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ADDENDUM TO NIE-18. (DRAFT), DATED 
.19$0. 

i 

In order to fulfill the requirement for consideratiofl. of RW as. 
j,ndicated in pa.r;:igraph 5, IAC-M-10, 1 Decembe~ 195,0, the follo~g 
sta~ement should be added as a footnote to tbe l,ast sentence in · 
paragrap:Q. 4.1, page 5: 

"The USSR has the bas:i..c facilities available f'or the 
production of radiological.. warfare (RW') materials, Large 
scale.production of these materiaJ:s will serio~sly compete 
with production of fissionable material for atomic bombS • 

. It is JnQst inipI'obable that the Soviet effort will be diverted 
from production of' atomic bombs. By- comparison Wit~ :Bw· and 
OW' agents, the employment of RW agen,ts for sabotage attack 
is very disadvantageous, ~d their use in this connection :;..~ 
therefore improbable." . . . . . . ,;·;·r a 
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l!TIJD-18 

S P.Rol3JlH?ilTY OJ' SOVIJT .JMPLOYMllNT OF :BY MID Q'I 
IN TBE EVENT -OJ Af!!ACKS UPON TRI U o S. 

l. .l!TIE-18 haia been prepare"- at tbe request of 'ISim for 
. g1;1:ldance in civil defense planning. 

2. !'he attached draft of llilll-18. dat..,d 26 necember .• 
1950. haB the concurrence of the representatives of t~e De:Part~ 
manta of State, the.Army, ~he Air Jo~ce'&lld the lfaV)'ori the 
Joint BW and CW Intelligence Committees. 

3. AJ>. earlier draft Qf BIB-18. dated 21 Dec•mber 1950, 
~a. fom;l'ded t;o ·llSRB vi th the at8.te111ent t~tc . 

. . 

":Because-- 001" the urgency:. · tbta draft· is, ~eing 
fol'W'ltff'ed to BSRB pr to~ to. coo'rJi:q.at ion with tbe 
Int&lligence .Adviao17 Committee. Jlollowing coo:r­

. on, the final eatb:l!ah will 'be dieeembated 
· onal Inte;tligenee lile>t~a~e-18. ~ie ~per 
a on information available on 15 ne.cembel' 
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NIE-18 (Dra:f't) 

26 December 1950 

This estimate has been prepared at the 
request of NSRB for guidance in civil defense 
planning and is based on in.formation available 
on 15 December 19500 

CENTRAL INTELLIGENCE AGENCY 

T 0 P . eJ .!l C R E T -

Approved for Release: 2013/08/07 

,....,.,... 

//~ 



C05807659 
(A~prove~or Release:.~.01~(08/07 ( ) 

. .. . 11.'':0.:» , .a 1 =·a 1. t · ._ 

. ?: <· .:. -~: t ~J',) i:'•. :·-'.-_:::;_;' :_ ; ~--' . 
'lol iA . tlia ·request Qf · 118RB, , ::to · t;'ftifi&t.e tor· the peribd'.i'19h-19S1.i.~ :· 

' • ' / ~- !l t .-· -~-:~~--- ',,:~:'._' )! : '~ .. ' '; . • ·,~t_>. ''1 '{' • • ' ' : - ' ,i .' ~.,,,;. ·,'_. • ' ' 

1.n • ta~a'bUtv 'pf ;\he ·US'9 to~ :biololl•&l.· •t&H car.>· · 
.. 'mid ¢1:imc41 ;w:artare '(CW) a'ttacu .I.PO»- \hff:·n-,· ·Uc:t '· ·•· 

:~~12 \-. .. ~9~iUtT •t··~ uasa will .,.l~t·~- or. Cfr·ifl· 
. ·1tQa]t:tem at··~ a'\;tacit,upon. t.ha us . . . . 
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2 0213 A tra.iried bacteriologist' eould procrire and · 
cultlire effective BW' agerits locaJ.lyo Hence,· 
it would not be necessary to introduce biologieaJ. 
materials into the United Stateso 

2.214 Sabotage employment of biological weapons during 
periods of nominal peace is facilitated by the 
resemblance of the results of such sabotage to 
natural occurrenceso 

2.22 The USSR is considered to be capable of sabotag~ employment 
of biological weapons against personnel, plants, and 
animals. The technical. qualifications required for a 
saboteur are not greatsi and it must be assumed that the 
Soviets have personnel who are technically quaJ.ified for 
JM sabotage o 

2.23 Possible methods of introducing and disseminating biologi­
cal weapons are almost limitless.. The following are 
examples: 

2o23J. BW agents that withstand drying could be smeared 
on cloth9 leathersi etco, or perhaps under the 
postage stamp ot a lettero Agents which cannot 
persist in this form could be preserved in tubes. 
small enough to .be concealed in clothing9 le·cters, · 
or. a cigarette o · · · 

20232 ·The initial material need not.be in the form 6.:f' a 
culture., Infected animals, birds, or insects might 
be released to spread the diseaseo ' 

20233 :mv agents may be disguised as eosmetios in personal 
baggage. · 

20234 Contaminated letters may be sent directly to the 
intended victims 9 Without risk of detection. 

20235 The contents of a q'Q.art thermos bottle introduced 
into the air-conditioning system of a large office 
building could produce infection in the majority 
or the personnel, within 4 hours to 30 days, 
dependiri.g on the agent. 

2.3 ¥11itary At1fack. 

2.31 Two 0£ the principal aspects which govern the capability 
of the Soviet Union for military attack with mv agents 
are delivery to the target and dissemination on the target. 

2o32 During the period 195i-1954, the Soviet Union will be 
capabie of attempting the delivery of BW agents to the . 
:!'::-~t;;d; ~t~tt;ti ty long range ·aircraft or subinarines. (The 
detailed discussion of the methods of delivery in TAB B 
in connection with CW is generally applicable also to B\V). 
However, it is estimated that the quantities of :SW agents 
required to support military attack on a large .scale will 
.not be available to the Soviets before 19S2 (see paro 2.122 
above). 

