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John B. Stanbury ,  M.D. 30 September, 1 9 6 4  

SUNMARY REPOST TO TYE ATOMIC ENZRGY CoMMissIoN ON THE UNITED NUCLEAR 

CORPORATION C R I T I C A L I T Y  ACCIDENT OF 2 4  J U L Y  1 9 6 4  

T h i s  i s  a summary of t h e  c r i t i c a l i t y  a c c i d e n t  which occurred  

a t  t h e  Uni ted  Nuclear  P l a n t  i n  Chazlestown, Rhode I s l a n d ,  on 

F r i d a y ,  J u l y  2 4 .  The in fo rma t ion  which i s  i n c l u d e d  h a s  been 

d e r i v e d  from t h e  h o s p i t a l  r e c o r d s  of  t h e  Rhode I s l a n d  H o s p i t a l ,  my 

own o b s e r v a t i o n s ,  and such o t h e r  r e p o r t s  as have come t o  my a t -  

t e n t i o n  s i n c e  t h a t  time. 

p a r t  th rough t h e  generous coope ra t ion  of D r .  

and D r .  Roger Rydin of t h e  Phys ics  Research Laboratory o f  t h e  

Massachuse t t s  Genera l  IJ ,os?i ta l .  

8 %  
E o ,  The r a d i a t i o n  d a t a  have been ob ta ined  i n  

Gordon L. Brownell  

The p a t i e n t  who d i e d ,  w a s  a -year -o ld ,  

w h i t e ,  mar r i ed  f a t h e r  of  9 c h i l d r e n ,  who was eaployed  as a t e c h n i c i a n  

by Uni ted  Nuclear  Corporat ion.  

evening  of J u l y  2 4 ,  he was pour ing  approximate ly  7 l i t e r s  o f  

an e n r i c h e d  s o l u t i o n  o f  U - 2 3 5  from a. t a l l ,  narrow c y l i n d e r  i n t o  a 

s h o r t e r ,  t h i c k e r  c o n t a i n e r  h o l d i n g  sodium carbonate ,  

was n e a r  the mouth of  t h e  c y l i n d e r .  

t h i s  operation, t h e r e  was an e x p l o s i o n ,  and f l a s h  which threw him 

backwards 6-7 f e e t  and s tunned  him, b u t  d i d  n o t  cause  him t o  l o s e  

consc iousness .  Fie recovered  i m e d i a t e l y  and r an ,  from t h e  b u i l d i n g  

1 0 0  y a r d s  or s o  t o  t h e  emergepay, shack ,  removing h i s  c l o t h e s  whi le  

running.  

A t  approximate ly  6 : 0 7  T.M. on t h e  

- -  

H i s  l e f t  hand 

As he  nea red  complet ion of 
’, L‘ ‘,: 

It * ; r  

’ I. ‘ - 1 -  

Two of h i s  c o l l e a g u e s  who-were a l s o  i n  t h e  b u i l d i n g  r an  
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t o  t h i s  area as t h e  r a d i a t i o n  alarm sounded. Within 1 0  minutes of 

a r r i v i n g  i n  t h i s  s h e d ,  t h e  p a t i e n t  complained of abdominal cramps, 

headache ,  and vomited. It  is s a i d  t h a t  he  was a l s o  i n c o n t i n e n t .  

H e  w a s  wrapped i n  b l a n k e t s  and t a k e n  t o  t h e  Westerly H o s p i t a l ,  b u t  

was t r a n s f e r r e d  d i r e c t l y  w i t h o u t  l e a v i n g  t h e  ambulance t o  t h e  Rhode 

I s l a n d  H o s p i t a l .  En r o u t e  t o  t h e  Rhode I s l a n d  H o s p i t a l ,  he vomited. 

H e  a r r i v e d  a t  t h e  Rhode I s l a n d  H o s p i t a l  a t  7 :49  P.M. A t  t h a t  

t i m e  h i s  blood p r e s s u r e  was r eco rded  as 1 6 0  s y s t o l i c ,  80  d i a s t o l i c ,  

h i s  p u l s e  1 0 0 ,  h i s  r e s p i r a t i o n s  2 0 ,  and h i s  t empera tu re  1 0 1 . 4 O  F. 

H e  w a s  well developed and w e l l  nou r i shed ,  b u t  w a s  compla in ing  of 

abdominal p a i n ,  cramps, t h i r s t ,  and c h i l l i n e s s .  H e  w a s  p e r s p i r i n g  

p r o f u s e l y ,  was s h a k i n g ,  and was i n c o n t i n e n t  of  brownish,  d i a r r h e a l  

stool. Except foc some d y s a r r t h r i a ,  perhaps  occas ioned  by h i s  

a n x i g t y ,  g e n e r a l  p h y s i c a l  examinat ion  o t h e r w i s e  was normal. The 

abdomen w a s  t e n s e ,  w i t h  n o n s p e c i f i c  guard ing .  

One hundred m i l l i g r a m s  o f  benadry l  was given  i n t r a m u s c u l a r l y ,  

and 1 2  mg of morphine subcu taneous ly  a t  8 P.M. and t h e  morphine 

w a s  r e p e a t e d  1 h o u r  and 45  minutes  l a t e r  because  of  restlessness.  
,.- 1 

A p o l y e t h y l e n e  c a t h e t e r  was i n t r o d u c e d  i n t r a v e n o u s l y  at: t h e  l e f t  

a n k l e ,  and a u n i t  of plasma w a s  r u n  i n  q u i c k l y .  

p l a c e d  i n  the stomach, and a Foley c a t h e t e r  i n  t h e  b l a d d e r .  

A Levin t u b e  was 
” . 

Hereafter, a l l  t ines  no ted  w i l l  be  g iven  as hour s  a f t e r  t h e  

a c c i d e n t .  

A t  3 hour s  t h e  blood p r e s s u r e  tias 1 3 0  s y s t o l i c ,  60  d i a s t o l i c ,  

and t h e  p u l s e  9 0 .  D ia r rhea  and vomi t ing  had ceased .  Admission 

hemoglobin w a s  r eco rded  a t  15 .5  grams, h e m a t o c r i t  a t  4 3 . 5 % ,  WBC 

1 7 , 7 5 0 ,  and 95% p o l y s ,  5 %  lymphs, and nany band forms. Red blood 

I O O b 8 3 . 1  
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c e l l  count  was 4 . 4 6 .  The u r i n e  had a s p e c i f i c  g r a v i t y  o f  1 . 0 1 2  

and w a s  f r ee  of ace tone  and s u g a r .  There was a trace of p r o t e i n ,  

8-10 r e d  blood ce l l s  and 0-1 whi te  blood ce l l s  and a rare g r a n u l a r  

and h y a l i n e  case. BUN w a s  1 8  mi l l i g rams  %, sodium 1 4 0  M Z Q / l i t e r ,  

p t a s s i u m  3 . 7  MEQ/1, t h e  c h l o r i d e  1 0 4  MEQ, C02 21 MEQ/l, t h e  t o t a l  

b i l i r u b i n  0 . 4  mg$, and t h e  d i rec t  b i l i r u b i n ,  0 . 1  ng p e r  c e n t .  

