1800 run IRBM . • -
might allow it to become a reasonably .effective weapon against hardened point 
targets at all these medium and intermediate ranges. 

Air:.. Laun.checi Missiles· 

56 It is known that jet medium banbers have been used as carriers-
for air-to-sur"face missiles, and we estimate that a subsonic ·c:ruise-type 
missile with a · range of 55 nm and designed primarily' for· anti;;.ship use is 
now operationally available for use by BADGERs. • Further~- information on 
Soviet propw.sion, --airframe arrl cont rol anf guidance design bas demonstrated 
Soviet· ca.pabilities to provide canponent parts tor more advanced air-to~sur:f'ace 
s·ystems-• . We astima:te that a supersonic missile _with· a range of' 100· nrii could 
b~ available by 1960, and that a supersonic missile vith a rain.:.;jet engine 
and-·a range of 500 nm could be available by 1962-1964. The extended range 
of the 500 nm missile would probably dictate the employment of a purely 
inertial·_ guidance system, which may w~ll be the main factor in determining 
availability. Hovever, Soviet gyroscopic development appears to be fairly 
advanced and we do not -think that guidance probl~s associated vith the 
development of a 500 nm air-launched missile would be beyon:i Soviet 
o.apabili ties. The Soviet Union may also consider the development of an 
ai~launched ballistic missile. A design study· .for a system of this kind 
with a range of 1000 nm is under way .for the USAF; this is believed to be 
a feasible and practicable weapons system involving only hardware now 
developed or-equipment under developnent. 

57. The 100 nm missile would probably be designed for launching from 
curreht types of medium and heavy bombers; we would expect the 500 mn missile 
to be designed .primarily for employment with a supersond.c aircraft, although 
present strategic bombers should also be capable of launching it. . 

58. We would not expect the' cur~ntly available 55 mn air-to-surface 
missilA to be used against North Ameri~, as its warhead yield is limited 
to the kiloton range and-· it appears to be primarily an anti-ship weapon, 
The more advanced missiles will however be capable of carrying mega ton 
warheads, am. a proportion ·of the inventory will no doubt be allocated to 
the attack on North America. 

Sul:marine-Launched Missiles 

59. Soviet authorities have expressed interest in the naval applications 
of guided missiles arid have·maa.e statements implying capabilities in this 
field . Activity related to the possible developnent of subnarine-launched 
cruise .. type missiles may- have taken place- as early- as 1948 { when V-1 type 
missil.Es were reported to have been fired from the decks of subnari~s) and 
since that time continuing reports have contributed to inteliigence on the 
subj~ct. However, no positive evidence exists to indicate that the Soviet 
Union 'has completed the developnent of any cruise-type missile, or that any 
large-scale programme of converting sucmarines for launching such missiles has 
been undertaken. No reliable evidence is available which would indicate 
Soviet developnent of naval ballistic missiles; nor have- we knowledge 9~ the 
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development of solid-fuel missiles for any but·· the shortest· ranges. • 
Nevertheless, we consider that the Soviet Uniori is capable of developing 
both cruise-type arxi ballistic submarine-launched missile systems. 

6o. Although we estimate that the Soviet planners have a requirement 
for · subnarine-launcbed missile systems , we do not know when any particular 
porgramme may have commenced, and we therefore cannot estimate with any 
accuracy when capabilities in this field could have been acquired by' the 
Soviet 'navy. There is some evidence which suggests that the Soviet navy 
may already have a capability with c:ruis~type missiles, but the ·scairty-· 
nature ·-a£ '.tbie evidence leads us to believe that the missile:·o~,.missiles 
developed for this purpose would not have ranges of more thari ·2bo fllli; . tbat 

' the ,syetem could not have became operational before 1956 or ·1957; arid ·that· 
a ~large-scal.e programme of submarine conversions was probably not undertaken 
'bT the Soviet Union. • • • 

·61. A s·ov1et requireme.nt is considered to exist for the development 
of a submarµie-launched ballistic missile with a maximum range of 1000 nm 
arid a warhead yield of up to 5 Ml', am we estimate that, a carrier submarine 
for such a missile could be available by mid-1961. In general, the problem 
of design and development of the subnarine-launched ballistic missile is 
more intricate .. tha.n that of the land-launched missile, particularly as lar.ge 
solid-propellan'.t engines are believed,, to be a requirement for the fo:rmer. 
The;.e-were indications that Soviet development of small solid propellant : 
engines was at least on a par with that of the·-West after the. Secord llorld; .. 
War, but Uni tea States progress with the Polaris project implies somti major 
-advance3 in casting, thrust termination and control and burning; am ·it is 
not known if the Sov,iet Union has made similar advances o However, we ., 
estimate that, had the Soviet Union embarked on the project early in ·its 
missile programme, it could be expected to have an operational capab1;1,ity 
with a submarine-launched ballistic missile in the period 1962-1964 . .. This 
missile vould have inertial guidance, a maximum range or 1000 m., an! a CEP' 
or 3 m. (This CEP excludes inaccuracies due to navigational erro~s of the 
carrier, which are likely to be of the order of 0.-5 nm.) By 1965-19&7, the 
accuracy of the missile could probably be improved to give a CEP approaching 
1.0 nm. 

62. We have no data on which to estimate numerically the numbers of 
Soviet submarines that may have already been converted for missile-launching 
or that may be. so conv~rted in the future, arxi no data on which to estimate 
the numbers of subnarines that may be built specifically for missile­
launching. ·However, as we have suggested in paragraph 60 above, ve 
consider that a smal.1-sciue programme of conversions for topside stowage arxi 
launching of c:ruise-type missiles may have been started in 1956 or 1957. 
We estimate that perhaps 20 such conversions could have been canpleted within 
six months of the decision to do so but we cannot estimate either when the 
programme may have started or how many conversions may bav~ been planned. 
·It is probable that the Soviet Union is also developing new types of m.i,ssile­
launching submarines designed for internal missile stowage and possibly 
incluiing ballistic missile-launching types. We estimate that the submarine­
launched ball istic missile, if it becomes operationally available, will do 
so about 1962-1964, and we would presume that the developnent of the platform 
will be related to the availability of the missile. Submarines converted 
for topside stowage of cruise-type missiles could probably only carry two such 
missiles. Ballistic missile launching subnarines may be capabl~ of carrying 
12 missiles each am of launching tpem when suhnerged. 
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63~ The table at Appendix lfI!! gives estimates of the numbers or 
nuclear veapon_s tbat may be available to the Soviet Union between 1960 
and· 1963. It is emphasized that this data is extremely tentative, 
particularly for the years after 1960. Usef'ul estimates cannot be made 
tor years after 1963, and it Dn1Bt be assumed that by this date, if not 
betore, availabilit7 will be at least equal to requirements. Appendix "H" 
also gives tentative estimates .or the weights of' nuclear weapons of various 
yields at various dates. 

64. A number of assumptions were made in calculatin~ the numbers of 
weapons likely to be available to the Soviet Union. The me.in assumption is 
that·we are able to continue to divide nuclear weapons into two broad 
cate~ories: the all-fission (or boosted fission) type with a yield range 
or 1 ~ or less to 100-200 m'; and the fission-f'usion type with a yield 
ran,ze ·or 0.5 to 10-20 Ml'. We assume that on the average the fission-f'usion 
type will require three times as Milch fissile material as the all-fission 
or boosted fission type . This proportion may becone less as bi~h-yield 
we~pons are made "cleaner"P but the possible decrease in requirenents for 
fissile material which may result will be more or le·ss offset by the 
~~~~as~ng requirements or Soviet nuclear power and propulsion pro~ammas. 
It is estimated that these requirements , which now represent perhaps 5% 
ot available stockpile ot materialp may represent about 15% of the stockpile 
in 1971. 