1 0 ~ S B Q & i ~ 
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2.33 ·There are indications that the Soviets are experimenting 
with various devices for disseminating BW agents. Although 
it is difficult to devise weapons that produce optimum 
dissemination, a device that effectively spreads at least 
a small portion of the BV'l filler can prove adequate. 
Therefore, it is estimated that the Soviets can have 
adequate weapons for disseminating the BW agents available 
to them. These can include cluster bombs, aerosol devices, 
and projectiles. 

3. CAPABILITIES FOR CW ATTACK ON.THE U.S. 

3.1 CW Agents Available to USSR for CW Attack on the U.S. 

J.11 The term CW agents as used herein refers to those toxic 
chemical a.gents suitable for employment in .mass quanti­
ties for conventional chemical. warfare. These agents 
are to be contrasted with the almost countless number of 
poisonous chemical compounds which are readily available 
from commercial sourcee in the United States for employ­
ment by Soviet agents for contaminating food· and water 
supplies and for poisoning key individuals. 

3.12 It is known that the Soviets have large stockpiles of 
standard CW agents as well as the necessary production 
facilities. However, it is considered improbable that 
these agents would be employed in an attack on the U.S. 
If the Soviets employ CW against the UoS., it is believed 
that nerve gases will be used. The nerve gases are con­
siderably more toxic than standard CW agents and the 
quantity required for comparable effectiveness is many 
times less. 

3.13 At the close of the war, the Soviets obtained a quantity 
of German GA nerve gas. In addition, the Soviets obtained 
the only German full-scale plant for the production of GA. 
This plant had a rated capacity of 1000 tons per month. 
They also obtained the Germ.an pilot plant for the produc­
tion of GB nerve gas and a full~scale plant. The latter 
was partially completed and was to have a rated capacity 
of 500 tons per month. These production facilities and 
a number of the German specialized personnel were removed 
to the Soviet Union. The available intelligence suggests 
that the GA plant has been in production since 1949, and 
that the GB plant may have been .in_production for some 
months. Hence, it is estimated that: 

3.121 At present, the Soviets probably have available 
sufficient nerve gas for a mass lethal attack on 
a number of U~S. cities. 

3.122 By 1952, the Soviets will have, available suffi­
cient nerve gas for extensive employment. 

3.14· Data on the characteristic.s of GA and GB nerve gases and 
possible targets are indicated in TAB B. 

1 e f s i c a E T 

-3-

Approved for Release: 2013/08/07 



C05807659. 
Approved for Release: 2013/08/07 

( .. ( 
\ 

" T O P S E e R E T 

3ol5 There is insufficient information concerning Soviet GW 
research and development to permit a definite esti.'D.ate 
of additional agents which may become available by 19540 
However, the available intelJ.igence pertaining to scien­
tific competence and to the potential of the chemical 
industry in the.Soviet Union necessitates the assumption 
that the Soviets have the same technical skill and capa­
city as the U.So for developing and producing CW agentso 
Therefore, by 1954 the Soviets may have available new 
agents in sufficient quantity for limited mass lethal 
attack on selected military or industrial targets in the 
U.S. These agents eould be several times more toxic 
than the present nerve gases and substantially less 
quantity would be required for comparable effectiveness. 

3.2 Sabotage Attack. 

3.21 The Soviet Union is capable of attempting to smuggle 
nerve gas into the United States in the relatively 
small quantities required for sabotage attack. 

3.211 Since the agents are odorless, colorless liquids, 
they can be transported in glass or suitably 
lined containers. Hence, the agent could be 
shipped in any desired quantity disguised as 
innocuous liquids3 such as champagne or perfume. 

3.212 As indicated in TAB B, nerve gas becomes an 
effective personnel weapon when dispersed as 
a fog or an invisible vaporo For sabotage 
attack, this is best accomplished by an aerosol 
bomb, such as those used for insecticides. 
Therefore~ as an alternative to shipment of 
agents disguised as ha.rmJ.ess liquidsj the Soviets 
might choose to ship completed aerosol bombs. 
This could be done under the cover of diplomatic 
immunity or as aerosol bombs labeled a.s insecti­
cides. 

J.22 In view of the small quantities required, G-series 
nerve gases are well suited for sabotage attack against 
personnel in key installations where immediate incapacita­
tion of a high percentage of the personnel is desired. 
However,11 the characteristic physiological effects of t,he 
nerve gases make their detection and identification as 
enemy action relatively easy. Therefore, t.~e nerve gases 
are not suited for sabotage attack prior to D-Day. 

3.3 Military Attack., 

3.31 During the period 1951-1954, the Soviet Union will be 
capable of attempting the delivery of CW agents to the 
United States by long range aircraft or submarines. 
This capability is discussed in detail in TAB C. 

J.32 It is considered unlikely that the Soviet Union will meet 
any insuperable difficulty in devising reasonably effi­
cient means for accomplishing the actual disseminat,ion 
of mv agents 8. 

T a P S El El a E T 
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. . 4,1 In :the evtnt •the Sorlets atta.ek the· t1nite4 States~ the1· M.t ~11 
'··. •U>illllt WiWic ~ sutpriae and etfe~tive~·· in :~cf.el" tf ... 

cripple out, i-etili'-toey foreee.o our px1;neipal m.obilJ..~~· iind:· 
cOitlllUnic&tlons: ·centers, and ~ecitic .or,iti;cal industrlter • .t:>. To· .,, 
tht_1:1 end, they will undoubtedly c;o~sid.er .. 10111ent ~.~:t~.ii :t;he 
atomic, ·biolog1oal,·.1µ1d chemical we·a.pons avail•'b.le to·:~ .. · · 
.. ;'. ••• ·, • ·.• •. ' . 1_ '. •• • ':: .• ~~ i" . ., 
Soth sabotq:e· and :surpgse military att-ack.:w:Lth a.tomic/'Oiol()si• 

