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I 1. The p r i n c i p a l  conclusions of t h i s  review of the  DSE p a n e l  report a r e  t h a t :  
l 

o I t  rightly emphasizes t he  need f o r  

. upgraded  lntelllgence 

. .new, m i s s  ion-or iented ese i m t e s  of chemf ca'l m a p s  requl r e n t s  

. stepped-up f leld exercises to evaluate embrat p r f s r a n c e  on ehe 
chemical battlefield 

. studies of low cost deni i l  i t a r i t s t  don methods 

a It prescnes d e t a  wRIch over-estimate the m i  S i tary impact of chem3cal 
weapons sgelnse farces w i t h  anti-chemical pratactfon 

o It does not appear ta have ccrns!cfercd the sRsrtcsmitrg5 of the U.S.  
perslste~t agent VX 

s I t  over-states t h e  disadvantage o f  c x i s t t n g  single-fill chemical 
munitions and does not appear ts have exanl~cd p s ~ i B P e  limitations 
of blnary weapons of current design 

o lit does not discuss the p s s i b i l 9 t y  and fmp'8lcatisns ~f yery high 
levelr; o f  c ? ~ I l l m  m3wa!tics frm chmizsf war I n  Europe 

These conclusions laad m e  to the f s f ' f a w t n g  elifferanccs on mejwp, near- 
term pol i cy  i s s u e s ;  
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XI. DISCUSSION 

Speci f.ic comments on the DSB panel report ere organlxed below under 
scvera 1 headings : . . 

1. Soviet  t h r e a t  . .; 
d 

2 .  War I n  a chemical environment end anti-chemical p r a t e c t i m  

3 .  U . S .  chemical weapons. stockpllc and requirements 

4 .  Binary chemical kapons 

5 ,  Civl.1 Ian casuelt ies 

6 .  Future trends 

1. SOV l ET f HREAT. 

We 
know B considerable amount about ~ o v l c k  ant 1-chemical protect lve po$ture,  It Is . 

pervasive and wel l  exercised.  This, hawever, provldes no measure o f  Soviet 
offensive chemical preparat  ions. A strong defense i s  t o  be expected in view af 
t he l r  Wll experience and the large U.S. c h m l c ~ l  weapons bulldup of  the '53s end 
'605, coupled WI t h  the fac t  tha t  we were not then part  f es t o  t h e  1925 Geneva 
Protocol and had officially refused Congression~l requests to resffirm our Wl l 
policy o f  no- f f rs t *use .  The ssvere lack of evidence regarding Soviet offensive 
capabl l 1 t i e s  pot nts to the need for up-gredlng t n te  l 1 i gettee ef for ts  as r e c s m n d e d  
by the DSB panel .  The panel's own repDrt, huwever, In s m  sectZon~ perpetuates 
worst-case Intcrpsetatlans, the basis for ssFhlck i s  highly questionable. The 
trouble with this is t h a t  It tends t o  obscure the questions, when awareness of 
them could be Important i n  policy Formation and In intelligence ef forts .  Prudenee, 
not definlte knowledge, dictates  that we assum the existence of  s subs tan t ie l  
Soviet chemtcal threat .  

2. WAR 1M A CHEHlCAL EWOROWENT AND &MY!-CWEflICAL PROTECTBOW, 

Vhe DSB panel report r e c m n d s  major  expans ton of currsntly planned 
defsnslve and retal  l a t ~ r y  khcrnical programs s t  s f lve-year cost est i m t s d  by the 
p n c l  t o  be t i m e 5  the $2,470 projected for  current programs. How- 
ever ,  the panel report provldcs almost no data and analyses on t h e  Basis CPP which 
i t s  recammendotions can be evaluated i n  cmpetltlon w i t h  other options for uttaiz- 
ing defense resources. k reover ,  the panel peport reflects unfmt l gar I t y  w t  fh 
svastiable dater en matters of c r i t i c a l  importance t o  f t s  r e e m n d & t i o n s  regarding 
dsfens i ve and of fens ive chml cal prcqrps  , 

