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DEPARTMENT OF DEFENSE 
OFFICE OF FREEDOM OF IN FORMATION 

1155 DEFENSE PENTAGON 
WASHINGTON, DC 20301-1155 

(AUG 282009 

Ref: 09-F-1l 98 

Mr. John Grecnewald 
The Black Vault 

 
 

Dear Mr. Greenewald: 

This is in response to your Freedom oflnfonnation Act (FOlA) request dated June 
10,2009, requesting a copy of the Strategic Chemical Weapons, in Intennediate War, 
which was received in this office on June 11 J 2009. 

According to this request, you have stated in effect that you arc entitled to a waiver 
of search fees because you are a «representative of the news media." In support of your 
stated position, you refer to YOUT radio show, your Internet Website, and freelance articles 
that have been published at various times. For your information, however, Department 
of Defense (DoD) Regulation 5400.7-R, the DoD Freedom of/nformation Act, states 
clearly in Chapter 6, C6.1.5. 7.1, that U[t]he tenn 'representative of the news media' refers 
to any person actively gathering news for an entity that is organized and operated to 
publish or broadcast news to the public." Representatives of the news media nonnally 
would qualify as jndividuals primarily engaged in disseminating infonnation. Other 
persons, however, must demonstrate that their primary activity involves publishing or 
otherwise disseminating information to the publlc. While not all -inclusive, examples of 
news media entities include television or radio stations broadcasting to the public at large. 
As for freelance work, a publication contract or some similar proof could be provided in 

support of your claim. 

In reference to your Website, http://www.theblackvault.com. the activities or 
options noted do not clearly demonstrate that your primary activity is publishing or 
disseminating information in a broadcast sense to the greater public. Accordingly, after 
careful consideration, I have determined that the primary aetivity of The Black Vault is 
not publishing or otherwise disseminating infonnation to the general public; therefore, I 
have detennined that you do not qualify as a representative of the news media, and your 
request for a fee waiver on this basis is denied. 

In view oflhe foregoing, Thave determined that you should be placed in the 
"other" category for fce purposes, as you have indicated that you do not seek access to 

http:http://www.theblackvault.com


'-

these records for commercial purposes. As you know, the "other" fee category affords 
you two hour,; of search time and 100 pages of duplication free of charge. Subsequent 
processing win be assessed at the established DoD fee rates of: clerical search time--$20 
per hour; professional search time--$44 per hour; executive search time--$75 per hour; 
and document reproduction at S0.15 per page. We have noted that you have agreed to pay 
fees up to the amount ofSIO. 

The Defense Advanced Research Projects Agency (DARPA) conducted a search 
and provided the infonnation you requested. This infonnation is provided without 
excision. Inasmuch as this action constibJtes a full grant of your request, I am closing this 
file in this Office. There are no fees associated with this response. 

If you are not satisfied with this action, you may submit an administrative appeal to 
James Hogan, Chief, Policy, Appeals, and Litigation Branch, Office of Freedom of 
Information, 1155 Defense Pentagon, Washington, DC 20301-1155. Your appeal should 
be postmarked within 60 days of the date of this letter, should cite to case number 09-F
1198, and should be clearly marked "Freedom of Information Act Appeal." There are no 
fees associated with this response in this instance. 

Sincerely, 

~~ 
Paull.Jac bsrncycr 
Chief 
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II REPRODUCTION QUALITY NOTICE II 


•
This document is the best quality available. The copy fumished 
to OTlC contained pages that may have the following quality 

problems: 


• Pages smaller or larger than normal. 

• Pages with background color or light colored printing. 

• Pages with small type or poor ,Printing; and or 

• Pages with continuous tone material or color 
photographs. 

Due to various output media available these conditions mayor 
may not cause poor legibOity in the microfiche or hardcopy output 
you receive. 

o If this block Is checked, the copy furnished to OTlC 
• contained pages with color printing, that when reproduced in 

Black and White, may change detail of the original copy. 
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I (C) 1·$2 ell"!c.l ' polY-lewd.; both Inhd and nonlethill. ell., ex

CHd in .fhet1.,. c"\lal~ .re.. the lS-1c.t, I,tornic ~lJ drapped on ,I HiroshilDoA. 
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.ee) lneilpacindon penods fnxa the un ' of e)"!ftl1cd .gents ranga 
tron ten a ooeu (CS) to six weeks (T-'gent). Are.. _y lM denied to 

enemy h..bf.C'.~f.on fo=- lin .gent: expenditure of .boI.tt ] 9~ per d.y. 

(C) S~.1flC&UYI ~f.~l bUTten 11119ht ."""1), "st:1~ 1.... 

tllt''Z'n~on · .nct the 1.1" of die HO Chi "iM 'r"rIlU. hlphong Hnbor, and... 
cU\U' Vi~tl\D.." jungle unetu.:arltilS. targets nov elW:lltpt fl'OIIo HE .~.Clt 

aight lie neueN.I.1zed by chflBical ir.capacHn1ng ilprrt'S. In pamarl,u', 
.t't.~ r.ut' South V1e":nil~. cities or vil~es s hould ueW:. in

c.p.aclt:.ating agents whenewr pout b1e to sp.re: c1vf..lt.ns. 

ee) The cost: to the Uniud States of v&cJiNJ f.nu~i.ta vns 

e i ght be sharply reduced threut;h t he use at nonJ,ethn chem{cds without 

n~l..Itinq the Voir , co:dlrrin9 .. lI. jor 'ldv.urcag:e ~ the holder of .lr 
supuioriC'y, "hUe dl.e ",eril.lA tore.. vvuld ~ aMble ~ "ply in 
k1nd. with .ny effectiventss. The use ot nelYt "gents, on the other 
,hand, WQ21d eonU"itute an e,"!.Inon of conventional war to a nalta 
of leth.ality 1ntarudiate betvMn HE .m ruc:1e.r we.poNi. Xiloton ef
fectiveness i. ec:hlev.lble vit:hout cros.tng the nucla.r bridge. 
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ca) ConventionAl we.pons require vu~ toNY;_ to .chi..... deci
slYe tlllplc:t thrcu9h air powr. InUl'Udlata ""ns I\Irther t:onstt.l,n 

dr fore.. until Nid• .xc:.~ln9 1n toMlg8 tho,. which dev..uud 
Kad:lurg .nI1 liresda ft . erely .... to btl ploving: up junqlu. Y.-t all' 

IU:»erlOrity h.as been .. ... jor uyrrneny in our favor 1n ev.t'Y Inte~ 

lIIedt .. U "'.1' to data. ~.t 1~ needed 1 ... .,nition iIora .tt.cU·... than 

nrt ani! hipollm, INs ~. Mithtl' .. dtstt\lctlve n uplostw. nor IS 

uneontl'OU.})le as iii. Hanlrth.l1ty i s " "'jor -...pon NqI.Ilnment in 
orcS... to 'f'Hk the target' conttNlnt. "posed by ~1d opinion. 

(U) Th. problem, then, nanaloltes into t1J'dll'19 .. wapon requtrtl'lJ 

nbst.nti&1ly leu wight tMn TIn' or N,.la to "..n:r.l1zt .. target 0\" 

an aNa. )"It .. weapon connou..bl. ~9h .~ pno..m: tho .... ll1ll.1t19* 
"which ~rred at Dresan .nd TGkyo or during the Jl&clt Pt.gue. Thla 

poblea definition suggests using ICDe of the gT'Oat v.ni.ecy of non

p~g:.nrq ehemie.l agent•• 

(Q) This"90l'C ex...ln.. die use of ctt-tcal weapons in p4U 
c:onfliCH, .nd theSr Optlflitionoll ch.N~riatig and .....u. the 

feu1bU1ty at USlhIjJ such ...pon$ tor ItTn'egiO interdic:tion Ifti .ulons 

ill 1nhf'lledute vars of the ~e 11811\9 v.&ged, for .ueple. in Vle~. · 
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I CO) :tI"'r qU.U--. lIIisnomu' In SOIIII c.su sinee 1:'''")' .r'It p:-'Ce~ 

S'li~:--~r.9' f~ te.r qas.s whi ch .~ n••rly ~~~.ss even 1~ the 

r 
I U~t' """, to "lYe gnn 'oIhlch .ay in ron. inn.na. HlNtn h~d 

}O or '0'" cSovnw1nd.' ". tollowinq Un of .~. beq1ns vtth ten 
, ......rId concira.a•• rl\rough fT'O'I"us.wly "'" ~l'O.I' .net MN 

pOwrtul COIIpoundS. 

r 
r 1. CNorooacemhenon, (Usual $yebol; Of) re~Sax:n,Cll 

cu) ni. is tile CCIIIlIOn police v.rUty u.,. "9.'.· c.using turlnq 

~.n used in CClncent'Ntion, . ••,·low <IS 0.1 mgt.'. Ie is t"t<lUy • loUdr .rod hU to be hated ·or prtqround to uke the smok1 cl.Gud #Hn tn ptc

• 	 tun, of writing t-e..r 9,)8 gnMdes. · AlIaat S fltIJl.1 is considered In•• 	 mlAirable for .ore thai Ii..,. or ten awen. dtbough die vt~ll11 1. 
prilurily h.r,ua!!l"and v.t..10n-l.1aiced, rnhu thAn ~"f't of physlcd• 
anen;1:h. and coof'diMtlon. l1'NS. nrongly IIO'tiv.nd people ~n nUl . 

. do d-.age -.hUe "led to n.r ,as. £'xu_. doM:s-1OOO .,q/fll tae 
nn e:IAIce:s-tght' be 'atal. but such cctC«iltlmons an 'liftUally 
u~ (QtdOOl'S. 

2. Jrcmotensvlsxcntde (~) (C6!!5~ 

CU) thl k1n9 of Win'lcI Wu I 1a~". CA, is .. liquid 1.. .1 

YOlatUe etlan wter, tu~ YOlAtile ~glI; to procIuc:e • n1.n:;ing ....por 

which .evft'ely lmt.tes the e~s. neI.e, and · throa~t and wh.ich also 

. causu acute ~in in the fonhe"_ Leth.l cc~rtOn3. COO to 
1100 q/llJ. AN not otlt"a1ttabl.e In the field. Aa little ... 0.3 .,,..J 
callae. s-dt.ee tearUt!J, .nd 3 ef/rl is ccnlidend 1IIcepaclt.cin9 
withSn un .inut... 	 ' Heavily 'Plocshed Uq.,dd persists on. or two d.i.ys 

IMIdeI' .wrap we.ehel" cond.f.t1C1ft1 • . 
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(Cl all of the tongoing have been used extensively (r:"Cre th.Jn 


6COO tons of .r~enlc.l. 1n ·WOrld War 1) with .l-~$~ no f.t.lltl~s. 


ThNe W denhl WN IScriMd to ·.n1n.· qlSe., but th... veM . 


probolbly due to the mda IJ'ION toJde nhyldic:hlorar.ine. which ~1l be 


dl:1C\1I1t1S 1n ••uble<t\lent section on seoUethd velie.ant dle:ll~ls. 


(e) IZ, .. glycolate dertvacive, «1,lS" .. slowing of phySical .nd 


IIIUlCa.! Ktl~·.)' • . 9idcU.n.u. <ll.orbnCRiQ"l, haUuci.nUiotll, &lid ceCiI


.10Ml uni.• cal ~h&Y1or. 'the centrd nervous system 11 funet~cnaUy 

d1stur~ed ,It all l.wls within 1 ~ l hoUrs ahet' • llIedian do,. of ll2 


to 170 1Cq-1I.1n/1II1, ",ncI 1nc.ap.seit&tion lasts 24 to 72. hours. or longer. 