· cal·.and ahemica;l. )Veapons o££er a ,high pote*tial of et.tecf,~:reneas 11 
part:tculazl.:q _w}len employed concurrentl.7 wit.h 1;1r ·just., prita,- to · · 
~ initi&ti~>,"tOf a· full-scale traro. JfanT. methods. o.f!·,:deliveey · 
could: be: used ·pr1C!r to D-day o · Ho'lnn'eJ:', ... de~ction: and :L~ntitiea~ 
tio~-.a1i·e~··a,tction,. ot such pr~'.c;leli:ier.1'.would.· cost. :the .. 
son.ti cozaplete losl!r ot stra~gie· aurprist.~ ~ ·1 On the o~e hand, 
cbiti'Otion 0£ clandestine introduction' ot .ltdird:~ weapon.a. jnt.o ·. ' 
~7·).~~s: 1! ·extremely dif'fiCl.11. t, .. as it.\~_. 1dentif:t.ca~:Slon 0£' 

· carttUn·:tnee ·of biolog±dal wari'are':., Ne1'r.the1es·a9 it ~can. be · 
al!s~ ·t~t 81\1 a~tac~ With Wee.pons. bf mau .4es~tttctioit ,uprsn · 
the tr.-s~ 1n>uld be. a~chroni~ed nth .Sov:ieJ .'Ovtri-all. war plarur 
tr.1.d, w:tt.h ·the:-poaa:tbl:i! •exception· ot sabotf.ge .. i.:ttaok· ft.th ar. •. 
agents1•· would·,t:>e: undert~en only attet-· the: SoTi.ets: had d.e~:td.ed · · 
:they·"ftre• prep11red .to become invol'ired' in ·tull-acQle war against· 
the· ttnited S.tates.; · · · · . : . · .. _ · 

.. ~ .. ~:' .,/:,;., ', i·· ~: {. ~·:·_·;3 '• ,' :•1
, ,··~ ; </ .:: ,

1 
'•, 

:tn· 411.a.~taclf 16n ·the u .. s .. , it is likely. thit· th$ Sbviete will' . 
etitploy!their atomic bbmb·stockpile to·the tuueat·•,gtarit:consist­
ant nibh 'the over.;..&Lll · strategic situati()n&. · ,91.setl"on ,j,reaeii~. . · 

. eatimatet1-:.c>f :mf·and cw.potential., the. pl'Oblem& ·of efteoti~·; 
dissemination tm:d·t-ne r.~t that Bi and CW: are.;'.\in~d·t-~, 
·it· 18' estimated··that:the·.soviets wtttild r:iroba~.,$.PlOt:'·~W~. ·. . 
scale· mUi~ attek with BW or dW' onli u: ·a .~. tC>r·their. 
atomic oa.pabU:l..tieac.:, BO~'Ver, scientittc. and t•~cdO~al .~< ' . 
deTelopments dttri:rlg the µext rew ~ers may .tul'th-1"., ~~:t'$.-le the ' 
decisive potentia;L ·o.f these lleaponso · . i ~. k:·\(' , ; ~ . 

. , ··. . 
• ; • • •• •• ' '. . ,? • • • '~.. t 

The So~et. dscis1.nn .:to .em.pio:r . BW .or cw· ag~ tlie' 'Uitf;~d Ste.tes . 
. 11181 be · 1nf'l.1'llnced to """"' extant bT their tear·, 6.t ·"C'·l!'i>~ 
te,liation ·in ld.:.nci,.by ·the United Sta~a and b;y their. a:· ·aai of . 
oUJ;" ·detensivf3 c-apao:Uities against 'both sabotaae ·a.na _.,'bl.tot., ·. 
a.t.tac}co .wit.hout :a'tt.elfipting tc;i. evalua~ the ope:ratioft.4.~~~·. 
ea.nee ·0£ '.OU;t.-;;re$aliatorf,· and defensive. capabilities,. :Win the .. 

. absence ot· 'det-:Udte 'indications of Soviet: .. ir,r~ention$ .t,~ &mploy 
· . BN or >CW, ;~:\F;i.s ~8~1,mated that; · f. :· .·: ,. • 

4o4J. Sabota&& attacks with ;BW age?tS ·iUST ~ e@loted".bt .the. 
Soviet.e at aey- time, even.well in advaaQ.t!i:ot ~,:.as 

· part 0£. an ·over-ill plan to d.~ter the· ~~ el'~e9tS:v-e- · 
. ness ot the u~s~ This i:naludes .atta~~··agiliat.·:J;t~~a· and 
livestock .OV$?". a rela,tivel1 lcng per~od 0£ time; With the 
objectiveot ·produc~··signiticant ec9nontto.· losses ii'··.· 

. . . ~: .· . . '.· 
.. 4.42 . Su}?sequent ·to·~~.11 "widespread sabotage· at~c~ with 

BW ageints may well be employed against personnl!!l, c~ops,. 
and livestock.,·. .·' 
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It is unlikely that the·: Soviets .. W.W. ·at.tempt ~botage · 
employment· ot cw ~ent~ 'pr.i,or ·to. ~'.c:tis,e· .to tb.& .. ease 

· qt identi!'icatio.n or ~h -~~~~t apa. the :eoMeq~~t 
. loa:J ot ·strategic. BUI'f>ri:~~.a:;:;,~:';.··· .~;: ... ' ~,:.·· · .. · .. 

Coincident, with overt/~1;Xt4r~{~~~~~k~. as ··~ei1 ·as. .· < 
subaequently,, sabot:a.ge eiilplo~nt of cw.agents may 

. .po.Ba~ l;>e· employed a.g~t. pe~riilel~ in . key ins.if all~· 
"t~.o . .. ,; 

. ·, ' ., ·. . . .... -: · .. ':~ \ ' ;• ... . . . ~ .. ·~. ., . . . . . . . 
u Bl ag~ntlS }>ecollle aV'ailal'.il.e· ~··the. ~Vie"tis.:··in ~u.ttictm; 

. ~iii~~$,,· 1'111li~y ·att:~Ck nth ~ ~7 b_e. empl()~~ 't!o. . . 
&~~t AW :anC!. CW:· a~~c~.:aga~'.t .. P:Cll)~ti?R;~nter~h1" · , 

. '4lttar.t· attaok. aga:trist:·:cr9ps artd'li~took ·1e 1ik-el.Y ·to · .. : .. 
. . be l~ted. ;w 1~olate<1: att,9ks .~tb: ~~Ji"Qp~gating ~genteJ • 

. ~.: · .. · .. .:·)_: · .. : · .... · ... ·-· ·' . ~- · ........ · ... ···~ -....... ~--~.·-............ ·.:~· ·.·.·!.:\.:.'."·' ... '. ·. · ......... ;. .· . .. . .. 