For example, i n  ~ r d e r  to  illustrate the potency of  nerve agents the panat stgtcs 
that "A drop the slxe of e plnhcad can  -use death i n  minutes ." Appear %ng 
by Itself, th ls  sfastentent suggests o serious @~verestfmte af the percutaneous 
threat of nerve &gent$, parrttcufarly i n  the case o f  t h e  U.S. persistent nerve 
agent V X .  mile Ot Is correct that the l e tha l  dose o f  VX i s  about a pinhead's 
worth,  t h l s  refers t o  the  dose actually absorbed Into t h e  body. i t  1 s  the amwnt  
asalmted t o  be l e t h a l  i f  injected ditcerly In to  tho bloodstream. f 4  applied t o  



average skin or clothing, t h e  amount of: VX required t o  k i l !  or incapacfeete and 
t h e  tlmes required a r e  v e r y  much g r e a t e r ,  as- shown be low :  

Estimated Exposures and Timcs to  lncapscitat ion f o r  Agent VX 

I 
i 

I n  t h e  body 
I 

h u n  t (mg) Time t o  Dnwpaci tatian 

0 . 6  ( l i p  1 nhead")  

Appl i e d  to averaqc 
*- - - 10. 
s k i n  - 200. 

A ~ n l  ied t o  U.S.  A r m v  100. 
summer un i form 

Even troops i n  eonsidcrebt y less  than f u l l  procectlv@ posture can be d l r c c ~ l y  
exposed t o  VX a r t i l l e r y  f i r e  wlthout neccrssarl l y  s u f f e r i n g  heavy casua l t ies .  For 
example, f i e l d  manuals soate thet  a battery volley of airburst 155 -m VX (6 prn- 
jectiles) on a platoon s i z e  target  (100 meter radius, receiving 
in open terrain or open foxholes would cause casual t ies o m n g  t rcMpb 
wearing masks, hoods, gloves, and the equ iva lent  o f  o r d i n a r y  U.S. Army winter 
uniforms but n o  pr~otact i v e  s u i t s .  Four vol Ieys are  e s t  {mated : m s u a l t i e s ,  

expected t o  develop within the f i r s t  t w e l v e  hours a f t c r  t he  
attack. Substantial  casualty prevention can be achieved by decontaminating or 
changing c l o t h i n g  or decontaminating s k i n  even up t o  a f ras exposure 
(a!  though the sooner t h e  b e t t e r )  . Furthermore, the self-administered ant idaee 
carried by Pact forces is particularly effective wgalnst VX pai$onlng, because sf 
the prolonged period d u r l n g  which the enzyme-YX reecti~n can be reversed by oximcs. 
% r e o v e r ,  i f  t rwps  a r e  not d i r e c t l y  exposed but  instead are protected by a Bar r ie r .  
against l i q u i d  spray, they would face only the lesser rhreax of ind i rce t  pickup of 
VX Prm eontamlnated surfaces. L.irnlted exwsurc can be tlsked because ceasualtierj 
sre delayed and can be averted by decontamination and ant idotes.  Protect ive  sui ts  
are  standard t ssuc on both s i d e s  and i .r i  1 9  be worn 4 f ehemlcal war occurs. But  V X  
m y  n o t  o f t en  make i t  necessary t~ button-up fu8 l y .  i f  only t h e  highest levels 
~f protect ive posture Impose substant la1 performance degredart ion, the u t l  1 i t y  af 
VX ageinst Pact forceti on the brettlef1e)d and in rwr qrms may be marginal. These 
wnsidecst lsns ca l l  into question the DS5 panel r c m n d a t l t e p ,  For production of 
ground and a i  r -del  ivcred VX wewpns .h  1 t S R Q U I ~  be noted that RQ! ther  f!X nor GB 
present: much of o percutaneous vapor h ~ x a r d  under average f i e l d  condit ions.  Nusterd, 
the KWI "klqg o f  gases", docs present such e hazard and may therefor3 I n  smpe 
circumstances be compet i t ive  w i t h  nerve a g e n t s ,  I t  8 5 ,  thsrefara, of Drieerasr 
that  i n  WH(,  the on ly  case of  large-scale chcmiu9 warfera,  German srti?lery Fired 
approximately 9OOO agent-tons o f  mustard over e period O F  14 months I n  1917-18 
when the A l l l e s  had n e a r l y  intolerable gas masks, little or no prsttcttve elothlng 
and no agent nearly so e f f e c t i v e  as mustard wl th  which t o  retal f e t e ,  Gas ,  however, 
was not a dec is ive  w e a p n  fn W i t ,  due to the svailabtlley of p r 9 m f t l v c  bun 
suffirient)y ef fect ive  protective equipment and tectlcr;, Of course, t d q y ' s  c w -  
ditlons are d i  f f e r c n t .  On the  o n e  hand, t he  nerve  agents &rc more roxle than W1 
agents and del ivery rates care h i g h e r .  On the other hand,  today ' 5  protect tve 
equfpemt Is superlor  csnd non-chemical competitor m a p n 5 ,  s u c h  as Imptoyed m v c n -  
tional m u n i t i o n s ,  have grea te r  c f fec t ivener ia  t h a n  d i d  t h e  ME munftfans o f  Wl.  The 
use arid effects o f  gas In Wl should be studled. While t ha t  conflict m y  not 



