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1. The main t e c h n i c a l  q u e s t i o n  i n  my mind a t  t h i s  p o i n t  
concerns t h e  d iagnos i s  o f  r e s p i r a t o r y  anthrax .  The r e l i a b l e  
d i a g n o s i s  o f  many c a s e s  of  r e s p i r a t o r y  anthrax  i s  a c r u c i a l  
p o i n t .  

2 .  Brachman was n o t  convinced t h a t  t h e  r e s p i r a t o r y  i l l n e s s  
2escr ibed was anthrax .  On e:ractiy what a re  t h e  d i a g n o s e s  b a s e d ?  
How r e l i a b l e  i s  each s o u r c e  and i t e m  of  evidence? 

3 .  I understand t h a t  wi thou t  b a c t e r i o l o g i c a l  tests no d i a g n o s i s  
of r e s p i r a t o r y  anthrax  i s  r e l i a b l e .  Phys ica l  e x a m i n a t i o n  of t h e  
p a t i e n t  i s  n o t  enough, n n r  i s  autopsy un less  it i n c l u d e s  b a c t e r i a -  
l o g i c a i  t e s t i n g .  Gold, an a u t h o r i t y  on a n t h r a x ,  f a i l e d  t o  d i a g n o s e  
it i n  t h e  one r e s p i r a t o r y  c a s e  he examined. 

4 .  Can the  p o s s i b i l i t y  be excluded of a  d i f f e r e n t  r e s p i r a t o r y  
d i s e a s e  (p lague ,  L e g i o n a i r e  ' s , o r  s e v e r a l  o t h e r s )  p l u s  some cases 
of i n t e s t i n a l  anthrax? 

5 .  I t  i s  p o s s i b l e ,  I u n d e r s t a n d ,  f o r  i n t e s t i n a l  a n t h r a x  t o  
become r e s p i r a t o r y .  One o r  a very  few cases  o f  r e s p i r a t o r y  a n t h r a x  
could come about t h i s  way--though n o t  many. How many o f  t h e  d i a g n o s e s  
of r e s p i r a t o r y  anthrax  meet h igh  s t a n d a r d s  of r e l i a b i l i t y ?  

6 .  Rela ted  t o  t h e  q u e s t i o n  of  d i a g n o s i s  i s  t h  
u n t i l  mid-June, about t e n  weeks a f t e r  t h e  e v e n t ,  a1 
cases  ended f a t z l l y .  Drug t h e r a p y  must 'have been  i 
e a r l y  and v igorous ly .  T h i s  r a i s e s  doub t s  about  t h e  
s i n c e  drug therapy i s  s a i d  t o  be a b l e  t o  reduce t h e  
r a t e  of r e s p i r a t o r y  a n t h r a x  s u b s t a n t i a l l y .  

.e c l a i m  t h a t  
1 p r e s e n t i n g  
n s t i t u t e d  

d i a y n o s i s ,  
c a s e  f a t a l i  

7 .  The a l l eged ly  s t e a d y  r a t e  of  new cases  f o r  s e v e r a l  weeks 
r a i s e s  q u e s t i o n s .  I f  t h e  i n i t i a l  a e r o s o l  cloud p l u s  t r a p p e d  a i r  
p l u s  re-suspension of  s p o r e s  a l l  c o n t r i b u t e d  t o  i n f e c t i o n  i n  t h e  
way I would expect ,  t h e r e  snou ld  have been a  r a p i d  f a l l - o f f  o f  new 
cases .  

8 .  I n  any c a r e f u l  c o n s i d e r a t i o n  o f  t h e  e v i d e n c e ,  one  s h o u l d  
make every e f f o r t  t o  examine t h e  most primary d a t a :  t r a n s c r i p t s  of 
i n t e r v i e w s ,  not  merely summaries,  e t c .  

9 .  Some areas f o r  d e t a i l e d  examinat ion a r e  l i s t e d  i n  o u t l i n e  
i n  Appendix A .  Appendix b c o n s i s t s  of source s t r e n g t h  c a l c u l a t i o n s .  
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APPENDIX A 

O u t l i n e  of  Q u e s t i o n s  

. ev idence  of BW involvement  b e f o r e  and a f t e r  March 2 6 ,  ,1975 e n t r y  
i n t o  f o r c e  of BW Convention 

.. s i z e  and physica l  l a y o u t  

. t r a f f i c  i n  and. o u t  

. s e c u r i t y  p rov i s ions  

. ev idence  of l a r g e - s c a l e  f e r m e n t a t i o n  of pathogens and o t h e r  
o p e r a t i o n s  with pa thogens ,  such  a s  i n c i n e r a t i o n  of e f f l u e n t  a i r  

. nearby  f a c i l i t i e s  , including possible tanneries, animal hair ,  wool . factories ,  etc. 

