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29 May 1974 

t 

To: D r s .  J. L. Liverman, S. Marks, and Walter Weyzen 
U.S. Atorzic Energy Commission 
Division of Biomedical and Environmental Research 

FROM: 

SUBJECT: 

Marvin Goldman, Radiobiology Laboratory, Univ. of C a l i f . ,  Davis 

Sc ien t i f ic  Poten t ia l  of Plutonium Exhumation Proposal 
, 

O n  May 22, 1974, an ad hoc committee consisting of D r .  Betsy Stover a s  
chairman, and including Drs. Eugene Cronkite, Roy Talmadge and Marvin Goldman, 
was convened a t  AM: Headquarters t o  provide recommendations t o  DBER on the 
sc i en t i f i c  merit of studying the  f a t e  of plutonium i n  10 deceased persons 
who had received inject ions of plutonium in the  period 1945-1947. 
D r s .  Liverman, Weyzen and Marks summarized t h e  current s t a tus  and some of 
t h e  his tory r e l a t k g  t o  these exposures, and detai led the  sensi t ive nature 
of t he  study and some of t he  problems associated with obtaining permission 
t o  exhume bodies. 

Dr .  Rowland summarized ANI, e f f o r t s  t o  date  and indicated t h a t  he had a 
program underway f o r  exhumation as well  as  f o r  physical examination of the 
survivors. 
and another 3 are apparently l o s t  t o  followup. 
Rochester survivors in January 1973 included analyses of urine and feces. 
The f e c a l  t o  urinary r a t i o  was about l:3 and the  urinary l e v e l  appeared t o  
be qui te  low re l a t ive  t o  prediction. 
(HP-8) has not ye t  been studied. 
an in jec t ion  of plutonium-238 i n t o  a limb p r io r  t o  amputation. 

O f  the  18 people exposed, 4 a re  s t i l l  a l ive  ( 3  inRochester)  
Studies on two of the 

The other individual in Rochester 
The four th  case, now in Texas, received 

Rowland noted tha t ,  based on radium experience, it i s  unlikely t h a t  cadavers 
buried in the  twenties and t h i r t i e s  could be recovered. 
t h a t  died in the  last  30 years a r e  probably in reasonably good shape. 
made a plea f o r  ge t t ing  information on ske le t a l  Pu d i s t r ibu t ion  as  well a s  
organ content, par t icu lar ly  of l i v e r  and spleen. He w a n t s  t o  get  "burial" 
rates of PU in bone mineral and thinks it i s  re la ted  t o  risk: Le. ,  t h e  

Weeper" t h e  plutonium i s  b u r i e d ,  t he  l e s s  t h e  f r ac t ion  of t he  burden t h a t  
will be in a cell-rich surface region of "high risk." 
in te res ted  in obtaining autoradiographs of t h e  bones and presumably w i l l  
exploi t  t he  track-etch method. He provided some preliminary pictures  of 
good qyality based on one case t h a t  had been examined, with bone deposition 
and concentration poten t ia l  f a i r l y  obvious. 
that, although analyses t o  da te  consisted primarily of muscles, other s o f t  
tissues could a l so  be analyzed. 

However, those 
He 

Rowland i s  very 

He also mentioned i n  passing 
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The charge from DEER t o  t he  four of us was t o  assess the  value of the  
potent ia l  f o r  sc ien t i f ic  information from an exhumation program. 
in this i s  an assessment of the value of t he  information t o  the  exis t ing 
plutonium standards and the  fundamental question about whether the 
information gained w i l l  o f f se t  the  potent ia l  bio-polit ical  o r  public re la t ions 
problems associated with i t s  disclosure. 

On t he  basis of the  information presented t o  us and a br ief  review of the 
en t i r e  s i tuat ion,  the  committee l e f t  behind a unanimous endorsement of an 
exhumation program whose benefit  induded: 

Inherent 

1. Verification of t he  "Langham equation" which attempts t o  r e l a t e  
urinary and f eca l  excretion r a t e s  t o  body burden of plutonium. 
The f a c t  was noted tha t  these a re  the  very persons on whom the 
equation was based. 
committee's assessment. This i s  one of the  fundamental pieces 
of information t h a t  has.been u t i l i zed  i n  establishing the 

This degree of uniqueness entered in to  the  

, secondary standard f o r  plutonium contamination in occupationally 
'.exposed persons. The excreta predictions are  almost universally 
u t i l i zed  by radiat ion protection spec ia l i s t s  in estimating the  
plutonium body burdens in occupationally exposed people. 

2. The potent ia l  e f i s t s  f o r  determining the  microscopic d is t r ibu t ion  
of plutonium not only in bone but f o r  assessing the content and 
concentration i n  so f t  t i s sues  and bone marrow f o r  which l i t t l e  
information i s  currently available in man. 

3. There may be support t o  t he  idea that  AEC might be considered 
remiss if it did not attempt t o  obtain these data. 

Thus, in summarizing the advantages, however l imited they may be, one of 
t h e  main goals of the  proposed exhumation project is t o  determine the 
magnitude of cer ta in  parameters useful  in interpret ing data from extensive 
animal experimentation on plutonium metabolism and tox ic i ty  a s  it may 
r e l a t e  t o  m a n .  

project  

1. 