A blood g lucose  was 1 0 0  mg%. A t  2 hours  a r a d i a t i o n  exposure meter 

showed 18  MR/hr a t  2 f e e t  from t h e  midpor t ion  of t he  body, 1 0  MR 

a t  2 f e e t  from the lower e x t r e m i t i e s ,  and 40  MR/hr a t  2 f e e t  from 

t h e  face and upper  c h e s t .  

A t  approximate ly  4 hours, t h e  p a t i e n t  was washed down and scrubbed 

w i t h  physohex and w a r m  w a t e r  on a p l a s t i c  s h e e t i n g .  

p o i n t  forward ,  a l l  l i n e n ,  c l o t h i n g ,  and o t h e r  a r t i c l e s  which came 

i n t o  c o n t a c t  w i th  t h e  p a t i e n t  were d i s c a r d e d  i n  p l a s t i c  bags a f t e r  

b e i n g  l a b e l e d .  

From t h i s  

By 7 hour s  t h e  blood p r e s s u r e  had dropped t o  85 s y s t o l i c  and 

40 d i a s t o l i c ,  and t h e  p u l s e  was r e g u l a r  a t  1 0 0 .  By t h i s  t i m e  3 

u n i t s  o f  2 5 0  ml each of  plasma had been g iven ,  t o g e t h e r  w i t h  4 0  

mg o f - s o l u m e d r o l ,  and 8 mg o f  l e v o f e d  were added t o  a n  i n t r a -  

venous i n f u s i o n ,  which w a s  a d j u s t e d  t o  ma in ta in  t h e  blood p r e s s u r e  

between 9 5  and 1 0 0  s y s t o l i c .  Neomycin, 1 gram eve ry  4 hour s ,  w a s  

g iven  through t h e  Levin t u b e ,  as w e l l  as 2 grams of chloromycet in  

/1000ml of t h e  i n t r a v e n o u s  i n f u s i o n .  From t h i s  p o i n t  forward it 

w a s  n e c e s s a r y  to use  l evofed  t o  ma in ta in  t h e  p a t i e n t i s  blood p r e s s u r e .  

A t  2 6  hours  the hemoglobin w a s  1 2 . 9 ,  and t h e  h e m a t o c r i t  3 7 % .  The 

w h i t e  c e l l  coun-t: was 2 8 , 8 0 0 ,  w i t h  100% polys  and no lymphs. 

w a s  3 7 ,  sodium 1 3 9  X E Q / l i t e r ,  po tass ium 4 . 3  MEQ/1, c h l o r i d e  121 

BUN 
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NEQ/1 ,  CO 1 7  N E Q ,  u r i n e  s p e c i f i c  g r a v i t y  was 1 . 0 1 7 ,  and t h e r e  w a s  a 

++ p r o t e i n ,  b u t  no g lucose .  There were 0-2  r e d  blood ce l l s  and 
2 

1 0 - 2 0  w h i t e  blood c e l l s  i n  t h e  u r i n e ,  and o c c a s i o n a l  g r a n u l a r  c e s t s .  

The e o s i n o p h i l  count  w a s  5 ,  t h e  serum t ransaminase  w a s  4 0 ,  t h e  

thymol t u r b i d i t y  3 + ,  t h e  prothrombin t i n e  SO%, u r i c  ac id  1 6 . 9  mg%, 

t o t a l  p r o t e i n  5 .8  mg%, and t h e  albumin 4 . 2  mg%. The p l a t e l e t s  were 

1 5 5 , 0 0 0 ,  t h e  serum c r e a t i n i n e  w a s  2 mg%, and t h e  ca lc ium 4 . 9  H.IEQ/l. 

The c l o t t i n g  t i n e  was 9 minutes ,  and t h e  a l k a l i n e  phosphatase w a s  

5 King-Arnstrong u n i t s .  

I w a s  c a l l e d  a t  my home i n  Chestnut  H i l l ,  Massachuse t t s ,  a t  

1 3  h o u r s ,  and s a w  t h e  p a t i e n t  f i r s t  a t  1 5  hours .  

t h e  Emergency Ward o f  t h e  Rhode I s l a n d  H o s p i t a l  I w a s  b r i e f e d  

by D r .  Fo r sy th  a.nd by o f  t h e  AEC. The p a t i e n t  was i n  

an  anteroom o f f  a l a r g e r  room which was used f o r  overf low and s t o r a g e  

f o r  t h e  x-ray s e c t i o n  of t h e  Ernergency S e r v i c e .  

s e t  up as a n u r s i n g  s t a t i o n  and as  a b a r r i e r  approach t o  t h e  pa- 

t i e n t .  

t h e  iihode I s l a n d  H o s p i t a l ,  two a s s i s t a n t s  from t h e  h o s p i t a l  house 

s t a f f ,  t h e  h o s p i t a l  Rad ia t ion  Off icer ,  t h e  s t a f f  h e m a t o l o g i s t ,  and 

th'e nurse. 

c o v e r i n g  t h e  f e e t  w i t h  paper  s a c k s  and t h e  hands wi th  p l a s t i c  g loves .  

These were d i s c a r d e d  i n  t h e  ? l a s t i c  bags on l e a v i n g  t h e  r e s t r i c t e d  

area. The f l o o r  w a s  be ing  c l eaned  by swabbing. 

Upon a r r i v a l  a t  

The l a r g e r  room vas 

At tending  t h e  p a t i e n t  w a s  D r .  Joseph  Karus o f  t h e  s t a f f  o f  

Access t o  t h e  2 a t i e n t  a t  t h i s  p o i n t  w a s  pe rmi t t ed  by 

The p a t i e n t  was l y i n g  a t  4S0, w a s  a l e r t ,  c h e e r f u l ,  and d i d  n o t  

a p p e a r  t o  be o v e r l y  apprehens ive ,  and seemed most concerned zbout  

5is f ami ly .  He w a s  somewhat res t less  and w a s  a s k i n g  t o  be pe rmi t t ed  

I 0 0 b 8 3'9 
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t o  g e t  o u t  of  bed. H e  could  r e a d  f i n e  p r i n t .  There was no evidence 

of motor incoord i&t ion .  3 e s p i r a t i o n s  were 24-28 .  P u l s e  1 0 0 - 1 2 0 ,  

and h e a r t  sounds w e r e  of good q u a l i t y .  The l e f t  s i d e  of  t h e  f a c e  w a s  

s l i g h t l y  r e d ,  and t h e r e  was moderate c o n j u n c t i v a l  and minixal  p e r i -  

o r b i t a l  edema. The neck v e i n s  were no t  d i s t ended .  The lungs  were 

c lear  and t h e  abdomen norna l .  The e x t r e n i t i e s  were normal ,  ex- 

c e p t  f o r  t h e  l e f t  hand and arm. The l e f t  hand was swol l en  about  

twice n o r n a l  s i z e ,  and w a s  b r i g h t  r ed .  The f i n g e r s  could  be 

moved wi th  d i f f i c u l t y .  The l e f t  forearm w a s  much swollen wi th  

brawny edema. H e  w a s  r e c e i v i n g  a n  in t r avenous  d r i p  o f  d e x t r o s e  and 

l evofed  i n  o r d e r  t o  main ta in  h i s  blood p e s s u r e .  

u n i t s  of plasma had a l r e a d y  been given.  

