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S u b j e c t :  Risk  of Developing Lung Cancer Fol lowing a 
Dose of 0.45 r a d  

A t  your  r e q u e s t ,  I have examined what t h e  p r o b a b i l i t y  
might  be o f  deve lop ing  lung  c a n c e r  f o l l o w i n g  a d o s e  of 
0.45 rad. The most r e c e n t  c o n s i d e r a t i o n  of t h i s  problem h a s  
been done by R a l l ,  -- e t  a l . ,  (Ref.  1) i n  o r d e r  t o  d e r i v e  p r o b a b i l i t y  
of c a u s a t i o n  f o r  i n d i v i d u a l s  who have a l r e a d y  developed  c a n c e r .  

For lung  c a n c e r ,  R a l l ,  -- e t  a l . ,  have adopted  a non th resho ld  
l i n e a r - q u a d r a t i c  dose-response model t o  a i d  them i n  c a l c u l a t i n g  
b a s i c  r i s k  c o e f f i c i e n t s  from t h e  r a d i o e p i d e m i o l o g i c a l  s t u d i e s  
done on peop le  who r e c e i v e d  h igh  d o s e s  of r a d i a t i o n .  T h e i r  
t a b u l a t e d  r i s k  c o e f f i c i e n t  f o r  l ung  c a n c e r  f o r  men exposed 
a t  ages  of 20 t o  34 y e a r s  i s  0.116 excess c a n c e r s  p e r  1 0 0 , 0 0 0  
pe r sons  p e r  y e a r  p e r  r a d  f o r  low d o s e s  o f  low-LET r a d i a t i o n  
(Table  V I - 1  on p. 9 7 ) .  T h i s  number i s  based  upon fol low-up 
of i n d i v i d u a l s  o v e r  t h e  p e r i o d  of 1 0  t o  30 y e a r s  p o s t  exposure  
and a c c o u n t s  f o r  a presumed l a t e n t  p e r i o d  of 1 0  y e a r s .  Thus,  
if w e  assume an  i n d i v i d u a l  i s  exposed a t  t h e  age of 20 y e a r s  
and w e  want t o  c a l c u l a t e  t h e  r i s k  of  deve lop ing  l u n g  c a n c e r  
over t h e  n e x t  50 y e a r s ,  t h e  r e s u l t  i s  

0.45 r a d  x (50-10) y r s  = 2x10e5 
X 

- 0.116 
1 0 0 , 0 0 0  pe r sonsoyro rad  

T h i s  approach d i f f e r s  somewhat from t h a t  t a k e n  by t h e  
N a t i o n a l  Research C o u n c i l ’ s  Committee on t h e  B i o l o g i c a l  E f f e c t s  
of I o n i z i n g  R a d i a t i o n  (BEIR) i n  t h e  BEIR-111 r e p o r t  (Ref.  2 ) .  
They used a non th resho ld  l i n e a r  dose-response model t o  c a l c u l a t e  
a r i s k  c o e f f i c i e n t  and d e r i v e d  a value of 2.45 e x c e s s  cases 
p e r  m i l l i o n  p e r s o n s  p e r  y e a r  p e r  r a d  f o r  males aged 20 t o  34 
y e a r s  a t  exposure  11 t o  30  y e a r s  a f te r  exposure .  The r i s k  
calculated from t h i s  is  t h e n  
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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  might  be z e r o  a s  
r a d i a t i o n  h a s  n o t  been demonst ra ted  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  doses  (Refs .  2 and 3 ) .  The t r u e  r i s k  might  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 d a t a  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 c o n s i d e r e d .  My unde r s t and ing  from Mort Mendelsohn 
is  t h a t  t h e  r a t e  of occur rence  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  is  i n c r e a s i n g  as t h e  Japanese  A-bomb 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 follow-up p o i n t .  

I would conclude  t h a t  a r e a s o n a b l e  estimate 25 t h e  excesf  
r i s k  of  l u n g  cance r  from 0.45 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  of t h e  
proposed s t u d y  wherein m e m b e r s  of t h e  Armed Forces  might  r e c e i v e  
such doses .  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  
is b e i n g  sued  by many (hundreds?)  of  ''atomic v e t e r a n s "  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 peop le" ,  a l l e g e  t h a t  t h e y  w e r e  "human guinea  
p i g s "  and t h e  US Congress  h a s  suppor t ed  t h i s  a l l e g a t i o n  ( e . g . ,  
R e f .  4 ) .  The atomic v e t e r a n s  and t h e  downwind peop le  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  (wi thou t  v a l i d i t y ,  
i n  my o p i n i o n ) ;  and you can  be s u r e  t h a t  t h e  new "guinea  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  subsequent  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  t h a n  0 . 4 5  r a d .  

A s  several of t h e s e  "atomic v e t e r a n "  cases are  now i n  
l i t i g a t i o n  and t h e  Ve te rans  Admin i s t r a t ion  h a s  a l r e a d y  provided  
compensation 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  
of less t h a n  one r a d ,  I t h i n k  t h e  conduct  of  such  a s t u d y  on 
humans would be ill advised. 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  canno t  s u e  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  r e c o u r s e  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 .  

If such s t u d i e s  are carried 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  dose r e c e i v e d  by eve ry  
i n d i v i d u a l  and t h a t  a committee of  q u a l i f i e d  p e r s o n s  review 
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 i s  exposed. 
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