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

. What could  . the  f a c i l i t y  be  i f  n o t  a .  BW f a c i l i t y ?  

Time and Weather 

. when d i d  event occur :  d a t e ,  t i m e ?  

. w e a t h e r :  cloud c o v e r ,  p r e c i p i t a t i o n ,  wind d i r e c t i o n  and wind speed?  

. p r e c i p i t a t i o n  over  subsequent  t e n  week per iod  

Cases  

. How many cases  p r e s e n t e d  d u r i n g  e a c h  week of t h e  e p i s o d e ?  How 
many d i e d  and how many r e c o v e r e d  o f  t h o s e  p r e s e n t i n g  i n  e a c h  week? 

. How many f a t a l i t i e s  and r e c o v e r i e s  i n  t o t a l ?  

. Where d i d  i n i t i a l  c a s e s ,  t h o s e  p r e s e n t i n g  i n  t h e  f i r s t  week, 
r e s i d e  and/or work? How many c a s e s  from each p l a c e ?  

. How many i n  each o f  t h e s e  r e s i d e n c e  o r  work p l a c e s  migh t  h a v e  
been exposed wi thout  becoming i l l ?  

. How many persons might  have been p r e s e n t  w i t h i n  a n  e l i p s e  f i t t e d  
t o  t h e  f a c i l i t y  and t h e  v a r i o u s  s i t e s  where e a r l y  c a s e s  w e r e  p r e -  
sumably exposed? How many o f  t h e s e  became ill? Where d i d  l a t e r  
c a s e s  r e s i d e  and/or work? 

. C o n s t r u c t  a  d e t a i l e d  map showing f a c i l i t i e s ,  p o p u l a t i o n ,  and work 
p l a c e s  o r  r e s idences  of known c a s e s ,  i n d i c a t i n g  t i m e  of t h e i r  
p r e s e n t a t i o n  and outcome. 

. Age and sex d i s t r i b u t i o n  of c a s e s .  
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I l l n e s s  

. ~ i a q n o s i s - - o n  what does  it r e s t ,  e x a c t l y  and i n  d e t a i l ?  - 

. What cou ld  i t  have been i f  n o t  a n t h r a x ?  

. Could t h e r e  have been i n t e s t i n a l  and /o r  cutaneous a n t h r a x  
p l u s  some f a t a l  r e s p i r a t o r y  d i s e a s e  o t h e r  than a n t h r a x ?  

. What o t h e r  i l l n e s s e s  were p r e v a l e n t  i n  Sverdlovsk d u r i n g  e p i s o d e  
and d u r i n g  preceding two months? 

. What, s p e c i f i c a l l y ,  was t h e  c o u r s e  o f  i n f l u e n z a  B d u r i n g  above  
p e r i o d ?  

. What i n t e r a c t i o n s  w i t h  v i r a l  o r  o t h e r  epidemics migh t  o c c u r ?  
"Cloud b a b i e s , "  e t c .  

. Assemble summary of r e l e v a n t  i n f o r m a t i o n  and a r e a s  o f  u n c e r t a i n t y  
r e g a r d i n g  anthrax and d i s e a s e s  f o r  which it could  b e  m i s t a k e n .  

Therapy 

. What therapy/prophylaxis?  Drug a n d / o r  vaccine ,  r o u t e  of  admin i -  
s t r a t i o n ,  dose and s c h e d u l e ,  when i n s t i t u t e d ,  outcomes.  

. p u b l i c  h e a l t h  measures 

. decontaminat ion e f f o r t s  

Source  S t r e n g t h  

. e s t i m a t e d  values 

. assumpt ions  i n  t h e  c a l c u l a t i o n s  

. r e s u s p e n s i o n  as p a r t i c l e s  i n  1-10 micron range 

Spore De tec t ion  

. Have w e  attempted i t ?  R e s u l t s ?  

. c l o t h i n g  of persons p r e s e n t ;  c o n t r o l s  

. Could w e  d e t e c t  i f  g i v e n  a c c e s s  a t  t h i s  da te?  