By t h i s  t i m e  5 

A Toley c a t h e t e r  was i n  

p l a c e ,  and u r i n e  w a s  be ing  c o l l e c t e d .  

A bone m a r y o w  a s p i r a t i o n  done a t  approximate ly  14 hours  was 

r e a d  by D r .  Maurice Albala  and was sa id  t o  show a c t i v e  hemato- 

p o i e s i s  and p o s s i b l y  some t o x i c  changes i n  a few of t h e  ce l l s .  

w a s  a s l i g h t  s h i f t  toward e r y t h r o p o i e s i s .  The p a t i e n t  vomited 

There 

a g a i n  a t  approximate ly  1 4  hour s .  . - .  

Specimens of  b lood ,  u r i n e ,  f e c e s ,  vomitus ,  and h a i r  were brought  

b q k  to Boston for  r a d i o a n a l y s i s .  By 2 0  hours  t h e  blood p r e s s u r e  

was varying widely  between 70 s y s t o l i c  and 4 0  d i a s t o l i c ,  and 1 3 0  

s y s t o l i c  and 90  d i a s t o l i c ,  . and vasopress& were r e q u i r e d  i n  i n -  

c r e a s i n g  doses .  The t e n p e x t u r e  had r i s e n  t o  102O.. A t r i a l  o f  

man i to l  f a i l e d  t o  increase n o t i c e a b l y  t h e  anount  o f  u r i n e  produced. 

With t h e  passage  of t i m e  t h e  h e a r t  sounds became somewhat more 

d i s t a n t  and t i c k - t a c k  i n  q u a l i t y ,  Ile complained i n c r e a s i n g l y  of - 

1 0 0 b 8 4 0  
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?a in  ove r  h i s  lower e x t r e m i t i e s  where t h e  vaso? res so r  a g e n t s  were 

i n d u c i n g  venous spasm. 

I saw t h e  p a t i e n t  a g a i n  a: 38 hours .  By t h i s  t i n e  s t e r i l e  

p r e c a u t i o n s  had been i n s t i t u t e d ,  and a l l  persons  e n t e r i n g  t h e  p z t i e n t  

a r e a  changed i n t o  s c r u b  s u i t s ,  masks, c a p s ,  gowns, p r o t e c t i v e  

c o v e r i n g  f o r  t h e  f ee t  and g loves  f o r  t h e  hands.  The p a t i e n t ' s  

c o n d i t i o n  had d e t e r i o r a t e d  r ena rkab ly  s i n c e  t h e  2 rev ious  day. He 

w a s  app rehens ive ,  r e s t l e s s ,  f a t i g u e d ,  and uncomfortable .  Y e  was 

sonewhat more dyspneic .  There had been c o n s i d e r a b l e  d i f f i c u l t y  

expe r i enced  i n  m i n t d i n i n g  h i s  blood p r e s s u r e .  The c o n j u n c t i v i t i s  

and t h e  b lush  o v e r  t h e  l e f t  s i d e  of h i s  face i . ~  more a p p a r e n t ,  

and t h e  l e f t  hand was much nore  swol len  and had become l i v i d .  The 

fo rea rm had i n c r e a s e d  i n  s i z e ,  and t h e r e  w a s  now massive edema 

o f  t h e  upper  l e f t  arm. The c h e s t  w a s  c l e a r ,  and t h e  h e a r t  sounds 

were f a i r l y  good. Vis ion  had d e t e r i o r a t e d  t o  t h e  p o i n t  where t h e  

p a t i e n t  w a s  unable  t o  r e a d  1 i n c h  t y p e ,  b u t  he  could  s t i l l  d i s t i n g u i s h  

faces. H e  w a s  nausea ted ,  and voinited o c c a s i o n a l l y .  Urine volume 

had decreased .  An a t t e m p t  t o  s u p p o r t  t h e  blood p r e s s u r e  wi th  

a ran ine  f a i l e d ,  and l evofed  vrzs r e i n s t i t u t e d .  A t  about  t h i s  

tik'e h i s  w h i t e  blood coun t  was 36,000, w i th  1 0 0 %  po lys  and no 

lymphocytes.  Blood urea n i t r o g e n  was 4 5  mg%. B i l i r u b i n  was normal. 

UJCYrr 

. 

Uric a c i d  was 1 6 . 4  mg%. P l a t e l e t s  2 2 0 , 0 0 0 .  Xet i cu locy te  count  0 . 3 % .  

During t h e  remain ing  hours  , the p a t i e n t  became inc&s ing ly  dis- 

o r i e n t e d ,  restlsss, and d i f f i c u l t  t o  manage. The blood p r e s s u r e  

became unob ta inab le  approximate ly  4 hours  p r i o r  t o  dea th .  The 

p a t i e n t  d ied  a t  4 9  hours  a t  7 : 2 0  on t h e  evening  o f  Sunday, 

I O O b W  
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O the r  l a b o r a t o r y  d a t a  were obtair .ed f rom t h e  p a t i e n t .  An 

e l e c t r o c a r d i o g r a m  02 t h e  e v e n h g  o f  ~Cmissioa sko;ied s i n u s  t achy-  

c a r d i a  and  s l i g k t  proni;ler.ce of ?lie ? waves b u t  was o t h e r x i s e  un- 

renar 'kable .  Two e l e c t r o c z r d i o g - a x  ta!ten between the 3 6  and 4 3  

hours showed i n c r e a s i n g  d e v e l o 2 r e n t  o f  ~ i g h t  a x i s  d e v i a t i o n ,  

f l a t t e n i n g  of t h e  T waves,  and i o x e r  v o l t a g e .  &i x-ray of t h e  

ches?: a t  a p p r o x i m a t e l y  11: hours showed mi id  c o n g e s t i v e  changes  

b u t  was d i l i i c u l t  t o  i n t e r r > x t ,  h e c a u s e  i t  was a p o r t a b l e  illn. C .  

3one 

narrow b i o p s y  a t  40 hours r e v e a l e d  il f l u i d  spec i r ren  w i t h o u t  Earrov 

s p i c u l e s .  

n z r k e d  d e p r e s s i o n  of a l l  ? r ecu r so r ,  c e l l s .  

Autopsy was p e r f o r r e d  by a r e 7 r e s e z t a t i v e  of  t h e  AEC a?- 

The snear  showed 91% 7oiys and S . 5 %  band Forms, w i t h  

p r o x i m a t e l y  8 h o u r s  p o s t  nor tec .  

p r e s c n a b l y  are a v a i l a b l e  t:?.rocg:? another' r e ? o - t .  

TYe r e c o r d s  of t h i s  2rocedul.e 

I t  nay be o f  s o n e  i n t e r e s t  to Zote  the Tstal f l u i d  b a l a n c e  a s  

r e c o r d e d .  