65. Estimates of' the wei~hts ot nuclear weapons are highly speculative 
after 1960. It should be noted that in any nuclear weapon the containing 
material, the conventional explosives, the- timinp: mechanisms, etc. make up 
the bulk of the weip:ht, re~rdless of' the 7ield of the weapon. Thus all· 
fission weapons, even it boosted, will remain relatively heavy and will not 
reflect the drastic reductions in wei~ht that are sug,zested for high-yield 
weapons. The only possible exceptions to this rule are the very low yield 
"pipsqueaks8 which may come into service after l960p but which make a 
highly inefficient use of fissile material • . ...-

66~ It is impossible to determine with any accuracy how the Soviet 
planners may divide their available nuclear weapons between their various 
forces with nuclear capabilitiesp but it is improbable that there will be 
any shortage of' weaponsp except possibly durin,i . .,.t,he first two or three 
years of the period of this estimate . UntiJ,--,bout 1960-1961 there may be 
some competition for available fissile. material between the demands or small­
yield weapons tor _tactical use and for air defence and the demands of lar~­
yield weapons for use a~inst retaliatory forces and area targets. If this 
competition arises, we presume that the Soviet planners would be prepared 
to restrict the availability or weapons f~r tactical use in the interests 
or air defence and attacks on retaliatory:' bases J we presume that the Soviet 
planners are arran~ing their production -schedules with this factor in mind. 
In any case, out information on this subject is so conjectural that we 
cannot use it as a basis for any estimate that sborta~ ·or nuclear weapons 
will be a limiting factor in the Soviet attack on North America at any time 
during the period of this estimate. 
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67 .-• Very little is known about the achievements· of Soviet BW research • 
in rec.ent years, but we "believe that the Soviet Union has an active projrramme 
encompassin~ anti-personnel, -anti-crop and possibly anti-livestock agents; 
Current research appears to be directed towards the stabilization or aerosols, 
and studies in different routes of infection and virology. We estimate that 
the Soviet Union is now capable of empl oying bacterial a~nts on a lar~ 
scale agains.t men and animals, and that it will have a similar capability vith 
virus in about 1965. We believe that substantial pro~ess vill be made in the 
modification or the immunogenic properties of bacteria and in the adaptation 
or the viruses of animal diseases to human hosts. Extremely virulent or1?Bnisms 
of this type could be developed durinl? the early part of the period of this 
estimate; by about 196S these could be available for fillin!? into munitions. 
No estimates are available of the amounts of BW material likely to be 
available to the Soviet Union at any Jri_ven date or of the lethality of 
individual agents. Deli very of BW agents could be accomplished by aircraft 
spray, aircraft bombs, missiles or by clandestine means. 

68. We do not consider that the Soviet planners would appreciate that 
8W agents were suitable weapons for the attack on Western retaliatory 
capabilities, because of the delay between the attack and the appearance of 
its effects and because physical installations would not be destroyed. There 
is a somewhat ~ater chance that BW e.~nts might be used to attack.population 
and industrial targets, either in areas which the Soviet planners did not 
vish to devastate or in support of an attack vith nuclear weapons. It is 
also possible that, if the conclusion of the initial nuclear exchan~ left 
the Soviet Union with delivery capabilities but no nuclear weapons (an 
unlikely eventuality), the Soviet planners mif?bt turn to the use of BW 
agents as a last resort. 

QhemiAAl Weapons 

69. The Soviet Union is able to produce a-agents and it is probable 
that it is now, or shortly will be, in a position to produce V-agents in 
operationally si~ficant quantities. We do not believe that major ·increases 
in toxicity could be obtained by further development of a~nts now known to 
exist; other types of chemical substances which act by a route different f'rom 
those now available are known to be highly toxic, but it is unlikely that any 
of these will be developed into useful CW a(l8nts durinl? the period or th~s 
estimate unless a breakthr9uf?h should occur. No estimates are available of 
the amounts of CW material available to the Soviet Union. The Soviet Union 
is'thougbt to be capable of deliverin~ CW af:!'Snts by aircraft or ~ound spray, 
aircraft bombs, artillery shells and missiles. CW weapons would not be 
suitable for the attack on Western retaliatory capabilities because they 
would not destroy physical installations and because of the ease with which 
such targets could be protected f'rom their effects·. There is some chance 
that CW agents mif?ht be used to attack population and industrial centres, 
either in ar.eas which the Soviet Union did not wish to devastate or in 
support of a nuclear attack. 
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Radiological Weapons 

70. With the ~owth in the number of nuclear reactors, considerable 
quantities of radioactive waste materials are becoming available. We doubt, 
however, whether the inherent difficw.ties associated with radiological 
weapons will be overcome by 1971, and we do not think . that this type of 
warfare will occur except as a by- product of the use of dirty nuclear 
weapons. 

Electronic Warfare and Decoys \ 

71~ • •• ·Little information is available on Soviet electronic countermeasures 
(ECM)""tacilities. Hovever, the Soviet Union does not at present lag behind 
the West in this field and the assumption is therefore ,renerally valid that 
.future operational performance of Soviet equipment will .at least equal present 
forecasts ef the state of the art in the West for ,riven dates. The f'ollowin~ 
para~aphs briefiy estimate the state of' the art in the present and foreseeable 
f'uture, in relation to possible forms of attack. 

Large .Raids w Aircraft 

72. . The effective average jamming power which Soviet bombers could 
radiate uniformly over all vulnerable frequency bands of the pres~nt North 
American air defence envirorment (comprisin~ ground-to-air communications, 
"L" and "S" band ground radars and "I" band fire control systems) my amount 
to abGut three to four'watts per Me. per bomber, increasin~ after 1963 to 
about 10 to 2o ·watts if' no frequency diversity radars are introduced by this 
time! • T~e carrying of the necessary equipment would · impose no significant 
performance penalty on bomb-carryin~ aircraft, and its use would deny range 
information to #Ound radars not provided with passive location systems and 
probably unlock airborne intercept, fire control and missile seeker radars. 
Jamming pov~ densities could be increased to 50 watts per Mc per bomber or 
more in selected parts of the frequency spectrum. 

73. Special ECM aircrart ar decoy drones may be used to increase 
confusion and conceal weapons carriers. 

74. • The use of chaff' by all aircraft is indicated. However, it ,may 
well be r,eserved for pebetration of the main defence zone, where it would 
be valuable against· interceptors in addition to ground radars. For this 
purpose chaff-sowing drones appear likely·. -Fast-blooming chaf'f' Ql.y be 
very effective f'or unlockin, lock- follow radars, and delayed-openinl? chaff 
will add substantially to the contusion of f?l"ound radars. •• 

75. The introduction of radar absorbin~ materlaT (RAM) far the 
·'"'ffl!BOufiage or aircrart is likely by 1963, and the relat~ve efficiency of 

EC.M vlll therefore be correspondinl?lY decreased. Aircraft of a size 
comparable to the BISON would require of the order or 4000 lbs of· RAM: 
althoup:h it is believed that aerodynamic characteristics would·oe 
relatively unaffected. The penalty of this added weight would be a reduction 
in the radius of action of an aircraft comparable to the BISOB by less 
than 100 nm. 
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76. Active ECM is unlikely until aircraft are fairly close to their 
targets. Measures desi,rned to confuse specific weapons systems will then 
l5e used. In particular chaff f'rom drones and intra-red countermeasures 
ap~--likely • 

. ICBM Attack without Active Defences 

77; The radar cross-sections or the nose-cones of ICBMs may be reduced 
from 0.1 to 0.01 square metres by shaping aloneJ by the use of RAM this 
figure may be further reduced to 0.001 square Detres before re-entry. This 
latter figure will render the ballistic missile early varning system (BMEWS) 
as presently conceived completely ineffective. 

78. In order to contuse the prediction of missile trajectories ~y BMEWS 
the final stal!'8 or the rocket case may be disintegated • . Ground-based 
jamlilinp: of BMEWS is not very likely, but attempts could be made to achieve 
long-range jammin,:r effects by illuminating clouds of chaff released near the 
apo(!8e of tbe ICBM's trajectory or by mans of "S1DOke-puff11 techniques. 