p r o v i d e  de f in i t ive  answers t o  today's questions, i t  can provide a useful guide 
for  analysls a n d  I t  r a i ses  important questions that may o t h e r w i s e  be ovcrioaked. 
A c a r e f u l  study is that o f  D,  K. Clark done under con t rac t  with t h e  Department 
o f  the Army: "Effect iveness o f  Choml c%l Wcapons In  W W I  ,I1 aperat i bns Research 
O f f  ice S t a f f  Paper, Q R O - S P - 3 3 ,  November, 1959. 

D Another case i n  which t h e  D56 panel seriously overest imates t he  impact 
of chemicals occurs i n  thelr statement t h a t  "Existing (u.s.) suits are designed 

. to a six-hour specification, but persistent agents rernairi effective for  longer 
then individuals can remain  encapsulated I n  p rorec t lve    lo thing.'^ In faer ,  the 
s u i t  i s  much better t h a n  the design requirement. Under continuously contaminated 
bat t le f ie ld  conditions sfrnulated by the specification test, the s u i t  i s  good for  
more than 70 hours.  

The OSB panel may also be unduly pessimistic eegardiny t h e  operationnl 
degredat ion tmposad by t he  U.S .  protectlve ensemble, g i ven  by the  panel as 311 t o  
50 percent ,  These percentages are approximately equal to the amunt  o f  rest time 
i n  currently recomnended worklrest cycles chosen to  minimlze heat s tress  amng 

men doing hgavy work i n  protect i ve  gear (HOP?-3) I n  warm (70-85'~. wet bulb) to 
hot  (85-100 F) weather. In central Germany, the man e a r l y  afternoon temperature 
for July end August i s  about 60"~, wl t h  s standard d e v i a t i o n  of The recom- 
mended rest time p e r c e n t a g e s  do not t e l l  us the actual impact on combat perforrmnce. 
Far example, for combat act i v i  t i e s  cheractcrlxed b y  el ternat Ing p e r i o d s  of h i g h  
and l o w  work rate ,  .the work/rest c y c l e  requirement may i n  many cases be plcsam- 
da t ed  wlth  little degradation. Also, It m u s t  be remembered that  the Army has a 
graded s y s t e m  o f  four l e v e l s  of pro tec t i ve :  posture from which commjnders r;elect 
in accordance with the sltuetion. Typically, only B fraction o f  the units w i l l  
be In F u l l  protective posture art any one time. This dI.acussisn t s  not w a n t  to 
imply  that the current U.S .  individual protec t ive  ensemble i s  FuS l y  satisfactory. 
I t  is not, although fu r the r  Inprovernents can be expected. The DSB panel, howeverO 
appears t o  have operated under an exz?9g9ar.~ted impression o f  i t s  s h o r t c m i ~ q s .  

