mathan Pett-Miller .

~courtesy of Jo

PDF

|

-com=

r

.

Hwww.albertwohlstet

. ) S 1 !’ebguary 1956 -
. For RAND Use Onl o

ao ’

-
rr

B

—

o

-DEFENDING A STRATEGIC .F

ORCE AFTER 1960

Hohlstette
ffman

v .

. DO NOT QUOTE OR CITE IN EXTERNAL RAND PUSLCATIONS OR CORRESPONDENCE 2!



P D Qe ke kL g oo S Vi o e e N3
’ : ’ ’/_' -
D-2270 e LT TS
. . H o
- -1-,
' - 1. i '

Source: http://www.albertwohlstetter.com | PDF courtesy of Jonathan Pett Miller

. DEFENDING A_STRATEGIC FORCE AFTER 1960

Albert Woblstetter .;m Prod Hoffaan

H’it.h Botu on tho Neod by Both Sides for Accnratc Bazb Donnry
Part.lcularly for tho Bi.g Bombs

 Swmeary

A. Tnis paper presents tentative tindings of a first (and scmewhat

Frinitive) look taken some four or five months ago at the defense of

- SAC agtinst ths Intercontinental Ballistic Missile. It neads, and is

now rocoiving -elaboration and fm'ther testing. C o !

B. - The defenses progra==ed, or reccmended, to protect SAC in the Fifties

will be entirely ineffective against on IEf which would deliver bombs

Mitix essentially no vamj.ng It now sppears this weapon may ba fouibh
" for the Rnsshns by the end of this period.

Co Seoveral methods of protecting szc againattbc IEX are illnstrcted
in this document along with evidence indicating that thsy will assure

the survival of a large proportion of ttte stratosic force in tta faco

of tls threat. Theym&lsochountoeostmmhlm‘ 3

P

than leaving SAC unprotectod against this threat, ;:vvlded the threst is

" a-real one. The proposed defenses rely principally on sheltering to

exploit the limitoticns in accnrséy and payloed of ths missile.
D. Thic type of defenss works for the protectioa bot): of manned

. bombers &nd, of balldetie miczailes.on the gromd. Bowever, in both

cases it offers clear protection caly against the ballistic missiles
orothorvu.pomvithmlogsn:nnitaumnmradmlm..
K. Mum.itwm.wmtmummmo
vlthlmcm"sm:lhighw m]udc. In.act.th-Stnbeglcnrbuo

B . > . * Y }" .

- .



L s;ndy roject.od thia t.ypo of measure u a defenao for su: 1n the Fifties. .

: ‘In the Sbrtiea, even 1f we umst. buy thia kind of defense, 1n any case,

: ~agu.nst: the ba.'u.istic mdssile, it will not be an optinal detenu apinst
other threats:. it appears it will need supplcnenting against threats

with distincly different performance characteristics.
. F. This fact has i.n'pucations tor the offense as well as thc defonu. It
suggests a mixed system for each. ‘l'he oftcnse could well mclnde in its
n.lxturc scme higheaccuracy high-yield delivery systems for use agdnst
' _hud targets, perhaps the bulk in mmber of its target. systan. And the’
defense had best be prepared to defend 1tself both against a warnlngless
and inaccurate bazh delivery, and. agdnst an attack with varning with .-
. weapons of extremely high yield, dellvered with considu'able accuracye .
G. The measures illustrated are not proposed as Opt.imal. (For one t.hi.ng
thm are gaps in our lcmvledgc of the loading and behavior of strncturo L
. of extreme resistance and these are gapa which the analysis indfcate are

i

" well worth closing.) However, they are shom to be adequate and, for a
fixed budzef.. better than non-protection. OCne coxponent atn@y for the
project, "Strategic and Counter-Strategic Systems after 19.60.-' will consist
in a more detailed Woamwmoamwwtmm
2 Mmmmmmwum«m o '
- -of entire ciuu\tbaoahrgomemot. 11'. asppears, be exploited

oeomdenny Sothinhportantprobln.mbdn;cmmdmdcm
ludmhipotv.&euhn. is an open field,

., tI. lamottholmutionnoftbommondbmtogvtwuththo B
, Muuuuormmwwumwmwma

mmw»wwzsm.muww. ‘This weapon
would be handy to havs w. u.epito cf its posuible ineffectiveness