C. IlO-,.,XIN (UC) 

(e) Althoup UC .is an inert: c:h_ ieal., it is I~t dUfe~nt' 

in thlt 'It is staph enterotoxin. Its .ff~i.... dou is abouc 2 1119'-_1n/...3• 
~t1n9 in MUS'., .levu'. W abdoeiMl p'in. Th8 onset time 1_ 1 to 
6 haurs .fnl!' expo_un. The aidc.."\e.ss 1.&S1:I • to 16 bou:rs. S~ UC 
:l.t odorleu lirA the Iyr.rptoc.s u. ·delAyed, it is unlikely thAt tM vic

tillS wou!,J knoll they' VIIN in ~ ue doI.ld, resuUin9 in • f.ilure to .... ,11. 
. or a p~t\lrtI W'IIIIsk1ng. If &n 1Nidlouil nonlet:hu IICJ8nt: ~re required. 

to c1.rcu1'llve:nr 1lIU~ing'. UC! ~ BZ would be iNUcned. 

D. VESD:ANr OR BLISTER GASa 

1. ""Itnd CU (HD) Dichlorethyl Sulfide: ~~~ 
~"C1 

(U) The II'IOSt' pot:.m:: "1t.1ng of the va~ gu.s· ~ • slowly eyapo

Nt'1.n9 l1q.11d. dic:J-.loNthyl su.1.fide, which presented II t:rlple thren 


~ CooPs. At: WldiOlll), law· ClOncen~t10ns, 1 en' 2 arifaJ , !:Usni'd 


vapor ~IQ incapacitating conjunctivitiS of the eyes at: a c!osage of 


about' 200 m~inlIllJ. 
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CU) ~utnq the doug_ to 15ao . r.q-\'lIin/~S CoSU"... cf..th b-I !:-,_ 

I haln10n OInd >q" .fft!tilWlcltaflon by skin INms, tor nI~t.:lrd ~M-:r-1t'!~ 
end \111s s\in .s voll .s muc~, ~~br.nos. Th. thtrd thrc.t 1~ ~~~ 

dlftct conta~ with the liqidd. which produces ~" blbto::'!'" .)f'.1 'J lI c.~tlnn th4t require e.ny week~ to he~l. No drcplct 1s too ~~.1l :~ 
c~s. ~Lt.terlng. The liquid ...s11y p~n~t r~t~s letther ~nd ~~~O:~, 
boon, unifonlS, and other .qui~~. Th••bsorbed OJst.rd r.tJ1 e!':cn 
C?"t..~t•• dugout by ev.~tlon or cont.~ if the .pl.sh~ ,oldl~r r IHU ,helen th'"!n. 111. cell (lutl'Uc:lon Is NcPl.d '':'" initl'Uy 
~in1.u~ _bout .2 percent of the munnd cnudt1u C:. 'lei of resplr.

r toT)' s."leeeion. In spite of IlUSUrd'. outst.:dlnq ,.1'..~,1,,~~ telde
• tty, the NJOrlty of IN,ISt'nd ca:iualt1u vft. CAlS~ by .. 'por .Jnd I)Ct 

bY the liquid connC't'--'n import.nt polrlc for eotlt'l'OUe": ~isuoJlt1 
productlon~ 

2• . !:ken!= Bl, (lI-c!hlOl'Oethylthioeth)ll) ttt:!!:, 

(0) . This daitcal. HIatt" of ~u.surd is alDost nonvol.. t!l-a, 

SO thu it sMu.ld not ~\a. vapor CAIu.&lttes. tts vuieancy, mwvtt. · 
1. Iweru t1:les tNt. of IJIQS~. so .,.U·deUned cont..ct-N;ard us.. 
c.an be expected "here eMs Allene 11 Sp:'ayed on t'he qwund to fenD .. 

bonier. 

I. J!ltr2PD Husufd '}ft·3): Tria ,t=cl!loJ'O!tJn:1'illlrfne; ~~: 
. ·~~a 

(0) This ninogen andog of 1IIIJstaTd Is intem.diate bet'oo'een 
...au.Td e.ncl l' in wlati.1.icy. HN-J PwI, v.de.ant .and torle p~p!!f'!:1c:. 

wlY clos. to 1IIU:It~'S. tJut i t: is ebout ten tillU less deteC't'lble 
bo; odor. 

E. LE'2'K\L JCaft'S 

(U) When clllua.lty douges C'e also alIoYe the lethal. threshold 

tor suacepnble 1nd.1viduo1l.... it is Nnifesny iJlpoSSible to lay down 

• 40 perc:ent 01" 80 percent': casualty dosqe ritb:nrt ~ • con

siderable traetion of the expo"led population. It is, 1n practice. 
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~" "'C" dU!1C'.I!.t t~ .wold =C"f4 htt'.oIll~Y t~.-u2" C't ~r.·r·J'!I~'. • m 
"wr.:;'.:M "h'~:l C:.Jn~ ~ ... clo:;oly ccr:,:-r:ll~. so th.,t ;.~., '!r.;.,J-:"! 1:0;1'1-0 

':~r-: ....."y )ct ~~n cr ~ h\!nc:ro:d tie." c:h"rs. ~t':l'IIn tt\l :; 1<1-:1'. '1 ,=.,-. 
" ' I')rl ! 111 ~"rJ~rn nott"-... '1~n'" .1M phe.. ,,,",, d '.:GrId w..r I f .... .. • r!":"" 

1. r~ .·!: ,"'"" rc-;' r:\r~nyl C:l~1"I~., 

(U 1 rhr.::1eM.': ln~t1.1 01lpo::al" 1~ cnl7 ::' I IhU:! !r~~': .:.":. I";. 

UCkin1 only th., t.Mf\(1'.1. .nd lUM', TtNs, t1\.. -,. 1:111 ~I ro:'!!"! .rl'.rom 

h~ the 'n., '~. foUOW'J " period of InWlCY .till. 'Jd.- I~ C:.,.. 

·...lc9In9 In tho lu"9s OWl' the nut 2 ':0 201':<'lUrs. DIl-r.C':.1'": ·"1 ~ 

'li~t. but f.1t.l 9T~Y .nd tilu. ',p!'lV-S' follows. lh" l ..t~~l ~:" Is 
,:00 ":'-:....ih/~J, .~ ~~. fnctp.Jcit.atlNJ o!.,,. is .. d.ln7'"tMUsly cl~:;., 
1600 - , _dn/"S•• , 
2. S~l"in eGa): MethYllsaprape!y*luoro-phosphlne n_td~ 

(C) World ~.r n lAW .tho Cift'wl,ans dc:velop, but I'IOt us., '1,,"(2 
vh1toh c.use ne:rw hncUond brMkdOwn h'oaI aCCWI\&l.aI:e<i .cetylcb)Ur.•• 
~::I""cl':- ·.· 's .lnIo~':- ':Vo ?tder.s ot e.lgnl~\la. 9r"o;er tholn' ptm : ;~::. . :lie 

9.1s h d.ost o=r1e.. ~d swift in .ctton. D<tt~lon.nd v"':o'!n'J 

'9ai"s~ ' surprise a~.ek aTe thus e.c~ely difficult. Inc,p~:l,:-.':-ln« 

do••••re l1st'ed a:l 35 .,_",,,,'." which is hali the lechal C:058. ~ut 
only S l:"9.."'{n/al "'y produce :evaN C:a1.&yed t~x1c S)'ellcoe; ' if repoeclCCQ 

tor. houn. Ttl!. conc..nt'ution Ny " ....1 Nny IIIU" dcMN1td. It'f'Oo' 

pine with oxin is ." effecti..,. .ntidow. Nllinq the LDsa posslhly. 
to OWl' 1000 '~_1II1rI",.J. . 

' (Si Designed to ~t gu .l:'uk.s. this liquid ilCI'cutoUleou. 

nerve ~ent C£n kill at levels as ~ as 10 D1 of +iqul~ VX on ~~o 

sUn for 8 b)urs. or 200 rJ for 1 tour. 'IX .erosols .are htu .t 

CIftly ... S 11194i11ftt,J. l.M:ap.;iI::at1ng ~os•• are twlf tM 'bow, tv: .& 

,:.bsta.ntt.al maber of t~. will die "Uhol.lt proL~ 'r"' "Lne oUIrtdotal 

aoe.=-mt. 

German d.til SU'J9Ut 1J)SO ... 1000 119"'_1n1a 


For 15 11t.rs/~ln bre.thing- -mild .ctlv1ey• 
- • 
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l. D:SIGW AT'tAIKQLt IN THt ntiD 

I 
 cc; a.uly." vide v.~.ty of ,ag'ents ,...,. ~ ct.wlcp.d, ~Jt' 

.p.c:Ulc do..~. of p.lrticut..r olqt:nts and ttI.it' c:onjUcr"" dlwne d

o t.ct"J, aft v.tld only to tM: _.nne- th••• doI.~. ccn be ieposed 1'!or 	 vcr situatiON. ttl. Cel"lll.n WOrld, iMr, % tvl. of dL-ab of 'ttplcyin, 10 

to U CJI'4II:I.I of aqem per .qua" ..nt'.w.u s ,aid to be .ffeC":l·",. tut'

I the corn.pond.lnq dou~. nQ l~:~cr.:!:~ vitlDlt lnQwlectq. ot the 

~.pth of the vapor b~r and its perslnClC:y. a,p.rendy. ttl'll! dep:"

I WI .. ftU!IItIer of Mte.., '.eN:;. tM "Hded .ff~" concent'NCl en v.u 

...ch 1.,. tMn lS,OOO "'9/mJ• In. "alit'J. ttl_ ~lul d"lO'.r.'-tnt 

T process.s were of~n '0 In4ttlclent that only .. 1-.11 tr.ctlQn of th~
• 	 aqem NuheoJ the lay.l' of air \1\,," dle nooop. _n. The ~tn.d~r 

... CAlgt'l~ in .W ,o~ Ol' . t1onect ,",pwrd or ... Npldly dllute<! byr winds. Diu_trw-tion. • fUd_net_, varim eonsl~ly with me l!epl~.,...

'. eent UChnique and notol'icualy with Ute WMt:ber. ~. the lella

1n9 euatMtion of "apor am .~Ol cMNctat,bna cc... eMt ~.... 
acmably c'QI":rolhd nonletMl ett.J.e&1 .ctadLa "" possJble. 

(II) First. oae ~." not. Wt v_POI' ~.tl0M ean ne-.r Cit· 

ceed . the UalNtlon lewl. and viu' ftOI'I&l outdoor e1rcut.ation~ v.lpor 
cotaeeftt NUons viU be w.ll below the utuNdcn !mit', therefore • 
• possU,le .Pproll~ ~ nonleth&l.lty is co v... _98nt'S-3Uch. _.. 01 .nd 

C.l-of S\lch low voluWty ~t their ..~ v.por ts nonlethal 

within the .;q,...led eJqlCml~ tVe. It Is 1;rdJ ,that tTapped O'l' sui 

OUly wowded indlv1dua.b. • i9ht not be .w... til Ulhn their e.ape 

&0. • 9" eloud. but their "sun,d_ .atal4 ft'1ll be U_1ted to 

the ewpoNt1.on t:1H of the llClllid or ~Ud .qItIt. 

7 

I 

http:ewpoNt1.on


••• 

,., 

I 

\ I 
UNCLASSlnED 

11,•I 
, 

, 
.' 

r 

r 

• 

• 

(U) bTo,ob. tao-ewr. _yo t.1" 4II:e.otd y.~ Ut\lNtlen cor.c'!t\

t~:icr~. Cpper 11~lts · .re lec ~ C04,u14tion .nd ~.ttlfr.l ~!~~~. 