Airborne jamming f'rom ranges of the order of .300 miles is feasible , but 
missile jammers are unlikely. 

IQBM Attack aginat Active Defence 

79. , Due to improvements in ICBM pqload and reduction in warhead 
weight,whicb may be~in to be introduced by about 1962 or 1963, it is likely 
tbat a large number of decoys will be carried by each missile. These might 
well be released near apogee with relative speeds up to 50 ft per second, 
and vil1 prc,,nde a sphere of five mile radius at the tar«et containin,r 20 or 
more sophisticated decoys. Chatt, which would probably also be present 
durinsr the latter part of the trajectory, would burn up on re-entry, but 
the main decoys, which would have aerodynamic and radar characteristics 
closely similar to those or the warhead, would accompany the warhead through 
re-entry. Currently conceived radars would be unable to sort these decoys 
and 'the defence would be faced with the problem of attacking all the objects. 

Airgratt-Type Decox Missile 

SO. The decoy missile is a small, inexpensive vehicle that is designed 
to t'ly at the same altitude and speed as the attackinp: aircraft, and provide 
a radar echo identical to that of the aircraft. It the Soviet pro~amme 
should be similar to tbat ot the United States, the decoys would be ~ried 
internally by the bomber. The B-47 can carry four decoys and the B-52 _eight • 
. It both decoys and wea~ns are carried the number of decoys would be reduced 
by a halt, and the aircraft would suffer a si~ificant perto~e penalty. 

81. Decoy characteristics can be readily defined since their si~e 
is limited by the storage space available, and their performance ~d radar 
characteristics JD11St be similar to those of the weapons carriers they are 
to sinmlate. Their desi~ and manufacture could be readily carried ·out 

• .by the Soviet Union. 
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82. ·-• - The Soviet Union has a serious interest in astronautics and· all 
indications point to an ultimate .intention to achieve manned space flight~ 
In particular, in April 1955, the Soviet Union announced the establishment 
of the Intera~ncy Commission for Interplanetary Travel. The Commission 
was assigned the. problem of creatin~ an artificial earth satellite, which 
was to· be a ,.first step towards interplanetary travel. This task was 
accomplished in October 1957 when the first satellite was launched 
successf'ully. 

83. The Soviet Union will probably proceed by means of a series of 
logical steps, the first of which has been the launching of scientific 
satellites. There is no direct information on the steps likely to be taken 
or the dates by which they might be attempted. However, on the basis of 
the pro~amme that will probably be undertaken in the West and in the light 
of certain articles that have appeared in Soviet scientific literature, 
these steps may consist of the following: 

Unro,nnAd: Advanced Satellites: 

Lunar Vehicles: 

Mars and Venus Vehicles 
. ' 

Manned: High Altitude Rockets 

Satellites 

Lµpar .Vehicles 

- heavier, with more 
sophisticated 
equipment and 
oriented; 

- high perigee and 
apogee 

- recoverable, 
capsule . type. 

- instrumented probe·s 
- instrumented 

recoverable probes 
- instrumented lunar 

landing 

- instrwiented probes 

capsule . type 
- glide type 

circumlunar 

84. Soviet accomplishments and activities in related areas, such as 
rocket technology, celestial mechanics, electronics and space medicine, 
indicate a capability to undertake these stepso Many of them, particularly 
unmanned advanced satellites and lunar vehicles, could probably be accom­
plished in 1959. Howe•er, before safe and reliable space flight is 
attained, much information on donditions in space DD1St be acquired and . 
many technical and physiolo~ical problems nmst be solved. The launching 
of a manned satellite with recovery trom orbit might be accomplished by 
1962 • Manned circuml.unar flight might be accomplished tovards 1970 • 
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s5·. The military implications or the Soviet space prog'l"amme are not 
yet clear, but one type of space vehicle, the earth satellite, is known 
to have military potential. Sone of the more practical military applicati<ms 
that have been proposed for earth s atellites are: reconnaissance, i.e., t'o 
provide meteorolo~cal information,, intelli,zenee on the lar~r military 
tar(!"8ts (such as lar,,,e ships, lar~ troop concentrations and lar~ facilities 
at airfields), survey and mappin~ information, detection of ballistic missile 
launchin~ 1 and monitorin,z of radio transmissions; relayin~ or communication; 
provision of a pl~tform for ECM activities; and the detection of nuclear 
explosions. Soviet literature bas in particular indicated an interest in the 
use of satellites to provide meteorolof?ical data and as comnmnications relays. 
We estimate that if the Soviet Union so wished it could develop an unmanned 
military satellite vith some capability for the applications listed above by 
1960-1962. A completely effective system to detect ballistic missile launchin~s 
could probably not be available until 1963-1965. 

86. Manned satellites, which the Soviet Union can be expected to develop 
as a step towards interplanetary fii~ht , could also be used in the roles • 
outlined above, and would have considerably {!l"eater capabilities than the 
unmnned types. 

Forms and Scales of 
Aircraft and Missile Attack 

87. In general, we consider that the Soviet planners appreciate that 
their attack will be most effectlve it their ma.in offensive weapons s7stem 
tor use ai,t.inst North America cban,.es from the manned bomber to the ballistic 
missile as soon as possible ; we consider also that developine Soviet 
capabilities will alow this cban~ to take place early in t be period of 
this estimate . • 

88. A consideration of all factors leads us to outline the forms and 
scales of attack by aircraft and missiles in three phases as follows. 

Phase I 

89. Dur.in,r the period from mid-1959 to about the end of 1960, the 
manned bomber wiil be the only Soviet weapons system that can deliver nuclear 
weapons on North America in any numbers , althou~h a few relatively unreliable 
and inaccurate ICBMs and submarine-launched cruise-type missiles will · 
·probably be available in 1960. However, in addition to the attack on North 
America, Soviet strateJrfc aircraft must durin,r this period be employed to 
attack peripheral nuclear r etaliatory bases, naval forces with nuclear 
retaliatory capabilities, certain other military tareets, and population 
and industrial centres at least in the United Klnf!dom. Certain aircraft 
(li,nit bombers) will necessarily be limited by their ranj:!9s to attacks on 
tarf:!9ts outside North America, but includin, Alaska. It is reasonable to 
assume on the other hand that the entire heavy bomber force will be used in 
the attack on North America . The Soviet planners must,however, divide the 

• BADGER and BULL force between the demands of the attack m North America and 
those of the attack on other areas. We are of course unable to determine bow 
the Soviet planners may make this allocation, bat Appendix "B" su,~sts, with 
certs.in assumptions, that there are a minimum or 40 tareets outside -Borth 
America to which Lon~ Ran~ ilr Force BADGERs and BULLs may be assi~d. 9n 
the basis of five aircraft per tar~t, i t thus appears that a mininmm of 
200 of these aircraft (tor purposes or further calculation we assume that these 
will all be BADGERs) may be allotted to these operations on two-way unretuelled 
missions. • 
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90.· We thus estimate that the maximum rorod availabl~ for use against 
Borth America in mid-1959 will consist of ab6ut 106 heavy bombers (say 40 
BEARs and-60 BISONs), about 900 BADGERs and about 375 Butts, before allowance 
is mad.e for any defr.?"adation. We concede tha:t BADGER and BULL aircraft are • 
by no·means· entirely suited to the task .of attaekine: North America, but under 
the circumstances in which we envisa~ that war would commence (see paras. 14 
and • 1;) we believe that the Soviet p-lanners vould probably be prepared to 
sacrifice a number of these aircraft on one-way missions in an attempt to 
reduce the scale of Western retaliati~n. 