. v .« .
amnalmat DODAYA & cacashd o ! | l 1 Y o e o e - - [
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A 1.. ‘ o'c tic ce of Ars the Survi of S

‘ Uhother or not we achieve the dofense of our citles and 1ndut.ry
agdnat the mtmont-i.nontal baJJ.iat.ic miuilo, 1t is cri.ticdh important
to assure SAc'l survival againat this or ary other likely tlu'ut. It

. the JBX is a probabls threat, and we cannot protect our atntogic toreo _

against it, then our advertised capability mrlretaliation will be

fictitious. We could not expect to hurt the Russians very much, unless

we could be sure to striko the first blows. This phmld make us rather

trigger happy, pa.rticnlu'ly if we were to eouplo this fragllo st;ratogi.c I
eapabmtyﬂthmmncdponqofrebugmﬂ:wumutofm |
McMoattecktodeMm. Itmnldwdn

the first blow is the only means of defense, any delay in strﬂd.ng the first

'mwumu«ummmwmmwmmmumn
" tmme;aun. muam@aerwwtummmm

mehme.mtmmm.wmummrulve-mdnumwn
whethar we strike first or aecondwmlkutcahrsoprowuonot
t.lu Russian econczy end the Russian poyuht.ioa. This will mcke 8 decision
to strike a first blcs extremely unplsasant tor the docisica-c&kc u

’ wll as for the mipieat of ths blow.

In this way, of course, it constitutes a kind of protection for
our cities. It has been suggested, in vicw of ths slimneas of the
chance of intarcepting the missile once launched, that killing it ca
the ground befors launching or just after lgunching is & more inviting
avenue of dafense. An invulnersble SAC might affect ths decision to lsunch
the missiles against our citios. In this way defending SiC is equivalent
to an attack on the stage just before the launching. B

P - [ - l ] ) | PR ‘
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It perhaps is worth mentioning that emphasis on the deterrent

‘ e!u:nct& of our retalhtm pover, widle currently very mch in the

hoadlinos. i1s not coafined to the present pontical ndninimd»ioa.

It 45 an nuntial part of the present government program, bnt it m
also quite as essential in the time of Mr. Truman and Mr. Achoaon. It

_ 'has had officisl prominence at least since the Finletter report and tbo

rcport of the Broewster cocmittee in 1948. Koroover. whather or not we
can rely on an assurod capability for atamic retaliation to d«ter oven
peripheral wars (which is subject to doubt), such a capability does
have, it gppears to us, a vital irportance. This 1nportance canbo
seea nmost mmvohwnm faces the problea of preserving

2. e . of ths es D .f&::s'eo' nst YEM '

We may conclude frcm the preceding that unless the Rnssiana m
desperate or bungling, they will attack if and cnly if — and- particularly
only 1f — they can have a bigh cenfidetce of elizinating the major
part ¢;t SAC. Unfortunately, oven given the exscution of present Alr
Parce plens for SIC defense and all RAD recccmsndstions for such
defense, & rather modest total of intercoatinental ballistic missiles
of the RAXD type will put the Russions in this position.

Heit.hér the various Inowm alternstives for sctive defense nor
the measures of etzcuaticn which were found to bo a major componeat im
the defonse of SAg aad.nst tho sorts of attack anticipated in the
1950's suffice agsinst IRM. Al of theve actians roquire a consideratle
amount of warning. mmzﬂzu:@tum.masmw

I .
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| radaro pheed 1n t.he gworal targot sone ni,ght prorrldo. would bmly pcrnit
even [rayer. 'nu-iuuumbo expected to mtfcrancgliglbhmt ‘
of attduea by our pojoctod active defense, and on :rrinl at the °
bmainnm&taskthqwnmrindtbeubuuquunm
. ‘occupled by our badbers. We have performed several tests of the nrpoctod
iy damage at apprc]r.hto ranges to our bazbers by nieailu with tbo pq«-
" loads and error characteristics 1molved in Tecent W D
(We used random bozb drops with an oll.iprticnl Gzussian: bi-variste '

distribution.) For the most dista.nt bases, between three and four

missiles per base sufficed for a.chicvj.ng an e.:pecta.tion of over 80 per 4

cent destruction; for the clmer targets 2 b@a perbau hul an expecta- .