Obese up;tel' llC1its .re quite hiCJl'l. For lnn.anc:e, .n ..ro=~l cf 1:; 

lw p.irticlu ' pet cc ~rt'e:;pond. to ~2.0CO ~.q/'f.J. a'ter H OI"! ~Ir.:.o ,: u, 
C'C'.~l.l:ton \IIOUJ.~ ~ce the f\\I'!:lbor of pn'ticlu to .bout 10;', ~;: 
the~. ~14 be TOU?hly ~ in dl.~.t.r and ten tl~•••s h••vy .~d :~ 
",:"l1nto1tn the concentrnlQn at 50,000 c.q/e'. two r.1CMn p'1r":!clo:.; 1':.1 '';'' 

.. faU r.te of abcut J =/t:tln Or 6 ft('tir. I\Irther .91lo1er.:t~r. ~rd 
. halttn "the f.Uout to ,.,. exunt. but ,. 2~ft'.tht.ck ••ro:lol dour! 

cenyinq SO,otIO __9/",J vcul.d haYe .• tIMft Ilf. on the OTder of .In Mur• 
n. toul dose waul'S then t.. - hooO,OOO ~tn/JI'--Nrdly .. co:-fo't':itl1 

uppu ludt. 

CU) Fortunately, ~h.r ph'laicoll f.etc" can ~c. Uf")IOJ P'!r-o 
.t.tenee ~ dOlat- f.r below J,OOO,OCD ft9-Sin,.'. The ~st ~n 


het« 1. the eral'lsit 1:'iM of .. vindblown cloud. Vlt'd .....loc"1Uu n't 


v.\I&l1y .on than 100 ft'/Idn, and &0 • cloud COYft'i.n9 10 .crn would 


drift &w)' in 1,n man 7 ..lrut... . PnnU.. (Rd. S) u.s.... typlcd" 

ftI'IOSUl"l U_ of 101l"1n.:tt. to deHftllnt letlWll concentrnions. 


(U) As Ut cloud blows cIovrw1nd t it' is fII~r VNkt'Md tly dUu.. 
~tgnt fa11ouc, and po..,bly by ~ica1 ".c~tons with. aoist: environ 

~. "U the do..... 1. llght:U thea adient"alr MIS if bpse cor:dltilWl' 

, ..w.'ut it' will tend to flo« upMI'dt lCMin9 aU dfeet: en the gl'Olftd • 

• Irlt1sh dlffll.lon foraalA (l,ef. 2) ahowI "q"lt follavlnq decline of 

pho,Igene concenn-.t1on along the axis of tl\a drifting:"cloud (Table 1). 

T,ulZ 1 (U)~ nDSCDrE C1DUD CALOJUnOHS 

Downwind "CQK:rt rtt1on , TImo of 
Dlst,lnc,I '.s :Jaae Z atn Dou5:1! • "..~ rs.l

100 ..00 '.5 ,.... 
, ...200 1700 0.55 " 

SO. ' • • 7 "230".,.1000 n 
2000 ,. 1. ' .. 
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CU) .. T_b1. 1 shows, this pnttcuhl" 250-1111 ,flo•.,.". bomb V-lS 

nU"U:!:Iltinq 1n downwind lcthdUy to ~baut l00)'d. It it had t.4.-n 
• boeb vlt~ • high burster-t~.~.nt r.tl0, ~ the Inlel.1, TI~nd. 
:ero c!ou". could N~ bun redI.1ced to sublettld l~lJ. 

CU) "'hU. dUfu=-ion theoTY woril' .ccept..bly with col'.tlr-o.Icus point 

scureos (Iyeh IS • cyllnd~r of ehlerln." It ~.anot predl~ t~ lroltl.l 
Clauds h"...~loJlw ftlnlUons. 

•• EXl'lDstVt 0I:KICAl. DtSSQI1JQ,mN na:DRY 

ca) : Ttle {n'{tid 9" cloud trc. • ~1c.&1 shell rith n let 

bunter 11 a",ch l ..."n' th.n the 9"r.lUS yolYIi. 0' the v.perbed ",eM' 
.nd • .,10.1".. 11'111 c;ontenta of .n 'Xfllodln9 .heU, diuur.!tl• .At , 
wloe1~. Yo. g1.w~ ty CUm.y" fonW.. Mlowt 

y _ 7000 . ~ ",/"1" fe/sec• • (1) 

. 1+0.5 ~ 

"'n 
" .. ...... g~. • ",losl.w (),9) 


~1n • 1M~ us. of the cas••nd dwaf.~l (k9) 
. ,

X. • lib. of bod • " .. + "JA (in kq) 

ca) A.1Uain9 the cmttif\uJU bc:Ieb COiIpO""'" 'snowplo' .nri err
tNin Che .dj.et!nt .ir And sh~ naa ~ S-PU,c1t 1n the Curney 
velocity, the vtllocltY rill be gownied by COC'ISny.,.tion of 1NXerttU1I. 

eDt Yo It "b 
Y.~ • (0) 

v.t '" + ".t.r 
(U) For tius lPPNac:hing' clcud aub11.1urton. ttl_ Ndiol.l ve

locity vI..iJ. be SDolll, au:dnq' that "air » ~ 
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I 
(0) 

I 
(S) 

I (U) Since not aU the .11' 1_ lnowplowc1, wloclU.. n die c.l.cud 
edge Ny b • .- r , ' 

i6) 

I 	 .r 
(7) 

I (U) Since wrsting eMrge. used In clI~lCAl ounl~lons en: usuilUy 

• . ....n tr.C'tion ot the total, "'lgh~. Curney" l.rv eM be nwrtttm .. f 
• , , 	 Yo • 2lGO-laex ·fft/~.C (n,
• 	 , In ' 

, ( " 	 )1/ 11'
lt . :4~DO All 	 II k~ x t . (') 

(U) Here we Mw • du1.vetion tor the widely OQserwd iNens1
t'ivity of .sta.U clouds to the !lUrsnr Htlo. Assu_in9. burster-~ 
u..rt.....s. Nrto of 0.1., 

K • C6.1) (0.75) aJRb II tl/. 	 (10)..-
K • 5 4~x 	tl/4 cet'ers (11) .... 
l 	 . ' I.J ~JRirx ~-]/4 _,lee (12) 

1_ 

••cwslnm ,, 

" 

/ 
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1 " (U) an .pp~1e4t. ch~ with .x~ tor the'. to~l., 1s 
.hcwft in rif. 1. ' ., 

/ 
/ 

260 

- 2<0 

T tID
• 
T 	 200 '. , " -

110-
160 

. ' 	 " 1.
- i 1(0 


! 120 -	 J 
u 100 

I., • 
" 

60., 

.., 
20 .. 

10 20 20 60 ~ 60 ~ 10 ~ 

, ., 	 -
0

0 

n..affw"'~1H 

fiGURE I (U). 	 &peti_ntal and n....KceI Cloud Di~ for 4C(II,)ooI" 
.....Ith a."m- W...ht 0. r..nnt. t_ Data ffOM 
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Claud Conc.n~.tion =- C • 500,OO~ji1
sao t: 

eU) 

tMl"t!ton. C. 1000 t-1/ 4 ~/IIJ 
t 1n ..conds 

CO) Hote th,at the I:Oncent''Utlol\ 11 doW! to 125 flltJl",J It 16 ,.C 

AnclI 4S 8fJfral .t OM aiftlt. . Th. en".," 77-.. IlA. ero.. shall. CO~ 
tatned 2 ,.~nt M Ind should h..... giYllri con«ntTuitIfLI .~t one

~ those ~, givill9 do,u •• follDwtl 

(14)Do•• -fe.dt =- 5t'~/4 I19-ft\ln/IIJ. t. 1n .1""tlS 

(U) ThU'.fore, reuin1ng in ttl_ cloud tro. the C'rNn Blu. Cross 

utll fot 15 e1nutll might h,avo 9iven • doS' at .bout ~O ag..1rI/r.Il 
bas than 0.1 ~nt of the l..u&l do... we MIC\lgl'l to CAlI. Nsldllg'. 

Very 11lul1)'. the HE f'N9JllUlution of this ,hdl c~sed hr ~ fa
taliti., thin did its diphenylchlorarsin'. Dosagel tro:a dds cloud 

th.ory -9"'" YUy well with the fiNd bfen1nc:.· d..~ In the 

fo1l.owt.ng s.ction. 

e.. "maz5STCH OF nE20D ~Jf 

(U,) ~ wide flaW n-pori.ftC'I (It.ta. J and 4> with chaicd 

..pons Ms shown thn dosage can be pndlCHd in 'N' engeu••lthlft' 

Ol*' O!' wod~, to be .bOutt 

v..rft&l AtmOsphne Dos. - dOW! (lb/hl) ~U&Jr.' (15)

"' ... 

(a/h,1) IIUi'_ln/1II.3 (16)lJtYITSion ~nd.1tion tbs. ":lx, " 

(11)Lqle COl'll:Sitlon Dos. -1/4 " (lbIM) ...--,..' 

•see lppendb. a. 
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For WQOded ul'ge't:. nu..10l .s~me, .. MutTd at.os,he.,.. and • ~ • 

"''''. 
(U) Unc:trtainti.s in wineS••~ph.riC stab1l1ty, MId .un.ifomlty-II of di,seml~tlon. could each introduce .. f.etor o~ .~. and.s these 

f.lctors Ny be 1IJ1ti,l1cattw. the resulting dose uru:oruinty could 
well be .. hetar of d9ht. Therefore, In pl'Nl1ng nonl.~l attacks. 

only .9.n« vieh .. utl'ty hctor CONiidnoJbly gnaur ttlan ten b.~~n 
eileenw VIII 1~&l doS.s Ihculd M .used.- JCnoye 9". Md phos~.. 
an I'\Iled out on this b...1I. vhU. ~.r ''''••ho.&1d .. "(Ud h•• p~ 
to be) nOnleth41 in the open." The 14,000,000 llue eros. n,.nicd" 
IMlls used by the CeC'MflS in 'tIbrld WJr I c.usect Yirta..uy no reeordM 
deaths ~ ~lphenylchlounln. (DA). In the ,".Ie attack of "arCh 21, 
tht DA t"XCI"~ltu" ws 40 D/ha on the tnfony ~lts. Wit:h .. low wind 

. af 1 mph and inversion conditions. the don predicted from tq. 16 V"Nld 

be 1600 _9-Din".] for W ...ked C.ancS tM lritSsh wen MUk~~ tl'OOpS

~t 10 percent of tl'Ie lethd dose. The fNlJI"nt,llnon train these , ... 

-.... 
D. WlRLD .... I £XI'DlEl«S WITS OamClL WEAI'DHS .. (U) . T1'18 Flnt 1rIbl'ld "'1' saw \me dwidi:&l' o&prC .tt.r mrthcr ft... 
pl.ICId by sutJ'llrtOl' .~s I until ttl. pl"1e.lC¥ of ~t'.rd ad pho'sgww 
va .nBl1sh~ by 1911. QuIt. surpriSingly. the 1ftt'r.oductiOn 01 ~s 
...aka dId no~ el1ainlte 'the 'toxiC gas elCIUd as an eff.~lve WI' ve.Jlp'" 

OIl. c.s die 11'1t:1sh con'tirued to us. g.as clou.ds fnla .cylinders ii9ht' 

thzwgh 1911. nae lint c:hl.ortn. &tt.ck.a weN against tot.Uy \lnpl'O

teend troops &nd were I of cwrs•• highly .ffective, proQ.aclng ill casu.
al~ for ••eh 22 a of C1 e~ed &9i11na~ the .rirt~h ~ 58 1b 4UJ.liwt 

,.. 
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um:milif 

the RussU", (Rit. 'Sl. n.e rext Itt.ack 'qdNt ttl. British !'eqUine! 