Limitations and problems associated with the p rac t i ca l i t y  of t he  proposed 
may not have been appropriately emphasized i n  the May 22nd draft. 

In addition t o  the obvious s t a t i s t i c a l  l imitat ions on analyses 
performed on an exceedingly s m a l l  number of individuals (even 
with tots recovery from all t i s sues ) ,  t he  problems of t he  
mixture of ages and the  serious medical problems present a t  the  
time of in jec t ion  do l imi t ,  perhaps severely, the  a b i l i t y  t o  
in te rpre t  t he  data  as a quantitative representation of a gfnormalff 
population. 
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2. The ravages of chemical reactions in the  grave may lead t o  incorrect 
interpretat ions if the in t eg r i ty ,  completeness, and condition of 
the remains a re  inadequate f o r  sa t i s fac tory  recapi tulat ion of the 
t o t a l  plutonium present a t  death. 

3. There i s  very l i t t l e  s c i e n t i f i c  po ten t ia l  in the recovery and 
analysis of cremated remains. 

It was my assumption t h a t  s u f f i c i e n t  -"intact" remains would be potent ia l ly  
available and tha t  the  l ega l ,  moral, and e th i ca l  consents and permissions 
f o r  such a program would be completely implemented. 
s c i en t i f i c  benefit  t o  be derived from such a project  would appear t o  
outweigh any disadvantages. 

On fur ther  study of the  t r u e  poten t ia l  f o r  exhumation t h a t  now exis t s ,  I 
am not cer ta in  t h a t  the  t o t a l  benefi t  can be real ized if the number of 
successful recoveries i s  only 2 o r  3 .  
riment if the recoveries did proceed and the uniqueness of the  material  
were not appreciated, and should it be handled i n  ways t o  preclude fur ther  
analysis a t  a l a t e r  date if desirable. 
only case f o r  which permission has been granted was a person who had been 
cremated. 
t i c u l a r  case, in my view, i s  very l imited and should not be encouraged. 
The remaining two cases have been ident i f ied  and i f  the  next of k in  consent, 
t he  potent ia l  ex i s t s  f o r  obtaining data on Pu retent ion and d is t r ibu t ion  
5 days and 160 days after injection. 
information t o  be derived from these two Ifearlyff points is not as valuable 
as information derived a t  long in te rva ls  a f t e r  the  initial exposure. 
most valuable exhumation s tudies  would be f o r  those who carr ied t h e i r  body 
burdens fo r  t he  longest time. 
that have been ident i f ied  ( f ive  cases t o  date) have uniformly refused 
permission f o r  exhumation and study. 
provide a s igni f icant  burden time f o r  study. 
consisted of l e s s  than 2-1/2 years are,  'in my opinion, probably more l imited 
i n  sc i en t i f i c  value. 

I n  this case, t he  

It could be a further serious det- 

What r ea l ly  concerns me is  that the  

The s c i e n t i f i c  advantage t o  be gained from pursuing this par- 

I believe t h a t  the s c i e n t i f i c  

The 

It appears t h a t  the  next of kin f o r  those 

O f  these cases, only one (HP-1) would 
Those f o r  whom follow-up data  

Based on the  above, I cannot make an exceedingly strong s c i e n t i f i c  case f o r  
obtaining ((at all costsft  the  remains of those whose next of kin refuse t o  
consent. 
t o  endorse a program f o r  exhumation; however, I must add that the 
information derived from only two o r  three addi t ional  analyses w i l l  limit 
and temper my entnusiasm f o r  such a program. Specif ical ly ,  "errorsff i n  
t he  excreta prediction equation are most ea s i ly  ident i f ied  and r e c t i f i e d  
with samples o r  information obtained a t  very long times a f t e r  exposure; 
t h a t  is, i n  excess of 3 o r  4 years. 
i s  limited and in some instances may present serious ethical-legal problems, 
t he  t o t a l  number avai lable  does not j u s t i f y  a maximum ef for t .  

From the  information avai lable  t o  me, my personal inc l ina t ion  i s  

Since the number of po ten t ia l  exhumations 
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I believe t h a t  it is  very important t h a t  the  appropriate s teps  be taken t o  
not i fy  and study the survivors of t h i s  project ,  a s  they represent f a r  greater  
potent ia l  f o r  t he  ver i f ica t ion  of the  quant i ta t ive appl icabi l i ty  of t he  
Langham equation t o  handling body burden and ffr iskt t  estimation. 
the  l a t t e r  point t ha t  has f irst  p r i o r i t y  in my view. - but of secondary p r io r i ty  i s  the determination of the r e l a t ive  Pu 
dis t r ibu t ion  between hard and s o f t  t i s sues  and the  microdistribution of 
residual plutonium w i t h i n  these. 

For this reason, I would suggest omitting the  word ftmandatoryff and 
subst i tut ing the  term ffdesirableff in recommending t h a t  t he  e f f o r t  proceed 
on the  exhumation project. 

It i s  
O f  s c i e n t i f i c  importance 

, 

MG: t k  

cc: B, J. Stover, Univ. of North Carolina 
E. P. Cronkite, Brookhaven. 
R. :,Talmadge, Univ. of North Carolina 
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