tion of gbcut 90 per.cents (nnmct's,mm.mnisdhh

'umcom.n.quvammotsn.u.mAamwaJp

Field; at a rengs of 4,000 nul. the equivalent CEP falls to 2.15 n.ds

.andthomhmmutozu‘ryield.) Giventhesoreanlt-andtboapectd .
(.- . reliability stated in recent missile’ m.ah.uummumgp 1 -
" 'cacmz.tmmdmuwu.mh. “Teke a force of A o
xissiles requiring an amount of fissile nata'ialvcnvithin the c:pectod
mbchthohsdmsto&kpihbyl?éo.ucambyurhmnmm.
’Kwum.]mﬂnsdusinplmdbbscle:t«lregim the Russians
mdoatrqom&pcc«:turmctutcgicmanthaemndm
of950rbet.tu-.cndtbqemdotusvithafmeotnisnhaottb '

Source: http://www.albertwohlstetter.com | PDF courtesy of Jonathan Pett-Miller

: 'hmmhnmwwmmm.h Deliaven and
R. L. Stacart as plansibly appropriste locations for Russien missile
basas, considering Joghuu. defense, dmulo;lcalmttm. ote.
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Ewen with the high crit requirements of these missile warheads

tﬁstmmldmhuthmathirdofﬂuapocudnn;m

besd stockpile in 1960 according to tbourmbeuigedco}eatmﬁo! ‘
tbccbockpuo-anmtwhichio.intm. mﬂlerthanthoaxpoetod

increase in the utockpihbotveen 1960 and 1961. -Availability of fissd
:M.M.m&hbw&l«amﬁ.mmuuﬂxm

mummﬂmleamﬁrdnmlwwuuummm

(And neither, it seems, would there be a general resource constrdnt..) While
these missiln are not cheap the expected cost of such a cmpdgn for the
Rnsnu.ns Ippoars quite Mmto considering the valune roceived. This 'h true

vltbeutmuing. mmlmhwsimlwdinsuchadmltmm.
attukmsntthlusthmdmbhtbombormtmphudbyum

. in its current IEX costing. In fact it appears clear that the Russizns

u‘.[ght be expectoed to uchieve even highar levels of destrucbicn.hgim
their enticipated capabdbility and umai.ngnomccnthc partotSAc
to meet this prohlu. ' ‘ |

3. Principles of the Defense S - S
The central idsa of the defense metbods proposed is to mlbif..tbo'
cheracteristic lixitations of the IEM. These are its restrictod a.ccuracy ‘
and its limited though ntbar large (on owr ragiély casolmdnz ctandards),

‘peylogsd. Thoy are, in chort, the major performance emwdtuea \f}:ich.

‘it ks besn percedved, hevs to be weakenod to mske it a feasible weapen

in our tine. mwmmdwfmommmww.
eonsidmtion of city targets which are large aad solt. Ba.soo. tmmm,
mbolmlccxtmu];hnﬂl. ' '

fa-
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‘nxo stratogic d.rbu- -tuty toctod an m" 1ist of M o
it dosignatod "icroscopie passive d.tmu- — that is, passivs dctcnu .

 measures mehudi'pmd\dﬂdnamo.blutmtocum.m.- |
vvhichwcrolocaltothcindividmlm Thuomeonthith
: mch'hmoeopie defunsed  as -nl.t.inl_j.e-ﬂ- o2 Sasss, the w ot
.basubyg'utdim“tmmtcrim.mnvhiehqnantyth
~base system as a whole. ¥icroscopic defenses consider the base system in
'tmmuwedamwanmwemp. m |

microscopic and mucroscopic passive defens» measurss wm
toundtobeinaioquaxo protection against attackbynmnod‘banbcra.
Given CEP*s of reasonsble magnitude we tonnd tho uicroscopic defenses