90l lb of chlorine per c:uudty (Rd. S) •. ,",ulUbly bee.".,. the British 

lias t>.en bSued the ch~ic:dly t"ilud· bhc:k ....U Nsk to ~r the 

nose and eocth. Yet, the last eloud attack of the ViiI' (July 1918'. 
against the best Ce~~n ~.sks, ,~ced ~ casualty for every 70 Ib 
of phos;en. expended. Since the tncap.lcttiltlng do:oaqes of ph?Si~M 

.m Chlorine n. about tho StllM,. tho iriablllty of good INth ~ eon
qIler gUll ...Uy neutTlllbtld in"canisurs is stT1Unq. To the end 

et ttl.....~. 9". cloud ntacks 1t.11ntUn-..l .n I.WNge of one cuua1ty 

for 9S "lb ~f ~gent. inflicting lOS;OOO casualties (lncludlnt 11,750 
d..ths) viC:; the • .,.ndlruN of 5000 tons of chlOrine, phosqene, and 
chlorpicrin. A simUar lIertorunc:e ..,... Idll.~ with trenc:h"'lIIOrtn 

,ro~.ctoT at't:acU. (S•• T~l. 2.) 

(tI) ' A~W'ry prowd to be • ftlch less .fUci.nt deliver, "UM 

for chem1cU 'gent'S • . Individual shells cnry tOO l1ttl~ agene "to 

uaUy buUd up a leth«l coneen~t1on. Nlne-tenths of ,ach shellts 

"19h~ INst be inert II1II.,;&1. TJus, one \IOIIld e.~ a shift away tt'al 

·lethaUty for dl agents -.m_n deUveft'd by artillery, and .. 'hi~ to

v&l'd ag'nn (:such as IlUstlTd) which aN etfeC'!ive lr. . leN C'On¢e~t"rat:lcnl. 

80th the•• effacts acColl"f'ltd. Phosgane's lath&Uty dropped ho:o. 20 t:c 
10 percent in claud .~aC:U CO about" 7 Pft'CftIt" :In art1lle:1'y nucb. 
A~ t:M sa. tiM, ~ tnetftc1eM, undec-d~ns" artillery deplcyaent 
raised the .gent: req:ui~ fl"CIlII 95· 111 P"' casualty .to at'QU:1d 140 a 
-per cilldlty. Mustard beea. ehe pnf.-n-ed till. for shells. and 01 

fatalities dropped to - 2 percane of the Cheeical casualties. 

(e) . b iduUzed nonlethal a9Qt" VQl}d have • U\"U.Nted wpo-r 
c:oncenttation (voUtU1ty) wh1d'1i 1.s nonlnhal but: h19hlY incap.leitnlng. 

An ,xb wily Urge Ntio between lethal. .nd incapacitating eoncenaa... 
t10n i_ obYiausiy desiNbl. to pNYUIt wttleUeld .variation froID 

.. ,' 

, 

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

, I 
II 

I 

I 
buUdlnCj up • nOlllIn111y nonlethd c:cnc.~eion iJ!,ta I l.thd OM.

I However. it I. cl••rly de.lr.bl. to ~ve the volatility ~ny tie•• 

lower th~ the lethal core.ner.ticn for tl~•• ~r.ct.rl.tlc at c~b.t 
'''\1". as ,"ntiu poi."l.U out, •••• 'aool.ln and bf"Cllltba\zyl cyanide 

I 
are IlION toxic thoUl pho:IIIJu" dthouqh the wlAtUlcy at thr:. htur Is 
t~ low to ,.r.U: fltal conc'ntNdon In the tidd." . 

I 

(U) Sine. nonl.tlI&l1ty depend.a on tM HUO of lethd to lr.c. 


plc:1t.'Unq conc.ftt:Ntlon .nd on the 'N~t1Y. volnWtY of the -'ilene, 


I 

.. "'tty U9'lft-Of"!II..ni.t can be C'!?ftlft\lCt"ed IS m. produCt: of th.,. 

~ f.cton, naaely, 


J 

l.~al coneent'Nsion" let'hd omcentt.~on 


LiCip. c:oncent'rl'\:.lon x VOlAtility 


I 
 Non1.thollity ,. 


T- (U) Concentration will be bued on M eaposure of un .inuus 
(a, ~ Prentiss) .;r;nd YOln1Utiu will be standudbed ",t 2Coc ("on,r- ••cept for lew YOUtWty soUds. SoUcl ~s rill be prUua4 to b. 

- . • qlodwly d1s~n..d to 9iw 1n1t1&1 d.oud conCWlCl'uion. of 100 .".3. 

'J'tIaI" 100 -,1.1 b th MJdJn.a• . a.rosol concentl".t1on I.nd this corre
,pc:ancb to volat'1l1ty as an upper u.1~ for ~hII RCIIllerhal.1ty :Indo. 

1 (e) If the ACJ8fttS in Tabl_ :s .~ "rt"U'I!Ieci in order of their non-
1_m.l1ey indien . die gft.t: ,proud .hoIm 111 F19. 2 t.s obuined. 

(0) OM C~. . IM how the.e .gents tUl into thr.. ..in cluus: 
thole with sd"ty t.ttors in the t:hcuunds•• t:nnsietl)n group .t the 

thftshold of lethality. 'M • de.u.y group III!O" 1et:hU th.n gun o\nd 

sh.u injuries. Hote that dle trlnSition qroup is d1s~ly 1e.. ~thal 

tIM:n CJWIShot WCIW\Cb (25 pef'C'lnt tnat). In tact. ethyldidllol'l1rttne 

-Except in the u.nlJlclly event of tvo .bella or boGs .n1.kin9 thtI• ... pUce in quick suc:c...1S!fts.:.....;:.;.o.."""'I!It" 
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Ny b4 .bout .. tlundrod ttltU uhr IS .. c.sudty p'C'OGJcer th.n oen

'••ntiOMI Kt or ",,.111:, Us. of C1.:* C .tJenu Ny .,.11 C':mSUNce .In 
.,c.l.tton 1n .n HE w'r, vhile the u:. of C1••• A 'gent. ~lJ .~pe.r 
to b. pnfe'C'.b1e to bullets .nd bo .,I d. .. . scd.t!cn fre. liE. ih. pesl

tlon of tl•••• '?nts on the le.l. of .sc.l.tlcn 1. ~'t9.1y • :unctlon 
cf Pro~9.nd••nd world opinion. , ~I c.lly, they.~ 9.n.r.11y ~or. 
huIWft4t ttl." COnventiONl bocDlIs or sh.ll,. 

tulJ: :s (e) . lCDT OWtI.CT£RImcs F'OA usnRlt'ORY a:ma 

"'""_.. ..•••• c•• ............. • - -~-- ~'~.... If '-!:..!ll" ~ ""' .......w 
_.........- . ~... ~' , - • 

CN • • •• ~ • na •• •• .' . --- 0 • ... - .N • "N , 
~. 0 ,.. 1,.rQ . .". n •. -._U I" 51- • .- n • ... .. H._ ~ 

'0; • , • • " - - ~ • H._ -...  ~ .. ... uo ..'" ••• " ~..'.,.._ • • ~ - :'.M NO" 0 
_.- • - •N ••• 'N Lft 0 •..._ 0 ' ,~. c..a.) (..;U t ... • n 

ILIII ,  Ill••' -- ., n 'N •., • • .. -- .. •• , " 19.,'''._ ou" ' L~" , .. n- • ,. 
DO. • '.~.- 'Oil"' 1.1IaS'" " ....- • .., n ... U._ ~. "ww" -_. 

_uc .._ 
~ ••• .. • . ,.~ ,n -.-, .u, 

_ ...... 1.._1 ~ n-\<» C ~"':I ~':!l••• • - - - -'-  ___..u.. _____ 

-__lW ___ .. , ........".s. _ t __ 
___ulO ..lIiJ. 
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(U) It 11 rathe surpr1,lrq tl'.t.t . CM priMly )ll1td' llqu1d,r 	 nitAN, produro:J 1II01t- of lU cnl.l&lty .tf~ ~ .,ap:n' ,n.a~k 


HtJrwto than tl'lro\llJh liquid percuhNous entrY- tM nuon for this
•• 	 plNdoxical hhAv:lOT is the lov CftNn expadltw. of .",tad per .• 

I 


Iq\III.H IIUtl vhid\ left 10 peTe.nc tv '0 pacellt of thol 'tG"qet fir.. 


Int of eontf.ct l\Iuf'CI. ~hU. eoYft"iftIJ tOst of tt.. oIHrI with "" ~'iIQr 


doni- insldloYSly dangeRIUS to IIr".I~ed 9ft'SOMd. flr:nNyer, abo~ 


Nlf of the A.ft'iean Wlu'tnd c.a'\I&lt'ies &lso Nd aoee skin tlurns lrc

U~d In' .,.por IIIUSe.rd . 

r (U) If tM c;enan~ hid usecl T~.nt, who•• \Mpn' pHSlur-t Sa 

lna than one-thouu.ndth that of lIustud, ~ who,. vtsic:ucy 1i Uve 

'to tight tiM. eh.I.t of zu.urd. then "a..."'Cft" c.lsu&ltiu MNld haw ~en


I nil and tM CODtact c.a,ualU•• poasU.ly ~tupled. aulud!." tU~ 


1n jungoles ,~ t~t tyen t l':9 re1l.tiwly ygl.nUe ,,\!Surd lett .. 


I contatt Nurd .fter: OM or two d..~ of •.,.po...non (Ref. G'. T~ 


11: ,tar .ore. ptl'Silcent tNin a\lltU'd and Ihould 1uc fft ,,"u. 

I (Q) ana _nial should be wry .ff'.~1"" vim f-'vem: for a "".. 

tier of fteSONI. Ita txt"nlle WliCincy produce• ." dfll~lw C'Ont'• • 1'"' 


r nnton of one hKtal"ll with only 70 D of agerK. Itl ~istency nr

• wee, the need fot" frequent ftnevd. Its neu 1nv1s'1)111ty pnclt.ldes 

...y awicllnee ..ere".Nas a" only eoveNd In • :.patty ••nne-r. ThY" 

UY"1n9 in an ~ly conUDinated CM 'IOUld M haJ.a:odous b4!Quse 
one w1&ld SOOtIer or laur 1I1Lftlc:r 1rIt:o .. CDntaWted pa.t~ .of ten.tn. 

. 	 . 
(U) "I&a~ AnIi ~ ..squ.i..\lItG'd. are Yfty slov ..~. 


Illinrs uu 0Nny lDurs to dev.lop, And 10 thale ~ts oIn not able 


-	 Ut .top 1ft ..nadt in prDIlf'eSi. Althcn,l)h the nanvolAt1le T~.gent 


IhDul4 cause no deaths trot. i.nhaUt10D, " ...th trw contact bl#ftS is
-	 .. 
.. IICWSlnD 

,. 
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• ponUlWty. 111 E'.dqftlDOd Arsa\&l est1Nte far a 1ethU Jlr.1n dO,. 
of ."stUd is 1 IJI'UI t which M)uld COl'T'espord to at:o\ac' 1 err- or 

1 ~l of t.-.q.nc liquid spretld 0Yft" ron of the body. IN le1:l\It . 

.... .ani_ 11 stll>U,u to tMrd-degona thft'rNl &urn.. T1M bUster 

threstold tor 'l.aqent is .. ,. _lcrogr_ c:trQj)ltt-. ~ of thl l~t~.u 
~1••""U"l it elCtt"cNly Wlllkdy thiC • e..",dty density of :r....,.,,,: 
tIIOvld be letN,l. 