I s l a n d  Y o s p i t a l  a t  2 h o u r s  t o  38  5 o u r s  vxas 4 , 5 7 5  al. 

1 7 5 0  was i n  t h e  form o f  p l a s m .  

out9u . t  ~ I Z S  3 , 4 0 0  ml, i n c l u d h z  v o a i t u s .  

3 8 t h  to the 4 7 t h  h o u r  was 2 , 5 0 0  cc; of which 500 was plasma. 

t o t a l  o u t p u t  d u r i n g  t h i s  p e ~ i o d  1.72,s 7 9 0  ml, i r i c l u d i n g  voxitus. 

These  f i g u r e s  do n o t  t a k e  i n t o  z c c o n n t  f e c a l  l o s s  or i n s e n s i b l e  

l o s s .  

4,19G nl. 

s e n s i b l e  l o s s ,  t h e n  it i s  a p p a r e n t  t h a t  t k e  2 s - t i e n t  was n o t  f a r  

F ~ o m  f l u i d  b a l a n c e .  

The t o t a l  i n t a k e  fron ?he t i c e  of  a r - i v a l  zt t h e  Rhode 

O f  t h i s  

D u r i n g  t ; ?Ls  ?cried t k e  t o t a l  

T o t a l  iz t -ake f r o n  t h e  
', 

The 

Thus t h e  t o t a l  i n t a k e  ;rzs 7 , 0 7 5  cl, and t h e  t o t a l  o u t p u t ,  

\?,',en one adds  t o  ?:?e total o u s p u t  :he p r e s u n e d  i n -  
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Tie s u r f a c e  r a d i a - i i o n  =.eadir.Es i r c x e d i a t e l y  a f t e r  d e a t h  were as 

follows: 

r i g h t  a r n ,  2 . 5 ;  l e f t  a m ,  2 . 5 ;  p u b i c  h a i r ,  q . 0 ;  t h i g h ,  2 . 5 ;  f e e t ,  

1.1. 

Hair ,  7 . 5  n r / h r ;  face ,  3 . 7 5 ;  c h e s t ,  2 . 5 ;  abdocen ,  5 . 0 ;  

Sarr,ples of blood were o b t a i n e d  froin a t  7 h o u r s  and  

at 1 6 . 5  hours and brought bzck to 3 o s t o n  on t h e  a f t e r n o o n  f o l l o w i n g  

t h e  a c c i d e n t  for a n a l y s i s  I n  t h e  l a b o ~ a t o r y  0: 3r. G.L.  

The a n a l y s e s  were 2 e r f o r n e d  by 3r. Brotrnel i  a.nd 9r .  3 o g e r  A. i iydin.  

The z i n d i n g s  a p g e a r  i n  A?pendix 11. 2 0 t h  san?les were e x t r a p o l a t e d  

t o  z e r o  t i m e  and  i n d i c a t e d  i! s o d i u n  a c t i v L t y  at t h a t  tilne of 2 . 6 4  

x 

c o n s i s t e n t  o n l y  w i t ; ?  t h e  p e s e n c e  of  r a d i o s o d i u n .  

i3rownell. 

^. 

m i c r o c u r i e s  p e r  zl seruz .  ?';?e s 7 e c t r u n  of  t h e  s e r u m  was 

S a n ? l e s  of vositus and u r i n e  f r o n  - r,ie~e a n a l y z e d  

s i r n l l a T l y  t o  ?he Llood sax?les, and d i s c l o s e d  o n l y  t h e  p r e s e n c e  o f  

r a d i o s o d i u n .  Copies  of t h e  s?ectra  f r o n  t h e  2 a t i e n t ' s  s e r u n ,  gold 

r i n g ,  and Cron h i s  h a i r  i ? x  a ? c ! d e d .  

Specimens of  w i n e ,  I 'eces ,  ana v o n i t c s  vere b r o u g h t  t o  t h e  

I k s s a c h u s e t t s  G e n e r a l  i i o s p i t a l  m d  S r o c c s s e d  by beta c o u n t i n g .  

samplds were d r i e d  on p l a n c h e r t e s  and c o u n t e d  r e p e a t e d l y  i n  a Xuclear- 

Chicago t h i n  window coun te r  of h i g h  s e n s i t i v i t y  end low SackgFound. 

Small 

The I;..achLr,e s e n s i t i v i t y  was c o r r e c t e d  t o  a u t h e n y i c  P 32  s t a n d a r d s  

countzd a t  t h e  sane tip.e, and  t h e  r e s u l T i n g  v a l u e s  p l o t t e d  and 

T i t t e d  by eye .  

O f  

The o b s e r v e d  h a l f  l i f e  o f  t h e  4-hour u-r.ine ss.n?le 

15.6 days ,  w a s  1 3 . 8  days, of t h e  13-hour  u r i n e  sznple ,  

and  of  t h e  34-hour sample ,  1 7  days .  

o b s e r v e d  h a l f  l i f e  of  1 6  d a y s .  

The feca l  s?eciX;l.cn had a n  

These values aye t h o u g h t  t o  be w i t h i n  

http://s?eciX;l.cn
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t h e  l i n i t s  of  e r r o r  f o r  a e a s u F e z e n t  of  ? 

of c o n t a n i n a t i o n  by o r h e r  b e t a - e x i t t i n g  i s o t o ? e s  i s  n o t  exc luded .  

, but  he ? o s s i b i l i t y  

If it can  be  assumed t h a t  t h i s  was indeed P 32  , t h e n  it c2.n be  

e s t i z a t e d  t h a t  t h e  4-kour U r b e  c o n t a i n e d  a b o u t  0.0062 n i c r o c u r i e s  

or' r a d i o p h o s p h o r u s / n l .  

PRIVACY ACT MATERIAL REMOVED 

is a -yea r -o ld  w h i t e  n a r r i e d  plant s u p e r v i s o r  f o r  

t h e  J r , i t e d  I ' iuclear  Corpozz t ion .  

of t h e  c r i t i c a l i t y  acc ide i? t  two f l o o r s  removed v e r t i c a l l y  and 

a p 9 r o s i m a t e l y  50 f e e t  h o r i z o n t a l l y .  

r an  froiil t h e  > G i l d i n g  t o  t h e  ene rgency  s h a c k ,  and r e t u r r . e d  l a t e r  w i t h  

t h e  ?lmt d i r e c t o ? ,  

dmining the tank I n  \chic;? t h e  c r i t i c a l i q  a c c i d e n t  h a d  o c c c r r e d .  

3 e  r z n a i n e d  i n  t h e  area a p g y o x i n a t e l y  10 h o u r s .  