; inpcticnlrvwmduntobcabdu. Bowever, glvend@'aontho
"muz-zm.mumumiamtmmm, even with &’

bmgulu-gvusmnorznorm ‘nzomroseopicdiapcraalot

mmumtmuummnunub@mmnw,
Whhnwbmummddciugdetmugﬂmtthom. But
a5ainst the IEA, the microscopic passive defanse measures escape the
siz;lo motching of edditional bases against edditionsl bombs, Oiven
large CEP's vithahnttodbmthcyfmndinpropertimto mm.u |
tbomwbmbroqdrmt S )
© They accomplish this first of all by messive blast protection
which drastically roduces the lethal rodius — in effect na.ld.ng these
myhmbmb.qdumm lndtoeond.viththcbigbcebscutto
a:lu, they can c:ploit various forms ef microscepic dispersal. (Hhﬂo it
is shelter which ¥ields non-linear benefits, both macroscopio and :
dmmpig dispersal are 1ikely components of an optimal defense.) And
nmhthuuchmgumu.u-pou.umm;mmuorphm-im

B L . .

g e . \
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e
of peraoannl are associated with nctbods of operation calculatod (a) u |
take advantage of any va:ming rocd.ved. (b) to providc 1mmrance in case
no warning at all is rocd:nd. and (c) to reduce the dem tizes hposod

by radiologieal eontaintum. S AU
; |

;., E;qgt.rggjve Hj_cmi_scr_w‘_ai. c Pa,ssive Defense Measures - : L~

In this first rough cut we have considered a collection of measures,

scze mﬁlving dispernl without shelter, sxie involving shelter without
dispareal, and several which involve a cazbinstion of shelter and various
sorts of dispersal. We hxve tested shelters of two degrees of hardness.

'Vo .hn'o not attempted to choose optimal degrees of blast resistence,

optinal'tmn and distances of dispersal, or optimal proportions of the
force to be protocted. These problems are reserved for the next try.
The Shelters and Their Cost. . ’ ’

- Two kdnds of underground shelters were eonaiderod. ixm":lving

"two distinct levels. of bazb resistance. The first, uodclod caas

Joint Air Defense Board design™ for bcabing aircraft, \d.ll resist 55 pd..
Its cost: . roushly 567,000 dollars. The second shalter is cpod_.'ied

s .

'ee!y\dthncpectuitlb@nuctmco. It iouhvﬂmhmhto
_ coverage by the crater or crater lip of a surface or. penstration burst

bozb. Eothing definite is known st present of the cost or feasibility
ofmchmmsholtcr. It has been included here to estimste the
pxyoff bs such a sholter.

‘na. perticular Joint e Defense Board shelter is quite ingenicus.
Itmi&mmc-dmnmofmmmmwhmw
by sinking the plene on a hydraulic olsvator into a cruciformed pit which
follows the cutline of the plane itself. Sliding, massive concrete doors
hnluithtboymdmhurlmmhmutbomllmwm
in this pit.

. - o
S . [ . :
} ] T §
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" The Trpes of Dispersal. | L
Dispersal against the mtu‘eontinenﬁi ballistic missile

vy
v

mdght well exploit the alliptical character of its m dittributioa. |
Ra.ngocrrors&t 55G)nmt1u1nileav111bcthroe t.ineathouinadm.
And at tha ranges involved the major axis of the ellipse vould bo
essentially north aud south. Linear dispersal normal to.this axis is

an attractive poeﬁbﬂity. In-our tests we considered 1n addition to

" the basic undispersed cases only two types of dispersal. One was a

Y,

dispersal normal to ths major axis of the ellipse in two cluztera of
planes. The other was a kind of area dispersal in s half-dozeu elnstero.
" The Results, ' N )
The results in brief were (1) microseopic dispersa.l without
sholter, u night be anticipated, given the large lcthn.l radii, did

not substantially reduce the vulnersbility of the basic, unsheltered,

undispersed case. The expected mmber of aircraft on a single base
dectoeyed by a given mmber of missiles declined st best by about @
third. 4nd this, as the missile requirement calculated for the basie

- . case suggests, is hardly a significant gain. (2) The nodmthly ahoit«a-ad .