3 . U.S,  CHfMtCAL WEAPONS, STOCKPILE AND REQUIREHENTS. There art epp~oxjmte5y 
soan t o  be made ssrv iecab t e  1 5 5 - m  and 0- inch nerve eqent 

yrojtcti~es i n  the U . S .  stackpfla. of there are deploy& fn 
Europe, We need to  know Row shesc numbers ccsmparwith rcquOrenaner f r o  a cbmical 
war, For a u s l n g  castreltics among well t ra ined trasps w a r ? n g  g w b  pracecti~e 
gear, chant cals w i  1 1  gent ra l  1 y be much l e s s  e f f e c t  Ivc round-for-round BRsn ather 
kinds of shells, such as fmproved conyantlonal munitions. Wearing masks and 
chemi ca 1 p r o t e c t  i ve  garments, h m v c r  , degrades miss ion perfoymnce to a degree 
that depends on the protective equipment, t he  Iev&ll o f  t ta l rr ing ,  the nature: of the 
mission and the temperature, Firing m r r  chtrntcal rounds means f i r i n g  that  m n y  
fewer HE rounds .  If the objective o f  chemical retaliation i s  t o  force act ive  
enemy un i ts  i n to  a hlgh degree o f  protect ive  posture, there  w i  1 1  be an optimal mix 
ef or below the proport ion of  chemical rsunds  needed to do so. Under candl t ions 
#hen the degradation Imposed by protective posture 15 partfculgrly Ow, the optimum 
tradeoff  may be close to  f i r i ng  n o  chtrniaPs a t  a l l .  FFrlng e higher proprticn of 
c;hcmfcalo than the optimum wiOP actually reduce our combat effectiytness. 

. Bur present stocks of 1 5 5 - m  and 8-inch nerve agent art  i J Tary project i le r  
w u l d  provide U.5 .  farces wlth a mlx  of chemical a r t 1  I l e v  amlinialon 
for a 30-day full-scale war I n  Europe, or I f  1 5 5 - m  mustard rounds are 



included. This assumes an o\reral l 30-dey expend; t u r e ,  ck~emical and HE, of 
Although the U.5. 

other HATO forces d o ,  and could therefore utilfzc a d d i t i o n a l  U . S .  stocks 
and mustard project i i e s ,  amount i ng to 

I know o f  no reason t o  consider t ha t  exis t ing U . S .  stocks of nerve agent 
+ and mustard artillery ammunition are significantly dererior~ting or  becoming 

obsolete.  Fewer than i s  classified as e "lcak'er" and the 
leaks are generally m i n i s c u l e ,  presenting no great hazard. The rervrs agent i t s e l f  
should be stable indefinitely i f  there are no defects  through whlch moisture may 
enter. T e s t s  on sgent drawn from munitions c o n f i r m  t h i s  expec ta t i on .  The 1 5 5 - m  
end 8- inch  she l l s  a r e  canpatihie w i t h  currently deployed artil iery tuhes and can 
be fired t o  their full range. Unless e x i s t i n g  U . S .  stocks are quantitatively 
inadequate, there i s  no pressing need to produce additional chemical artiilery 
pro jec t  i l es. 

