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T o t a l  O b l i g a t i o n a l  A u t h o r i t y  (TOA) p rov ided  f o r  F i s c a l  Years beyond 1970 is  n o t  
c o n s i s t e n t  w i t h  manpower a u t h o r i z a t i o n .  
t o  s u p p o r t  manpower a u t h o r i z a t i o n  and maximize u t i l i z a t i o n  of f a c i l i t i e s  and 
s , c i e n t i f i c  equipment ,  p r e v i o u s l y  funded and soon t o  become o p e r a t i o n a l .  

A n a l y s i s  o f  t h e  r e q u e s t e d  TOA i n c r e a s e s  are p rov ided  as i n c l o s u r e  one.  I n c l o s u r e  
two o u t l i n e s  s c i e n t i f i c  program requ i r emen t s  t h a t  j u s t i f y  c o n t i n u a t i o n  of 
manpower levels  c u r r e n t l y  approved ,  p l u s  t h e  a d d i t i o n a l  funds  r e q u e s t e d  i n  
i n c l o s u r e  one.  

It is r e q u e s t e d  t h a t  TOA b e  i n c r e a s e d  
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I n c r e a s e  i n  t h e  c o s t  of communicat-ms is  p r o j e c t e d  as a r e s u l t  of i n c r e a s e  
i n  personnel .  

Cos ts  of Purchased Equipment Maintenance i s  p ro jec t ed  t o  i n c r e a s e  due t o  ag ing  
and t h e  requirement  f o r  updat ing of equipment. 

Cost of p r i n t i n g  i s  p r o j e c t e d  t o  i n c r e a s e  because of a n t i c i p a t e d  i n c r e a s e  i n  
volume of r e p o r t s  t o  be p r i n t e d .  

Cost of o t h e r  purchased s e r v i c e s  w i l l  i n c r e a s e  as a r e s u l t  of a d d i t i o n a l  
f a c i l i t i e s  t o  be  maintained and ag ing  of t h e  f a c i l i t y .  

Cost of s u p p l i e s  is  p r o j e c t e d  t o  i n c r e a s e  i n  p ropor t ion  t o  i n c r e a s e  i n  personnel .  
I n  a d d i t i o n ,  FY71 t h r u  FY75 i n c l u d e s  $30,000 each year  f o r  replacement of Reactor 
f u e l  e lements .  

Equipment requirements  f o r  FY70 and FY71 are based on f i r m  requirements  a t  t h i s  
t i m e .  Equipment f o r  FY72 i s  based on a p r o j e c t e d  replacement f a c t o r  of 6% of 
c u r r e n t  p l a n t  equipment va lue  ($2,146,000).  The replacement f a c t o r  is expected 
t o  i n c r e a s e  g r a d u a l l y  t o  FY75 and l e v e l  o f f  a t  10% t h e r e a f t e r .  
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ANALYSIS BY EXPENSE ELEMENT 

d 

C i v i l i a n  P e r s o n n e l  

T r a v e l  

T r a n s p o r t a t i o n  

U t i l i t i e s  6 Rent s  

Communications 

70 7 1  72 73 74 75 

1663  1752 1874 1925 1925 1925 

25 28 30 30 30 30 

2 2 2 2 2 2 

------ 

104 109 109 109 109 109 

47 48  49 50 50 50 

Purchased  Equip Main tenance  46 49 52 55 58  6 1  

P r i n t i n g  7 8 10 10 10 10  

Other .  Purchased  S e r v i c e s  237 248 258 263 263 263 

S upp 1 i es 333 350 375 385 385 385 

Equiprnen t 

TOTAL 

36 97 . 129 157 186 215 

2500 2691 2906 3004 3036 3068 

------ 

C i v i l i a n  p e r s o n n e l  c o s t s  i n d i c a t e d  above are  ca lcu . la ted  as f o l l o w s :  
Average s a l a r y  f o r  FY69 is  $10,186 

I N 71 a u t h o r i z e d  b e g i n n i n g  s t r e n g t h  171.  Ending a u t h o r i z e d  s t r e n g t h  1 9 1  - 
Average 181 less 5% l a p s e  (9)  = 172 MY X $10,186 

FY 72 a u t h o r i z e d  b e g i n n i n g  s t r e n g t h  191. Ending a u t h o r i z e d  s t r e n g t h  198  - 
Average 194 less 5 % ’ l a p s e  (10)  = 184 MY X $10,186 

FY 73, 74 & 75 a u t h o r i z a t i o n  199 less 5% l a p s e  (10)  = 189 MY X $10,186 

T r a v e l  c o s t s  are p r o j e c t e d  t o  i n c r e a s e  as a r e s u l t  of i n c r e a s e  i n  p e r s o n n e l .  