(U) Tha"e 1.s 1'0 • .sV· "'Y to Uw in .. w.ta'd ~mt ~n •lo,.,..t .... balla. pan.lC\1l.u'ly 11\ tI'Ol"l~l d,1ft.. CU ...u, of 
cours., .,.. ciralllwnud by ~ pa'cut&lleou.t at"t&Ck. c:c.,lAItdy 

.-tud proo~ dothtr!IJ (gloves, boots, NodI, etC'.) 11 pnetlc.all1 
dr.U,1'rt iInd thus itltolfTu lo in chit tropia. _"'- fol..l.cw1ng tic'e 

lwits- an recCll'lMnded for IIIOI:hrately .~iY.. IMn in U.S. ~r:••~l. 

dKlHlt_inAdon outflul 

TpJ>!rnUn. 'T M",trur Ill:" ~n Suit. !If' 

• 

2 

1/. 

(C) So-called t.,......aJIJ.. Ntft'U1s aN Ie- tro. pft'fKt' . 

"T'HUy only deUy: p.lnrKNtiQft. ..open..nd rwtuN! MbH only 

blDdl Nit.rod "for 10 Ot' IS .tAlte' in ttdn (O.~) ~yu-s (Rd• .6). 

Museu" 'oRI through 1••t!Mr rapidly. Bu~l wbber is ,-.Am bet'tup 

.. O.~ l.ayer pro"~1 1M" OWl' two hours. 

(C) OllcriMt~ o1nt:lHnt'S an:I UghC iaprrtqNted clothinlJ. poroY1"e 

sUat&ntiU protection uw:I can be Wl'ft for at' l.u.t' ela'ee "ys. The 

protection fac:wr Zl:D1NUy lippHS'S ~ " froI, 20 to SO, FOridinrJ 
the ointMn"t is m"t rubbed off (llet. I). 1ft pr.actice, lIowo'U', 

exccisJn9" lid .uttued: ••vee h.uId bums tn. vapar at 1000 ..,..W~' • 
ScM ~ft'ate bums appeand elsl'WMN. As the thrHlGld for tIOdsate 

burns u about 200 ago..i",..', the .app&I'e:M ~~.... f«=r llnd.u 

wor-k1nIJ conditioN ..y only lie alIout: five. "'ssiMy the FLerred 

2. 
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eountft. to •••qul.ultuds lIIOuld be lI'Oderate pcnona1 protecdon by 

Ppr~UcS clothi."" dlspowblo ,l.oWI, OlnQleftC, .... rau ,,"Cll 

chblcal docon~_lNtlon Sq\WIdl could nwttal.1.z4 t .... creo IIIhlcl'lo 

_ust ~ 1nh&I»1ted·...all of which would be dlU~Q.Ll.t fer ~I. 

(el Drtcon~&IIII.".tton Ny be t..pracUe&l on .MtY l..U"ge .c&l. for 
&U 11\11: fust-cuss industTt.al powft'S lIeuuse d-atard1zlrq l'equJ.nl 
about 20,000 1b of w.n.ly dlaftl~ted bluch Ilwry for 1 Mccue. 

Protnt1u (Aef. 5) polntl out that "dec:ont_lnAt1oD SA • ~ arM 

1a ncJt ewe dUflCU1t tI\I.n 1ft eN opetl and is only t.utJi1. "'-" 
tile eJCtet of cont_lnation 1a al1c]ht. the d..- of c:aat.-inltSQD 
c:.,..", be vau;ed. entirely by . tho n\lllbe!' o~ shell. tol•• on tN j'r'OUnII, 

ainu ,h.1l.a frequently s~1ka &rod 6xplcde ia the tops of the trees, 
15II'1nkl.J.nq thu with droplet. of .un.rod • ..... ~ and. concnte 
UlOt'b .u.stard qu, tr.nd if lell: W1tTe&ud, bec:m. pam..twd 'w vny 
dUUcult to decant_wu. Thel".fot"e, hUd.il'l9's -.nd hc:wr1u, . when 

possly .contuiN.t«t, -,hI)u.ld be disposed of by ~irq if thiJ can 
be 401" w1~ Hfety.- IUl'TtUq, of co~se, produen & hi9h1y torle, 
naat_rel-l.4en ,1IO'ke, ne pountld to CORUIllin4ta clOCk ·an.s. vue
hau•••• a1nit"ion t_et:or1.,. and SAH lit".. a1.9ht" be of ""'Jot' illpoT'tln.ee. 
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Y. OPD'.lrtOI<lL "~lOTlO11S 

(U) ~v1n9 a~r1&~ the pt'Opertt.. of the yuious edaUng 


Q_1cU .pnts and M'Iinf exaa!ne4 ,tJleir pneN1 dU••tM'tion lind 


.ffect'!YlMSS .cMN~St1CS 1.ft the UUd, we ,lOW .deSn.. IIQn I~ 


cifically ttl_ ~t'.tlorw.l .ppl1Cilttona of ch_lal ...pons under in


~Utt! WI' conditl 0n3. 


1. ~.ICAL~ 

(C) O\eete&l "'",hra e&n be tcmae4 by f:On":MtNt!n9 uruin end . 
vwptatlo~ ~th w.slcanu, ~, &rid T .... qen~. 8o'wewT. contact" with the 
Ot agent M;I to be 1ns\Iftd. CantlldJw.t.d jungle 101101ge will blush 

.gdnsc CN~rsing t:'OOps. SupPf'IIUive UN will driw WUtrilting 

noops ~ ••~. '! v:111 ~t'bed ~" lind llinetttld.. Any r .... ge.M . 
cb&Hd oIIsucle, such ... NYin•• d.1ff, or barIb eNter, t:hat lUSt 

be ' ,ca.led ,or CNVled over wUl ~I. nwnalAJ, c..u.ltia, • . As T-.gt:nt . 
. U nwlYOlAtUe, it should p.niSt m ,. ..:Im:h or 10 mel ltU1 not pre
~ .. v.por I'l.u~ 01:' ~ cIoIfrw1Jd I'Iaurd. T".~ bh"ri~rs could', 

thenfoft, " wU def1Md .nit c.lftfully positioned '..,.'1 from e1vUUni". 
It is ..u to nou we YUl~ Wn-:l.en: IN co.pl.-nt.ry to co...... 
Hon&l int'erdlcrton, sine. they VDft best in h..vy jl,lnlJle••nd ~ Nr

rvw tHils , wheN the"en.., has un.. ~ tnnI HE.nd cannon 
.~.ck.s. 'f-~~t barriers, on the other hand, aN 1....t' eUecrt.w on 
opa. un.Hmaged h1IJhW)IS where 'nucks CIJI IIIICJW Np1cUy over thelll_ 

T..z:.le " l\IID&l"1:e, the ~u1~ for for-.1:I9'· ct.lt.cAl banien with 


var1cul a~nt! 


eel Sll1conlnd CS and ·IX: JCJWden can ,l'OY1de • persistent 
aeft)Sol Mdl'd b.c.u,. sW~~ s... partic1e.t as-. re-SUy 1t"1rred 

up into a wst}' d.aud by any lIDdon in tM al'M. hn1:1t..nc-e in the 

d.IIIp sou. of ~e.~ hI~been 30 to 60 "-ys .f~ CSa 
~••,~l ~ 22 
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nw: • (e) . ....,.. ACtIlr Rlr(UIlIDIDITS 

~ TYI>e of H.1Urd hlutten PeundslJi· . Paurw!s()~:fld.Jj·l 

t Contact 2~ " veeb .-loa -. 
CS, Alpha Il'Ihdnton 1·2 Vftlts - "'.(7) -.. 
DC (S1l1eon) I~hUon 1·2 weks - 150(7) - 15 
lfunard. V.por and Contact ] days ,...,. - 200 
CA ltIhdnion ;.. 1 VHk -.... - 5. 

ee) hn1.el' vtd.t"h Is .. fb1d)le p.lil'...ta'.. the ch_iC&1·MUf'G 

1_ propoft1Gno1l to the rl"OdutC: of the width and t!\e conthinaCion 'de,:,"" 

'tty. (~f. 7). The d\e.lcU pickup fl"Olll CNWllnq 'pver shon: 'l'nss 01' . . ' . 
w11c.1tI9 through den,. 'hNb~'~ . nd taU ,9l'iln U about: l.S - fit- tiaes 

the conn_tNtlon d.ensity of 9l'1IM/~ • . If tM ~p.le1tn1Jlq canue l
nrtian of _ \lScani is Sao D9 on clothing, then .cr~ 150 Mten OWl' 

1Jr'CUnd eont _ tnilted by 1. flN'G/..2 ot H would nsult in .. d.~ywd c.sU" 

-.1ty, \lnlon ~pl.t'e chMgel ot clot~9; g1ovn, ud boon were t_ 
Mdtately avdlable. ~ u. p&rticularly lJkdy to pick up ~st.rd, 

so cr.wUng In"a,a,tard uea' without glaws M:IU1d result tn ' ser1~s. . 
(.al~gh d~)"td ) burns from com:Ainaeion 'Clqllind in '. f"" . tnuns. 

,(U) SJ.ncoe· the' eh_ic&l pida;p varies u ttl. product of burin 
width tillQ me cCInCVlcrmon. the b(lUJtt' of ~ nqu11'ecl peT unit 

bel'T1er l'en9!h is lin inNri.n~ Ca.. Table S). 

tel Efhc:tive dUration ttHa n. f'fthir ~.in • .IS they. are 
qIIitti dapenclent on tcrNin, soU, vegetation, to..nfler, ud deposition 
cM:Ncteri.st'ies. · Only II1Itarcl d<lu an .y.U·~.; c:On.spGlldJ.ng valu.. 
haw bHtI extNpolaucl for T-.-gen~ and H!U. VI is' ", diHu-eM type of 
c:hea1ea1 .andl appoarentl)o' decays p~rily by abSOl'ptUln rat:Mr tl'Ian 
evtpoNrion. ~r, on the aboo;e bMb, 0'" 1-~2 could nUbllsh a 
~ ..gent win", the whol• .length of the Yiem. DIZ (65 lua) In one 

sOftie. 
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- Agent 
Typo of 
~ 

EU.«lw 
Pl~kup 
Dos'. !IIq 

19ent 
"eeded, 
hj'b! 

Vo~~ll1ty 

at 2tC,
!9/rfj 

Tl.. for 
", to
You,ul1u 

.. 

T 

H 

101) 

Contac:c 
(IftCap) 

Contact 
V.... 
Contact 
(Inc.,) 

100 

500 

700 

300 

1500 

2100 

0.' 

'00 

120 

JWMk (.) 

. '-20 hr 
(Ief. J) . 

15 br to 
l ''''''k 

; 

, 

.. . 

ee) TNU. 9nUl 11'lYO~~~1 .. IMmn which is · ~xtd to-rst'he1" 

Wn .cran--th. line of .arch. ContIllJ.r.l~lon deruiel•• eou1!f. tJaer. 
f~t be consldeNbly reduced for nllTOV traUs wheN t'rOopS ft,illt brush 

agatnsoc follag. or 'JUSS. AI li"l••s lOO lb of r-agoent' ,.r kU".... 
~r aiCJht" bt; dfemve. Wider tTdls '~ I'04Id., howew'r, wcu1d be dU.. 

Hc:ult to block with nonvolnU. T...ge~. oIJ.thoulJh b:lYCIUac areu Md 
tnldt puks would' be prime urg-es folt -r-agent attacks. A COIl'd:n.t1on 

of T-a98l\C .m (SCl attacks 'proNb1y ~ld lerioasl.y hi." tho .ccess 
1'OUt'H to .. Nttl_ area. 

B. URCIWT PA'/ICAI> CXlYDO.\GE 

. (0) !he c:albined eff~ of 1n~.Sed !GIber ~yl.oG.s (I-S2) Ud 

the MighHned toldci~ of ~.m Of .~nn is tv con"-" .. survrufn9 
arM c:oveNge to ...~t sortie Nte. ThU quantwi jl.lDP in .ffichnq 
can M seen in· tabl. G. 

w.:lgM:. Aqenc Efft- ANa cev-
EN ).gen!; 32 Munition 11> . vt. Ib ci!nS)'• % eNe. h. 

