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FURTHER THOUGf1TS ON TRITI M 

by 

S t a n l e y  N .  

45.3-3  
-7? D OTHER ITEFIS OF CONCERN 

D a v i s  

S e p t e m b e r  2 0 ,  1 9 9 2  

I n  t r o d u c t  i o n  

RECEIVED 

Public Reading Room 

I was a b l e  t o  s p e n d  S e p t e m b e r  1 5 - 1 8 ,  1 9 9 2 ,  l o o k i n g  a t  

v a r i o u s  m a n u s c r i p t s  i n  R i c n l a n d  i n  B u i l d i n g  7 1 2 ,  t h e  R e a d i n g  

R o o m ,  a n d  t h e  T e c h n i c a l  L i b r a r y .  Some i n t e r e s t i n g  u n c l a s s i f i e d  

m a t e r i a l  s u r f a c e d  w h i c h  I w i l l  s u m m a r i z e  i n  t h i s  s h o r t  

memorandum. 

T r i t i u m  P ' rodu  c t i o n  a t  H a n f o r d  

T r i t i u m  w a s  s epa ra t ed  f r o m  a n  i r r a d i a t e d  A l - L i  m a t r i x  i n  t h e  

" P - 1 0  P r o j e c t  F a c i l i t y "  f r o m  1 9 4 9  t h r o u g h  1 9 5 1  a n d  l a t e r ,  

p r e s u m a b l y  f r o m  t h e  same facility, f r o m  1 9 5  3 through m i d - A u g u s t  , 

1 9 5 4 .  R a t h e r  c a r e f u l  records w e r e  k e p t  i n  t h e  s e c o n d  p a r t  o f  t h e  

program. A n o t e b o o k  c o v e r i n g  t h e  f i r s t  p a r t  h a s  been d e s t r o y e d ,  

b u t  e s t i m a t e s  of t r i t i u m  releases t o  t h e  e n v i r o n m e n t  w e r e  made 

p r i o r  t o  d e s t r u c t i o n  of t h e  n o t e b o o k .  T h e  m o s t  p r o b a b l e  t o t a l  

r e l e a s e  o f  t r i t i u m  t o  t h e  a t m o s p h e r e  f r o m  t r i t i u m  p r o d u c t i o n  

d u r i n g  t h e  per iod  f r o m  1 9 4 9  t h r o u g h  1 9 5 4  w a s  r o u g h l y  1 0 0 , 0 0 0  

c u r i e s  i f  s o m e  r u p t u r e d  s l u g s  a s  w e l l  a s  u n r e c o r d e d  m i n o r  

releases a re  a s s u m e d .  T h i s  i s ,  of c o u r s e ,  a v e r y  smal l  a m o u n t  

when compared w i t h  releases a t  t h e  S a v a n n a h  R i v e r  S i t e  i n  S o u t h  

C a r o l i n a .  FEB 0 2 1993 
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A p r o g r a m  t o  t e s t  t h e  f e a s i b i l i t y  of t r i t i u m  p r o d u c t i o n  

u s i n g  t h e  N Reac to r  w a s  a u t h o r i z e d  i n  1 9 6 7  ( s e e  p u b l i c a t i o n  

BNWL-2097 1 . H o w e v e r ,  r e c o v e r y  of t r i t i u m  f r o m  t h e  i r r a d i a t e d  

t a r g e t s  w a s  e v i d e n t l y  n o t  d o n e  a t  H a n f o r d ,  s o  release of tritium 

t o  t h e  a t m o s p h e r e  f rom t h i s  " C o p r o d u c t  P r o g r a m "  w a s  p r o b a b l y  

m i n i m a l .  

T r i t i u m  f r o m  T e r n a r y  F i s s i o n  

T r i t i u m  was f i r s t  i d e n t i f i e d  a s  a f i s s i o n  p r o d u c t  i n  1959.  

D e p e n d i n g  o n  a number  of v a r i a b l e s ,  t r i t i u m  c a n  v a r y  f r o m  a y i e l d  

of 0.68 x t o  2.2 x w i t h  h i g h e r  v a l u e s  a s s o c i a t e d  w i t h  

f i s s i o n  i n d u c e d  b y  h i g h e r  e n e r g y  ( n o n t h e r m a l )  n e u t r o n s .  I n  

p u b l i c a t i o n  HW74536, W. A .  Haney e t  a l .  ( A u g u s t  1 ,  1 9 6 2 )  e s t i -  

mated t h a t  t e r n a r y  f i s s i o n  p r o d u c e d  b e t w e e n  3 . 8  a n d  2 0 . 3  c u r i e s  

o f  t r i t i u m  p e r  t o n  of i r r a d i a t e d  u r a n i u m .  O f  t h e  t r i t i u m  

p r o d u c e d ,  a b o u t ,  4 7  t o  6 4 %  w a s  c a r r i e d  away i n  t h e  l i q u i d  process 

streams. Most of  t h e  b a l a n c e  w e n t  i n t o  the a t m o s p h e r e  w i t h  a 

s m a l l  a m o u n t  e n d i n g  u p  i n  h i g h - l e v e l  was t e  t a n k s .  