A s l i g h t  i n c r e a s e  i n  c o s t s  f o r  u t i l i t i e s  and r e n t s  i s  p r o j e c t e d  f o r  FY71 and 
subsequen t  y e a r s .  

. 



PROGRAMMATIC INFORMATION 
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The A F R R I  Resea rch  Program f o r  FY70 and FY71 i n c o r p o r a t e d  ha rd  c o r e  
work u n i t s  which cou ld  be accompl i shed  w i t h i n  t h e  b u d g e t a r y  c o n s t r a i n t s  
imposed on t h e  I n s t i t u t e ,  and t h e  r e q u i r e m e n t s  of  CIVRED. However, t h e s e  
d o l l a r  and CIVRED ( p e r s o n n e l )  c o n s t r a i n t s  have d e l a y e d  implemen ta t ion  of 
h i g h  p r i o r i t y  DASA r a d i o b i o l o g y  r e s e a r c h ;  a re  hampering e f f e c t i v e  conduct  
o f  AFRRI's c u r r e n t  r e s e a r c h  program, and w i l l  i f  s u s t a i n e d ,  r e s u l t  i n  
i n e f f i c i e n t  u t i l i z a t i o n  of t h e  I n s t i t u t e ' s  soon t o  be completed p h y s i c a l  
p l a n t .  S p e c i f i c a l l y ,  f a i l u r e  t o  p r o v i d e  t h e  a d d i t i o n a l  funds r e q u e s t e d  
and t o  ra ise  AFRRI's CIVRED c e i l i n g  w i l l ' r e d u c e  or e l i m i n a t e  t h e  manpower 
and materials r e s o u r c e s  r e q u i r e d  t o  conduc t  r e s e a r c h  i n  such  areas as 
d e s c r i b e d  below. 

P r e d i c t i o n  of I n d i v i d u a l  R a d i o s e n s i t i v i t y  f o r  I n c a p a c i t a t i o n :  I n v e s t i -  
g a t i o n s  performed a t  A F R R I  have enab led  i n v e s t i g a t o r s  t o  p r e d i c t ,  o f  a g roup  
o f  a n i m a l s  exposed i n  t h e  m i d l e t h a l  r ange ,  which a n i m a l s  a r e  most s u s c e p t i b l e  
t o  i r r a d i a t i o n .  V a r i a t i o n  i n  b e h a v i o r a l  r e s p o n s e  i s  much wide r  t h a n  t h a t  
i n  t h e  m o r t a l i t y  r e s p o n s e ,  b u t  a t .  p r e s e n t  t h e r e  i s  no method a v a i l a b l e  .of 
p r e d i c t i n g  i n d i v i d u a l  r a d i o s e n s i t i v i t y  f o r  performance dec remen t .  The 

* l a b i l i t y  o r  s t a b i l i t y  o f  t h e  c a r d i o v a s c u l a r  s y s t e m  may i n d i c a t e  t h e  i n d i v i d u a l  
s e n s i t i v i t y  of  a n i m a l s  t o  i n c a p a c i t a t i n g  d o s e s  o f  r a d i a t i o n .  The development 
of a p rocedure  f o r  t e s t i n g  i n d i v i d u a l  r a d i o s e n s i t i v i t y  f o r  i n c a p a c i t a t i n g  
d o s e s  w a r r a n t s  immediate c o n s i d e r a t i o n .  