. F a l s e  negat ives  and f a l s e  p o s i t i v e s .  
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A n t h r a x  and Sov ie t  P u b l i c  H e a l t h  

. p r e v a l e n c e  of c u t a n e o u s ,  i n t e s t i n a l  and r e s p i r a t o r y  human 
a n t h r a x  

. p r e v a l e n c e  among a n i m a l s  

. How much an thrax  i s  p roduced  f o r  v a c c i n e  i n  USSR? 

. Where i s  it produced? 

S c e n a r i o s  . 

. C o n s t r u c t  some v i o l a t i o n  s c e n a r i o s .  

. C o n s t r u c t  n o n - v i o l a t i o n  s c e n a r i o s ,  t r y i n g  t o  i n c o r p o r a t e  S o v i e t  
v e r s i o n  of  events  i n  some o f  them.  



APPENDIX B 

Source S t r e n g t h  ~ a l c u &  - t i o n s *  

Assumed Condit ions 

~ l i u d  t 3j8  
Wind speed u  = 2m/sec (7 .2  km/hr) 
P a s q u i l l  ca tegory  F . (Table 11) 
Brea th ing  r a t e  0 . 01  m3/min 
See Appendix I of P a s q u i l l  f o r  d e t a i l s  of c a l c u l a t i o n .  

Notes : 

1) I f  
copd i t ions  , 

1013: 

ca tegory  D ,  u = 3m/sec a r e  
one o b t a i n s  t h e  fo l lowing 

. e 

D = 
2 . 8 x 1 0 - ~  

ud0h 
(equa t ion  7 )  

2.8~10'4 

4 . 1 ~ 1 0 ' ~  

1 . 7 ~  10 -5 -?- 

5'. 5 x 1 0 ~ ~  

1x10r6 

~ X L O - ~  

Dose f o r  sou rce  
s t r e n g t h  = 1 0 1 2  

.2.8x106 

used  i n s t e a d  o f  t h e  above 
dose s  f o r  a  s o u r c e  s t r e n g t h  

dose  

2 )  I f  wind speed i s  < 2m/sec on a  c l e a r  n i g h t ,  t h e  v e r t i c a l  
spread may b e  even less t h a n  f o r  c a t e g o r y  F .  See page  4 3 .  Higher 
doses could t hen  r e s u l t  due  t o  t h e  l e s s e r  v e r t i c a l  s p r e a d  and t o  
t h e  longer  dwell- t ime.  

3 )  Plume w i l l  wander due t o  v a r i a t i o n s  i n  wind d i r e c t i o n .  

4 )  Source s t r e n g t h  i s  expressed i n  e f f e c t i v e  p a r t i c l e s .  

* P a s q u i l l ,  F .  ( 1 9 6 1 )  , The e s t ima t i on  o f  t h e  d i s p e r s i o n  o f  windborne 
m a t e r i a l ,  Meterolog. Mag 9 0 :  3 3 - 4 9 .  
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Approximation for  Trapped A i r  

Assume t h a t  t h e  along-wind dimension of t h e  c l o u d ,  cons ide red  
homogeneous, i s  about  1 / 2  km a t  3 km downwind. Then f o r  u = 2m/sec, 
t h e  p a s s a g e  time would be 0.5/7.2 = 0.07hr .  I f  an a i r s p a c e  were 
e q u i l i b r a t e d  with t h e  c loud and t h e n  s e a l e d ,  a  person remain ing  i n  
t h e  a i r s p a c e  f o r  seven hours would r e c e i v e  1 0 0  t imes  t h e  d o s e  re- 
ce ived i n  t h e  open. S e t t l i n g  and s u r f a c e  d e p o s i t i o n  a r e  c o n s i d e r e d  
n e g l i g i b l e .  

I s o p l e t h  f o r  dose 1 0  
4 

P a s q u i l l  , p .  48 

I d e v i -  
F2 - a t i o n  a x i a l  dose  

1 ~ 1 0 4  

1 . 1 5 ~ 1 0 ~  

i s o p l e t h  w i d t h  

a x i a l  dose ' 

downwind 
d i s t a n c e  Okm 

Actual  i s o p l e t h  would show wandering due  t o  v a r i a t i o n s  i n  wind 
d i r e c t i o n .  The i s o p l e t h  c a i c u l a t e d  h e r e  f o r  dose  l o 4  i n  t h e  
open would correspond t o  dose l o 6  under  t r apped  a i r  c o n d i t i o n  
d i s c u s s e d  above. 



u = Zm/sec 
C a t e g o r y  F 
S o u r c e  S t r e n g t h  10 

12 

B r e a t h i n g  r a t e  0 .  01m3/min 

015 \ 

Krn downwind 