91. The Soviet plannet-s m1,bt appreciate that their objeeM.ves"· can -best 
be. accomplish~d by an attack with tvo-vay and one- way refuelled and unrefue11ed 
missions against nuclear retaliatory bases, and also against as maey urban area., and 
other tar~ts as their capabilities allow, executed as directly and as quickly 
as tactical considerations pet'mit. Bon- combat deQ're.dation and the requirement 
for tankers would reduce the number of aircraft that could arrive over tar~t 
areas. It all 1375 airc:ratt were employed under optimum conditions, the number 
of aircraft that could arrive in tal'~ areas would be about 560, not considering 
combat losses. It the attack f'ol'M on North America consisted of BEARs.11 BISONs 
and BAD~ERs only,and BULLs were not employed either a~inst North An:erica or 
perphet'al targets, the number ot aircraft that could arrive over tar~t areas 
under optimum conditions would be about 320.s, not considering combat losses. 
If only BEARs, BISONs and the one- third of the BADGER force that is thou~ht 
to be trained in air refuelling (see para. 36) were employed, the number of 
aircraft that could arrive crver tar~t areas under optimuni conditions would 
be about 150, not considerinl! combat losses o . · These numbers of aircraft over 
tar,zet areas would be ttll-ther reduced if the Long Range Air Force were not 
~van adequate notice of the iropendini opefations.11 or if weather conditions 
were adverse. 

92. Such ICBMs and submarine-launched ·cruise-type missiles as are 
available in 1960 IM.y be directed against area tarJ!8ts in North America. 

93. The t~eat to Alaska durinJ! this phase will be .trom li~ht bombers, 
1 medium and intermediate ran~ missiles and possibly a small number of BADGER&. 

It should be noted that BADGERs have been allocated for this purpose» and 
• -that this requirement (if it exists) will_. not .further degrade the n'W!lbers 

or these aircrart available for attack on the United States and Canadao 

Phase n: 

94. The period from about the end or 1960 to 1963-1964 'Will he one or 
transition during which the missile threat will sharply increase. It is 
probable that by 1964 at the latest the Soviet planners will have at their 
disposal ICBMs that are as effective as the manned bomber a~inst all but 
very small and very mrd tar,:!9ts such as bard ICBM s1tes 9 and in suffieient 
numbers to brin~ under attack all the tar,zets listed for this date in 
Appendix nAn. By 1964 therefore we estimate that the _ICBM will have replaced 
the manned bomber as the prime,ry vehicle of weapons delivery against North 
America.. The protected launchinp: sites in North America of solid- fuelled 

::rapid~action missiles will present the Soviet planners with a dilemma • 
. ICBMs will be ineffective against them, lJI4ess reliance· is placed upon 
secondary effects to reduce the scale and speed of reaction.11 while manned 
bombers which possess the necessary accuracy will also be ineffective 
because. of the relatively len,rtby warnin~ that can be obtained of their 
approach. 

I 
9 5. Durin~ this period BISON and BEAR aireraft ,d,11 be · phasin,r out, 
and the numbers of available BADGERs will be reducini.r, although more than 
1000 of the latter may still be ~vailable even in 1964. Supersonic 
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• re·ece/bomber· aircraft will .. have· become available and soma 200 may be in 
order or-cattle or the Long Ran~ ~1- Force by the end or the period. ' As 

_ICBMs ·become available with improvinR characteristics and in increasing 
numbers· they will pro~essively assume the task or weapons delivery &f!Binst 
North America, while the roles or aircraft will be- prom.-essively confined to 

• those of reconnaissance, raid asse_ssment s.nd attack on special targets. If 
for any reason the ·ICBM programme does not neet requirements, lar~r numbers 
of supersonic aircraft may be produced as weapons carriers, while BISON and 
~ aircraft may be continued in service. 

96. Soviet submarines are ma.intained on patrol in'vaters relatively . 
close to North America in peacegtime o A number or these submarines, ·apparently 
operatin~ in their normal peace-time roles, could be positioned to supplement 
the ICBM attack by launchin~ missiles from directions not covered by our 
ballistic missile warninJ? and defence systems o 

97. The threat to Alaska, by 1963-1964, rill be lar~ly f'rom missiles. 

Phase III 

98. The period from about 1964 to 1971 will be distinf!Uished by two 
main developments: second=~neration ICBMs should become available to the 
Soviet Union by about mid=l965, and the characteristics or these miesiles 
should steadily improve until by 1968 they are hiphly reliable and have a 
small CEP with a lar~ warhead yield; and North American retaliatory 
capability mi,mt b;r about 1967 or later be lar~ly based in numbers of 
hard sites. AlthouRh we do not think that even by the end of the period 
of this estimte the characteristics of ICBMs will be adequate to f?ive 
a high probability of the destruction of a hard ICBM site with one shot, 
we nevertheless consider that ~owin~ inventories will induce the Soviet 
planners to direct their ICBMs against these tarf?8ts as well as against 
area and soft tar~ts. 

99. Durin~ this phase1 alsop satellites with increasin~ capabilities 
for reconnaissance will beeone available; and by the end or the period 
supersonic nuclear~powered aircraft and boost--~lide aircraft should be 
available. - ......... " 

100. Under these conditions1 we ~annot estimate scales of attack • 
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PART III - OTHER THREATS 

Threat from Amphibious and Airborne -Forces 

Airborne Capabilities 

101·: ·The Soviet Union has about nine. airborne divisions and ample 
reserves with parachute training. There is slight evidence that the 
Sovtet ArrtI7 may be planning to increase the number of airborne units, but 
ve think that 1n general emphasis will be ·on increasing the effectiveness 
of existing forces. Nevertheless the Soviet airborne training system is 
capable of expansion to meet increased requirements • Airborne tr9ops 
receive continuous training, but so far pare.troops ·have only been' observed 
in exercises operating immediately ahead of deploye~aivisione. No full­
scale airborne exercise has been reported in which airborne troops were 

·empl0¥9d . in isolated loeations and supplied by air continuously. 

102. ·At .present Soviet Aviation of Airborne Forces is hot equipped 
with aey medium or long-range transports with .f'ront or rear loading doors 
and capabl~ of carr.y~g heavy-equipment. About one:--fifth of the Airborne 
Forces aircraft · are helicopte:us and this .. proportion appears to be increasing, 
w1:Ucli mar. r~f'lect the short-r~e close-support nature of the force. Air • 
transport capacity could theoretically be increased by the use of transport 
aircraft or the Civil Air F,J.~et, but under the conditions ot the kind of war 
we·~nvisage we would exwct these aircraft to be very largely emplo,ed on 
the maintenance of emergency communications,. Present Soviet lack or 
Mequate pumbers and types of equipments for airborne· operations could of' 
course readily be rectified during the next twelve yea,ra. 

·:Amphibi9us Capabilities 
( • 

.. .. 

103 Ahy Soviet 4ivis'ion c~uld of course be transp6rted by sea .if 
sufficient shipping were available. However, Soviet -anrphibious a:ercnes 
so far observed pave been on a· small scale and have usually employed 
specially trainecl marines. ·There have been no indications that the Soviet 
Army is organizing or training units for long sea-crossi?)gs and assault 
lan:lings . • 

Weapons and F.quipmen.t 

104. Soviet ground forces possess an adequate range of modern 
wea~ns am equipment, which is undergoing continual improvement. ·Weapons 
capable of firing nuclear shells and able to be transported by helicopter 
al.ready exist, and there are indications that surface-to-surface missiles 
or various ranges are now going into service although it is most unlikely 
that aey of these could be transported by air. It is possible that 
during the later years ·of the period of this estimate Soviet ground 
forces mq have available f'ractional KT man-pack nuclear weapons, in 
addition to an improved range of light field rocket equipment. 

·Forms and Scales of Attack 

105. Successful airborne operations within the limited ranges of 
available aircraft against Alaska, the • .Alelitians and Northern Canada could 
deny bases arid .otlier • inS-~ations to us, while enabling the Soviet Union 
to make. use of' them. However, the denial of bases for our operations 
could be Jllore effectively and economically achieved by:bombing or missile 
attack, and we do not think. that the Soviet planners will place any 
reliance on ·the use of bases in North America in the conduct of' their 
operations against this continent. Small ground partie~ could facilitate 
the operations---of Soviet aircraft by installing navigational aids 1n the 
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No;rth~-·aoo cow.a-reduce ·the effectiveness of the North .American early 
warning system by attacks on small and isolated air defence installations. 