.

r-"‘ '

cese (55 psi). chwodavmﬁsnnctimt outtiagtboupoctuddm.go
byouobaablnthobsdcuubyafactorofabout% (J)mo}nintm

of moderate shelter and dispersal improved matters further, halving the
vulnerability again in ths two-clustered dispersal. But the most
drastic reduction was.contributed by the further toughening of the sholters.

*In 1ine with ammﬁmmﬂm stodies the enexy found it best,
f}mmmce@'o.ummmmspuoofthomndwmo
separation'of the targets. .

I S |
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(L) The toughest of the cases tried involved aircraft with the tough

" shelters dispersed into two clusters. "1“hia reduced the vulnerai:ility of
"'tho basic casc bty o tacta? of about 200. T’no'cxpectod n@ier dmged by

a single 2 KT boumb with a 2.15 mile CEP came to .24 out of 65 aircratt

. A defense posture mcluding the use of the 55 psi shelter and 2-
;;luster diopersal has been compared with a situation where the bmbcro
are unsheltered 'and undispersed in a fixed budget analysis for the |
Yedium Bomber portion of SAC. It has been assumed that defenses egatnst
the bal].istic missile may be purchued at the sacrifice of an equal dolhr
valne in bcubers and their aasociated syst.ems. Both t,ypu of shelter
defense incur anxmal costs which are quite low rehtive to the initfal .
investments in them, markedly J.c;dr tf)ian ‘.'m the case of th.e baabera ‘
which are sacrificed for them in this analysis. It follows that the
comparison is sensitive to the 1engtl_i of the period assumed for costing.
An incresse in the length of the period' considered, improves the showing

, éf both shelters relative to the .undefended case, and improves the. tougher

shelter relative to the 55 psi shelter. To demonstrate this effect, the
conpu'ison is made in terms of both three year costs and ten year'coat.o. |
The reaults. in tcms of mmber of bombers sm-viving two levels of missile

" attack, are shown in Fig. 1% This figure makea clear the extreme

mlnerability of a bozber force without defenses against IEM. It also

| indicates t;hat. the value of the bambers saved by the moderately hard

shelter is far in excess of the cost of the shelters even for a low

*his figure is based on ths simplifying assumptions that bombers -
are deployed one wing to a base and that all barbers are within shelters
at the time of bomb impact. Both assumptions are being reviewed in
current work.
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1evel of IB( atta.ck. and rega.rdleu of the length or the t.ine poriod

‘ chosen for coetin;.

~ The extmely tough shelter has not been included in the comparison’
of Fig. 1 for lack of. 'cost data. However,. we can obtain a rough idea .o'f
its worth as an aiternative to the 55 psi shelter, by a break. even a.nllysia.
Table 1 showa tho results of such an analysis. If the cost of the tougk

. ahclt.er ‘were equal to the amount shown in the table for saze given

aitution. it would, for & fixed budget, provide the sa~e uabq- of
surviving bombers as the 55 psi shelter. At a lower cost, it would be.a
preferable defense — at a higher cost it would be a worse defenss. It

18 evident from tboae bregk even costs, that the benefits frcm mh m@
-nbeltm are sufficiently high to meke mthrb.ilo the study of tho

feasibility ard cost of structures in this little understood range.

hm.wzmozmmamMmammw
their perfomaneo under attack by a forcs of Russian IT{ts whose dum
dcterﬂnedbyuzminglhssimbndgetfor this perpose eqazl . to the {
thmcynreostorthou.s. swnodiab@berrmo. ‘momlu:lhooctc
wuomnmmcons”ummmusotmn.s. eoatottbom. '
The Russian IE{ salvo capability which was obtained from this proceu

ezounts to roughly 3090 missiles. If ths first salvo™ were co=plately

free froa ghorts and devotod gatirely to ein~lewring 370 podity bembep

bases protectod by the 55 psi gholters, the axpocted dectruction weuld
mttoBOpamtotthoforco. The oaaoa&lvodiroctodmlmt
basos defended by the tough shslters would yield uxpocted destruction
emowating to aboct 2 per cant of the foress < a

. e . - W g

SooSoctionSBdowrarronecdomtmtcrolmoofmbW}

e v B 4 e e . . ve -
0-0'\~ -
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- | BREAKX_EVER COSTS POR TOUGH SHELTERS
(As Alternatives to 55 psi Shelters)

o
R .
- 3."

