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ARGONNE 
NATIONAL 
LAB0 RATORY INTRA-LABORATORY MEMO 

November 27, 1985 

TO : E.  Huberman 

FROM : R. A. Schlenker  @-A 

SUBJECT: Freedom of Informat ion  A c t  Reques t  

We have been unab le  t o  l o c a t e  t h e  memo from Rowland t o  S c h u l t z  d a t e d  December 
21, 1972 which you r eques t ed  about  5:15 p.m. y e s t e r d a y  fo l lowing  t h e  r e c e i p t  
of a le t ter  from D. T. Goldman t o  A. Sch r i e she im conce rn ing  t h i s  matter. A s  
today i s  t h e  l a s t  bus iness  day b e f o r e  t h e  d e a d l i n e ,  December 2, f u r t h e r  s e a r c h  
is n o t  p o s s i b i e  wi thou t  miss ing  t h e  d e a d l i n e .  
complicated by t h e  f a c t  t h a t  Rowland r e t i r ed  about  two y e a r s  ago and S c h u l t z  
is dead. 

Loca t ing  t h i s  memo is 

Other  i n t r a - l a b o r a t o r y  memos on t h e  18 plutonium r e s e a r c h  s u b j e c t s  r e f e r r e d  t o  
in t h e  Goldman l e t t e r ,  mention them by name and g i v e  p e r s o n a l  i n f o r m a t i o n  
abou t  them. The release of such documents would be a v i o l a t i o n  of t h e  
p a t i e n t s '  p r ivacy  and t h e  r igh t - to -p r ivacy  is  p r o t e c t e d  by l a w .  It would a l s o  
c o n s t i t u t e  a v i o l a t i o n  of normal e t h i c a l  p r a c t i c e  i n  t h e  h a n d l i n g  of p a t i e n t  
medica l  r e c o r d s .  

The s u b j e c t s  r e f e r r e d  to have been s t u d i e d  by s e v e r a l  o r g a n i z a t i o n s  s i n c e  t h e  
mid 1940s.  
l i t e r a t u r e .  A good rev iew and gu ide  t o  t h e  l i t e r a t u r e  up t o  t h e  time of i t s  
p u b l i c a t i o n  can  be found i n  P a t r i c i a  W. Durbin,  "Plutonium i n  Man: A New Look 

Non-personal i n fo rma t ion  can  be found i n  t h e  s c i e n t i f i c  

a t  t h e  Old Data," pp.469-530, Radiobiology of Plutonium, E d i t e d  by Betsy J. 
S t o v e r  and Webster S.S. Jee, Publ i shed  by t h e  J. W. P r e s s ,  Department of 
Anatomy, U n i v e r s i t y  of Utah, S a l t  Lake C i t y ,  1972.  

lw . .  
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ARGONNE PRIVACY ACT MATERIAL REMOVED 
NATIONAL 
LAB0 RATORY INTRA-LABORATORY MEMO 

TO: 

FROM: 

- SUBJECT: 

Reference 
plutonium 

November 4 ,  1977 

MICROFILMED 

APR 1 2  1978 A.  F. Stehney 

J. L. Lieben 

Plutonium Exhumation C a s e s  CHR RECORDS 

i s  made to your quest ion,  t h i s  da t e ,  regarding informing relatives of 
cases to be exhumed of t h e  ac tua l  plutonium injections.  

R e  : ! (40-010) 
In  reviewing my records,  I found tha t ,  short ly  af ter  having received instructions 

t o  inform survivors, I told (May 10 ,  1975) t h a t  h i s  s i s t e r  
had had plutonium injections.  

R e  : (40-0 15) 
While t h i s  d o e s  not appear in my records,  I do recal l  t h a t  I have informed a l l  

re la t ives ,  including 
, of t h e  f a c t  t ha t  plutonium injections had  been  g iven  t o  

I 

and 

R e  : (40-003) 
I a l s o  informed and ,  during my last visit, t h e  two 

brothers,  And tha t  had received plutonium injections. 

I did not go back t o  those  relatives of cases tha t  had refused exhumation permissions 
prior t o  1975, namely (40-007), (40-008), and 

(40-01 1). 
J 

In all future con tac t s  with re la t ives  of plutonium cases proposed fo r  exhumation, 
I will make it a spec ia l  point to.inform t h e m  of t h e i r  deceased  relative's exposure 
and  report t h i s  d i sc losure  to file. / 

JL/HW 
xc: G. J .  Hamilton 

R. E. Rowland 
CHR Records Room (7) 

8 0 0  I 2 9 9  
L-26 ( 1 1 - 6 8 1  



ARGONNE 4 0  - O { (  
NATIONAL PRIVACY ACT MATERIAL R E M 3 V E R  
LABORATORY I N T R A - L A B O R A T O R Y  MEMO 

Received: April 1 2 ,  1973 

TO: CHR Records Room 

FROM: Jan Lieben, M.D.  