However, we do not think that the Sov~et plann~rs would be prepared to 
rely on operations of this kind for the conduct of their air offensive 
against North Ameri_ce.. 

I • 

106. It has been argued that airborne attacks, on even a small 
scale, would create public alarm :and result in demands for defensive 
measures which would cause maldeployment of North American forces.· We 
consider, however, that in the cqntext of a nuclear excba.ng~ advantages 
or this nature would appear marginal to the ~oviet planners and that they •• 
.would be inadequate by thems-elves to justify the mounting of such operations . 

107. • On balance we consider that it is· generally unlikely- that the 
Soviet Union would attempt airborne operations against North America at 
least in the early stages or a nuclear war. The possibilities remain, 
however, that small parties might be landed with radio am electronic 
equipnent to ~oq\lire intelligence or to assist the airers.rt and missile 
attack; and that small numbers of airborne _troops equipped with ,Ja.an-pack 
nuclear weapons (when these are available) could attack a few ~gets \fhicb 
were considered unprofitable for aircraft or missiles. 

108. • ·_ ·Amphibious op;rations £rom slh-face. ships employing i ·maximm of 
·4000-6000 troops ~ the initial assault agai}'lSt the Aleutians or the coast 
o,t A~ska north of Bristol Bat are within Spviet _capabilities. However., 
such landings would be very vulnerable · to. ®Clear countel"" attack and we do 
not think the Soviet planners wilf cons icier • the'!n justified. Small groups 
could be landed from submarines on the co~sts of Camda and the United States. 
_1'his threat is considered insignificant, µnless perhaps the troops were 
equipped with man-pack nuclear -weapons. 

. . . 

Threat £rom Naval .Forces (.other than that 
posed by Missile-Carrying Sul:Jnarines) 

10). Alt~oug~ the Soviet Union possesses a large and modern surface 
for.ea, which is undergoing constant :improvement in wiapons· and techniques, 
we consider that the ' only Soviet naval forces which may be capable of • 
reaching North Amer:tcanwatersl during. the period of this estimate are aircraft 
ot.~nl Aviation aild sul::marines. ~e employment of subnarines as missile--

..la.unehing platforms is· considered in Part II, and this se~tion deals only 
with the minelaying and torpedo tbrea"t;, posed by these boats. 

·Naval Aviation 

llO. Although Soviet Naval Aviatio~ at present includes jet and piston 
medium bombers, it is l:1mited by la.ck of, aircra.rt -oarriers to open.tions 
within the ranges or land-based ··airc:raf't. We think the ma.in mission of these 
airer.a.rt will be to assist in locating and attacking Western naval forces 
with nuclear retal:J,atory capabilities. Some of these forces will of course 
bt:t in North American waters, but we consider that the aircraft of Naval 
A.v1a·t1on will be allot~d to operations at shorter. ranges, and that 
operations of this nature against North America will be primarily~ 
preserve or the Long Range Air Force, which is better equipped 'and trained 
for the task. 

1North Amari~ Waters-. are these areas or the A tlantlo and Pacific 
Oceans_f'.ran which missile~launching sul:marines QS.11 attack targets 
in North Ameri·ca. • 

••. /2S 

TOP SECRET 

A0036808_36-001252 



Sutmarines 

Document disclosed under the Acce.u ro 111/ormation Act -
1 

Document divulaue en vertu de i. Loi sur l'acces a ri11/ormatiotl 

lll. At present, the Soviet Union bas a." total or over 300 ·modern · 
long-range submarines in its Fleets. · The~~ submarines a.re dispersed among . 
four ma.in fleet areas, which are virtually independent of ·each other. Only 
those submarines based in the Northern ,and Pacific Fleet areas can be 
considered an immediate threat tQ the North American continent during the · 
initial stages or a war.- However, there are alternative bases for submarines 
of the Blatic Fleet in the Northern Fleet area, and it is possible that • 
those long-range submarines of the Baltic Fleet which were not required for 
.defensive :purposes would be moved to the Northern Fleet area before 
hostilities in a way which would not prejudice surprise. A greater threat 
to North America could thus be developed in the early stages of a war and 
without gaining control of the exits from the Baltic Sea. 

112. At least one new cl.ass of submarine is in production in the Baltic 
and it is probable that submarine construction. is also being carried out 
in the Far East. Sightings or certain of the new types suggest that they 
are conventionally powered, but other types, possibly with nuclear propulsion, 
are thought to be in production also. It is estimated, however, tpat the 
number or operational submarines in the Soviet Navy has reached its maximum 
and that new construction is intended to replace the older existing cl.asses. 

llJ. In addition "t9 posing a serious tbre~t as a weapon of attrition 
against Western s_ea lines of communication throughout the world, Soviet 
submarines, other than. those equipped for missile-launching, are capable 
of' carrying out the folloving operations in the ocean areas adjacent to 
North America.: 

(a) to,rpedo attacks on naval forces and merchant 
shipping; 

(b} "killer" oper~tions against Western submarines 
in the transit areas near North American 
submarine bases; 

(c) minelaying on coastal convoy routes and in 
approaches -to ports and harbours, -either as 
specific missions or as part of other anti-
shipping operations . ! • . 

Submarine Weapons 

114. In addition to conventional torpedoes of the types used in the 
Second World War, the Soviet Union is believed to have a torpedo wit,h 
l\Ydrogen peroxide propulsion, a range of 16000 yards .. at 48 knots or \10000 
yards at 55 knots, and equipped for passive homing .,or pattern running. It 
is thought t,bat improvements in the immediate future _'will increase the range .. 

. of this torpedo to more than 20000 yards, and that by 1960 an 1100 lb war~~ -
possibly nuclear, could be carried. An active homing torpedo may come into 
service at the beginning of the period of this estimate. 

115. The Soviet Union has stockpiled bottom mines actuated by magnetic 
imuction. The most probable advances in mines will be nev or improved ... . 
firing mechanisms, such as influence, magnetic, accoustic and pressure 
devices or any-. colllbination of these. While it will be possible to fit mines 
with nuclear charges, it is considered that this will only be·dorie in 
exceptional circumstances since it might be an uneconomical use of fissile 
material.. 
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Forms and Scales of Attack 

116-. •• It is . estimated that -with no warning of' 'War the Soviet 'Uriiori -
oould have 75% of' its ·submarines, other than missile-launching submarines, 
available for operations. An estimate of the numbers of' these submarines 
available"f'or torpedo and minelaying operations -in North American waters 
appears .in the table below. These submarines would have left. their home 
bases but -would not necessarily be in a position to cormnence operations 
immediately in North American waters. . . ' 

- ' •• · . ..... 

Date Area Tornedo At ta.aka • Minelaying -
Anti-Ship Anti-Submarine . 

' 

1959 East Coast 9 '2 2 
West Coast 9 1 2 

1963 East Coast 11 3 2 
West Coast 12 2 2 

1968 East Coast 11 3 .. 2 
West Coast • 12 2 2 

117. The ~ining threat in North American waters is estimated to be in 
the a.g,roaches 1;o ports and harboursp aDd j,n focal areas of .shipping. • 
Minelaying could commence immediately upon the outbreak of' hostilities and 
·continue, but we do not think that mines would be laid before the war 
because of' the chance of prejudicing surprise. Subnarines cari be expected 
to lay both moored aDd groUIJd mines vith various types and combinations of 

• • influence firing mechanisms. The number of' minel!;l.ying submarines to be 
employed in North American -waters will be generaliy as shown in the tabltf" ·:· 
above, but .from time to time concentrated minelaying operations employing 
a considerable-. number of, submar-1.nes lll8l-:'·l?e expected. It is also expected 
that submarines employed'~on missile -and •Jnhling missions will carry a 
limited numbe~ of to1:.1>e&~es for targets of opportunity. 