Three Year

C2aest L,
o

BREAX EVEN COSTS FOR TOUGH SHELTERS .

‘ Cost
Bi.;oo at 5.5&@.‘1"‘. ? ‘) o
© 1 B per Wing .
10 I per Ving . L5
Bases at 4,000 memte .
1 IEX per Wing S 10

5 IBX per Wing T kA
0 Epervtng - 0

[

v‘ren!e.ar'
_Cost

.8
1.9

2.5

1.4

61
" 15.9
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‘rbo detonu. 11: ahonld bo obumod. appnra to .work tor a nini.lo

'bm as woll u an urcn.rt buo. We have u.de a prolinim.ry t.est on tbo' :
’ pusi'n dofonu ot a niuilo mndlation. and the remlts of thio toat |
 confirns thh nct. | '

The factors deternining the results may be auggeated hcmrintical]:

.bythcfoucuing Thelethalradiusotcsoox‘rbccbngunst.bcabwio

soxe 17,400 feet, nog]:octing drag effects which will bring this up. Evea
iith 80 large a CEP as three nautical miles, then, the ratio of lethal
redius to CEP is unity and the familiar point coverage formla™ yleld:

8 probebility of mgh],r 5 for the deetmct.ion of a point target. The

pointm.mtsthooutmotanmacommmt. Gim’
sane 65 edjacent 'pointa." that is, tankers and bozbers, cn a one-wing baseys

'tbocxpoct.aticnotamlluuaberofSoonbombswiththree-cﬂocn

could be surmised to be quite high. And as the randca bomb drops whose
rosnlt.n were swmarized in section €2) indicate, the expectation ;_g high.
The nissiles lmcbed at shorter ra.ngo \d.tb larger baxb yielda havo -Qven-

" greater cxpoctations.

The 55 psi shelter cuts the lethal radius of a 500 KT bamb by a
factor of nearly Sobr:lnzing thies to about 3500 fest, which is ebout the

lethal redius of a 10 KT bekb ggainst an nnshcltered plane. Tbo
 tougher shelter cuts the lethal redius by a further factor of about 6,

dringing it to ebout 600 foet (The above would be éq;hza.indv even further
if we .eonsideg the drag offects. The unsheltarod plane ubove ground s
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a drag t.(rgot.. These underground shclteﬂ are not.) Tbg eff.ct, on tbo

o uqnarod tern in t.ho point coverage formula CEP end on tho eovcngr

1-1/2
‘value 1tulf is of course mors wkod. with the result t.hat even tor tbo

| hrgcr warhead niuihs operating from-close in, the point coverage h

vory anm against planes with the moderately tough shelters and
essentially sero against planes with the very tough.shelters.

5+ Evacuation, Salves, and Radistion .

In concentration on the few mimates of tcminal varnin.; which we shall
have at the very most for tl;e first surprise attack, we pay forgot that

| the second hnnching from any given lsuncher will tgke a consideradle

txount of time. It seems possible, then, to avoid the cumulation of

expected damage froa several eissiles, unless, they are all ﬁ.red in

salvo. There 1s no necessity for remaining.on base after the first ‘
'ulvo in order to wait for the seconds Some hours later radiation .
will have decgyed to perait bes.bars and crews equippad with prot.oct.ivo L
clothing to toke off singly.” The decay-ic fast and the poricd of
expogure will bo short. This tactic mld dmpose a luavy roqui.rmt.
on the cnc:yinsziodlc launchers and would coxpound tbodrainonhio'
resources. ' ‘

The psoua of oouu:ming effocts of redisticn n.lght bs met ina
stxtlar way. Hhihthchaobuo-mfwnmlmgwiodh '
irpossible to use continuously, thay could be wssd for staging purposes
in a matter of days. This ordor'oft.‘..adolauweapdmmuldt

mwmmm-umm.

®Even for a very high lovel of residual radiation (5000 roentgen®/hy, |
at one hour) exposure for a 15 minute period at ths end of 8 hours would
result in a totsl dose of 0O rocntgena.