;-ie was i n  t h e  b u i l d i n g  a t  t h e  t i n e  

A t  t h e  t i n e  of t h e  acciden;: ;-,e 

,, where he  was e-gzged f o r  a ?=i;ne i n  

Ee was s e e n  

i n  t h e  acc i c i en t  room of t h e  ?\;?ode Is lar ,d  ; :os?I ta l  site? t h e  a c c i d e n t  

and vas s c r u b b e d  down. . S u r f a c e  n o n i t o r i z g  showed nLnLnal a c t i v l ' c y  , 
and he was r e l e a s e d .  

i n d i c a t e d  t h a t  h e  had r e c e i v e d  a ? ? r o x l m t e l : l  3 0 0  rads of  crhole body 

r a d i a t i o n .  T h i s  was s u b s e q u e n t l y  focnd  t o  b2  zn  erro?,  and a rough 

esrirna-ie was s a i d  t o  b e  a p p r o x i s a t c l y  53  r a d s .  

however ,  i t  seeined wise t o  h o s ? i x l i z e  The p a t i e n t ,  and :?e was 

a h i t T e d  to t h e  Rhode i s l a n d  i i o s p i t a l  02 ?ri.,e 2 6 t h  of  J u l y  ar,d w a s  

d 2 s c h z g e d  on J u l y  3 1 .  

The f o l l o w i n g  day filrr. 5adqe  m o n i t o r i n g  

On t h i s  a c c o u n t ,  

A t  t h e  t i n e  of  a d n i s s i o n  his S 1 m d  pyessuz-e wzs 140 systolic 

1 0 0 b 8 4 4  
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and. 9 0  d i a s t o l i c ,  2 u l s e  9 6 ,  r s s p i r a t i o n s  23 .  T e r q e r a t u r e  w a s  normal .  

The p h y s i c a l  e x a m i n a t i o n  was e n t i r e l y  w i t h h ,  n o r n a l  l i m i t s .  I n i t i a l  

hemoglobin VJ&S 1 6  gams;  x h i t e  c e l l s ,  4 , 9 0 0 ,  w i t h  a normal d i f f e r e n t L a 1 ;  

h e m a t o c r i t  4 9 % ;  ? l a t e l e t s  270 ,030 ,  and  1.1% r e t i c u l o c y t e s .  U r i n a l y s i s  

w a s  normal  e x c e p t  for a t race  o f  a c e t o n e  and  s l i g h t l y  e l e v a t e d  

S i i i n o g e n  at- 0 . 4  mg% ( n o r x a l :  8 . 0 5 - 0 . 2 ) .  T o t a l  b i l i r u b i n  i n  the 

blood w a s  1 . 7  mg p e r  c e n t ,  and d i r e c t  b i l i r u b i n ,  0 . 2 .  T h i s  is 

i n  e x c e s s  of  normal  l i m i t s .  

The total p r o t e i n  was 7 . 4  gra .ns%; a lbumin ,  6 . 4  g r a m  % ;  t o t a l  

c h o l e s t e r o l  2 5 0  mgB, w i t h  174 r.2 c h o l e s t e r o l  e s t e r s ;  a l k a l i n e  

phosp i i a t a se ,  7 K i n g - A ~ n s t r o n g  s n i t s ;  " S ,  8 7 % ,  and 3UX 1 3  ne%. 
The u r i c  a c i d  was c l e v z t e d  a t  8 . 1 8 ,  t h e  up?er  l i m i t  o f  normal  

b e i n g  S . 5 .  Serum e l e c t r o l y t e s  viere a l l  n o r m a l .  Eenzedine  t e s t  

for b l o o d  i n  t h e  s t o o l  was normal. 

h y i n g  h o s p i t a l i z a t i o n  comple t e  b lood  s t u d i e s  were doze  d a i l y .  

i i enoglobin  r a n g e d  from 1 5 . 4  t o  16 g r a n s .  :;EX weTe a l l  w i t h i n  

t h e  5-6,000 r a n g e ,  w i t h  n o r x l  d i f f e r e 7 , t i a l  c o u n t s .  i3y J u l y  3 0  

t h e  u r i c  a c i d  had  dropped  t o  4 . 9 ,  and  t h e  bilirubin had dropped  t o  

0 . 6 .  Bone narrow a s p i r a t i o n  done on J u l y  2 7  showed a c t i v o  

h e n a t o p o i e s i s .  

h e m a t o p o i e s i s ,  and " i n c r e a s e d  s t a i n a b l e  i r o n . "  An e l e c t r o c a r d i o -  

g r a n  on J u l y  2 7  showed p ro longed  C?.S c o r p l e x e s ,  ineasuring 0 . 1 2  secs ,  

and  h a v i n g  t h e  c o n f i g u r a t i o n  o f  a c o n s l e t e  I-ig;ht bundle brarich b l o c k .  

Examinat ion  on J u l y  3 1  shoxed a d i s a ? ? e a r a n c e  of  t h e  r i g k t  j u n d l e  

> r a n c h  b l o c k  and  QRS con? lexes  which now z c z s u r e d  0 . 0 9  s e c .  

u ro-  

Thyr.01 t u r b i d i t y  was norrral  a t  t h r e e  u n i t s .  

A b lood  ? i n t o n  was n e g a t i v e .  

1 ,  

A r e p e a t  bone zzrro>7 on 2 ~ l y  31 showed a c t i v e  

I exarnined t h e  p a t i e n t  i.7 3 o s t o n  or! 30 Z ~ l y .  Iie seemed 

F e r f e c t l y  well , e x c e p t  tk t  h e  SGLS soxew;-,st conce rned  a b o u t  t h e  

I O O b 8 4 5  
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c u r v a t u r e .  Blood ? r e s s u r e  was 113/70. 3lood u r i c  a c i d  Vias 4 . 5  

z i l l i g r a n s % ,  and  tlie serun! bili.-;.ubj.n, 0 . 8  ~ 2 % .  30th  t h e s e  v a l u e s  a r e  

w i t h i n  nornal l i n i T s  by ou? ziethods. 

t i e n t  have  s e r i a l  b l o o d  c o u n t s  and  Lf p o s s i b l e ,  sFern  c o u n t s .  

have  no i n f o r n a t i o n  as t o  x h e t h e ?  These have  been done s u b -  

s e q u e n t l y .  

I t  was idvised t h a t  t h e  pa-  

I 

PRIVACY ACT MATERIAL REMOVED 

-. i n i s  -yea r -o ld  z a r r i e d  , i.ikite, ?l;?zt ;.:,;,naZe-L. f o r  Uni ted  

:<ucleaP e n t e r e d  t h e  p l a n t  3 2  r? inutos t l f t e r  the f k s h  aad  r e m i n e d  

z p ? r o x i m . t e l y  1 2  hours. lie dGtn-=.rLned t h 2  l O G  XX l i n e  and cnptied 

container i n  whlc;? t h z  zccLdzn t  >ad occc-=.e<. A t  t h e  t i x e  of 

adnission to t h e  ?&ode Island % o s ? i t a l  on t h e  e v e n i n g  of  t h e  a c c i d c n T ,  

ne v a s  found to have  h i g h  c o n t a n i n a t i o n  of his thurnb and i n d e x  

f i n g e r  o f  h i s  rig;?? hand ,  >ut no ot:?er c o n t z z i n a t i o n .  IT'e was 
s c r u b b e d  down w i t h  soa? azc! wzte?, a m i  d i s c k y g e d .  .. .Towever, the 

fo l lowing  day i t  became ZTparent  Z L L X  - - -  bzdge t k a t  h e  had ? T O ~  h i s  - 
F e c e i v e d  c o n s i d e r a b l e  G7hOle  b o l y  e x p o s u r e  ?:;is was i n i t i a l l y  

r e p o p t e d  t o  b e  in the neighborhcod of 300 2 ,  but t h i s  V J ~ S  s c k -  

s e q u e n t l y  much r c d u c c s .  

t i e a t  iizs h o s ? i t a l i z e d  on t h e  26th of Z u l y ,  2nd d i s c h a y z e d  on t h e  3 l s t .  