Sabo),p.g~. Subversion apct· ·Espiona-ge 

Sabotage 

118. There is no evidence to,· indic_ate that Communist Parties in North 
America are organizing sabotage groups. Howeve~, lmo-wn and anonymous native. 
e~unists and fellow travellers could take part in sabotage attacks planned 
and coordinated by. trained Soviet nationals who had infiltrated the United _ 
States and Canada, and who would themselves be capable of sabotage . . Native 
communists aDd coJmllunist sympathisers could also commit undirected .acts of 
sabof.age against targets of opportunity. The pby'sical means of conventional 
sabotage, such as fire, explosives or abrasives could readily be procured 
tran local sources. BW agents and their disseminating devices could be 
procured locally or smuggled into the country. 

119. The ,main targets of fJI1Y organized attempts a:t; sabotage in North 
America would probQ.blf be sourcep of electric power, transportation systems 
aDd cOJIDllunioations networks, sabotag$ of which 'Would hamper or put out of 
action defence iDdustries and installations. Sabotage by communists or 
sympathisers acting on their :own ,initiative could be directed against a wide 
range of tar.gets of opportunity. 

120. Because of tb.e danger of prejudicing surprise, sabotage is un-
likely to be carried out before the outbreak pf hostilities. However, during 
and after the ·1n1t1a1 attack, sabotage commi_tted both by trained Soviet 
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saboteurs and by native communists and sympathisers acting spontaneously 
or und.er guidance is probable, iltho~~ the s~e of such operations would 
be reduced both by the effects of the attaQk itself am by counter-mea_sures. 

Subversion 

121. Known and ~oeymous communists and sympathisers, with access to 
communications media including underground. press arid radio could attempt in 
wartime: to undermine the confidence of the people in government polieies, 
institutions am l6sders; to explQit by rumours and other means the conf'usion 
that would exist amongst the population, especially that part of it .subject 
to attack or evacuation; to impede vital industries and facilities through 
strikes and slowdowns; and to reduce the efficiency of the armed force~ by 
adversely affecy~g morale. 

122. Although communists using underground. facilities .might be active 
fran the· time the first public ·warning of war -wa:s issued; their usetulneas 
for subversion would ·be curtalled both by countermeasures and by the· effects, 
of-the nuclear attack. Subversion, including the circulation· of clamestine ' .. 
propagama sheets, · \fould pl'9.bably in~rease after the 1ni t~ stages of the ·' • · 
war, especially if it appeared that the tide of war was -turning even 
temporarily against the West. 

' - -

·Espionage 

123. • .. nLega1 residencies" .. operating under ·cover of Sovi-et diplomatic 
establis:t:ments 1n· ·rtorth America would be neutralized: at :the outbreak of war 
am their· functions assumed oy .highly trained, completel,.y-integra.ted • •• 
"illegal residents". ·The latter vill each have built up espionage networks 
designed to operate during an emergency, and vill possess the radio equip­
ment necessary for efficient. clandestine communication with the Centre · in 
tne ·sonet Union. The :11etwo:rks would attempt to ascertain -the degree ot 
success achieved by Soviet attacks on North ·America, and to .furnish the · 
-Soviet Government with data on North American capabilities, potential-and 
intentions. 

·124. In spite of' the efforts of ilestern counter-intelligence the 
Soviet Union will retain a capability to conduct espionage operations in 
North America. The scope of ,these operations would be limi~ed however 
~)Y' the disruption of the networks caused by~ the nuclear exchange itself • 
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P&RT IV: fflOBABit.ITY OF· WARNING 

125. we ·consider that there is no chance of receiving direct 
knowledge of the . Soviet policy decisions to go to war or to attack·· 
North America, nor of the operational plan ot attack. Warning other . 
than that derived ·rrom North American and European radar defences must 
be the result of a judgement or probabilities. based upon necessarily' . 
incomplete evidence. It is therefore unlike].y ever tq be definite and 
unequivocal. Neither will intelligence be able to give clear warning 
.or the moment or attack. Such -warning can only be provided by es.rl,t-
warning systems. • 

.126. However,. under most circumstances we may receive some evidence 
of p?'eparations far. hostilities on the part of the .Soviet trni-pn. Although 
~e will rarely be able to make a firm judgement as to whethe,r these 
preparations are for defence, .for a show of force or for offensive action~ 
they wo~id, if' sufficiently extensive ·or urgent, at least indicate a • 
degree or risk of war. • 

127. ~e .inain s;oviet activity from which we. are like~ t .o ·receive _ 
intelligence warning of attack ~n North America is the _deployment of · • • 
S-o'rl,et pombers to forward bases. While Soviet capabiliti~s largely depend 
upQn. aircraft· which require these bases for effective ·attack on N_orth 
~ri~a ~ may receive some intelligence warningo As ·suitable. mlisiies 
become operationa_l, we shall ·lose our most likely source of warning. • 

· , . . ,, 
128. · .The following is a summary of our views bn; the .likelihood 
of warning in advance of ·radar warning, inter~ of the phases indicated 
in ~aragraphs 88 tol00 above for aircraft and missile attack • . It is 
assumed that the .Soviet Union does not agree to any international 
arrangement. which would provide substantially .more intelligence on 
Soviet capabilities and intentions than is available at present and that 
no radiqally new srurces of intelligence become available to USo (;rn the 
following sub-paragraphs the word ffwarningff means warning in advance or 
that provided by early-warning sys~ms.) 

(a)_ Phase I (mid- 1959 to about the end or 1960): . 

- under some circumstances some 7~10 days intelligence 
warning would probably be provided by large-scale 
strategic bomber deployments to forward bases in the 

.Arctic prior to attack; 

- lesser amounts of intelligence warning may possibly' 
be obtained from air defence, and possibly civi l defence, 
pr eparations but the-receipt of wrning· from this source 
could not be relied .upon; • • 

- intelligence warning deriving fr011 other Soviet 11.ilitary 
or para~tlilitary activities would probably not be 
available. 

(b) Phase II. (1960 to 196.3il964) s 

- under some c~cumstances intelligence warning received 
from strategic bomber deployments .prior ,to.attacks would 
be about a week in 1960, and may continue to be' available 
until 1963 • .Warning could be nil;by the end of the 
period, part icularly if the ICBM becomes the major weapons 
delivery vehicle; 
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- Soviet activities associated with first generation .. 
~GBMs and IRBM.9 may or may riot .provide intelligence 

.- warning. If av~ilable, warning is ·1,1nlik:e~ to 
exceed several hours; 

- intelligence warning is not likely to be received 
from other military or para-military activities. 

(e) Phase III (1964 to 1971) : 

- it is probable that l i ~tle or no intelligence ~ing 
will be available in this period. 
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Mid- SAC 
Bases 

1'959 52 

1960 60 

1961 6S 

1962 75 

196.3 75 

1964 75 

1965 75 

• 1966 .. 75 

1967 60 

1968 . 45 

1969 30 

1970 30 

1971 30 

- --- - - - - - - --- -------- -----------------, 

Soft 
ICBM 
Sites 

3 

15 

30 

45 

45 

'►5 
45 

45 
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_ Appendix·" A"· • 
·-~ to JIC 308 (59)' 

'Numbers of 
Targets· in -North Ameri'ea 

(excluding Alaska) 

Hard Weapons 
ICBM Storage 
Sites Sites 

- 6 

- 6 

- 6 

- 6 

30 6 

100 6 

300 6 

. 700 6 

1300 6 

1800 6 

1800 6 

1800 6 

1800 6 

.. 

•. 

SAGE, 
JQs, Area. 
etc. Targets 

4 62 , . 62 

7 62 

8 62 

9 62 

10 62 

10 62 

10 62 

10 62 

10 62 

10 62 

• 10 62 

10 
' 

62 

Naval .Forces with Nu~lesr Capabilities: no estimate of numbers .in 
North American waters is possible. 