WI <XI 1600 15-CIII ahell 7. 10..6 U 0.031 

500-111 _WII 	 <XI 1600 500 .00 '0 0.66 

GB 35 . 562 3<7 62 3S.D196' 

~.-- ..""" 

. - '. 

, 
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ec) The ruaolIe'C"S shown in T~bl. , ne '01' uanraC"d conditions of 
4 to 'S mph rinds. neutNt telllpeNture qNcUents, ind tellp4tNtul'Q .1.11.. 
UcJ,er\t' \0 v.porlu th_ 'genU rapidly (i••• , .!toft JefF). n. g.in 

in .re. cover.q8 1s • t'housandlold stnc_ World V.r I. 

(C) If the SO,OOC>-lJ) P"ylO<1d of • a..S2 WT'8 4eYoted ~ 01 fUnl

tians vith .n 'gent fill of SO percent, then t~ Optl~l c.p.bllit les 
In T'~l. 7 would be .v.il.ble. 

tuu: 7 (e). 1-'2 CW AItU Em:CI'%'IDIESS
1111_,,_ ._ ...- - ....,,.,...... ., ... "".

N -
_ 

,....,. c-..,u... 

........."'"""'.... P 
~...... 
E 

.. 

.. 
, 

~---

" ..~' . 

.. ",..III,tta' 

:Joi .._ ......' 

l Oll ..~fIIJt>' 

,*""-",,, 

CMt___ 

......~I 

" ........' H_· 
...... 'Cl_ 

111 __• 
o....u_ 

• 
• .. 
" 

•» 

... 
" .. 
••• 
" 

-... 
... 
.. 
,.. 

U..... 
n,_ 

"" 

~1'J_I~ _......-_. 
-
I~._. ---

-

u".. • I ••Iao 

_Yot...... '" .......-.-.,
IYI"c~w. _ I~U _ '_1foJ J •• , _I
I..... 

-.,...~.~ 
1_1 - ....  ...,... ...n_ 

..~ .u. _ ..."". . 

..'-'"" -.&II _ '-tlIoI.-. ,.... ia' r. 11._ 
, .. ill , ....._ •....._....,.,. 
Yw ,.. - .........' 

(1:) The leale of th... u .... can be .ppwc::1ated by noting t!l.t 

• 1.55-.. high explosive sheU 1'1., • l .thal II"" of 1000 m2 ,ag.wt" 
"~and1ng" troop. and ::JOO . 2. 'to 700. .il .gaWt" ,~t'l'OOPS. The JW

26/1 is ten ~s a. etftdnt" ag.tinSt" t'TOOp 111 opnl terraln• .nd 

100 lb per he c;t.l.n ne needed. Jrlt"ish ~U wggnt t:Mt: e:ntTInched 

troops CiI'nOt stand artWery attacks for a:noe dYn SOCG lb pel" "'ecUre 

11\ .....hour period. H!l'Oah!a.I's lS-kt" .atomic: !IoU vas etfec:nwly 
dutNtt1ve OYer 8 kal2 Ot' 800 Mctal"U. It 11 str1Jdnq to nace thn 
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I1x of the 0191'\t che:aic.l ,.ylOoidI in TodIl. '1 ClJl:Ceoed the lS-II.C tioI;b 

"'~ at Hlto,tWDa in ern of waPQ1 effect. A 9'npMcal cc:rr.part,on 
of wapcn cowrac;. is ,hown "..n Fl,~ 1. 
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(C,. Duple. the divusity of ""pons effem, tIIeN are toee 

COn'tOn denominators. Pr'A~lc.Uy .!lU people In Dlue IIwltu'S (PtO

vtdl"'1. they .~ 9u-proof) cculd SUM"" any of tIM! abcW at'tacU° - (dthcNqh pr'olon'/t\l HE n't.acb of this dendty My produce DGltd C'C:Il- ' 

lap,. .. well u physicd desn",ction) . AU att;1eks, except T .... g.nt 

and HD , could ~ thw.rted by prior evacu,1.tion and r.tpid. Noccu,n"ion. 

£vaeuation of n u s the Sin of the D1sttl~ of ~1. (is,aOO M) 

is, of cou..s.t IftUch IlION difUc:ult than sld...ateppinq the c:lcud frooos 
• tlurn1ng C$ 9l"'fMde. "naIs, whUe .the to1dc dIKe of c:s ..y only 
lue • few e inu.ns. the .sc.Jpe .m noc:cu,.tion n.. n_"nary to 

thv.~ I liZ or ell .ttack Ny toUl , feW hCu~·. · . 

c. EITECTIVEl«SS 'OF ItESP%P.A1'ORY A'tT1oCt 

(C) Umuked ttoops and supply colwN\s eM ~ expected to be 

CClIpletely neut"Nlbed by CS-D1 .tt.c~, piovilSt:d the agent c:l..cuds 

an ~pleni.shed f"quentiy enculJh. A period of MellY troop "TII1Y'i' 
wauld _nSlle until aukS cou.ld be provided. A fClU1""1l'lN:k int"errupt1c:.n 

of hd intUtNtion wcul.d have unltnown consequences on the VittNll 
Wor. "ajot" .-t,,, 'ultu,rnion With CS-b1 would be .. tac:t1c (like the 

f1rSC Gel'Un chlorine acndt) that possibly CCNld lie used only once 

in • dee1live IH),.· A laC'ge force Might be enc::bd.frd by fi C:S-IM i'ilIg , 

INI ttlen 1ncilplcUtned aM captUred. 'the en-y wo.ald .Pl"Obebly CTy to 
\ r..atn diapersed untu .uks were obt.Sned~ M,""iv. ....td\ and de

uroy O;ltlNtions could bot ·weituUd under the ,totecricn of the hrl· · 

. tam: . cl.cud.a dur1ng' thiS intuvU. 

(U) Medem. lHalts 'Provide at leUt a thOusodfOl.d pL«ectiCft," · 

av the d~ i nfluence of CS ww.ld ch~ tt-c. ft'OOP 1nc:apaclUt1on 

to the noop hn..llilant chaed by ccnti.r'llous INSktng ...t\e:n good Nib 

a" provided. 

'Rowwl", Dlroth)' Ktte.Und CUrk pointS out 11... cha.1ce1 lIruk
thro.Ith attolcka in world \Mr I. 

"und-r IdNl conditlona. 
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eC) A lumped pu"::'.eter for the loss of vorldn':1 efficiency caund 
by the physlo1oqlcd t-Jrden of' • gn IMsk h.s been s .~ ac ~bwt IS poe"",,

• C'ent (Kef. 6). Another' U pC:rCent of the tl"OOps uy bccoce cuu..lUu 
frCIIII poor Uttini of ~.sks. ~USt" 2S percent to lQ pen:ent loss . in 

Il'Iqrt -ter!ll c.ap.bUltY m~ ~ .xPec~(d ~.1nst nalItn..lly lIuked troops. 

In. oIddiUon, prolrnged qo1S chl"'uts ",111 invoke furtl..r reductions in 

efficiency becauael 

1. 	 A un C'N'IOt ••c, dl'itlk,' SIIOIut, va.lc, 01' 

blow his nose whU. lIl..k-.:l. 

2. 	 Whil_ sleeping ... mask ..y ba pushed oft. 
J. 	 Vision is redu~ . by the l-.ns field .nd by 

-. , ICNtches, dlrt, ·.nd f01 on ' th_ lenses. Tel... 

• 
 lCOpeS .nII other optie&l instt\nle:nts .1'0 h.nt 

to use bec.us. of the .candof! of the lanses. 
4. 	 Dtl.lp.tlon of body h,.t · ~ hindered, which 

1ncreasas the hut burden 1." the tt"Opla. 

5. 	 F.cial skin Wecnon t.n beccme .. 51\"01:11... 
. 6. 'l'om. cor d.lIIoIged usb CCI bt ••eted durin; 

'ftllonged use .. 

7. 	 Vole. eoIIII1nlcatlon is hinde"d.· 

t. 	PNcN~" UftIU.IId.ng: ....y C~UI. casualtie,. 
FUlure to ...11. loon enough "Y t.e f,at~ , 	 '. 
or inc4~e1tating. 

(1J) The lut two ta~s each acc:ounud for Ccut' 25 pr.emt Qf 
the au gas cuu.al.t.ies in hbrld War I. De,. A1r1l1t"iean datt "fleee 
the ~idlousn.ess of ·1IUs~ard 9&1, which COUld not be acneUed in lev, 
INC" 1ncapa=ita-ting ConcentT;il~iOZ\S. The · percentages of ... sklng fdhlre 
WN natur.tlly different for surprise phol;cne att"adts, which Wire any

th1n; wt insidious. Table. gives '-bl'ld war I statistics on projectOl' 
.~.cks vith phcSgntl. . 

• 
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leason 

.....~ ..... 

WSONS I'tIR CASUA1.TIES noM PRO..TCl'01t AnlCXS 
(R.f. ') 

If?, 	of ''''utl:!,;! 

1. 	 $lov' H.asking 
fl. SUrprised when dnllll3 land:M SOO 
b. UneXplceed clpud dnf: · 	 1'0 

2. 	 S'.aIt'r1aed or "uks Lost or Defect1w llOO 

3. 	 F.U,,~ to Ha,!ll '. 

a. 	 bleep In 
b. . 	 W.kened and. cCNld ~ find Msk 79 

c. 	 Oire~ hits (wounded or :lsraed- Sl. 
:lately OIIercoae) . 

4. H.,k 	PenetNt~ &.2 

S. 	 froa.iture UlIIIoiItking -U 
~AL 28SJ 

(U) bong nc:a.1Mlly usk-.qu:lpped troops, u.s. t1.eld NtnI.t 
FK..,-lO es~cell ... so perc::ant: casudt1es fl'OIIl sul1'rise nt'ilcU on 
~s uNier lI.jor streSS !toII exertion, hague, tem"N~N. attadf., 

cr mental Stress. 

(u). Troops . eI\9aged in mm.l, mUd .edvity wa.&ld suffer 25. per

cent: casu&1ties tro. • surpris.• cheaicU .tt~ek. while ' noops under 
f&YONbl. condition$ would suffer 10 pereent cuu.ld.u. 

.. 

•ICUSSIFIfD 

,.. . 