O n  t h e  basis of  t h e  i n i t i a l  r e p o r t ,  t h e  pa- 

A t  t he  time of a d n i s s i o n  his blood prcssK:re w2.s 130 s y s t o l i c ,  

io0 d i a s t o l i c ,  p l u s e  8 2  , rcs?iraticns 2 0 ,  a x  - .  -:c?.?erature r.orz!al. 

The g e n e r a l  p h y s i c a l  e x a x i n a t i o n  was e n t i r e l y  :oxzal  e x c e ? t  for 

I f l n h 8 4 b  mlqTm-Pn AI. n IRK? mU7l.f Y-7 
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b i l z t e r a l  i r i d e c t o n y  s c z ~ s .  T h e  i n i t i a l  ;?z.noglobin was 1 5 . 5  g r a m ;  

h e m a t o c r i t ,  4G 0 o ;  I.!X, 1 0  , 7 3 0 ,  ~ 5 t h  818 ?olys, 184 ly~r;.p'ns, and  one 

xonocyte ,  2nd p l a t e l e s t  220,030.  3 e t i c u l o c y t e s  were 1.14. 

U r i n a l y s i s  tjas norma l ,  e x c e ? t  f o r  a t-zce o f  a c c t o n e .  

was 0 .  L: ; total b i l i r u b i n  1.1 mg% ( s l i g h t l y  e l e v a t e d ;  thymol 

t u r b i d i t y  ++; t o t a l  p r o t e i 2  6 . 2  g r a m % ;  a l b u n i n ,  4 . 9  R E % ;  t o t a l  

cho le s t e ro l  3 0 1  w i t h  e s t e r s  of 2 7 0  mg%; a i k a l i n e  phos?ha ta se ,  6 

King-A.rnstrong u n i t s ,  and Elscose 9 0  n g % .  

1 3  ng % ,  ar,d u r i c  a c i d  7 . 6  ( e l e v z t e d ) .  

n o r n a l .  

3100d Xinton  was R e g a t i v e .  

UTobil inogen 

Blood u r e a  n i t F o g e n  wzs 

S z ~ u r n  e l e c t r o l y t e s  were 

Benzedine t e s t  fo? blood in t h e  s t o o l  xas n e g a t i v e .  

3aily 51001 c o u n t s  w z ~ e  done t h e r e -  

after and showed no c h a g e  i n  * z12 t .  n o r m l  f i n d b g s .  The u r i c  a c i d  

r a se  from 7 . 5  t o  9 . 2  ng%, zzd was 7 . 3  ~ 5 %  02 t h e  day of discharge.  

S e r u z  t rmsan inzse  d e t e r z i x z t i o x s  xerc ~ i t i - , i x  ?.orr.zl l i m i t s .  

E l e c t r o c a r d i o g x n  i.72.S r,orz?al. 3 O r . e  ~T.Z?TOX z s ? i ? a t i o n  on Jcly 2 7  

s5ocred a c t i v e  h e a a t o p o i e s i s  , noderate  e r y t 3 r o l d  :?yper?las  i a ,  and 

soze e o s i n o ? h i l i a .  A re2eF.t a s p i r a t i o n  on July 31 shct.red a c t i v e  

k e a a t o p o i e s i s .  

i saw.the p a t i e n t  I n  3 0 s t o n  on 30 J u l y .  

glaucoma w i t h  i r i d e c t o n i e s  ir. 1 9 4 9 .  

was e n t i r e l y  normal .  Uy ic  a c i d  dete;?miried a t  t h a t  t i n e  was 6 . 8  

EZ%, which i s  e l e v a t e d  f o r  o u r  l z b o r a t o r y .  

ng p e r  c e n t ,  which i s  n o r r z l .  

b lood  c o u n t s  d u r i n g  szbsequent non'ihs. I have  i10 i n f o r m t i o n  on 

i n e s e .  

Fie gave a h i s t o r y  of  

&r,z;.al ?hysical e x a n i n a t i o n  

The b i l i r u b i n  rsias 0 . 5  

ii'e was a d v i s e 6  t o  have  r e p e a t e d  

-'-. 



l 0 0 b 8 4 8  



PRIVACY ACT MATERIAL REMOVED 

C n i t i q c e  of  t h e  P4edicEi1 P x 1 b 2 . e ~ ~  of rhe C r i T i c a l i t y  ?.ccide;it 

i t  i s  a p p a r e n t  f rom a l l  c o n s F 2 c r a ~ i o n s ,  i n c l u d h g  d o s e  c a l c u l a -  

tions, t h a t  t h e  r a d i a t i o n  d o s i g e  -r?ceived Ly GJZS f a r  i n  

e x c e s s  of  t h e  rnlninal l e t h a l  zzount, a;.d t:mt n o t h i a g  p r e s e n t l y  

k n o ~ m  c o u l d  h a v e  s a v e d  hi?.. The c e n t r a l  c l x i c a l  . .  problem w?.s 

n z i n t e n a n c e  of t h e  blood g r c s s u r e .  - i h e r e  seezs  to be  l i t t l e  in- 

foras . t ion on TSe e f f e c t s  05 k e a v y  =.adiztion on the biood 9 x s s u r e  

as such, and it s e e m  e v i d E x t  **--  L..C'~ t h i s  i s  an i ~ . p ~ r t ~ : t  z.rea f o r  
. .  - 

r ' u t u ~ c  investiga:Lon. \ -  :':czn, of  ~e . .  2ressar zgmJcs T;I.I:C.? were ?Tied  

xe re  zcisqua??. 

doses, and it finally becz7.e i n e f f e c t i v e .  It o c c a s i o z e d  coasicerzble 

Lzvofed  jias heL?,f~1:, bu? only i?. i n z r e a s i ? . g  
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of  d e a t h  shovied i n c r e a s 5 n z  ccvelc??.ent  o f  ~ i g h t  a x i s  d e v i a t i o n ,  

2 l a t t c n i n g  of t h e  T wavcs ,  znd i x e r e d  v o l t a g e .  Ev idence  of 

darnage t o  the henato?oietic s y s t e x  IJZS indicated by the r a g i d  

d ~ o p o u t  of the l y q h o c y t e s .  - 0  -v-dc;lce f o r  gezeral  tissue dans.ge 

was. i n d i c a t e d  by t h e  v e r y  h i g h  b l o o d  u r i c  a c i d  and t h e  e l e v a t i o n  

i n  t h e  blood u r e a  n i t r o g e n .  & C i a t i o n  s t u d i e s  d i s c l o s e d  t h e  

p r e s e n c e  of r a d i o s o d i u m  ill t:?e klood and w i n e .  The re  w i l s  also 

a con?onent  i n  u r i n e ,  v o z i t u s ,  c;?d f e c e s ,  tj’nich F.ad a d e c a y  c02stmt 

i n d i s t i n g u i s h a b l e  froin t h a t  of ? . 
i . 7 i~h  a v a r i e t y  of  gzx:.a-e:.Lt,ii-,g ?adicactFvz s u b s t a n c e s  which 

x z r e  ? r e s u n a b l y  f i s s l o - .  ? ~ o d s c t s .  