----
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Append·tx "B" 
to JIC 308 ( 59) 

Numbors of Targets Outside North 
America (in:cluding Alaska) and 

Dist~nces from Soviet Airfields 

Target 

SAC and RAF Bomber 
Command Bases 

Alaska (2) 
Spain (3) 
Morocco (4) 
Libya ( 1) 
UK (23) 
Guam (l} 

Other Airfields that 
could be used by SAC 
or RAF Bomber Command. 

Iceland (1) 
Cvi,rus (1) 
Ttirkey { 1) 
s~· Arabia (1) 

. Azores (2) 
Okiiiawa (1) 
Ph 111r,:,1nes 

All bth~r T~rgets ' in 
UK. . ( m.iss ile. s :i.tes, • 
urban areas~ mil::. tary 

Distancf from 
Nearest ·LRAF 
Ho'!1le Base Area 

nm 

1770 
1780 
1290 

• 1010 
2000 

1300 
·-

1250 
2400 
1000 
1800 

1010 

Distance from 
Nearest. Suitable 
Airfield in Sovlet 
Uriicm or Ell:ropeart 
Satellites 

nm. 

680 
1170 
1470 

810 
5-00· 

2000 

570 
400 
830 

1000 
1800 

500 

1--in_:·_s_t::_~:.:.~1:.:.·.;.:.a_t:...;_on_s_, _et_c_. _> __ +----------t-----------·-------· 
All Targets in. France 
(t~ctical airfields, 
mill tary inst alla.tions, 
etc.) 

Almost All Targets in • 
Italy 

All. Targets in Japan 

1140 

920 

690 

650 

600 

690 _____________________ __,_ __ - ··-·-·---·------
Nival Forces with 
Nuclear Capabilities Fleeting Targets 
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Appendix "C" . 
t o J'lC 308 ( 59) 

mbers of Wea ns Reauired "Over Tar~et" to ive 
9 Assurance that a Single Target is Destroyed or 
""Rendered "Unusable. 1) 

. . 

. . Hard ICBM sites, weapons 
Weapon SAC Sof't ICBM s t ora~e sites, SAGE 

.. Yiel d 
MT 

0. 5 
' 

1.0 

2. 0 

5.0 

10. 0 

NOTES 

Bases Sites installati ons, protected 
CEP (2) (3) headquarters, etc. 
nm 

C'tl ' '. 
•. 

A B C 
' 

0. 5 1· I l 5 20 10 
1.0 1 1 .. 17 77 

, 
37 

2. 0 3 1 66 308 148 
5.0 19 J 411 1920 924 
0. 5 1 1 3 13 8 
1.0 1 1 11 49 29 
2.0 2 1 41 196 116 

, 5. 0 11 '3 2"17 1210 718 
0. 5 1 1 2 8 6 
1.0 1 1 7· 31 21 
2.0 2 1 26 121 81 
.2.•0 8 2 160 '760 509 
0.5 1 1 1 5 4 
1.0 1 1 4 17 l3 
2.0 1 1 15 68 52 
5. 0 I.. 1 89 l12 '31.l. 
0.5 1 1 1 3 3 
1. 0 1 1 3 11 9 
2.0 1 l 10 42 35 
5. 0 3 1 58 262 216 

/ 

1. No allowance for degradation due to unreliability or 
a.ttrition. No bias in Mean Point of Impact. Oumulati:ve 
dam~ge eff<",::ts i~ored. Burst at optimum height for • 
each target and yield. (See also footnote to paragraph ,52) 

2. SAC Basess Figures based on 8 psi which is peak overpressur e 
required to render above- ground installat i ons unusuable at 
hardened bases. 2-3 psi peak overpressure is sufficient to 
destroy aircraft on the ~ound, and the figures for this . case 
are the same as for soft ICBM sites. 

3. s·ort ICBM Sites: Figures based on 2 -3 psi peak overpressure. 

4. Hard ICBM Sites, etc~ Some doubt exists as to precise 
r equirements for destruction of •Underground installations 
such &shard ICBM sites. Figur es in Columns A, B and C are 
based on the followings • 

A. 100 psi overpressure 
B. 2½ I crater radius of ground burst 
c. 2½- X cr~ter radius of burst 50 feet underground. 

5 • . Area Targets a~e not. amenable to this form of analysis . Some 
ar.ea targets will'.require more than one l.teapon f or complete 
destruction but this is because of area of tar.get r at her t han 
inadequacy of the weapon. 
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Sov.1et Strat·egi.e Bomber Pertoi-mance 
·' 

SUBSOJttC - COMBAT JW)IUSiBANGEt l.) TARGET ALTI1l'UDE(-t.) :-· SPa:D .. 
AIBCRAr.r BOJCBI,OAD 

.. ·--· 

,.wi.thout re:ruel w1.th one inf'µght one-~ y mis:elon: two--wa.y missi.on 
. . 

- co~~t' . ) av.erage -~ retuel{J) · ' pru1ee ·-.. ~ . 

. . : .· 
kte l.bs nm tun . f't :f't · kts 

~SOB· 
.. l.0000 -~00/5500 3650/74-0o 511WO 4o900 ~o 480 . . 

~3500 2?50/sgoo 3700/7goo . ·51-4oo 41300 450 .- _··480 . . 

BEAR 10000 4200/gioo 5700/ -- 50~00 14-1900- ·Jio5 = 35_00 ~o/g700 5950/ - 50 _00 42300 465 .. . . -. 
BADGER l.0000 1600/31oof4l 2300/4200f4~ 4$000 40goo 465 ijo 

3500 igoo/3600 4 2500/4-eOO' 4 4SOOO 41~00 465 .. 0 : 

: 
.. 10000: )0000 • -~ 

f't t''t 
BULL. 10000 igoo/3300 2400/4500 l 000~5 J l0000f 5~ ,· ~~ 'j@ 3500 2050/3700 2750/5 000 10000 5 1000·0 5 • . . .. 
(.1) On a J.ow-level. • mJ.ssJ;:Qn, th-e • range of a gas turbine drc~af t • f~m the· p.Qint o'f des.c-ent . to l~ al t1 t _ude ldi,11 .:\)8 

reduced to al>ot1't one-third of the normal. rang~ :from tl.U~. p~in.,t. • . • . . • 
( 2) The limi.te of accuracy of the -al:t1tudes shown are approximately- plus or minus 1000 .ft. . 
(3) ·Re~uel.11ng e~t1mates are based on the use qf oompat1.ble· tankers which will. provide about 35%. 1.ncrease 1n 

. radius/range. - •• • . 
• ( 4.) Al.though. no conf'irm-ed s1ghtJ.ngs have been made of ext·ernal _w1.ng tanks on BADGERs. two 1200 Imper1a1 gallon 
· .·· tanks wau1d ·acrease -the ~adius/range by about 500/lOQO nm. . • • , 
( 5l Maxi.mum al:tj.t~de .OT~ target can be between 30000 :rt_ .and 40000 t ,t dep·ending on weight .• The figure of· 10000 t:'1; 

• !,s the economical. :(Jruise a1t1tu4e and bas ·been assumed in t he Clllcul.atlon .of the radius/range :f'l~e.··q~ot.e·~. . . 
-- - ·----- Weapen ·t;aunoh·· Aiff~~(t- ( r:r-·-~ - · ....... - -

SU,ERSONIC AIRCBAft RADIU~ AND :SPEED usiici .·aa::. 1f'$ii:fihnii~a:J02 • / , .; a- . • 

Sup~rsonic-Dasll Aircra:f't. nm wi.th two. refuels at .Mach 0~95 w1·th 200 nm 60000 :rt 
super-sonic-dash n-ear tax-get ·-

Aircraft . 4000 ·ref'Uels .. a:'t ,Mach 2 ·0 ·( maxi rnnm-- 64-0oo. (end 
. 