E ®
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Short.enlng tho coo:.-of.f period by lmung bm occupancy t.o

- Mmmoft&mddc{mahmpwﬁndotthmniu.' .
mmfwmmmmmmmdmm Mngtbo-

Fifties the problem of avoiding the initial high-doszage ratoe could be
acccnpliahod in the ZI by improvements in the evacuation phns. What of

the Sixties?

6. wa'mim. ‘Radiation, and_the Disposition of Our Fm"coq

| ‘ There are three states of warning we might consider: .an in
which the bases with improved radars in the vicinity obtained oﬁo.
two ard a hnlt to three minutes warning for m. missiles deliurod;
the ueondvithno\mrningwhatso«rer. andathixdinwbich several

“calvos are fired with utu. or no warning for the- tirat but with a day

or mBore for-tl;o ucond. If we hgve any warning at a.llf-- elither
wwrumwwwummaucmun'ma
the bases == perscunel may be tble to dive for shelters and Qzzs can be
equipped with radioactivo filters, etc. If we cannot hope for evon this,
then SIC would have to adopt a method of operation which would assure

‘that there will be no time at which the eutiro force is exposed. Scmething

ort.hiu‘hi:pnediqmmoforthebmbera. even if there are to be

a fov mimtes of warning. If there is to be no werning, them a four-shift
u'r:ngmt"tor the crews 1s indicatod, with the crews living off base.

A xicroscopic pusivo defense for a portion of the force at all um 1.

_ bot,h feasible and ROCOSCLrY.

®sse A. Wchlstettar, F.S. ‘Roft:.nn. R.J. luts, and H. Rowon, "Salection
azd Use of Strategic Alrbases,® The RLND Corporestiom, Report R-266,
13—972. 71l 2, 1941» (?3? m) ) . %
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7. Yulnersbilitie to Atteck by Manned Bomber

vac h&vo tobnymch;detonao mwcuotoprotoctmln. .
agunst the ba.llintic missile throat. i1l it serve againat all other
likely threats? Thio seams dcubtm. These de.fenaes depend eaeentillh

~-on the 1argc CEP*s involved in the'miaaile. An accurately delivered

large-yield weapon would destroy any of the hicroscopic passive defentes

 we bava tried 80 far. Take a case which is cea'tainly not to be excluded:
2 25 KT surface burst bmbd, uit.h an 1800 foot lethal radius and a CEP

. of 1500 feet sttained perha.ps 1n a dlclight attack by heevy bozbers

. pamed with select crevs. Our bases can be located with precision by

the Russians and lower CEP's than this might be attsined if 1t s fmportest
to do su. One such bazd has an expectation of destroying thirty three

" of the 65 planes on our toughest base. The squared ratio of lethal radius

to CEP in the point coversge formula works here to the sdvantege of the
offense. It dossa't soem feasible to make c:atcr-t;eaistmt shiclters

and so reduce lethal radii any rmbe;?. The ﬁosaibmuos of gains in - -
dcfmo. throu@ microscopic dispersal ere limited by the lerzs ntio of
ths cratared arca to the total base area. The microscopic passive defonse

. Beasures congidered so fer ot any rate need surplesenting 4if the encxy
s mt. to destroy our force vith a nodmto force of his aam. 4&nd it

tppm’aﬂ'_likclythat mchvwdutcmttwucanbntbomw.
single defonss. This suggests not only & mixod offeass for the enemy
mdanixoddcteasoforns.bntt.ha.tmwinﬁndanndottminrm
optiral with broadly diffsrent camponents appropriate to broed d&ftmba
ia targot.




