
ISSUES REGARDING PRODUCTION OF NEW CHEMICAL WEAPONS 

Matthew Meselson 
Department of ~iochemistry and Molecular Biology 

Harvard University 
Cambridge, MA 02138 

May 15, 1985 

I 

The Administration has requested $163 million in fiscal 1986 

for production facilities (excluding MILCON) and initial 

procurement of two new lethal chemical munitions. Purchase of 

the planned acquisition quantity is estimated to cost at least 

$1.5 billion over the next five years. The two chemical weapons 

for which production funds are now requested are: 

1) The M687 binary GB neFve-agent 155-mm - 

artillery projectile ($0.5 billion) ; 

2 )  The BLU-8O/B ( B I G E Y E )  binary VX nerve agent 

free-fall spraying bomb ($1.0 billion). 

An additional munition, the XM 135 binary nerve agent 

warhead for the MRLS multiple launch rocket system, is in 1 

advanced development. Its projected procurement cost is $ 0 . 8  

billion. 

Bl 'ecti 

Senator Nunn and to Representative 

parallel letters to 

the Department of 



Defense s t a t ed  tha t :  

"For procurement of new a r t i l l e r y  s h e l l s ,  t h e  need is  not  
one of redressing a  c l e a r  l a c k  of mi l i t a ry  c a p a b i l i t y .  The 
U.S. possesses a  s t o c k p i l e  of chemical nerve agent  a r t i l l e r y  
s h e l l s ,  s imi la r  t o  t he  proposed M687 binary round, t h a t  a r e  
compatible with modern 155-mm and 8-inch a r t i l l e r y  p i e c e s .  The 
q u a n t i t y  is i n  the  range of s u f f i c i e n c y  ( a t  least f o r  U.S. f o r -  
c e s )  and ac tua l ly  is higher  t han  t h e  planned a c q u i s i t i o n  q u a n t i t y  
f o r  t he  binary p r o j e c t i l e .  The c u r r e n t  mix of agen t  may n o t  be 
i d e a l  ( a  high percentage of  p e r s i s t e n t  VX versus  t h e  n o n p e r s i s -  
t e n t  GB i n  the  new s h e l l ) ,  and t h e r e  a r e  numerous o p e r a t i o n a l ,  
l o g i s t i c a l ,  and s a f e t y  advantages  t o  the  M687 b i n a r y  p r o j e c t i l e  
a s  opposed t o  the  e x i s t i n g  i t ems .  However, these  f a c t o r s  i n  and 
of themselves, might no t  be s u f f i c i e n t  t o  j u s t i f y  t h e  expense  of 
rep lac ing  the  s tockpi le .  

The s i g n i f i c a n t  q u e s t i o n s  regarding chemical  a r t i l l e r y  
s h e l l s  a r e  how long w i l l  t h e  e x i s t i n g  s h e l l s  remain u s a b l e  and 
a r e  they now (and w i l l  they remain) safe to f i r e ? .  . . The 
ques t ions  of the  p re sen t  and f u t u r e  u s a b i l i t y  of t h e  a r t i l l e r y  
s t o c k p i l e  a r e  c r i t i c a l .  They a l s o  should be amenable t o  s c i e n t i -  
f i c  a n a l y s i s  allowing informed judgments t o  be made on t h e  b a s i s  
of s o l i d  evidence. To a d d r e s s  t h e s e  quest ions ,  w e  have assembled 
a  h igh ly  q u a l i f i e d  p-a-nel of- e x p e r t s  on chemistry, c o r r o s i o n  and 
explos ives  t o  a s se s s  t h e  ev idence  and provide t h e i r  judgments and 
recommendations. Again, w e  expect  t o  have t h e  r e s u l t s  i n  t ime 
t o  a l low a  more informed d e b a t e  of binary  a r t i l l e r y  p r o j e c t i l e  
procurement. " 

Hear ings  before t h e  Conunittee on 
Armed Serv ices ,  U. S. Sena te ,  
February 1, 1983, page 1 2 1 .  