Su.person1.c Cru.i1Je nm with two ft o:r cruise ,· 
! -• 

speed Mach 2.5) ' alt-it ude 72000 :rt) , . 

·-· 

. I 

I 

l . . ~-- - ~· -~--· 

- • 
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TOP SECRET 
App en<~.ix fl:t..•' 
~o JIC ~~$/(59l:::; 

Soviet Airfield Capabilities 
in Selected Forward Areas 

. . 
No. of Airfields No. of Airfields 

Area suitable for suitable at least 
heavy bomber for medium bomber 

staging staging 

Kola - White Sea 3, of which l 12 
suitable for 
sustained HB 
operat ions 

Chuk.otsk 3, of which l 2 
suitable for 
sustained HB 
operatlons 

Central Arctic 
-Ooast 

3 l.j. 

Arc·t1c 2 (10 months ot 2 
.41-c~pelago e s year only) 

·xamchatka 1 1 

Leningrad 3 17 
I (wi t hin 200 nm 

of ci,ty) 

North European 2 gl.j. ( of which 
Satellites al;>out 20 have 

runways over 
gooo• long) 

.. 
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~ 

Missile. Max-~-Range 
nm -~ ·- - .. .. 

-

"MisRilea tfnder"beve1:.- • ,..40 In E-..-f sten,..,. . . .. 

ICBM 5000 

IRBM 1000-llOO 

MRBM 700 
,, 

ASM 55 

Technical Cbars."cterist'ies o'"f Mtssiles1 
(Read in conjunction ·with Para- ,45) 

. -

Speed .Radar Profile 

_.., _ _ - . 

Maclf-o.6 2 0.1 m - 0.01 m2 
(terminal) 

- 0.1 m2 - 0.3 m2 

- 0.1 m2 - 0.3 u1-

Micb 0.9 --

M1.aaile11 that "nnld be Devel'anAA - on Rna4 a of' EAtina+.Ad RAnuirements 
-~ 

ICBM 5000-7000 Micb -3-6 
(terminal.) 

0.01 m2 - 0.001 l1f-

IRBM 1800 - 0.05 m2 - 0.1 m2 

Sub-Launched 
Cruise-type 200 Mach 0.9 about 1.0 m2 

IRBM 
Sub-launched 1000 - less than 0.1 m2 

.. 

ASM 100 Mach 2.5 -
ASM ">500 lilcb 2.5 -

.. 
-

- . 

, .. 

Document disclosed under the Acc~ss to Information Act -
TOP. SEcmcument dilluleu~ en venu de la Loi ,ur race~• i, 'lnformation 

. - ~it 
APPEBDIX "G8 to A < 

JIG 308 (59) - • • 

-.- . 

J'li~t Profile 

- ' ., -- .... - ~ 

ballistic 

- -

ballistic 

ballistic 

low-angle descent 

ballistic 

·.t \ 
ballistic 

; ' , 

cruise 

ballistic 

-
cruise altitude: 

80000 feet 
high-angle descent · 

·, 1 For re-entry an~les and times of' f'lif!bt of ballistic missiles, see Appendix "H• A0036808_51-001267 



·Re-entry Angles and Times_ of Flight of Ballistic Missiles 

Missile (Maximum Range) 
Burning Time at Full-Range 
Full Ran~ 

. . 

{-,lightly·less at Re- entry Time of Flight 
half range) angle launch ty 

re-entry 2> 
mins ·degrees mine 

ICBM (5000nm) 4.0-5.0 24 35 

IRBM (1000-1100 nm_i 2.5 41 13 

MRBM (700 mn) 2.0 42 12 

IC.BM (7000 nm) 3.0 15.5 42 

IRBM (1800 nm) 3.0 37.5 19 

Sub-Launched IRBM (1000nm) 1.5 .41 13 

Document disclosed under the Access to Information Act -
Document d ivui,ue en vertu de I.a Loi sur /'acw a f4Cf«mat· 

-· APPENDIX "R" to 
JIC .308 (59) 

~lt-Range (l) 

Re- entry Times of Flight 
angles launch {o -

re-entry 2) 
de~ees mins 

11 - 58 31 (avera{!8) 

28 - 60 9 . 5 - 20 

30 - 56 7 - 12 

15 - 55 40 - 60 

13 .. 67 11 - .34 

28 - 6,0 g. 5 - 19 

(l) Ballistic missiles when fired to less than f'ull ranflE) could employ either optimum 
trajectories or trajectory variations usin~ the same cut-off velocity as for Ml 
ran~ . In ~neralp the minimum ran~ of all missiles 'is about half of the Ml r an~ . 

(2) Add about 1 minute in each case to obtain time of fli~ht :from launch to impact. 

A0036808_52-001268 



Year­
End 

, -
'w 

.... 

.. - . 

Eetima.t~d Numbers of Available Weapons . . •.• •. •• _ 
. . . ::·~f.-eld t-al\ges 

If all fissile If .a11 f.issile . If all t'ltl81.le material • A,1a1lablft ·· 
material is -· inater1a1 is used is usea-:t-or low and . . .. 

.• TOP • 8 JSC!\ntument dlsc~sed under the Acuu to (llfo,motlon Act -
.. • • ..:i..a "-®\Wu!~ dlvulcue en vertu de la Loi sur /'accb a rJnformotlon 
:Appen~· • .. . . • 
~o -!I~ ;308·. (59r . , \.;Ii. . ~-l 
. . ' (' .~ , t 

• : '-- ' ' 'lo,; • t 

• •t-7 • 
· ·J~ .... : .. ::..-: :~ ~ 

Est-ima ted.---welgnt+ 
Range••;, .. _ 
lbs 

used ror." weapons : for w-eapons of high yield weapons .. .~ ' . 
of 1 KT to 200KT ; 0.5 MT to 10 MT · (other divisions are . , I 

1. I po~sible) • · . .. .. 1 

-r-:-:-:--:----;----:--=------+-----~----+---=l=ow:::!./.r,:....!hi~-tJ:~h. =-----~·"'··+ .. ..:__----;.;_··___:_-1--'--------- 1 
, : -195g 3000 I 1000 1000/700 •••. ·1-.-l5- KT -• 50~1500 

1959 

1960 

..!261 
1962 

.. 1963 

I r 2~2.00 KT 1000-2000 
, 0.~5 MT 1500-3000 

4ooo -1300 , 

5500 1900 

gooo 2700 
----· . . ·--. --·· 

10000 34-0o . .. . . ·--- -·-- - . . . ., . ~ ··- .. --

12000 4ooo 

·. • . •··• 

.. , ;; • 

See P~agraph ~~-~ ._ • 

2000/700 

2000/1200 

3000/1700 ·--··· 
4000/2000 

4500/2700 

5--10 MT 3000-5000 
l.-15 KT - 4o0-1000 

20-200 KT .. - -..:.&>0-1500 
O.S:5· Mi ·• • 1000...2500 

; lO ,·a • ::>kt1Q-4boo 

O.l-15 KT 
20-200 KT 

0 .5-5 MT 
5.-1.0 MT 

I O.L-15 KT 
2Q....200 KT 

0.5-5 MT 
~20 MT 

0.01-1-5 KT 
·2Q...200 KT 

0.5-5 MT 
5-20'. MT 
20 M'P 

' i 

SO-SOO 
500-1000 

1000-2000 
2000-3000 

50-600 
400-1000 
500-1000 

l.000-2000 

30-500 
200-goo 
300-soo 
S00-1500 

1500-2000 