I 



.. . 	 ......., 
I 

I 1. M.tphsM 


(S) A h.msslr\9 .tuc;k on tc.lphon" 1,' depicted In Fl1. 6. ,.
• I bolt of CS ~let:s '; h IOI\? "nd 1 b wid_ ..... pn,~ x,.td "C'rJII 

the dock .~.3. The den,lty of deposttlcn v., 10 lb/h•• end so gnly 

I 
 )000· l!l of .!Jent were cXJlanded. ~lth .. !Io--.ph W1.nd h'Cll'll ~.h. nort'0, " 

t"r1et .rt. doi.g. of '0 ~-~tn~J .., .ntlclp.t~ In the t.r;.~ .~ •• 

A IlIOn dculled .ppl1cf,Uon of t.~. forw.al,6. in -nc~200 shows • t"r'?"I dol. ria"" h'Oal ]0 WI9..tnt-J on tM 1,I,.,.u.s lide to 70 .g_ln,.J on 
\:1\0 downwind Ude. Th. 20 lICJ'11nfaJ COft'tQ,lS' .n«~. ~nd 1. J ur fro. ttle t&~t; the 10 .,-.1III/IIJ ~r ",...ches J.8 b downw1.ndf em 
the 5 ""9""",Sn/r.J ·~OU9' dt'ifu , _. ThI tl.. of .,u,.~ of th' ~lovd. 	 .t tIQ,Ild btl .bout 10 .lnun.; t ..,."fo~, the do,.~ con~rs in Ftq. "', 

. ","lent .bout tm tt... the .1I'borne ~ntrnlON. 

r ($)' CS 1. ~ner.lly c9nsidered lntole~l. in eonc.ntr.tlons of 
1.S 'to 2 D9/a1 -.d. d1St1IIC'tly ~"lnf~ to • col\C'mn"tltion ,,'• 	
alIout 0.7 raqIM'. E~pn1ence in World "I' 1; .nd dvllJ.n riot d.u 
.bows thole p«)Pl. will run ~tHy hca irr1tant windblown cloud.. With.S-. wind, the H.aipIMmJ l't!siOtnts eculd esape tro. t:he (:'5 n a 

Npld v.&lk. The "sult:. then t of th1I l1qh~ .a~ack WCQJ.d only lie the 

haral...nt M\d tllDpor.ry dUlocaclC1'1 of the popuUtlon of tt.1, ...port. ., 
lIcI fI'Olan9MI s.nc.,.c1tU1cm WI.&ld t. ezpe<:ted. Vot~ -i9M De .topped 

far 20 _tnJUI to 2 hours, d.-,.n4.iDJ 011 .... ther en" not m. tIOriten fled: 

to open CGWIt'l'y. bputed NidI e19ht ,nsuU ift v.aryin; d~s of 

evacu.tlon, ,~~ c:s vic:t1Jls. 1ft gentNlly considered highly "luc'Unt' 
to bce npe.nd donI. SUch han..lIIg raids VCNld tie a Itep ~rd 

the Cliusv1tzian principla that ·w RlSt place' (the enemy) in a situ.. 

men in which ccntln.dn9 the wr U , aaN oppresSive to ht. d\an 
IUrNnder." 

(51 If lO,Ceo llt of dip1!.enylchloN.n1r:- w" used in pt.ce of the 

CS , ,ccnc:.ntrulons in the t.rgtlt .re. wou.ld exceed 10 ftlJJ-3. "'.dl~.l 
(hr. 1) reportl t hat 2 .,.-,.3 ta intolaNble ritl'l1A 1 Dilute, .and thlt 

• 2,·.imta uposure to 10 .qt-) cause. YOd~, cough.1n, • .nd ':'111: in 
the ionhead. e.rs, .and dlest', Jf-lJ.Dwed by 'dyspnoea .rd depression. 
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S1nee the .te'r-.rf,et, .~y l~.t 10 or 2Q ~OUrl, •• l~,l. reid .iih~ 
41'~~ • city tor • full dAY, unles. ",k. w.rt wid.1y ayellabl••tr

\ I ($) If 10,000 Ib of CI '"" "dlSPUUd uN'Jr th.,. C'Ondl!lonJ, 

. the whole S-"'r:I' Ut"9.t ere. would be within die !echd ccntours. andr twurdcus doug. 1lI1qht u ;c.nd IS b downrind. 

~S) An afton heard question Is whether .~,ph.rlc Y.rl~bll1tyr Nku '10"98 ccntouf'~ too .~t1c to pradl~. If one .u'U,"S o.uk 
Field .....th.r is, typiC,,"l of the South "'lrw s.. '"'t then v. not.• 
l.ps. ccndltlons .pply only 4.2 pcrccnt of the t~. and ~ OYer• 

• 	
of tf\. t1...• ~ oCC\lr .~,n: 1.4 pe~ ttl!. wculd indic.e. fMC 

1:11''9,1: doiage, ",oul~ be within. factor of twO at thon .hoIm In Flq• 
......12 perc.nt of tl'l. t1:l..........n 11 .)'"'Optlc: w••tl':u d.l1:Io We" not 

UI~. Such ptttem stability does not 'Wly to i .sol.ted point ,gura•• 

.tlut 	It 11 a zonule of the 1_ of ~~ nuJllbers In an .rTay of bo\.I"t~ 
nJRitlon.. This s~.bU1ty 01 rwnr1c.ally luoge U'NYS hu long been 
noted in f4llou.~ cdca;.lo1t1ons. 

. ' 2. Ril"ClshiCl" 

(S) The an.tegic nuclur n~.ck.t on Hiroshil'l'.a .nd Nagas.ki are 
widely credited ',with t"eNi.n.I~1n9 Wor~ w.&r II. "O$~ of the des'tnlC't1Oft 
and de.ths ocaaned within 1 "U'. of ~ sero. As F19. 5 shan. 
25.000 a of ne~ .gents would have producttd • mo~ extensi_ leth.l 
arM vid\ the .~ot'Ol091c&1 cord1d.ona prwaU1ng at: 08;11 on. the 

,ttl. d Aug\l.e 1945. "nI. d1rec:e ~r1son of LDSO contOurs it. of 
ccurs. t • ccns1deNbJ,e ownillpW1c:at1on if proeecrt.......sures .l"tI 

, waUable to the t:a~t: ~lnian. '!tie 1J)SO "tad!us fOl" people in , 

coru:~" bl.JUd1ngs (hOt 1n ahelHl'S, but _rely in CQlU:fta. b!.;Ud1.nqs) 

... only 0. 12 DUes. "nIe LDso Nd.1us outdocrs "I 1.1 _Ues. Ag'.SMt 

,. CI anack, mnlUng wlmin 30 second. vould reduc. the LDso 'l"H to 
1.5 Jta2. At 60 Secordl, the LDSO contcu1"l vculd only cover the S_bl2 

t.l'g"8t .rea. Halt of the windows wit:hin the target nea would be 

broken by boaIblet explostons, dthcugh such breaka~ ..y not be es
senn&l to the .ttaiJDeztt of ~mou. indoor gas dosages. test.s tw.w 
shom that lD.ult:ard penetra.tu iliA_ tunnels by no'C"lWl. c1~C',Jladon to 

• ftUr"Uble deqree; 

cerlOl' do' ........ 
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(S) ~CfIIiIII"ftrf.nlOftJ of f"t.&liUu with PtOtKtloR lie HlroaPll=t4 
.~ .ttl..ted in the follovin9 table. 

WMR£n Protl!CUon FnaUC1at 

15 ).t ..""'" ",000 Cactud) 

IS kt Oonc~t. · bul1dlnqs 1,100 

CI or VX ••rosol Hen. ~ 100.000 

ca 01" VI ..rc=-ol ~~.ec N.k1n9 - 25.000 

C.::J "--
RiW ....... • ..u.... _
-_.... "'-- .....--.,~---

1.0»_,"101, .. 

-

0-0... ...... _ 

loo'_.H.CICIO • ." ...... 

AGUIlE S (C). Kroahi .... I..Ind... ...,.1.....~-' AtNck 
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VI. DI$C'USSIOf 

ee) The: var1e~y 01 chuic:a1 oPCiCl'lI Ny .be I~rizlid &S 

follows I 
J ol."den of lethality ,(_ oS, ':'" 1S, 2SS) 

$ O1'dera of cowr.9'I/U (l01, 1001, • . 10001 HE) 

. J orders Of pe"'i.t:o~ Cl .hour; 1 day, 2 ...ka) 

4 orden of duratIon of 1nc:.paeIhtlon (10 aln, 
100 .111, 1 d.y, ' .....ka) .' . . 

J typel of <tttac:k (ey.a, nlplr.torY,· ard plttlolt.neGld) 

(e) Of coYne, the 324 eaUI In thia ...trix IN not all occupied 
by • apecifle r.~le&l, but the varlety 11 1C11l f.r-rcnq1ng. 1eg1n_ 
!'ling rith ~be three r~1 of 1ethaUty, it t. clear that w. J\r.Ie tw 

ateps on the "c~,RiCll'\ leale billow thl 2S PI~nt: COftWftUon&l HI: 

letM.lJ.ty. 1'bI third Nnge, .,erw guel, npnaents I higher le...1 of 
lIe.hUon than HE-noc bee,lIS" of • M,Mr hta11ty rae, we becauM 

of meter COYer. per poo.ind and ~he !lft«t'er downwind hoUnd of·.CI. 
StW; it t. in t .... dI..na1on of tS- thIC the c.hea1cala h.... their 

~c. W\iClUl cQ'lcribuclon eo ..... 

'(e) hn1't.nc:e in tu. of ·tt. haquiauatUdI s~ln tN: de
nial. Of tht dock areM Of Haiphong. tM cont-.1rl.t1on of l:rMllhIpMnt 

..... of tcch ·raUl'O.-da and tzoucU, Md thl blocUde of .'jor Wilcra
' tlcm rout'e• • ' CClnt_WtiCl'l of uch1nery, trucks, riwr toRI, truck 

plrcl, tGGd, 9W'I, atd ..wtitlon ~01ll4 puc an lauNe burden an the 

Al.n.ty tued Norch Vieen. ,,,,ply ayn.. PApdr of C'OI'Icaa.1n.-ted 

)l'1dqas. pclI'Itoon 'tridgea, · f~rie., ~s. &rid pgwer pllnts would 

baw to aw,ie elabor.te decQnt_tnation ....Ufts • . Yiet Con9 attacks 

en Salven ~ Ku. obviously call fft tv .plO)'Wle:ltt 11'1 ' place of pafl:e, 

I'OCUta. hi fl... loth d~"" and ~lnp wolll4 be I~ by 

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

.r
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the ""e of heavy c~o"", ot nonllt~l c'-icala. n. '1M:Ce'~ of IlPI.. A9'dlllt 'the Konan FOI not. tI indlc.e'....

I 
(C) Yi.t COlIg .• anctuntu, .uch .. z.cn. I), .. Mtloll'al capdl .. 

datu hI' u •• denial. Eith.r the low .. vo1&\.Ua V'I.lcMlU 01' the .11.. 

tconiaed riot .gen~. could be used. 

(C) SulIK vi" and mine ~rr1..n would. De .~renely hAtd to 
ptnau.ta U they wre huvily c~ted Vi':h T~ or .b:~ with .tn.. 
CClfttainlll, VI or T-.genc. .. _bed chlaical _ lIE .tn.Ueld can be 

,~ .. wU del1n..ted Mel .ark.d for c1Y111.en utety ..... oKlIIary 
aindteW. 

(C) J.al'Tlan CIn, of coun., p"...nt .~.pt .•w11 .. p"wrrc 
Ulery or Wiltratlon. Tht pontl>UttY. of trappiftg ,. ..jar ~lon of 

Morth Vi_ma divisions by cheatCally blocldnIJ ..capt rout•• ilpp'an 

wry attl'oI«l... wh~ cO\lpl~ vith an aU~ ct..tcal 1rv:apM:itl'ttcn 

attack. The .udd~ caJml.N and e11aLn.ltian of thl hUe. Gt t!'le Hofth 

Y1~•••~1•• might be poll1bh by ,. .w:kien ....., ... _playmtnt 0' 
ncnleth&l cbletcals bdor. the Horth Viem_s. cotaLt obtdn I UU 
and other chemical prot-=tton . nw Ucla Of '" ...uN I1Jd~ war eight 

.t. ~ by t .t. ,\ddan uplOltatton of .cMa1call-juac .. the Cen.. 