I n t e r - S p e c i e s  Comparison of I n c a p a c i t a t i o n  Response:  I n  t h e  i n c a p a c i t a -  
t i o n / p e r f o r m a n c e  decrement  a rea ,  AFRRI h a s  been i n v e s t i g a t i n g  t h e  p o s t -  
i r r a d i a t i o n  b e h a v i o r a l  r e s p o n s e s  of t h e  b e a g l e ,  m i n i a t u r e  swine and p r i m a t e s .  
Our d a t a  have i n d i c a t e d  t h a t  t h e r e  a re  c o n s i s t e n t ,  q u a l i t a t i v e  d i f f e r e n c e s  
i n  t h e  p o s t i r r a d i a t e d  b e h a v i o r a l  r e s p o n s e s  between s p e c i e s .  For  example,  
the  dog does  n o t  e x h i b i t  a n  e a r l y  t r a n s i e n t  i n c a p a c i t a t i o n .  Swine e x h i b i t  
a much prompter  i n c a p a c i t a t i o n  f o l l o w i n g  i r r a d i a t i o n  and w i t h  much more 
s e v e r e  n e u r o l o g i c a l  symptoms t h a n  p r i m a t e s .  The r e s p o n s e  of  t h e  dog t o  
head s h i e l d i n g  is q u a l i t a t i v e l y  d i f f e r e n t  t h a n  t h e  r e s p o n s e  of  t h e  head 
s h i e l d e d  monkey. D e t e r m i n a t i o n s  of t h e  p h y s i o l o g i c a l  r e s p o n s e  of  i n c a p a c i t a t -  
i n g  d o s e s  of r a d i a t i o n  i n  t h e  dog and swine t o  a c c o u n t  f o r  t h e  d i f f e r e n c e s  
i n  b e h a v i o r a l  r e s p o n s e s  i s  e s s e n t i a l  f o r  a c c u r a t e  e x t r a p o l a t i o n  of b e h a v i o r a l  
r e s p o n s e s  from a n i m a l s  t o  man. 

I n c a p a c i t a t i o n  O c c u r r i n g  i n  H o s t i l e  Env i ronmen t s :  Ano the r  work u n i t  
would examine b e h a v i o r a l  performance a t  . temperatures  of 3 3 O  F and 110' F, b o t h  
of which migh t  be e n c o u n t e r e d  i n  d i f f e r e n t  m i l i t a r y  s i t u a t i o n s .  T h i s  work 
u n i t  s h o u l d  be a c t i v a t e d  f o r  a one -yea r  p e r i o d  t o  o b t a i n  p r e l i m i n a r y  d a t a .  
Depending on t h e  r e s u l t s  o b t a i n e d ,  d e t a i l e d  e x a m i n a t i o n s  of  t h e  case of  
e n v i r o n m e n t a l  f a c t o r s  on b e h a v i o r  may b e  w a r r a n t e d .  
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L o c a l i z a t i o n  of B r a i n  S i t e s  R e s p o n s i b l e  f o r  I n c a p a c i t a t i o n :  The re  
a re  &*reas i n  t h e  b r a i n  t h a t  have been  p o s t u l a t e d  t o  be  s p e c i f i c  r a d i o -  
s e n s i t i v e  s i t e s  i n v o l v e d  i n  t h e  development  i n  t h e  i n c a p a c i t a t i o n  syndrome. 
A l though  t h e  d e t e r m i n a t i o n  o f  n e u r o p h y s i o l o g i c a l  s i g n a l  changes i n  t h e s e  
s p e c i f i c  b r a i n  areas may b e  s t u d i e d  i n  whole-body i r r a d i a t e d ,  o r  head 
i r r a d i a t e d  a n i m a l s ,  u l t i m a t e l y  f o c a l  i r r a d i a t i o n s  of s p e c i f i c  b r a i n  a r e a s  
w i l l  be r e q u i r e d  t o  s p e c i f i c a l l y  i d e n t i f y  t h e s e  s i t e s .  F o c a l  b r a i n  
i r r a d i a t i o n s  a re  r e q u i r e d  t o  d e t e r m i n e  whe the r  t h e  p h y s i o l o g i c a l  changes 
obse rved  p o s t i r r a d i a t i o n  a r e  s e c o n d a r y  t o  changes i n  s p e c i f i c  b r a i n  a r e a s  
or whe the r  a l t e r a t i o n s  i n  s i g n a l s  a re  s e c o n d a r y  t o  c a r d i o v a s c u l a r  changes 
induced  by a y e t  unde f ined  mechanism. I p p l e m e n t a t i o n  o f  t h i s  r e s e a r c h  
w i l l ,  w h i l e  making u s e  o f  AFRRI's l i n e a r  a c c e l e r a t o r ,  r e q u i r e  development 
of a p r a c t i c a l  d e s i g n  of e l e c t r o n  f o c u s i n g  t o  d e p o s i t  t h e  r a d i a t i o n  i n  a 
l i m i t e d  b r a i n  area. 