4,.46· Mil:l~ atta~k. rlt.h cw agent.~_,~ .;be, ~lQ,ed b;r. t,M: 
· · · · S9viets. to. ~\Jpp~ement ,.~~,~ ~~¢~ ;~~,bil-i~eo~ . · · 

· P~ci~ .t.M· P9@aibµ~ty.iof,-~;.~j.~t 1io~a~~ ·tn· 
the de¢1.sl:v~ness ~£ aw.and rm; ~i.,a.ey· eDiplo1liient ·a: 
these weapons i:i ·mora likely"<~~·ins ~that per.iod when ·'Uui· 
S0:Viet at()mic bomb ~tockpUe is relat~yelt·liJUtie.d~· · 

. . . ... :' .. · . 
l ~. ; .t 

.; ~ ~: .\ .. ~. 

---TToo~,p~-~-~S~i~'.ryU.a(··lf!T __ -
-~~-
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BW AGENTS 

\ 

l• Qhttraoteristios 

l.i ·It i.s estimated that the Soviets w:ou:ld m6;st 1·~ly 
develop and produo.e fo:q; eniplOy'.in!!l~:t" agai.Jlst t.he: U. S. 
one or more of' the BW agents. lis;e_qdJi Ti!bl~: ~... These 
agents . Mve be.en seleot~d on: t)¥t Q&s~i;i of ~~· :toUow-
irig oonsiderationQ: · · · · 

;i.11 The known tiharaoteristios 6P· d!S.~~oing 
mioro .. organ:tsms and ·thei;r tc:>xio P.J!<ni't:t~-·~ t~e 
light of probable ajlitacy- r~u:f;reQiente. . . 

1.1~ u. s. experie~e in se;I.eotidn. l:W.d. d!e.~~nt or 
BW agents. · 

l .lj '4!t of produoti,orb stockp4l~g1. ci.:µveey -and 
dis·semination.; 

1.14 Susceptibility o.f u. s. personn~, crops, and 
livestock and re.sU1ting probabil;t~ of efl't'ec~~ 
ness. 

1~15 Evidence of Soviet lmolirledge anli interest. 

l. 2 Among the micro-organism.a and ~;J.ll.11 tM, ~ ~t t~ · 
broad requirements of a .aw ageP,t, effects vs:ry w.t~. 
Som.eaet rapidly, while oth~rs ll&ve alOllg inoµ,batlon 
period. Th~ results include t~pgrs,ry. ~Qapao~tat;iori, 
prolonged diSa.bility- or a high pero.mtag~ a! ·¢:~~!ty~ 
If the· ·Bw agent and. method of di11seminat:j.on are care­
·:r~1y:.:chosen, naturally occurring d.is&aJJe lilllY 'be ~im~ 
Ull.ated. so 'closely that delibe~t.e ~l;~t .qt' BW 
eaririot be proved o · .· 

. . 

l.J If sabotage attack is ~mplGfed :.prio.t' to "the .o~tbreak · 
of open hostilities, the SdViets would mo·s1; ~ikely' uee 
BW agents that pro.duce di·se&~s -normally expe¢ted to.. 
<occ\>J;' in the u. s • F~r eXs.mPle, u. s. li'Ve"&.tO'ok -i• 
·fiotoriously vulnerable 'to toc)t and mc>u~ dil9ft;1HI . .04 
r:£1iderpest. However, .after ·apen. :tJ,o~tilities, ithe =·~011-

<1st1:1 'lllight use exotic agents i:Ufe.lt Would produce resul!i,a · 
easiily :recognized -as of enem,y origin. Wliile -.no ··ag~t 
'that ··the Soviets ·might use would be unknown to u. s. 

· epeaialist19 .in mioro-b'!<)logt, -d~te<$t1Qn .and :identi.f'toa­
tion might ~be dif'.t'ic'ul;t :and time-con~ an:d · tbe 
problem o.t' defense may not·be•s'dlved with the identif'i-
ca:tion -of ,the agente · · 

2. BW Targets 

·~ .1 Personnel 'Tirgets '·· .· 

·2.ll BW attacks upon populatiqn. Qettt.el':.e'-~.ci ... pr0babJ.y 
·be t:miiertaken by ·iarge--soale ::;Con~1.·gr; the 
air ·or by YJ6n:tam1 nation. ~l"'tJte 1.-~ ~j;µ~y. : In 
addition to ·casualties* ··.the ol:i~ti'f!e"V~'l;d/tie 
the psychological · eff e~:t·--~d the •;Oc$t\i¢.:on:::;~~~ 

. . . . ~ . • • • ·,•l· • . • • 
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ifig from overtaxing the medical facilities. 

2.12 BW is well suited for sabo~ge at~ck against key 
personnel. The Pentagon has been prove4 vulnerable 
to such a ttaok in tests with' simulai}ed agent so 
Other critical installations, such as Strategic Air 
Command 'l::ases, are also vulnerable to BW agents 
introduced into air, wter, or .food supplieso In­
dustries employing chiefly unskilled la·b<;ir would be 
less suitable targets than industries requiring a 
longer period of training to develop spe,cial skillso 
Attacks upon key communications and transportation 
facilities would be particularly injurious. 

2.2 Animal Ta.rgetsa BW attack on animals would be directed 
primarily a.t the food supply. Cattle could be attacked 
in shipping centers, stockyards, and other concentration 
areas. Hogs also are an important target; s.heep and 
poultry would be somewhat l~ss significant. 

2.3 · Plant Targets. Food crops would be a primary target, 
but attack might also be directed against crops that 
are the source of important industrial oils or textile 
fibres. Chemical growth regulators being persistent for 
several months could be used to render the soil unsuitable 
for certain types of crops. If cereB.1 rusts are employed, 
local vip.ds would be utilized to spread the infection. 

3. References. Additional data of possible value for civil 
defense planning is contained in the following: 

3.1 Biological Warfareo Presente.tion to the.Secretary of 
Defense's Ad Hoc Committee on CEBAR by 0.f'fice of the 
Chief, Chemical Corps, 24 February 19.50. 