• 1gM hAw won W : by c:mple" txploitation of thtir c.hlor1ne break.. ,_. 
(C) Ewn w1~ • dKb1~ Y1c:toly, ~M OM of ~~ 1119he 

nellee the cost gf CCIIJ:I,at drauttc.uy. For tnat..-, riv:k ••truc:

tiClft tIy ItCII::XEn II ~t • .req'-l1n. 47SQ U/hA. "'hUe 10 pta2 of 
....icant .pray would ..rtol&lly cont'~.at. b«h CTaeb CMI cargo vith 

....x;.diWN ot 220 lb,lh.a.· n. 60,000 tOl\l .xpaded by 1..52. UO\r.d 

U. knh In usa adght No... Men np~ by • few C'ha1M..t tgna gf 

c_iclla·..pel'hlps ,. ten.. or tvenqt..fOld redUl:t'icn in lorties. rN.· 
.UN qainat' "OI'th Y1.tn~ couW be lId.ntatMd by reUri...ly UP': 
Nids with CS , IZ, DC", or 1'-&gw\t. n. rechlcd.an in U.S••fton:• •. . . . 

1'1111 Nlatiw .... of truek decant.aMttcn "rial t"r\ck np&ir is 
wcert~. 

lS 
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would include not only d~r INc alao ~h4I n\llber of ~ troops, 


I line_ c~C&lly equipped t .t"OOPI an conside..ably enhanced 1n tf,ghtLnIJ 


P'OW':r. u Ge7:WI1n lI\&Stard q4, ttaplgyment showed 1n 1918. 


T 
 (e) It lIight 1:0 arvued that: tw will Allo. be \&led by North Vi.tn... 

lut vith 1\1. liAllted payload deU...ry c.~biUty. the enDIY wlolld MW- to .!c&l~. to ntrw gu to achil'" ."y tffec:U'..neSl. But etc&l.tlon 
to n.~ 9" would .e. to be ~u1c1d&l for '" COWIt'ry vU:hout' all" au.. -	 penor1ty and without 1M,h chelltcal d.fenles and ndtc&l reaourcel. 
tlC&latton to M~ ~nt. an 0Ul" put wuld fUft'hu' ndUl:I U. S. .or.. 
U. ~u1r.-nCl in Korth Yie:rn- tor • p ...n d~ b ...l~ 

• 
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(C) The foUOW1n9 canclU:'lonl "ianlt.n, the ""e of c"-1cal 

wupona to perfOIftil nr~.g1c 1nUrdtctiliWl ., .. 1C1ne apply pMC'elly to 

lit)' 11a1t~ Wac' conditions. HowWlI'. canclulians 5 through , apply 

apKtf1celly ~ a. ·Viet:n.... ",u. 

1. 	 ....,.Nl Of nanleth&l apnn offer , "jot' ntttllllcn': of ' .11''' 

pOIIfU'. ability to deny Aft~ that IoN lic_1" too 1~ far 
III co...r&p or an 'proscribed: for leu of c1vUJ... cuu.lt".•• 

2 • . loth 1et)Lal MIt lnClplCit~tn9 chcI1cal. (JaylOoids can gtw .. 

liDtll B-SZ an affectS... ""cpcn tn. cover. greater than 
the .caaic I:Ic:IaIlt '\Wed at 'K1I'C1h1wi. 

3.. 'lNN.re indication. th£ cost. of U. S. _tUtay effort'

-'Pt-be lUrked1y rad\lC'ld (t.n .. fiVUI depH of .Uecrt...... 
Mal) by eM exteNt... 'use of I1thlr nGnllCh&1 01' b~hI1 
dwa1cala. rus un of COlt should btl DOn tboroug'~y 

, 	 .4. S'tHtt¢c :lnte~ct1on ~c:al atteckl wor,14 chaIe, 0\Ir 

I dl' luperiority Dd would be dU.Hcult to c:ouaelHCt' . for 
.. .n.y vithcNt au Ind technalQ91Cal 'upldorlty. 

5. 	 tv Nrrtln CCNld. Nrtnc:t WUt'r«ian ' ICI'OII CM tta. cd 

5. 	 The No Chi HiM Trail. aight ~ ••rtous1y "ICriet:'ed by non... 

lethal ~.-pud.cw..uy the nangueou:s l1qu1d ....lc."c
T_. 

" 	 " 
7. 	 ~1e laneeuuie:: , s\Ch .. Zane D, could ~ neut2'alised, 

mel. tM Yiet Can9 now CM" could fa. driwn out by nanluh&l_0. 
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- I. 	 "_jol' Viet ecru, unit. could be bolated _ 4.lf••Ud by 

nGnbth&1 rl1l9 L"'1d. 'I'!t. &tt-.:ka. 

t. KalphcrlW hl,rbGr ~ oth",' tr.....hlpwr.'t porn eould ~.'. 
l~ly dls.bl~ ~ n~l_~,~ ~~•• 

, 

" 

3. 

, 

I . 	 ,, 
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' 1. 	 C. Wachtel, gU:!!'llc:ll Wuhrs. Oleate,!l PUbl1,s1\1ng' Co . , Inc. 
19"1. . 

2. 	 !!.Bury Probh:lIIs viSh lu'Osob and lfcnR'[Jisstftt 'Cases (U" 
IfDII:C, 1946 (U). 	 . 

.. 

,. 
•• 

aid Air ro~. P!PIOVT'"t of 
~~U!!Lm~1Sl.w!S!!!U (U)" ..,d, 1... (U) . ' 

5. 	 I. Prentis., Chemieals 1n war, McCraw Kill. 1937 
6. 	 ..J. mese, ~Tbe Value of Toxic Chemietls 1n Cround Wattare (U),

ORO~·'12, 1"1 (~). 
7. 	 ~ld R. Sheldon, ~A iarrier Enforcement concept CU),

lnsdCllre for Pefense An&ly,.. , R.,••rdl 'ApeI' P- 199, lYrch 
1968 (Sln-' /LD). . 

•• 	 D.It. Clark . -Eftemvenlu of .Q\eIdc:al V••pons 1n World "'.1' J (U),· ORQ-SP-4J8, !fovMlller 19S' (U) • 
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(e) As. c.Nck of Eq,. - 8, • thloret1.c.al c&lcwation eC\ be • .s• . 
of .. Ll'tIUt projeccor .~ at the Britbh tett f«pity It Porton. 
Equ.tion • pNdtet. ,. rediua wnua tiM for • Livens .MU ...hewn 

in Fig. A-1. n. @rftlponct1ng aljlnt' c:onetntt.non is &1.0 plotted. 

.. 	 ee) At !'orton, the 14......,...heUs hit, on trw •.,uave, l2.5 • . 

apart'. 1'htdl. fran. "go A...l. owrlapp1llg of chud. tuned b)I' 10 ieee 

on.. n ..l1t eta. of tM c:l.OUI! " ... &!lout 7Ci Ma, so tM .\oItIr~ hli9ht 
of the cloud (us~1n9' .~KtI bunt'S) v... abouC 1& ., the ••_ .. 

thil ·....~ rtd1ua frm 10 to 70 lee. Stnc. 18.5 ;m/ta2 ot .nt wn 
Nle&Hd. the' .wrage c.onet.ntrilrtCft f:reB lQ to 70 Me v.. atout 1000 

DIJ/ra1 
I giwn • dole of 1000 ag«nt-J • 

.. 	 -
.....,....T"T"l'T:rTI1rr-"Tmnr.;...T-I-I"·... 

1'~,--~-1-Lt.~~M:--""-~~.~~..~--.,--=~· .. _--.- ----n.._ . 

flGUI! A..I (0. eolculaf9Cf U.... "fItot-t- Ooud e.p..iion and Concentration 

.__ ~ 40 

-. 
.\ 

.'\: ....... 
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r cIrIIIfth. 
! 
• ee) Prior to )0 sec, cht conc;,ntr4tion ven.•• &I ~ t.c.UM 

theN 11 no o·.,..-I.p. Ualllf Eq. 8 for It, GI\' C~ d.rt..... equ.tion. 
tor the cone.ntr.tion (e) ~d dose CD) AI tollows."C • COncentntlon D mais of &tNTlt <-)

I . ' 4/J" ..1 

• •• C _ (12 to 14) x ,"0 'JUI 
'0 • j

Ok 

(e) For. LiwltS proj.~U., 
. . 

'. 
"~nt - U.I k!l 

:. tl"O!l Eq. • 

R. 4nmr x 21 . CA-'),,(ieY/8 x tl~4 by Eq•• 

l/4 •1 (A-J)••." • 15 5• x 'f:llt x t 1.6 ,,1/4 Mtln .' 

I

00:. 104 el / 4
~MtrglC1"1 ,. 1360 c .. 10,000 t-l / 4 

0 

CA....' 
:. C . "10.000 t -1/4 

And dose • D -fe de .. 40,000 t 1/4 r.;-aec/m' (A..S) 

ee) . After tN bunt clouds at~ to owd-.p at' 1Q sec', CM C('l1" 
-1,0

centrftiCl"l vUl Cftly dltCline .. t 

... 

;I 

, 
/ 

, 
I 
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:. For e > 10 Act 

C • lI°o{h)1/4 
(A06) 

IIId do••• D .t... edt'. (I.'J., ,,'I' -2Q(J) &q-.ec/la' 
10 . . 

(A-n 

(C) total ~o,. 11"011 0 to 70 lee ' folr' (.nu 1n tM cloud .t 1 

Me) ".ow ~OM' Iren rq.: l-S ...t .1-7. 

~al Do••  U7D • UOO • 24M "~l1nJ-S (Aof) 

ca) Jilt d\lrll\9 the first: t .., I~', only ~ ~-t"ll'ds of 
"tbe are. is cowNd · by clolollh, theNfore, .......1'., dose far thlt whole . . . 
.,.. could be f 

1)0&. ,. 800 • !loa  2100 .CjJ_tn....' . . 

eel The ....ured dOM R I'oftcn v.. about 4500 ag.1n/ll' (or 

tv1ee the preceding' derived valw), bo.o:: Ie lIuse t.. I'eDelIIblnd tMt 

t .. t:haarKic-.1 model "1..1 spberical .~t:l'y, wMl, .~ac. bursts 

Aft t..uphlrlcu with .oat of tha wl«1.le .".rrc ~ ntatn.d 111 the 
gI'OW'Id. n. nee eftece wuld 118 to doutI1tI 1:M dOl.,., g1Y1ng .".ry 

food ~ vith "thl Porton ..u~ts. 

eC) EqU&tion 16, hGwewr, pndicts .. dose of 2160 mg'_1n".'! 
which U ...ry close to the \a'iI:O"UUed theoretical vdue derived on 

~. 41 and "'B. 
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APPCiOU; B 

(C) The to,l10111n9 t.bl. presents tM MUrds to btl ewpec:t'ed 


r!'CD "the d.plo-,..nt of v'r1ous code chDIUl. and riot ccntTOl ~tnts. 
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Not. tMt for short ••po,...",. d .. riot control . ..-C's 

to_ie t~ 

....... 
"'..gene 

0Il0rin. 

".ben
tb\Owlde-.c.UoJine 

a:r,1IA 
<0 

1Iyd...... 
S\&l.flde 

1Iyd..... 
Cyanide 

-es 

~i. or hydrogen sulfide. 

t..ctwl ift 
Shon: Th'. 
-< J-S ' ~1ri) 

1000 f09/raJ 

]000 


10,000 


6000 


20,000 . 

, 

5000 

-

1'" 

'00 

. 20,000 

10 oz" 

' . 

Lethd 
(l1>60 l\11n) 

100 IKl/rttJ 

ZOO 
.000 .... 


. u,ooa 

-(1 

S.. 

h., 
700-1000 

2000-4000 

1... 

. '1 

Prolcnqed 
Sot. 
.....1 

• "9/m' 

,
.... 
60 

-
~.1 

'{110(o IIrI 
460(1 IIrI 

~ 210(1 hI')
4...20(6 hr) 

- '. 

~.7 

1/2 ../IIr 

' . 

,roe no Il0l'<< 

"fin~n~ 

t..n,.ts. .....""". . 

a..tc..... 

I
nc" 3- 21S 

WchCel', 
CWa1co1 _... 
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