The panel of e x p e r t s  ("Blue Ribbon Pane lR)  c i t e d  i n  t h e  

above DoD l e t t e r  found t h a t  t h e  m i l i t a r y  u t i l i t y  of t h e  155-mm 

and 8-inch a r t i l l e r y  muni t ions  had not  se r ious ly  degraded.  The 

metal  s h e l l  cas ings  were sound and t h e  chemical agent  f i l l  was 

s t i l l  of high pu r i t y .  However i n  order  to o b t a i n  a  r e l i a b l e  

p r o j e c t i o n  of the  f u t u r e  s t a b i l i t y  of t h e  chemical a g e n t ,  t h e  

pane l  ' recommended c e r t a i n  t e s t s ,  including a c c e l e r a t e d  ag ing  

t e s t s  a t  elevated temperatures .  
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A s e r i e s  of accelerated aging . t e s t s  and o the r  s t u d i e s  

recommended by the Blue Ribbon Panel a r e  nearing completion a t  

t h i s  time. I f  appropriate  review of t h e  t e s t  r e s u l t s  shows t h a t  

no se r ious  s t a b i l i t y  problem e x i s t s ,  t h e r e  is no adequate  

j u s t i f i c a t i o n  for expenditures t o  produce new chemical a r t i l l e r y  

p r o j e c t i l e s  a t  t h i s  time. 

Moreover, no new chemical munitions should be put  i n t o  

production w i t h o u t . r e a l i s t i c  f i e l d  t e s t i n g  of the a c t u a l  i tem t o  

be produced. The cur ren t ly  s tockpi led  un i t a ry  chemical a r t i l l e r y  

munitions were c e r t i f i e d  f o r  production only a f t e r  an e x t e n s i v e  

s e r i e s  of t e s t  f i r i n g s  of a c t u a l  munitions conta in ing  l i v e  

agen t .  Numerous design f a u l t s  were discovered and remedied i n  - 

the course of these f i e l d  t e s t s .  I n  con t ras t ,  t h e  M687 b i n a r y  

round has been f i e l d  t e s t e d  only w i t h  simulants,  not  with l i v e  

agent. The relevant chemistry i s  mainly an empir ical  s c i e n c e ,  

based on t r i a l  and error. .  The chemistry and design f e a t u r e s  of 

the binary are  f a r  more complex than those of t h e  p r e s e n t l y  

s tockpi led uni tary munitions. The performance and r e l i a b i l i t y  of 

the binary cannot be assured without r e a l i s t i c  f i e l d  t e s t s .  A 

commitment t o  la rge-sca le  munitions procurement without such 

t e s t s  is  unprecedented and needlessly runs the r i s k  t h a t  c r i t i c a l  

design f a u l t s  w i l l  go undiscovered. F ie ld  t e s t s  of  t h e  M687 

binary can be conducted i n  s a f e t y .  It  would be unsafe na.t t o  

t e s t  it.  
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Once s t o c k p i l e d ,  even m u n i t i o n s  of proven d e s i g n  s h o u l d  be 

p e r i o d i c a l l y  t e s t - f i r e d  t o  v e r i f y  t h e i r  c o n t i n u e d  s e r v i c e -  

a b i l i t y .  This  a p p l i e s  a s  much t o  t h e  proposed b i n a r y  p r o j e c t i l e s  

a s  t o  t h e  e x i s t i n g  u n i t a r y  ones .  

The BIGEYE bomb. I n  t h e  c a s e  of BIGEYE,  u n l i k e  t h e  M687, 

t h e r e  is .no c . lose ly  s i m i l a r  weapon i n  t h e  p r e s e n t  inventory . .  

There is  a s u b s t a n t i a l  supp ly  o f  s e r v i c e a b l e  500-lb and 750-lb. 

bombs c o n t a i n i n g  t h e  n o n - p e r s i s t e n t  nerve agent  GB. However, DoD 

m a i n t a i n s  t h a t  t h e r e  i s  an  impor tan t  need f a r  a long-.range-  

d e l i v e r y  c a p a b i l i t y  f o r  a  p e r s i s t e n t  l e t h a l  chemica l  such a s  vX. 