J.2 Report of the Secretary of De.f'ense 1s Ad Hoc Committee 
on Chemical, Biological and Radiological Warfare, 

· 30 June 1950. · 

3.3 Reports .on the vulnerability of the Pentagon to attaok 
by BW agents, prepared by the B~G1&gica.l Department, 
Chemical Corps, Camp Detrick, Frederick, Maryland: 

3o31 Special Report Noa 117, 12 October 1950 
3o32 Special Report No. 131, 6 March 19.50 
3o33 Special Report· Noo 132, 18 April 1950 
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BW AGEti'l'S LIKELY 1'0 .BE .USED. AGAINST THE. 'UNITED S'.f'ATES. BY '!'HE USSR * . 

A. 

DISEASE PRODUCED INCUBATION PERIOD** 

Anthrax 1-7 days 

. Botulism Qsua.lly under 24 
hours 

BrUcellosis ·· ·.· 10-6o days 

Cocci~~osis S-14 days 
. )r'i,.:" •t·· • .'· , 

PER.cm 
FATALITY** 

10-100. 

Variable 

PERIOD OF 
. · DISABILITY** 

1-5 (lays :Pi . .fatal 
c:ases· 

3-7 days in fatal 
cases; 2-4 monthlil 
no:q,..fatal 

a---··= -

J..:.6 •~ks in acut• 
case4; longer ::\.It .. 
cbr(Jnic c•1-x:i~ 

Seldo.lll Qver 24 
. boJ.l:t"-(1. 

. Table l 

Low inf ectiv;!.ty~ p~rsist,~nt; 
not transmisfii.ble ~ tq m.ian 

~e types: to;x:\.c· to man;. 
not tre.ns.8'issibleJ most. 

. e::wer;f'aj,. toxin knQ1'll 

Moderat~y pel'SUf&eut;; not 
transmissible JQFl.n to ma.ri · 

. . 

Probably highly persistent 

. ID<>..:;in not Q.estl"l;>yed ,by .~ook­
!J:m; · ~bt?t~ge use f.ndica~~ 

1t* All .data re.ter.S to natu:Mu caaes of tnu. di.fte&a8$; preamnably the· ~baraet.erist.J.e of dUe&s~ 4'ndllced by :ew wo:ul.d b~ 
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Plague 

Pa·stem,r.ella tW.arensis. · Tularemia 

A. 

· i.,.;zo; da:fs 

1.-2 weeks 

'~-10 da.7;;1 

Not more than 
15· days·'·· 

1-l.0 days, 

:.._. .. --

, . .,,.,..": ?.O .. : . 

None 
,.. ~ ... ,_ 

F~:~.: .::·" 
DJ$.ABn.MH 

7.:.:.1o' days' in rat.al 
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~c.ases" ""'' 
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3~7 «furs· in· fatal. 
cases 
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···A.vbs· 

. · · · DISi'AsE POODUCED 

·F:oot and mc;>¢.h 
d:ilfSlse .. 

FOid_~· 

•'. -·· . :_ 
""': . 

. .. 
. . . 

.1$ 

.C~ttle,. sn.-.p 
. {&i.mQst aU 
,. mamn,,letSWS- . 

4A~tible), · 
' . . 

·ct6ven-hoofed · 
ai:dniala · (cattle., 
hOgs, sheep) · 
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Pu.cci.Di~. sran$11~. ~llrl other spe~i~s, 
. . . causing cerea~ ru~s · · · · · 
' .. 

.. . 
·chemical g:roWi;~ :regulators· 

C ~ ANTI-C'BOP AGEN'I'S* 

F\lpgl;ls. disease-at~~ldng all small grains (wh~t, 
rYt.l, barley,. oats)~ A S~fii!f8. epiphytotic may : 
reduce bOt:h winter ·and spriilg w;t:i~t crops by at 
lea~i{ 50%·~ · · 

'. 

Cpmplete or partial destructiqn of tQ.e eto}) de:­
pe~di:ng on qµantJty ot ag~ use(!_ and degree 
0.f coverage. Pia.nt ~ct.iOn to. ag¢.. is usually 
Sl(!~ requjring days or' W~~ks fo;r. total destruc-
tion · · · · 

"' . .~ 

·. -~ 

' . ~. ·, ~· •· :: 
.·;· ·t ·I·'· . 

· CHARACTERISTICS 

'.f ~ble I 
Sh~irt. ·4-. 

Drl.e<i spo,:"e dus:t, . :resistant to environ­
mental conditions. ttf.ective dissendria.,.. 
tion requires only 1/10 gram per'acre. 

Synthetic organic compounds pf consid.-. 
erable selectivity in J!el.e.ti.On to' ei'J:~t.-s 
on crc;>pa. One gl:".oup_ ot· cOlripou:Ods ·· · ·' 
(phj9t1Qty) ' prilliar+ii" eirecti ~e on· broad 
leaf. p~nts. _·(pot&t_oes, ~at beG!t.s, · 
cotton, •-et(f. };, another group (car-~1-e)' 
prtnio}1'<t11 e.f.fect~ve on small ¢in· • · 
ce:r,-eais {whEB:\, rye, barley; oats) • 
.Br.oa4 leaf.plants· can be dest1j0yed with 
1/10 lb .. of agent/ per acre,. Whil.e . ·. ·· 
cereal d~s~ru.ction would require 1 to $ 
lbs~ P•r: a~e: . . . 