0 

T r i t i u m  f r o m  A c t i v a t i o n  of H e l i u m - 3  

T h e  h i g h  escape r a t e  of h e l i u m  f r o m  t h e  r e a c t o r s  was 

c o n f i r m e d  i n  p u b l i c a t i o n  HW69924 by P e r k i n s  a n d  Thomas ( J u n e  1 4 ,  

1 9 6 1 )  w h i c h  m e n t i o n e d  a loss  o f  5 , 0 0 0  t o  6 , 0 0 0  f t 3  per  d a y  f r o m  

o n e  i n s t a l l a t i o n .  P r o d u c t i o n  o f  t r i t i u m  f r o m  a c t i v a t i o n  of He-3 

w o u l d  be p r i m a r i l y  a f u n c t i o n  of t h e r m a l  n e u t r o n  flux, exposure 0 '  
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t i m e ,  a n d  t o t a l  mass of He-3 a v a i l a b l e .  Because He-3 h a s  a v e r y  

h i g h  c a p t u r e  cross s e c t i o n  f o r  t h e r m a l  n e u t r o n s ,  p r o d u c t i o n  c o u l d  

be s i g n i f i c a n t .  T a k i n g  t h e  wors t  p o s s i b l e  case w h i c h  assumes a 

He-3 /He-4  r a t i o  of ( r o u g h l y ,  t n e  r a t i o  i n  t h e  atmosphere) 

a n d  a n  i n f i n i t e  e x p o s u r e  t i m e ,  more t h a n  c u r i e s  of t r i t i u m  

c o u l d  be released e a c h  y e a r .  However ,  most h e l i u m  f r o m  n a t u r a l -  

ga s  s o u r c e s  s h o u l d  h a v e  r a t i o s  closer t o  lo - ’  or e v e n  1 0 - 8  (see 

d i s c u s s i o n  b y  Ozima & P o d o s e k ,  1 9 8 3 ,  Noble g a s  g e o c h e m i s t r y ,  

C a m b r i d g e  U n i v .  P r e s s ,  p a g e  1 3 0 ) .  A t  t h i s  p o i n t ,  a n  a t m o s p h e r i c  

release of m o r e  t h a n  1 0 0 , 0 0 0  c u r i e s  of t r i t i u m  per y e a r  f r o m  a 

h e l i u m  a c t i v a t i o n  s o u r c e  seems u n l i k e l y .  

H e l i u m  w h i c h  w a s  c i r c u l a t e d  i n  t h e  r e a c t o r s  was n o t  p u r e ,  so 

a c t i v a t i o n  of C H 4 ,  N ,  A r ,  a n d  o t h e r  i m p u r i t i e s  may h a v e  b e e n  more 

s i g n i f i c a n t  t h a n  a c t i v a t i o n  o f  t races of He-3. G a s e o u s  e m i s s i o n  

o f  C1-38 w a s  a l s o  l i k e l y ,  j u d g i n g  by  r e c e n t  s t u d i e s  o f  r e s i d u a l  

C1-36 p r e s e n t  i n  t h e  v i c i n i t y  o f  r e a c t o r s  i n  I d a h o  a n d  S o u t h  

C a r o l i n a .  t 

0 

M i s c e l l a n e o u s  I t e m s  of P o s s i b l e  I n t e r e s t  

Number of repor t  Date C o n t e n t s  

BNSA-45 6 /7 /65  Report o n  human e x p e r i m e n t .  

S e v e n  v o l u n t e e r s  a t e  f i s h  f r o m  the 

C o l u m b i a  R i v e r  f o r  11 weeks .  

R e p o r t s  u p t a k e  o f  P - 3 2  a n d  Zn-65. 

HW 1.1 3 4 4 10 /25 /48  S t u d y  o f  r a d i o a c t i v i t y  of f i s h ,  

a n a l y s e s  f o r  Na-24 a n d  P-32 .  
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S p e c i m e n s  a s h e d  b u t  n o t e  made t h a t  

a s  much a s  6 0 %  of a c t i v i t y  l o s t  by 

a s h i n g  v s  d r y i n g  by h e a t  lamp. 

R e p o r t e d  v a l u e s  , t h e r e f o r e ,  are  l o w  

by  f a c t o r  of 1 . 5  t o  2 .  

HW40699 1 2 / 2 8 / 5 5  E f f e c t s  o f  p a s s i n g  u n f i l t e r e d  water 

t h r o u g h  t w o  t u b e s  i n  1 0 0 - D  Reactor. 

I n d i v i d u a l  r a d i o n u c l i d e s  s t u d i e d .  

A v e r a g e  i n c r e a s e  i n  g ross  beta  was 

by  a f a c t o r  O C  5 . 2  o v e r  f i l t e r e d  

w a t e r .  

BNWL cc 1 9 9 2  1/ 1 3  /E, 9 M e n t i o n  i s  made o f  m o n i t o r i n g  6 , 0 0 0  

s c h o o l  c h i l d r e n .  A t o t a l  o f  1 , 0 7 0  

w h o l e - b o d y  c o u n t s  were made. 

Unnumbered f i l e  e a r l y  L a b o r a t o r y  s h e e t s  o n  e x p e r i m e n t s  on 
folder i n  Box 1 9 6 0 ' s  
0 1 7 7 5 1 0 0 0  i n  loss o f  I f r o m  u n s p e c i f i e d  a r t i f i -  
B u i l d i n g  7 1 2  

c i a 1  m a t r i x .  R e c o v e r y  of 97% of I 

w i t h  h e a t - l a m p  d r y i n g .  Recovery of 

o n l y  44% of I u s i n g  m u f f l e  d r y i n g  

a t  4 50- 4 7 5OC. 