I n  t h e  l a t e  1960s t h e  A i r  Force  p rocured  t h e  TMU-28/B VX a i r c r a f t  

s p r a y  - t a n k  f o r  t h i s  r o l e .  I t  i s  es t ima ted  . by t h e  B r i t i s h  

c h e m i c a l  warfare  a u t h o r i t y ,  J .P.  Perry  Robinson, t h a t  approx i -  

ma te ly  900 of t h e s e  weapons, f i l l e d  wi th  VX, a r e  i n  t h e  c u r r e n t  

s t o c k p i l e  ( s e e  T a b l e ) .  I n  t e r m s  o f  t o t a l  VX c o n t e n t ,  t h i s  i s  

e q u i v a l e n t  t o  about  10 ,000 BIGEYE bombs. The A i r  Force  con- 

s i d e r s ,  however, t h a t  use  o f  t h e  TMU-28/B a g a i n s t  h e a v i l y  

de fended  t a r g e t s  would r i s k  h i g h e r  a t t r i t i o n  t h a n  d e l i v e r y  of 

BIGEYE, due t o  d i f f e r e n c e s  i n  d e l i v e r y  modes. 

' . L i k e  t h e  b i n a r y  a r t i l l e r y  p r o j e c t i l e ,  BIGEYE h a s  n e v e r  been 

f i e l d  t e s t e d  wit'h r e a l  agen t .  ' Y e t  i t  i s  much more complex. 

Because . ... o f  its a i r b o r n e .  ' d e l i v e r y r  i n s u r i n g  comple te  s a f e t y  of 

BIGEYE tests  would be more compl ica ted  than doing so f o r  a r t i l -  
. . . _. . 

l e r y  : ' , p r o j e c t i l e s .  N e v e r t h e l e s s ,  w i t L  p r e c a u t i o n s  t o  p r e c l u d e  .. .: . .: 
0 . .. 



h i g h  a l t i t u d e  r e l e a s e ,  s a f e  t e s t i n g  is achievable .  R e a l i s t i c  

t e s t i n g  i s  required before the  performance and r e l i a b i l i t y  of 

BIGEYE can be confident ly assured. 

Beyond issues of r e l i a b i l i t y ,  i t  is quest ionable  whether the 

missions envisioned f o r  BIGEYE would be m i l i t a r i l y  e f f e c t i v e .  A 

mission of ten  s ingled out a s  an example of the u t i l i t y  of BIGEYE 

I i s  i t s  use i n  conjunction w i t h  high explosive bombs f o r  d i s r u p t -  

i n g  runways of enemy a i r b a s e s .  The ra t iona le  is  t o  slow down the 

work of runway r e p a i r  crews by forc ing  them t o  wear masks and 

p ro tec t ive  clothing. But i s  the  de l ive ry  of BIGEYE f o r  t h i s  

purpose an e f f e c t i v e  use of scarce U.S. a i r  a s s e t s ,  .when they can 

instead be used t o  des t roy ,  dive-rt or  degrade enemy a i r c r a f t  i n  

numerous and probably more e f f e c t i v e  other ways? The t rade-off  

i n  using BIGEYE t o  delay runway repa i r  i s  h ighly  ques t ionab le .  

Even i f  we ignore t h e  p o s s i b i l i t y  of simple runway decontaminat i -  

on measures, the PACT can counter the  slowing e f f e c t  of  wearing 

p ro tec t ive  equipment by assigning more manpower and r e p a i r  

equipment t o  the task of runway repa i r .  But t h i s  kind of 

enemy manpower and equipment on PACT home t e r r i t o r y  i s  p l e n t i f u l  

and cheap compared t o  t h e  scarce,  sophis t ica ted  and expensive 

U. S. personnel.  and equipment invested i n  trying t o  d e l i v e r  BIGEYE 

t o  a i r s t r i p s  deep i n  h ighly  defended h o s t i l e  a i r s p a c e .  The 

Congress should i n s i s t  on careful  and objective s t u d i e s  of 

whether t h i s  seemingly unfavorable trade-off and o t h e r  missions 

proposed f o r  BIGEYE make sense. 