· * other disea$es, Whp~e.- tige,ntS· are :le~,],._~~ t.o :b~ U~~,. are( J4.:1#,e. bl~ Of potatoeti, gQld® ne~t()d~ infeSt.atio~ Of 
. ~1;at.oe~.. . · · . . . · · · · · · 
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1. General. G.A and GB are colorless, odorless, low viscoaityli.~~ds, some­
what more volatile than kerosene. They become effective anti-personnel 
afents when dispersed as a vapor or invisible f.Qg. GB is approximately 
.q- times more topc ·than GA. · ·· • 

20 Quantities Required for Effective Employment. 

. . ', ,, 

2.11 Approximately 5 tons or GB used in present munitions would 
be required to obtainc ~ conCEltlttl-a.tibtt?nfw soi '.letMJ_i ty., in 

. an open area of one square mile, unde,rfavort11'le.w~ther,con­
:··. ditions as described. in paragraph 2.14 belov. ·· The,t:)retically', 
.• some -~ times more ·GA would be required for .eom~able · · ' 

ef'f'ectiveriess. How9Ver, disseminat·ion of GA::b;r munitions to 
qate does not approach this ideal and 15 to 20 time~ more ' 

· GA than GB may be needed for 50% leth8.li ty. · .. ' · · 

2.12 fhequantities of' GA aild GB.delivered on the target· in.a 
military attaek may well be sub-lethal. However,. e-,en with 
as little as 1/10 of the lethal quantity, ef,f'e.ct·~e in- · 
capaci tation and demoralizatiqn C&Jl 'be ~bt~ed~, . '. ·· 

2 .13 Inasmuch as the nerve gas19s ar~ anti-Personnel ·.weapons they 
wOuld be employed against populatiop. centers and militar,y · 
and industrial installations wher(:l,:ifhe: objective is' primarily 
incapacitation of personnel a~ ~oPtr~s~~dl!ith .phY~ica1'des- · 
truction. Ho-waver,. CW: may ~o,p~- empt.oyed. to· supplement· 
.AW and high explosives. . _ · · · 

2.14 Effective dissemination of' GA e:nd GB against the foregoing 
targets requires the following. c~ni~ tions ... 

20 141 !ow or medium.wind velocity 

2.142 Shallow layer of co_ol air below a warin_ layer 

Openings'in•the bu.ildirigs:through which out~ide air 
can pen~trate, . such as \d.ndows or air condi~ioning· 
inlet duets (openings can.,be obtained by employing 
high explosive munitions concurrently With CW agents) 

2.15 The atmospheric cqriditions: usually present on ~ cloudy 
days and at times.wben.inVersion is present are suitable for 
a gas attack. Night qonditions in times of fair ~ather 
are generally more favorable for a CW attack than qay condi­
tions. Surmy, hot days in summer time with little ;or no"· · 
wind are unsuitable and the use of' toxic' agent clouds, at ' 
these times would be inef'f'icient. · 

2.2 Sabotage Attack 

2.21 When effectively disseminated throughout. a confined, space or,. 
100,000 eubic feet, about one ounce of GA or about ion.e·-half' . 
oupe·e. of GB are suf'fieient ·to incapacitate or kill jsubstantially· 
all ot the people in the area. The most likely method· of . 
dissemination would be ·by means of an aerosol bomb ~type con­
tainer similar to those u.s.ed for insectic.ides. The!se bombs· · 

T-0-P 
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... . ''2 ·~f~'., -!i:~4!~e"!!~g: :t"!~!~n~=~~~=::~~~:~:hw!~::!~:~ 
1 .~···' th.e df~penser about · ·r1 ve 'tillies the ·weight :of the ·aget1.t; 

. that '*$_,-::·~(sr 1,00,000 cubic feet ~~ie:j!jenser 'would w.~igh 
·· ·· abobi<f.:1>oum.d, · ' . ·. · .. 

',> \ ~.' - 1 ' .'. , • J!; 

· 2.2~ ··~.th~ .~case or the :Peri.tagon·.:.whiQh.'b.as·?;;ooo,oo~. -~~bic teet 
"· · 'b.t' encl0sed SJ?ace• .. 50. J.bs of GA Cl!'.' 2Q ll?s or GJ,¥_ w9t4d have 

·· · 'to .•be·dis~sed. '!;hrcitt,hout .. the ln'd.1d1ng to oat!Se the above 
results' asst:mrl.Dg no·' sign:Uie~t . ~xtraetion by the ~ 

· eondi tioniDg 1;1;ystem. . .Tb.is would · reqt4re 50-10 pOlQld bi;>mbs 
: of 'a.bcrtlt :o. 6 gall ox( C~pe,.,ci t_y: ~t~l' GA'.. ~ewer bombs or s:m8.J.J.er 
. I ones ;iJi'·"-t'he' ration "of 2~ t'ti"l: .. woulcLbe' 11e•eded for 'GB. 

• "'!" : .... • .i', ' . . ·.' ... ·,. . ' 

3;t lttedttr Prodµ!) id am P.rotec~i -ve Measures. ·~,;'. · ,. 

3.-t GA1 and GB' proQ..uc·e eh8ract~r1st:ie pb1'siolbgiuiiil. effects, such as, 
·. ·; r. eontraotion ot"the pupil o(ihe ~e;·:t~bihg ·ey~lids, tigh:tness 

. . ot ~h.e chest_, di,tfieult;y'ili b:r'e~~:b.!ngi""l>lurring o~ '1-.sion, tWitch­
·'··:•.ilia' ~f m.uSoles, ·headache, .»aus~a·;:. ~Q.it:ing,. sa:livat:fon and disr.rhea. 
· · · IJ! the c&ee q:f'. .a lethal dos~~ the' vi~tint loses., nmscular. power and 
,. ~ dGOrdina,liion. In addi tiori "td1 lntensi:.('.~catio:i. :of :the . ror~go;tng · . 

. ,. '· i\~~t~o~s,;~on~sions occtJr :8¥- there .. is :J.n~o~~:ta'.r:r d~tecat~onand 
· .; ur~naiio~;· diet:ressed br~~; pa:rw~ie; lli'Jl1onsciousneeeJ heart 
· •' -, $1mding;, · dil$.t1ng and · eventuillY. s toppi~ dµe. to'. heart· JllUPC;le · 
':: · n.ilure ·wf .a8P,byxii~.:'. .. Irt·::~~~eraJ.,. deat~C,o~s .. within. an' hour . 