4 .  B I N A R Y  CHEMICAL WEAPONS. I f  further snalysls suggests eha t  i t  is necessarl 
to produce additions7 nerve gas srelllery munitions, i t  may be que'st loned whether 
binaries of current dcslgn or single-flll munlrlons are t h e  better  c h o i c e ,  Binarie: 
are intrinsically less likely t o  cause unintended release o f  nerve agent.  But the 
safety  argument has o f ten  been e x a g g e r ~ t e d .  Single-fill projectiles can be stored 
and s h i p p e d  without fuzes or even bursters inserted, precluding detonation, In 
the more than twenty-f i v e  years ehat the Army ha$ had nerve agent weapons, there 
has been no serlous accident. Certain accidents such ss the crash of  a plane  
carrying single-fill artillery projectiles c w l d  con~eivably releese eonsiderabfe 
amounts of nerve agent, Such risks should be considered analytically to reach 
some rational basis for e ~ t i r n a t l n g  their l i k e l i h o o d  and severity. I f  a suitable 
batch incineration method of demllitarizetlon Is avallabte by t he  end of t h i s  
century, as seems l i k e l y ,  the demilitarization benefits now seen for binaties 
could largely disappear. The greeter ease o f  nanufecturing btnarics i s  not en 
impressive advantage fn our advanced fndtrstrial econsny. Nor 15 ft  ~ m t h i n g  we 
wish to adver t ise  to less advanced n e t  ions Tor w h m  nerve agent  weapons might seem 
more at trac t  i v c  i f  their production were m r e  rsadi l y  accmpl isked. 

Regarding m l  1 1 tsry performnee, there are several quest ions coneerning 
art1 llery munitions that  deserve Further examination than tha t  given by the  D$B 
study: 

o Sound. w i t h  their burster charge and 
currently designed binary rounds l i k e l y  make a sound d e n  they burst  which Is 

than that o f  conventional HE B r a g m n t ~ t i o n  rounds, T h i s  
could provide target personnel w i t h  prompt warning 04 gas a t t a c k .  i n  WWI, this 
sftuatlon ex is ted  w i th  early German mustard shells. A t l ! e . d  rrwps are reported 
t o  have been distressed when these munitions were superseded by mustard shells 
with heavier mslngs and larger bursters, the sound of rh fch  could not be dls- 
tinguished Prm frogmcntaf ion she1 Is. 

o Odor. Ocforlessness j s  tired as B useful propwry of the neriRt agent - 
i n  single-fill munit ions. Because o f  incomplete m l x  ot  biproducrs, does the mix* 
ture released by binaries o f  vsrlour c u r r e n t  designs present a distinctlye odor 
that might serve es B warning t o  unmasked target  persmnel? 



o Temperature dependence. Temperature e f f e c t s  on viscosity and on 
chemical r e a c t i o n  r a t e s  will Influence rhe t i m e  cou rse  of the binar-y reaction. 
Over Hmar temperature range can currently designed b i n a r y  munitions be used w l t h -  
out edvcrsc e f f e c t s  on the1 r performance7 

o Range limitations. Early in i t s  f l i g h t ,  the blnary projectllc con- 
' t a l n s  little nerve agent. As the blnary chemical reaction proceeds, the amount 

o f  agent  builds up. In the case of V X ,  however, ttie amount of  agent may reach a 
rnaximun and then decrease, due to thermal decwnpositlon. What performance  
reduct ions, if  any, a r e  imposed a t  short and long range by these e f f e c t s ?  

o Complexity. Binaries a r e  intrinsically more complex in having several 
parts that must be properly assembled on the.battlefield. What dtfficult3es may 
arise from this feature? 

The first air-delivered chemlcal weapon f o r  which a production decision 
will be needed will probably  be the Bigeye binary VX bmb, still in engineering 
development. There a r c  three quest  ions spaclf leal 1 y concerning the Bigeye h i c h  
I would suggest fo r  consideration: 

o De i  i ve rab i  l i t y .  Bigeye was designed in the e a r l y  1960's. 'The Ssvlet 
air defense i t  would face w i l l  be very d i f f e r e n t  from h a t  may have been envisaged 
then. Recent d iscussions of  a i r - d e l f v e r e d  chemical weapons place emphasis on the 
attack of certain f l x c d  t a rge t s  i n  Pa te  territory far behind the f r o n t ,  Mot 
penetration and r e t u r n  probab i l i t i e s  can be estimated f o r  Bigcye d e l i v e r y  to such 
targets i n  the decade or t\m ahead? 

o A ent. Is V X  e sufficiently e f f e c t i v e  agent ,  taking into account t h e  
p~sslbilities -% o r  casualty avoidance, non-dispuptive deeontarninatfsn, and a n t i -  
dore therapy discussed above i n  section Z? 

o De sition density. I f  t -he  VX a i r -de l i ve red  b m b ' i s  required, 1 %  the 7e"---- individual l y  ow d e p s i w n s i  t y  o f  Rigeye adequate? This i s  
t h e  d e s i g n  d e n s i t y  f a r  the THU-28 spray tank or t h e  density achieved 

even in the single-volley artillery a t t a c k  envisaged in section 2. 