I n c a p a c i t a t i o n  R e l a t e d  T r a i n i n R  and T e s t i n a  P r o c e d u r e s :  C u r r e n t l y ,  
l e a r n i n g  and t r a i n i n g  p r o c e d u r e s  f o r  s t u d y i n g  b e h a v i o r a l  r e s p o n s e s  i n  
animalk a re  accompl i shed  u s i n g  shock  avo idance  m o t i v a t i o n .  S i n c e  shock 
a v o i d a n c e  i s  a n e g a t i v e  reward,  i t  makes even  the  s i m p l e s t  o f  t a s k  d i f f i c u l t  
t o  t e a c h ;  t h e  p h y s i c a l  s t i m u l u s  of t h e  e l e c t r i c a l  shock c o m p l i c a t e s  t he .  
i n t e r p r e t a t i o n  of  performance p o s t i r r a d i a t i o n  and f i n a l l y ,  shock avo idance  
i s  n o t  s imi la r  t o  t h e  m o t i v a t i o n a l  d r i v e s  which s t i m u l a t e  humans t o  pe r fo rm.  
The use  o f  b r a i n  s t i m u l a t i o n  may p r o v i d e  a r e a s o n a b l e  a l t e r n a t i v e .  Resea rch  
t o  d e t e r m i n e  whether  b r a i n  s t i m u l a t i o n  c a n  b e  used as a p o s i t i v e  m o t i v a t i o n a l  
t r a i n i n g  and t e s t i n g  p rocedure  i s  r e q u i r e d ,  

C o r r e l a t i o n  o f  t h e  C l i n i c a l  Course of Human N u c l e a r  A c c i d e n t  Da ta :  The re  
are' a s u b s t a n t i a l  number of  human a c c i d e n t  c a s e s  who have r e c e i v e d  v a r i o u s  
d o s e s  from s u b l e t h a l  t o  s u p r a l e t h a l  l e v e l s .  Much of t h e  s u b j e c t i v e  c l i n i c a l  
and b e h a v i o r a l  r e s p o n s e s  o f  t h e  human a c c i d e n t  c a s e s  are  n o t  a v a i l a b l e  i n  
t h e  l i t e r a t u r e .  Such i n f o r m a t i o n  cou ld  o n l y  be c o l l e c t e d  by p e r s o n a l  i n t e r -  
views w i t h  t h e  p a t i e n t s ,  where a v a i l a b l e ,  a n d / o r  t h e  a t t e n d i n g  med ica l  s t a f f .  
Such a c o m p i l a t i o n  o f  t h e  human d a t a  was a t t e m p t e d  by a n  i n v e s t i g a t o r  o u t s i d e  
of DASA a u s p i c e s ,  b u t  was n o t  comple t ed .  It i s  e s s e n t i a l  f o r  DASA t o  s u p p o r t  
t h e  c o m p i l a t i o n  of  t h e  human a c c i d e n t  cases, which c o u l d  be accomplished 
by a m e d i c a l  o f f i c e r  a s s i g n e d  a t  AFRRI. 

B i o l o g i c a l  Dosimetry:  Recent  p r e l i m i n a r y  r e s u l t s  a t  AFRRI i n d i c a t e  
t h a t  t h e  a p p e a r a n c e  o f  p e p t i d e s  i n  u r i n e ,  and pe rhaps  i n  plasma,  may 
p r o v i d e  a good b i o l o g i c a l  d o s i m e t e r  f o r  r a d i a t i o n  d o s e s  i n  t h e  o r d e r  o f  
a 1000 r a d s  o r  less .  These  p r e l i m i n a r y  r e s u l t s  i n d i c a t e  a s i g n a l  t o  
n o i s e  r a t i o  of t h e  o r d e r  o f  15 f o r  a n  a b s o r b e d  d o s e  o f  a b o u t  1200 r a d s  i n  
rats. A n a l y s i s  o f  i n d i v i d u a l  specimens may be performed i n  a b o u t  h a l f  a n  
h o u r .  Thus t h e  phenomena i n d i c a t e s  a d e s i r a b l e  s e n s i t i v i t y  and method o f  
a n a l y s i s  which may be  u s e f u l  i n  d o s e  range where r e c o v e r y  i s  p o s s i b l e .  
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