· : a:tter· 'expo~e to the letha).' ooncent~•tion.. · . , , . 
'~·-· •.. ··-·":· ,• :. •. ',:,i~ .. :~:t~ ........ ·f<'.:_~,:·: ~~ ;, . · .. ·.-~.. . ·:~·--~--:.'<'· :'···:- '"";/" .. '·· ". :; . ~' 

3.'2'::: _!ti! ~phtsi._(l;o~.~«t'. ~t~eets ~.~~~:es~ wl:te~ a~rbecl tlµ'ough the 
":~· :respirator1"s;ystem following .. ~ .,. . tion ef' the vapors. l ~~ver, 

_ '" the "B'B.'!16 _'~eet~ p~ .P~- p;-~u~ed "7,. l~tr~r doa.:ee .. tm,-ough ~ous 
·- ;' Jfo)(l,~~s~· 'op~ we:¢1.tis..t ~d :e;V~ll' bf·~.~~~ dr.op of th~, liquid . 

·.· ·'•~tirich:tDg :the.' •ab! 1
Th$ l,.f,gtd.d wi~ ·Jie.netra~e '?X'dinm e1oth~ng. 

t :'. ' ' ' - ' C ; •: >,, 't ' -~ • • t< ' : 'r~ ,_,; "• < ' I • < ' •, _t ' '·1 ''lllieoret~~al.iy, • ·comPl,~te~.Pr~~ec~ton .. ~~~ns,t the .nerve ·gases' :reqtlires 
·· nbt' onJ.T.·:(l well fitted · ga.s··:D\ask bu£· &1so · special impermeable 
.. _'~lot~ing. · .. Ho~er, .. exc!~l"~~ .. t,h~.,,µmtedµlte .vic1ni'.t1. of .btrrste; , 

1 lthei·concentrat~ons· .vP:1c}l pr~~ab~ will b~ enoounte;-ed will be such 
· ·that Jae"· ~sks ''w1~ P.Z'.0'\'14,. a,q,~'tla~_, · prot~ctio~ ,~&J' .. all but a f(N 

. • of the P.e~sonne;t ·1.~t~e ;~~get:;area., Sn ,the otJ:l,e;, hancJ, at. preeent 
· ·:;·there 'ieJ · no qul:Ck ~E!th;oq: :or de'!;~~tidl\., ot GA e.nd (lB· ,l'pr !warning and 
.. ::~~ent.ftication. · · ;Y_ ;_

101
> • . : ..•.. · · • ~·. · 

·_. - 1. ,_.. -~. ·- - ' -"- . • - ' .. :- ' ,' ' < . . 
· 3.4 · GA·:an,d GB' are easily decom:Posed .·'ht e.nY acid and "they J1tdrolr.ae ve'Z'y 

r ri.i>idl.f'•in alkaline solutions. Ef'feetive decontamination can be 
'cdried·out with e'.lcoliol solutions of sOdium .and..;~pptassium .~oXide; 

·
1
.• ·; '.ana: s~1'1ti~a,~·~ ~~:~~~of'washihg:~a. l:line·'bl~}i~ anrLb~;.118 

·:-soda.· ' ih~n i§lcrubb:tng_ :With .. so,ait and w:~ter :is ~~.recti ve t_() a degr•e. 
,' __ . , , 4 .:, \.".,,. I , 'I , ._ , < t. t , , · • /· • ll' t. . . ~ .:'.~i: • . - '~: .': .· ~ 

1 
,· ', 

'3.5 :~ediat~f"injectioii of.'atropirie 1S exir.eiqel;y .effe~tive in, counter-
> : 'actirigi:ttie pbyeiolbgica:l effects o.r these 'gs:ses. . ' .. ·. 

4~· <.ite~r-etencei!~'. · · · · ' ... · ' -~ · 
1\\ ~ -. : / ,,. ·}'.' 

. Additional in.formation which ~ 'be of aesistauce to civil defense. pl.arm-
/. _,·~:fiig-J'ltill. be tound in the tolloWing: · · t . · . 

. . 

... ·4.1 P.resent:~tion to t?l'e ,Sect~ ot '_l)efen$e 1s Ad Roe c<>minittee on CEBAR. 
27 Janiia:l.7 1950. Stt'bmiitec:l bf Ottice of'Ohie!',. Chemieiil Corps,., 

4~2 Reporl 'or the Ad H·~e Qommitte~ .. on·BW, .. QW, and RW"(Steph~nsen Co~ttee) 
·to the!r ·secreter;r of De.fense, '30 . .Tune 1950. 
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4o3 Summary Technical Report ot NDIW Division 9, Vol'UJ!18 l, P8.l:'ts l & II 
and Division 10, Vol1111e I, Pe.rt II.. ,, 

.-.:: . 

4.4 Chemical and Toxicologic Data on ~; .. ~ents :by Bo· L. Wilrdell and 
. C.•.A. Rouiller, Information Branch,, 'fe~oal.·Sei-vioe·DivisiOJ,1, 
otf'~ce of the Chief', Chemical Corpa 1 25 Ma,y 1948.. · . · 
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3 o Guided Missiles o 

3.1 It is estimated the Soviet Union will not be capable of · 
deli very of CW agents against targets .. in the U o S. using 
long range, intercontinental, surface!..;. to-surf ace guided 
missiles by 1954. 

3.2 The use of V-1 type missiles in air-to-surfa"ce missions in 
conjunction wl.th medium and heavy bombers is theoretically 
feasible, but would probably produce less accurate attack, 
less effective dissemination, and a decrease in the quantity 
of agent delivered by each aircraft. · "'· 

J.3 V-1 type missiles with r:«. warheads could be employed against 
coastal cities by limited numbers of submarines (or disguised 
surface craft) o (See paragraph 4.4, immediately following.) 

4. Attack from Surfaced Submarines o The Soviet Union is capable of 
employing long and rned:i.:um range submarines to deliver CW agents 
against key cities on the East and \feat coast of the United States. 
However, the attacks would be of comparatively small scale and 
harassing in nature. 

4.1 In 1951, the Soviet Union will have an estimated U 7 long-. 
range submarines and 63 medium range submarines from which 
to draw for such 'attack. By 1954, this fleet will increase 
to an estimated 150 long range submarines and 90 medium 
range ~ubmarines o The medium range submarines would require .. 
mid-ocean refueling, but this imposes no insurmountable 
limitation o 

4.2 All of these submarines, except approXimately twenty of the 
latest high speed, long range types, could launch brief 
attacks using the medium caliber, deck gun to fire shells 
with cw agent filler 0 

1rhey could' surface and hastily fire' 
for example, fifty JO-pound projectiles {normally 3~911 
caliber), each· containing about six pounds of agent, from 
probable' ranges of 5 ,ooo to 8 ,ooo yai-ds o However, it is con­
sidered likely that in such a small scale attack, cop.ventional 
high e~losive ammunition WOt!.ld create as mu.ch, if npt more; 
panic and damage. 

