
THE TWENTY-NINTH ANNUAL CONFERENCE 
ON 

BIOASSAY, ANALYTICAL AND ENVIRONMENTAL CHEMISTRY 

1 PROGRAM AND EXTENDED ABSTRACTS 1 

OCTOBER 12-13, 1983 

EDGEWATER I N N  
P I E R  67 

SEATTLE, WASH I NGTON 

KEN HEID, CHAIRMAN 
DARRELL FISHER, PUBLIC ITY 

JOHN JECH, LOCAL ARRANGEMENTS 
EOB ROBINSON AND H E N R Y  SPITZ, PROGRAM 

HOSTED BY:  BATTELLE, PAC1 F I  C NORTIiWEST Lb3ORATORI t S  
RICHLAND, WASHINGTON 99352 

0 0 0 5 4 2 9  



A RETROSPECTIVE STUDY OF THE 1945-1946 OCCUPATIONAL 
PLUTONIUM EXCRETION DATA* 

M. A. Gau t ie r  and W .  D. Moss 

ABSTRACT 

The b ioassay reco rds  and q u a l i t y  c o n t r o l  d a t a  f o r  a l l  p lu ton ium 
workers, employed a t  Los A1 amos on t h e  Manhattan P r o j e c t  d u r i n g  and a f t e r  
World War I 1  (1945-1946), have been c l o s e l y  examined f o r  t h e i r  
s i g n i f i c a n c e .  The purpose o f  t h i s  s t u d y  was t o  determine t h e  
d i s t r i b u t i o n  of  t h e  recorded a c t i v i t y  assigned t o  t h e  samples and 
c o n t r o l s ,  t o  compare t h e  sample and c o n t r o l  da ta  d i s t r i b u t i o n ,  and t o  
e s t a b l i s h  t h e  v a l i d i t y  o f  t h e  sample r e s u l t s  considered g rea te r  than t h e  
upper 1 i m i t s  o f  t h e  a n a l y t i c a l  background d i s t r i b u t i o n .  

D e t a i l s  o f  t h e  modes o f  exposure o f  t h e  Los Alamos workers t o  
p l u t o n i u m  have been r e p o r t e d  i n  t h e  l i t e r a t u r e  (He73). Voelz e t .  a l .  
(Vo79) r e p o r t e d  e x t e n s i v e  b ioassay d a t a  on 26 Los Alamos male employees 
who were judged t o  have t h e  h i g h e s t  p lu ton ium exposures i n  1944-1945. 
This  p r e s e n t a t i o n  w i l l  compare t h e  b ioassay  reco rds  o f  a l l  t h e  p lu ton ium 
workers a g a i n s t  t h e  r e c o r d s  o f  t h e  26 s e l e c t e d  workers. 
p e r i o d  t h e  average chemical recove ry  was 83 pe r  c e n t  and t h e  background 
was 0.7 counts per minute.  

Dur ing t h i s  t ime 

Examinat ion o f  t h e  l a b o r a t o r y  notebooks showed t h a t  t h e  r o u t i n e  
occupa t iona l  b ioassay samples and t h e  samples ob ta ined  f rom t h e  p lu ton ium 
i n j e c t i o n  cases r e p o r t e d  by  Langham (La80) were analyzed d u r i n g  t h e  same 
t i m e  p e r i o d ,  b y  t h e  same personnel ,  u s i n g  t h e  same a n a l y t i c a l  procedure. 
O r i g i n a l  notebook r e c o r d s  i n d i c a t e  t h a t  r o u t i n e  b ioassay samples were n o t  
c o r r e c t e d  f o r  chemical b lank  (background) or chemical recovery,  n o r  were 
a l l  samples found t o  be 24-hour c o l l e c t i o n s .  

A l l  a n a l y t i c a l  r e s u l t s  w i t h  minor  excep t ions  were found t o  be v a l i d  
and s u p p o r t i v e  o f  t h e  l e v e l  o f  p lu ton ium be ing  exc re ted  by  t h e  exposed 
workers t h a t  have been sampled a t  r e g u l a r  i n t e r v a l s  up t o  t h e  present  
t ime. T h i s  cont inuous long-term p lu ton ium b ioassay r e c o r d  and t h e  now 
a v a i l a b l e  autopsy t i s s u e  d a t a  a re  unique and have become a s i g n i f i c a n t  
source o f  i n f o r m a t i o n  on t h e  behavior  o f  p lu ton ium i n  humans. 

These d a t a  w i l l  be d iscussed and compared w i t h  t h e  r e c e n t l y  reviewed 
p lu ton ium i n j e c t i o n  d a t a  a l s o  be ing  presented a t  t h i s  conference. 

"Work performed a t  t h e  Los Alamos N a t i o n a l  Laboratory  under t h e  auspices 
of  t h e  U n i t e d  S ta tes  Department o f  Energy under Con t rac t  No. 
W-7 405- ENG-3 6. 
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