8. ¥ty the Big Hobembs in Particular Hesd Grester Accursctes . j' " |
' In early assessaent of thermonuclear weapons it was cleer. that one :
of t.hei.r obvim implicaticns, particularly when t.aken in oonjnncuon
with the steady expansion in our fissile material stockpila. vas 8
rehntion in the occmcy reqxiranents to bamb the traziitioaal sm
targct mta. At the saze ‘time it was clear that with tbeso weapons
in our expmd.ing araenal. even with high CEP':, we uight make short
shrift of anything worth bombing in the strategic taréet system =
that {s the Delta system -~ and, t;);eretore. that we might be able
to turn our attention to such worthy objects as counter-force iargeto. :
which become increcsingly worthy as the Russian stockpile increases.
Bt{t. on exzxingtion, it now appears that these counter-force targets
- can be unle hard wwreonirobothmgoyieidweapons and low
CEP'O, &nd their defense mxv. in fact, be forced by ballistic missile
developnents :rcdu].y in t.h..r. direction. An:!. since mtbrhﬂo counter=
force urzetoappear much more mmercus than worthy dieruption targets
(both popalation and industry are clustered at a relatively fov points),
1t.appears that low CEP's and large-yleld weapons may meke up the bulk
of our donvﬁ requirenents. In this wxy, the imzediste implications of
. tho HBebegd for roh.xingscmncy nqnirc;manta in the czse of Dalta
iéfgctlm&mtlmstobolusomdwrt. cerry in train the werg
.N:'not.o consequance descrided, nzmmely the expansion ofbur' objectives
to include o proponderance of tergets vith potentially opposite
requisites. At the present tine there are under ¥ny several studies
praxpted by ths dovelopmont otmlﬁ-mntcnm.ﬁehbaﬁudp
mmugxm«mmmrwmm.wwnu It 1s vory
ﬂ lm-tantthuthz‘uctod%uooundymtonhmmpnuumotm

Source: http://www.albertwohlstetter.com | PDF courtesy of Jonathan Pett Miller
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' R-banb for thc Delt.a tn-get mtn btxb dw tor tho possibly hrgu' T
tuka mmdcal]y constituted by tho BRLVO and reln.ted niuions. T

This is not t.o m. tlut.. wo are certa.in l.t th:i.a 130 tha.t. tbo

' BHAYO zi.asion should in fact be anpcated the bnlk ot our sbratog,le

bcnhing budget. This depends not only on thc desirabmty of t.hia

'lisd.on but also on its feasibility and cost. However, if thia choice

13 to be open to us at all there are seva-al sorts of resmch and
dnola;mmt which rust advance between now. and the time the choice is
to be nade: develoments in recoma.iasance are clearly roquj.red and it

appears froca the foregoing 80 also w be dmlomentz in bazbing

mo

gter After 1960 . ‘
The toregoing clao snggestu that even sgainst the ba].ustie zissile

. this defense would have a finite life. The missile might nqron drestically
in accuracy und payload. However the dats at which-the Russians will

have a missile capable of carrying a 25 NT bezb with a.1500 foot CEP
appears sufficiently far removed to make the defense good, let's say,
wtil the end of the Sixtics. ' )

- - -

" 10, g_m_itations and Plans

There are clear nnitatiom both in the buic prvaical data availghle

"~ for this unalyaia and in tho analysis 1tulf.

In gmeral "lothal" effects ot nucloar weapons have been mlorod
s0 far largely in relation to civilian mgoto or to military tarsctc
which were not designed espocifically t.o,x_-euist. nuclear attack. It is .
true not only of tlast but also of rediation and contaaination effects
that the magnitudes we might find foasible to resist whether by

S I‘.' - l ~

| 1




coupa.faﬁivel,y‘ for well-defined ‘a.nd controlied functions Qunin the case of
A.pruling cities with mmerous eoumtial mnctiona difficult ¢o relocato,
roorder or eomtroL ‘n:o necessity of detending our bases as well as

the importance gf( destroying the enemy?'s irdicates tha need for an. ]

DY T e—

-

Antersive pro&raa of research in this srea of military structures of
extreme boxzb resistance.

The limitations of this first a.mlysis are appareat. A more detailed
analysis of a \dde;:' variety of cases can be ;Srégrm:ed for 't'hc 01, azd a
more general study of the relations between extreme size in CEP, boxb |
Yield, and beob resistance is indicated. So also a more careful consider-
-aticn of the costs end en anslysis of the slternstives for both offemss

m | PDF courtesy of Jonathan Pett Miller
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end dafmep—- for czz:znlc. stretezions mixing attocks with both manned

" baxbers and ba.ll.tsuc missiles md the counter-strategies — and 30 on.
These are the next steps for this component of .the study of Strategic
Systems After 1960.

. e e -
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