5. CIVILIAN CASUALTIES. 'There i s  agreement withln WAY0 on the need fat 
adequate chemical defense. Some NATO countries have glven the matter ~ o n s i d c r a b t e  
attention for  many y e a r s .  But there i s  wide pal  i c y  divergence regarditrg chemical 
retaliatory capebtllty, The seated policy of the FRG i s  not t o  train Its troops 
i n  the use o f  chctmiwls "now or In the future", and there  i s  1 i t t l e  Indication 
thet the FRG w l l l  permit any expansion of t h e  U.S.  rliemical weapons stocks nbw 
there, Judglng from writings o f  German defense planners and statements o f  senlor 
German offlclrsls,  much o f  t h i s  reluctance stems from fuar  of elvilian casualties, 
a subject  R a t  discussad i n  the DS& panel repart .  

Estimates suggest tha t  a 30-day chemical war in Europe could klll rnllltono sf nm- 
cumbatants while k i l l i n g  Far fewer s o l d i e r s .  Harve agent poisoning i s  essentially 
cumulstlve over ss period o f  days or  weeks so that  sub-lethal 6jog;es reeei~ed st 
dlfferent t i m s  over t h a t  period can ccmblne to become l e t h a l .  T h i s  cwrtuletiveness 
~ l s o  means thet elong-wlnd dilution of nerve agent clouds does not reduce the 



th rea t  posed to persons down-wind. The subject of' civi 1 i a n  casual P i e s  i s  of high 
importance, b o t h  becal~se of the 1 lves a t  risk and because unless European percep- 
t ions change, addi t ional forward deployment and j o i n t  rate1 i a t o r y  use of U . S .  
chemical weapons may be lmpos~ible, 

6 ,  FUTURE TRENDS. We should ask whether chemica ls  a re  1 i k e l y  to be of 
tncreasinq or d e c l i n i n g  importance over the next two decades. The last twenty 
.years ha& seen a major i n c r e a s e  I n  t h e  e f f e c t  lveness of HE anti-personnel weapons. 
During the rest of  t h i s  century, t h e  main d s v e l o p e n t  i n  conventiona~ a r m s  1 5  l lkely 
to be the large-sca lc introduct ion of precis Ion-guided weapons, Both o f  these  
trends act to make chemicals less coanpetltive for  many missions. For example, 
chemicals w i i l  probably become l ess  a t t r a c t i v e  for suppressing s o r t i e  r a t e s  o f  
a i r  bases as preclslon-guided weapons able to wreck the runways b e c m  a v a i l a b l e .  
Greater e f f e c t  iveness and much-reduced areas o f  unintended casual t y p ~ o d u c t  ion 
wll l Pavor the precise weapans In such cases.  Seeing the choice, Europeans arc 
liekly t o  be more reluctant than ever to see chemica ls  integrated inP.9 NATO 
defense. Also, chemical protect ion i s  sure to improve substent t a l l  y .  Even with- 
out any break-throughs i n  the dcve l o p e n t  of e f  fectf vc ant idatte, steady prW@ss 
i n  the design o f  maisk.s, suits, and detectors  w i l l  substantially improve t he  defense 
Hajor offensive tmpravemnts seem less 1 lkely, but  need to be considered and 
watched for. Ovcrel I ,  i t  seems probable t h a t  chemicals w i  i I be of decl ining 
importance. S t i l l ,  there may w e l l  bc misslons Tor which t h i s  I s n ' t  so. Wkat 1s 
necdtd, and docs not appear to have been done, i s  a mission-by-mission analysis 
of the pros and cons of chemicals, done f o r  t h e  present situation and a l s o  
projected ahead, A 