3 2  
The h a i r  r/;as h e a v i l y  c o n t a r i n z t e d  

- i z s o f a r  as I c a n  s e e ,  eve-yThir?g tizs done f o r  t h i s  ?aTFen-i: 

s,:hic:i c o u l d  p i s i b l y  b e  do?.? fro;: ~ ? , e  r.eiFc=_l ?oir , t  o f  v iew.  

His maical caTe by E-. ;(ai~~ 2 . n ~  .~.IS assccictes  572s wise, e x c e l l e n t ,  

2nd devoTed. 

. . -  

2 , and 
s i g z i f i c a n t  nedical p o 3 l e n .  

see; ’ic h a v e  p r e s e n t e d  rs 
, .  nzc. cozsideraSle contarination 
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CALCULATION OF . SAXPLES % 

Samples of serum,  c r i n e ,  h a i r ,  and p o r t i o n s  o f  a gold r i n g  

were r e c e i v e d  from D r .  Stanbury cn  the  a f t e r n o o n  of  July 2 5 ,  1964. 

Gama- ray  s p e c t r a  of  t h e s e  s a n p l e s ,  measured by means of a s t a n d a r d  

sodium i o d i d e  well  m y s t a l  c o n n e c t e d  t o  a X u c l e a r  Data 512:' 

Channel A n a l y z e r ,  were o b t a i n e d  a t  i n t e r v a l s  u n t i l  J u l y  2 7 ,  1 9 6 4 .  

The r e s u l t s  o f  t h e s e  neasu rexen2s  a re  suJni iz r ized  below. 

Beta c o u n t s  were o b t a i n e d  on v a r i o u s  samples  i n  a n  e f f o r t  t o  

d e t e c t  f as t  n e u t r o n  induced  a c t i v i t y .  

neasu remen t s  are d i s c u s s e d  i n  t h e  body of  The r e p o r t .  

I. Plasma Sanples 

The results of t h e s e  

Two san?les of plasma were o k t a i n e d )  S 2  t a k e n  7 h o u r s  a f t e r  

t h e  a c c i d e n t ,  and SI t a k e n  1 6 . 5  h o u r s  a f t e r  t h e  z c c i d e n t .  

s p e c t r a  iron t h e  s e r u m  sazples were  e s s e n t i a l l y  identical and 

F i g u r e  1 shows a t y p i c a l  s?ec t rurn  t o e e t h e r  w i t h  t h e  s p e c t r u m  o f  an 

z l i q u o t  o f  a sodium-24 s t a n d a r d  o 5 t a i n e d  f rom Oak Ridge. Xo o t h e r  

peaks  yere o b s e r v e d  in t h e  s e r u m  s a a p l e s  even  a t  l o n g  t i nes  f b l l o w i n g  

t h e  accident .. 

A l l  t h e  

S t a n d a r d i z a t i o n  of sodiun-24 i n  t h e  serum samples  w a s  performed 

by i n t e g r a t i n g  t h e  t o t a l  courit  i n  1 2 0  c h a n n e l s  which i n c l u d e d  30th 

ganma peaks .  Background was t h e n  s u b t r a c t e d  ar.d t h e  number of 

c o u n t s  i n  t h e s e  c h a n n e l s  coxpa red  w i t h  t h a t  of t h e  s t a n d a r d .  The 

t o t a l  c o u n t s  i n  e a c h  case was a p 2 r o x i x a t e l y  10,000 c o u n t s ,  g i v i n g  

c o u n t i n g  s t a t i s t i c s  of  1%. 
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Two s e c o n d a r y  s t z n d a r a s  were made f rom t h e  Oak Xidge s t a n d a r d  

sodium-24, c a l i b r a t e d  by.Oak Ridge t o  +3%. The c a l i b r a t i o n  v a l u e  

w a s  3.0 m i l l i c u r i e s  2211 nl a t  ll:03-P.H. on August 3 ,  1 9 6 4 .  Two 

s t a n d a r d  sample d i l u t i o n s  were p r e p a r e d .  Tine f irst  c o n s i s t e d  of  a 

- 

d i l u t i o n  of 1 0 0  i a n b d a  i n  1 0  ml. The c a l i b r a t i o n  was r e f e r r e d  

t o  11:OO A . M .  on August. 4 ,  1 9 6 4 ,  a t  which t i m e  t h e  decay  f a c t o r  

w a s  .5755.  T'ne f i n a l  a c t i v i t y  as of 11:OO A . X . ,  August 4 ,  1 9 6 4 ,  

S t a n d a r d  = ( 3 . 0  n i l l i c u r i e s / m l )  x C.5755) x = 1 7 . 3 p c / n l  
* \  -. - 

A l i q u o t s  were t a k e n  t o  g i v e :  

0 . 1  m l  ( d i l u t e d  t o  2 nl) = 1 . 7 3  ,uc 

0 . 3  m l  ( d i l u t e d  t o  2 nl) = 5.18  ,uc 

0 . 5 ' m l  ( d i l u t e d  t o  2 ml) = 8 . 6 5  fic 

0.8  nl ( d i l u t e d  t o  2 ml) = 1 3 . 8 5  ,uc 

1 . 0  m l  ( d i l u t e d  t o  2 nl) = 1 7 . 3  pc 

A second  s t a n d a r d  s a n p l e  142s p r e p a r e d  by d i l u t i n g  1 0  lambda 
< -  

3 t o  10 ml t o  g i v e  a t o t a l  d i l u t i o n  of 1 0  . 
t o  give': 

An a l i q u o t  wes t h e n  t a k e n  

, 
' 0.1  ml ( d i l u t e d  'io 2 xl) = ,173 uc. 

Table I shows t h e  r e s u l t s  of  t h e  sodium-24 a s s a y  i n  

se rum samples .  Both S1 and S2 were measured a t  v a r i o u s  t imes  and 

t h e  r e s u l t s  c o r r e c t e d  t o  t h e  t i m e  o f  t h e  a c c i d e n t  a k r e e d  a d e q u a t e l y .  

The a v e r a g e  v a l u e  gave a n  a s s a y  o f ' 5 . 2 5  x 1 0  m c / 2  nl as e s s a y e d  on 
-2 

11:OO A . M . ,  h g u s t  4 ,  1 9 6 4 ,  and c o r r e c t e d  to t h e  t i n e  of t h e  a c c i d e n t .  
-2 The serum a c t i v i t y  a t  t h a t  t i n e  was, t h e r e f o r e ,  2 . 6 4  x 1 0  ,uc/ml 

1 0 0 b 8 5 b  
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of serum. 