4.3 Similarly, these submarines can be modified easily to surface 
and deliver within fifteen to thirty minutes, from ranges of 
1, 000 to 3, 000 yards, up to approximately 1, 000 pounds of 
agent using two to four·deck-mounted heavy mortars (120 to 
160 mm) or multiple, rail type, barrage rocket launchers and 
13 or 30 cm rocketso It is considered such an attack would 
be ef~ective only if confined to a target area of less than one-
quarter of a sqilare mile o · 

40 4 A portion of these submarines could be equipped to launch V-1 
type,' surface-to-surface, missiles from probable ranges. of . 
30 to 130' miles. With deck modifications, a submarine could 
ca ....... Y-v '+.urn ·+.n f";.,r-=ii. ,.,_, +"'(mt:. 7'n~·ei~..;1 -- -- .,,....;; ..... \.. _ .. I ~ •,_; __ ..!--~ -•• 

----., ..., .. ....., ..,..:... ~- .. - 11-...... ... .,t:l>:J .1..u...a..oo~co; _v.i ....... u.u. o.JCtensi'Vt:t ue3.Lgr.l: 

changes, eight to twelve mis'siles could be carried0 'At com­
paratively short ranges each missile could deliver approximately 
one ton of nerve gas and produce lethal results within ·a target 
area of_one-quarter to one-half of a square mile. I~ is esti-­
mated that, a submarine would have to be surfaced for laoproximately 
30 minutes for each V-1 launchedo : · 
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TAB 0 ·--

OQ>ABIL.ITI OF THE .. USSl:l 'l'O m:.tIV1R CW' AGENTS 
.··.-·· .. --~-~ . ·-
·IN.A Mll.ITARY ATTACK AGA.INsT THE U. s. _,_,_ - ' -.- ... -

1. . General •• The Sov:l.et Union has the capability of attempting the 
&il;ivert. of .Cl' agents to the Umted:states by long .range air attack 
o:r:, .from subau,-illes in c0astal waters opposite key u. So ports., · . . .. 

2., · ~!C-'9• Aircrafto The Soviet Union lle.s and wU1 have sufficient 
long'.~range merit'£ a . trained Cl"ews, and bases or Clperation to en- . 

. abl,.e j.t to attempt to deliver sizeabJ.e cw attacks against te.rgets . 
1.n the 11,. 8. 

2;,l '..;·lt. 11,:·es:timated that the ·sov:tet Union Yd.ll not be able to · 
· · ·. 8Jll!>ley heavy · ~m~s on· comt~ional ·two-way missions againet 

the entire United States· before 19S3. When available, these 
: a.trc;raf't could deliver. apprcixtma.tel.y four to. six tons of · .. cw· agents) dependtng' t1pon the· length of the intercontinental. 

··.· ·. :ii.d.~ion.':aesigu~d«. 
«, ··.'-.:_. .. 

2~2 .. ;· .··;~o~ ~··.195j a · th~JJSSR can use tu-4 8.1.rcraft to attack the 
· · .. · ~ : 'i:,i~~"9(ft U. S. (Sta,te of Waehl:ngton) on two-way missions• · 

· ·· · "~~er; With refu.~llig tecbniques and/or one-wey- ·missions, 
' at't.am ~ be. attempted ·aga:illat a11 vi ta.I +..argets . in the . 
• U o So ''llhil.e there~ is no· ev:U:lenee that the Soviet Union has 

.. developed a rei"u.elipg tecl'mique, U. So experience indicates 

. tiiere a:re t10 signi:f:'.cant dif'!iculties involved. Employment 
.· .. · ot s~e point refuel~g ·~d increase the: combat radiu. s 

.of the '.rU:-4to approximately ),)60 nautical· miles (40 per 
cent iincrease). The TD'-4 is a t'our~ned, medium.bomber 
eompara)l& to. the U:. S. :a.;.29~ This aircraft \'IOuld carry a 
pqload·o.t approx:Lma~ely five (S) tori.s'in bombs with an 

·eatililated three tons of nerve gasfiller. 

It ·1s estimated that Soviet Long Range ,Ur Force has a:pprarl­
mately' soo m-4 aircraft.. Tb.is number of fl1-4' s will increase 
to an estimated 900 by· mid-1951 ·and 1 1200 by mid•l9S2. The1"e-· 
!'ore, t~e Soviet Unioa.·~:oan empl07 or exp.end a. n'tDilber of ro.:..4 re 
to.attempt cw attacks against the u. s. without reducing its 
capability to deliver 1 ts available stockpile of atomic bombs. 

. . 
2 .4 World· War n operations of the Soviet· bomber uni ts were handi.-

0.tpped by poor navigation. and by lack of sld.11 in instrument 
and ~gh: altitude .tlying.. It is knO'vm that units of the Long .. 

· aange. Air ll'orQe are under~oi:og · conce~a:l;ed .and progressive 
' train:l.Dg to overcome t}:ieae World· War II wealc:.nes:ses and to in-
. cr~·ase their capabilities for long range attacko The average . 
Soviet •di.um bomber· crew is· still co.nsidered to be less 

. sldlled''than the average u 0° s~ tour-engined bomber crew<. 
Hemevw,-because of the large .amount of target, weather, and 

. · U: .. s ... W•nse intormation available to the Soviet Union., barring 
. ,. .> ,~r,~tion,, ·a.tt&Cklng Sov.tet aircraf't ~hould• be capable of 

. _!'-j·;,!!;f~~~, :ez,;d ac~ately identify.i.,ng selected target$ o. Shoild 
. . /; ''itcir.ci&L: .. cO~dl. tiOns %!&quire the : dropping or bombs by other tlian, Visual >·\ .JP.ians/ e!f:tcienc.r of bomb placement may be a.aversely affected •. 
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