A f u r t h e r  problem w i t h  BIGEYE i s  t h a t  even i f  r e l e a s e d  

according t o  plan over t h e  in tended t a r g e t ,  10 -20% of  t h e  nerve 

agen t  i s  l i k e l y  t o  d r i f t  downwind from t h e  t a r g e t  a r e a  as f i n e  

m i s t ,  a e roso l  and vapor. M i l i t a r y  personnel  can be p r o t e c t e d  

wi th  masks and o the r  equipment and procedures.  But u n l e s s  

noncombatants a r e  s i m i l a r l y  equipped and t r a i n e d ,  East European 

and Russian c i v i l i a n s  downwind o u t  t o  d i s t a n c e s  of many k i l o -  

me te r s  from heavi ly  t a r g e t e d  a r e a s  w i l l  be a t  g rave  r i s k .  

W h i l e  high c i v i l i a n  c a s u a l t y  r a t e s  from BIGEYE a t t a c k s  may 

be unavoidable, t h e  p rospec t  p l a c e s  on advocates of t h i s  weapon 

a heavy burden of proof t o  demonstrate a h i g h l y - f a v o r a b l e  

cos t -bene f i t  r a t i o  on t h e  m i l i t a r y  s i d e .  A m i l i t a r i l y  i n e f f e c -  

t i v e  chemical weapon t h a t  mainly t h r e a t e n s  c i v i l i a n s  is u n r e l i a -  

b l e  f o r  de t e r r ence  and u n j u s t i f i a b l e  f o r  war f i g h t i n g .  
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RECOMMENDATIONS 

1) The exis t ing s tock  of 155-mm and 8-inch nerve agent  

munitions appea r s  t o  be i n  good condi t ion a t  p r e s e n t .  

Conduct and e v a l u a t e  a c c e l e r a t e d  aging t e s t s  t o  de- 

termine the l i f e t i m e  of t h e  e x i s t i n g  stocks. 

2 )  Produce new chemical a r t i l l e r y  p r o j e c t i l e s  o n l y  if  

t h e  r e su l t s  of t h e  above t e s t s  show t h a t  c u r r e n t  

s t o c k s  are l i k e l y  t o  become s e r i o u s l y  l e s s  e f f e c t i v e  

over the next s e v e r a l  yea r s .  

3 )  Require  r igorous  and independent ly  -. evaluated t e s t i n g  
- - - 

i nc lud ing  t h e  f i e l d  t e s t i n g  o f  weapons with l i v e  

a g e n t  t o  e s t a b l i s h  per.formance and r e l i a b i l i t y  be£ ore  

commitment t o  product ion of  new types o f  chemical 

weapons. 

4 )  Before any commitment t o  t h e  production of BIGEYE, 

r e q u i r e  thorough and o b j e c t i v e  studies eva luat ing  the  

t r a d e - o f f s  and u t i l i t y  of i ts  use f o r  defined m i s s i o n s ,  



US CHEMICAL MUNITIONS FOR ARTILLERY AND AIRCRAFT 
ESTIMATES FROM OPEN SOURCES 

ITEM TONS OF AGENT FILL NUMBER OF ITEMS 

NERVEAGENTGB 

105-mm h o w i t z e r  rounds 

155-mm and 8- inch 
h o w i t z e r  rounds 

5 0 0 - l b  a i r c r a f t  bombs 

7 5 0 - l b  a i r c r a f t  bombs 

155-mm and 8-inch - -. - 
h o w i t z e r  rounds 

- 

160-ga l  a i r c r a f t  s p r a y t a n k s  6 3 0  

I4USTARD 

4 . 2 - i n c h  mortar  c a r t r i d g e s  

1 0 5 - m  h o w i t z e r  rounds 

155-mm h o w i t z e r  rounds 

JPPR 
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