11. Urine  Samples 

Two samples  of c rLne  w e r e  o b t a i n e d  a t  1:COA.M. on 7 / 2 5 1 6 4  

and a t  1 O : O O  P.l>. on  7 / 2 4 / 6 4 .  

p e r i o d  of s e v e r a l  days  and t h e  s p e c t r a  o S t a i n e d  were e s s e n t i a l l y  

t h o s e  of sodium-24. No attem?t tras made t o  s t a n d a r d i z e  these 

s a m p l e s ,  s i n c e  t h e  plasma s a n p l e s  would p r o v i d e  n o r e  s u i t a b l e  

d a t a  f o r  dose  c a l c u l a t i o n s .  

Tke sam?les were coun ted  o v e r  a 

l'f3lVACY ACT MATERIAL REMOVED 

111. H a i r  Sample 

0 . 3 2 7 5  i r a m s  of h a i r  w a s  c o u n t e d  i n  a t e s t  t u b e  i n  a s t a n 2 n d  

well c o u n t e r .  The s p e c t r a  o b t a i n e d  w a s  q u i t e  c o n n l e x ,  i n d i c a t i n g  

a n i s t u r e  of  f i s s l o n  p r o d u c t s .  F i g u r e  2 shows a s e r i e s  of s?ectra 

o b t z i n e d  between 7 / 2 5 / 6 4  a.nd 8 / 2 7 / 6 4 .  A t  t h e  l a t t e r  t i n e ,  s o n e  of  

t h e  peaks  s t a n d  o u t  more c l e a r l y  and p o s s i b . l e  i s o t o p e s  are 

i n d i c a t e d .  

a c t i v a t i o n  of c e r t a i n  materials i n  h a i r ,  b u t  it is o b v i o u s l y  

i n p o s s i b l e  t o  i s o l a t e  such  a c t i v i t y  i n  t h e  p r e s e n c e  of  l a r g e  amounts 

o f  fission p r o d u c t s .  

i n t e r e s t  but of l i t t l e  v a l u e  for dose  c a l c u l a t i o n s .  

We were i n t e r e s t e d  ir! t h e  p c s s i b i l i t y  o f  f a s t  n e u t r o n  

Tine d a t a  f ~ o m  t h e  h a i ?  sample i s  o f  

IV. Gold XinR SamFle  

w a s  A sample  of  0 . 2 0 5  grams o f  a g o l d  r i r . g  which 

w e a r i n g  a t  t h e  t i m e  of t h e  a c c i d e n t  was a n a l y z e d  o v e r  a nuriber 

o f  days .  

e s s e n t i a l l y  .o;f a p u r e  gold spec t rum.  

A t y p i c a l  s p e c t r a  i s  shotrn on F i g u r e  3 and c o n s i s t s  

Wo l i n e s  c o u l d  >e d e t s c t e d  

1 0 0 b 8 5 1  
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r e s u l t i n g  from i s o t o ? e s  produced by f a s t  x e u t r o n  i r m d i a t i o n .  

! ;e  have  n o t  ztternpteci t o  a -cmt i ta te  i-he Au" 

r i r . g  zeasu remen t s  and the d e 2 e r c i n a t i o n  of  f l u x  f r o n  t h e s e  r e a d i n g s  

would b e  q u i t e  conplcx becaLse of s e l f - s h i e l d i n g  w.Si oT:?er ? r o b l e n s .  

t u ? t h e r ,  it i s  u n l i k e l y  't!---at the f l u x  at t h e  position of  t h e  gold 

r i n g  would be  t y p i c a l  of  ?:;?at o v e r  t h e  body. 

a c t i v i e y  f ron  t h e  

- 

V. Scbsequen t  Samples 

Samples of vomi tus ,  feca l  m a t t e r ,  and blood ce l l s  Fiere ob- 

t a i n e d .  T L e s e  showed on ly  s m l l  a x o u n ~ s  of t h e  a v t i v l t y .  

PRIVACY ACT MATERIAL REMOVED 1 

VI. 3sTinay ion  of l i a d i a t i o z  D o s , ~  

S i n c e  no f a s t  Reutzon i z d u c e d  a c ? i v i y y  wzs d e t e c t e d ,  t h e  o n l y  

n e a s u r e s e n t  of d i r e c t  z p p l i c a t i o n  t o  the y a d i a t i o n  d o s e  r e c e i v e d  

5Y was t h e  sodiui2-24 l e v e l  c o r r e c t e d  t o  t he  t i n e  of t h e  

a c c i d e n t ,  2 . 6 4  x 1 0  ~ . ~ c / z l  sexin. S i n c e  t3e sodium-23 l e v e l  
-2 

was 1 4 0  K E Q / l i t e r ,  o? 3.2 n.g/nl, t h i s  c o r r e s p o n d s  t o  8.20 x 10 - 3  

,UC/mg* 

The c o n v e r s i o n  of  tSls i l g u 2 e  C .  t o  n e u t r o n  and gar?.na dose  r e q u i r e s  

d e t a i l e d  knowledge of  t h e  neut~on s p e c t r u m  and i - F a d i a t i o n  geometry.  

A nunker  of s t u d i e s  have  been  e z x i e d  o u t  i n  this r e l a t i o n ,  ar,d 

?:?e r e s u l t s  are  summarized i n  T a L l e  11. I t  i s  s e e n  t h a t  t h e  c o n v e r s i o n  

f a c t o r  f o r  n e u t r o n  d o s e  ( r a d  ir;g-.i~.c -1 1 d i f f e x  c o n s i d e r a b l y  

fo? t h e  Godiva I1 s t u d i e s ,  t h e  Z?S a c c i d e n t  s t u c i e s ,  and t h e  Y12 

a c c i d e n t  s t u d i e s ,  2s n i g h t  be e q e c t e d  c o n s i d e r i n g  t h e  wide ly  

d i f f e r i n g  n e u t r o n  s o u r c e s .  

~f we assume t h a t  t h e  present z c c i d e n t  

The ganrr.a/n r a t i o  a l s o  v a r i e s  c o n s i d e r a j l y .  
- a n a l o g o u s  t o  t h e  Y 1 2  

l 0 0 b 8 5 8  
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a c c i d e n t ,  we may t a k e  a n  z?? rox inz te ly  figure of  3 . 2  x 1Cl 5 rad- 

-1 
mg.,uc 

neue ron  d o s e  t o  would t h e n  be 2 2 C O  rad6 a d  the gama dose 

6 6 0 0  r a d s .  

and  a g,amna/n v a l u e  of  3 . 0 .  A. e s t ixa t e  of  t h e  a v e r a g e  

The e s t i n a t c d  t o t a l  d o s e  would, t h e r e f o r e ,  be 8 8 0 0  rads.  

PRIVACY ACT MATERIAL REMOVED 
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ZPX 
phlan t on e x ?  

Tlicor. 

v12  

?han'io!n e x ? .  

The on. 

-1 r z d  . ?,;?4 . uc 
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