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At your request, I have examined what the probability 
might be of developing lung cancer following a dose of 
0.45 rad. The most recent consideration of this problem has 
been done by Rall, -- et al., (Ref. 1) in order to derive probability 
of causation for individuals who have already developed cancer. 

For lung cancer, Rall, -- et al., have adopted a nonthreshold 
linear-quadratic dose-response model to aid them in calculating 
basic risk coefficients from the radioepidemiological studies 
done on people who received high doses of radiation. Their 
tabulated risk coefficient for lung cancer for men exposed 
at ages of 20 to 34 years is 0.116 excess cancers per 100,000 
persons per year per rad for low doses of low-LET radiation 
(Table VI-1 on p. 97). This number is based upon follow-up 
of individuals over the period of 10 to 30 years post exposure 
and accounts for a presumed latent period of 10 years. Thus, 
if we assume an individual is exposed at the age of 20 years 
and we want to calculate the risk of developing lung cancer 
over the next 50 years, the result is 

0.45 rad x (50-10) yrs = Z X ~ O - ~  
X 

0 . 1 1 6  
100,000 personsoyrmrad 

This approach differs somewhat from that taken by the 
National Research Council‘s Committee on the Biological Effects 
Of Ionizing Radiation (BEIR) in the BEIR-I11 report (Ref. 2). 
They used a nonthreshold linear dose-response model to calculate 
a risk coefficient and derived a value of 2.45 excess cases 
per million persons per year per rad for males aged 20 to 34 
years at exposure 11 to 30 years after exposure. The risk 
calculated from this is then - 

----r 

0.45 rad x (50-10) yr = 4 ~ 1 0 - ~  
X 

2.45 CJ-i 
-“I_ t 1,000,000 personsoyrorad 
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I n  my o p i n i o n ,  t h e s e  r i s k  c a l c u l a t i o n s  are s u b j e c t  t o  
a g r e a t  deal  of u n c e r t a i n t y .  The t r u e  r i s k  m i g h t  be zero a s  
r a d i a t i o n  h a s  n o t  been  demons t r a t ed  a s  a c a r c i n o g e n i c  a g e n t  
a t  such  l o w  d o s e s  ( R e f s ,  2 and 3 ) .  The t r u e  r i s k  migh t  a l s o  
be  s u b s t a n t i a l l y  h i g h e r  as  data  f o r  f o l l o w  up p e r i o d s  beyond 
30 y e a r s  are considered. My u n d e r s t a n d i n g  from Mort Mendelsohn 
i s  t h a t  t h e  r a t e  of o c c u r r e n c e  of e x c e s s  c a n c e r s  a t t r i b u t a b l e  
t o  r a d i a t i o n  i s  i n c r e a s i n g  as  t h e  J a p a n e s e  A - b o m b  s u r v i v o r  
p o p u l a t i o n  a g e s  beyond t h e  30-year  fo l low-up p o i n t .  

I would c o n c l u d e  t h a t  a r e a s o n a b l e  estimate 05 t h e  e x c e s  -2 
r i s k  of  l u n g  c a n c e r  f rom 0 . 4 5  r a d  i s  between 1x10- and 1x10 . 

P r e s e n t l y ,  I have  no  knowledge of  t h e  b e n e f i t s  o f  t h e  
proposed s t u d y  where in  m e m b e r s  o f  t h e  Armed F o r c e s  migh t  receive 
such d o s e s .  However, I d o  want t o  c a l l  your  a t t e n t i o n  t o  a n o t h e r  
area of r i s k  t o  LLNL. A t  t h e  p r e s e n t  t i m e ,  t h e  U n i v e r s i t y  
i s  b e i n g  sued  by many (hundreds? )  o f  "a tomic  ve te rans"  who 
a l l e g e  i n j u r y  from d o s e s  smaller  t h a n  0 . 4 5  r a d .  They, and  
t h e  ''downwind p e o p l e " ,  a l l e g e  t h a t  t h e y  were "human g u i n e a  
p i g s "  and t h e  U S  Congres s  h a s  s u p p o r t e d  t h i s  a l l e g a t i o n  ( e . g . ,  
Ref.  4). The atomic ve t e rans  and  t h e  downwind p e o p l e  a l l e g e ,  
of c o u r s e ,  t h a t  t h e i r  d o s e s  w e r e  much h i g h e r  ( w i t h o u t  v a l i d i t y ,  
i n  my o p i n i o n ) ;  and you c a n  be s u r e  t h a t  t h e  new " g u i n e a  p i g s "  
w i l l  a l s o  a l l e g e  i n  y e a r s  s u b s e q u e n t  t h a t  t h e i r  doses w e r e  
much h i g h e r  t h a n  0 . 4 5  r a d .  

A s  s e v e r a l  o f  t h e s e  "atomic v e t e r a n "  cases a re  now i n  
l i t i g a t i o n  a n d  t h e  V e t e r a n s  A d m i n i s t r a t i o n  h a s  a l r e a d y  p r o v i d e d  
compensat ion f o r  harm a l l e g e d  t o  b e  due  t o  r a d i a t i o n  d o s e s  
cf less t h a n  one r a d ,  I t h i n k  t h e  conduc t  of such  a s t u d y  on 
humans would be  ill a d v i s e d .  I t  i s  clear  t h a t ,  a t  t h e  p r e s e n t  
t i m e ,  a v e t e r a n  c a n n o t  sue  t h e  US government f o r  i n j u r y  a l l e g e d  
t o  have r e s u l t e d  from such  exposure  and h i s  recourse would 
be  t o  s u e  t h e  U n i v e r s i t y  of C a l i f o r n i a .  

I f  such  s t u d i e s  a re  c a r r i e d  o u t ,  I s u g g e s t  t h a t  h e r o i c  
measures  be made t o  document t h e  d o s e  r e c e i v e d  by e v e r y  
i n d i v i d u a l  and t h a t  a commit tee  of  q u a l i f i e d  p e r s o n s  r ev iew 
such  c a l c u l a t i o n s  and p l a n s  b e f o r e  anyone is exposed .  
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