SUBJECT: Rochester C a s e s  

4-7-73: On arrival at Rochester,  checked phone book. Found 
l i s ted  on , phone I .  Made appointment 

to visit. She is in  her s even t i e s ,  h a s  no children, no other re la t ives ,  but 
will not go along with exhumation. 2 (Maybe court  order after herdeath?)  

Re:  : No in phonebook, but many others  l i s ted .  
Visited Funeral Home, phone 
No children listed only wife. 
and a Spanish War Veteran. 

Obituary s t a t e s :  H e  was  a janitor a t  t h e  YWCA 

Spent 3 hours looking for Lake View Ave. in Lea Breeze and Trandequoit, 
none l i s ted  on city map at f i r e  house.  
none has a number 99 .  

Visited 2 Lakeview Terraces but 

Re:  : Went to Funeral Home. The don ' t  know 
whether is still a l ive .  There a re  two sons :  ;. 
I lives at Street near t h e  funeral  home (off Goodman). 

- other son - no address .  Went to  above addres s ,  nobody home. 
Cal led la te r ,  nobody home. 

Re :  : Went to undecipherable undertaker a t  
Street  - 
notice  on  door. 

- doors c losed ,  for speedy service call 
I d id ,  "Am not in my office - call m e  Monday". 

dk 

cc: A. M. Brues, M.D.  
M. S. Littman, M.D.  
M. S. Shanahan 
A. F. Stehney 
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AA~ONNE 3P NATIONAL LABORATORY 

Telephone: 312-972-7678 

February 27, 1986 

Dr.  Robert G. Thomas 
EH-72 
GTN 
M a i l  Stop G236 

Washington, D. C. 20545 
U.S. Department o f  Energy /' 

Dear  D r .  Jhonias: 

the Environinental Hea l th  Sect ion (p rev ious l y  Center f o r  Human Radiobio logy) ,  I 
r e f e r  you back t o  the  fac tshee t  fu rn i shed  D r .  Thiessen i n  1984 (copy 
encl  osed) . 

With respect t o  your  te lephone i n q u i r y  r e l a t i n g  t o  p lu ton ium s tud ies  i n  

I had fo l low-up completed on cases Cal-111 and HP-6. Case Ca l - I11  d i e d  
i n  1984 o f  causes no t  reasonably r e l a t a b l e  t o  plutonium. 
a s  o f  several  days ago. Both t h e  i n t e r v i e w e r  who contacted t h e  household, and 
a review o f  t he  case f i l e ,  suggest t h a t  t h e  f u n c t i o n i n g  o f  this s u b j e c t  i s  
such tha t  d i r e c t  con tac t  i s  con t ra ind ica ted .  I hope t h i s  i s  of some 
ass is tance t o  you. 

Case HP-6 i s  l i v i n g  

Best  personal  w i  shes. 

S ince re l y  yours,  

J,.. >A L'L+ 

James H. Stebbings, Sc. D. 
Epidemiology Group Leader 

JHS:11 f 

Enclosures 

cc  w/enc.: H. Drucker, BIN 
E. Huberman, B I M  
D. T. Goldman, DOE-CH 
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ARCONNE NATIONAL LABORATORY 
9700 SouTk k s  AVENJE, AR~CNVE, thois 60459 

July 23, 1984 

TEIE~~oNE 512/972 41 46 

Dr .  Jacob Thiessen 
Mailstop E-201, Human Health Studies  
Off ice  of Health and Environmental Research 
Off ice of the Environment 
U.S. Department of Energy 
Washington, D, C. 20545 /* 

SUBJECT: Congressional Invest igat ion i n t o  Health and Safety Policies of the 
Department of Energy (DOE) 

Dear Dr, Thiessen: 

In response to ~ r .  C. W. Edington's memorandum of June 278 1984, on the 

The f a c t s h e e t  i s  i n  the format requested by 
above subjec t ,  I have enclosed a f ac t shee t  on "Plutonium Studies  at the Center 
for  Human Radiobiology (CHR)," 
Dr .  Edington. 

Please l e t  me know i f  you need more information or documentation. 

Sincerely yours 

AFS:pat 
Enclosures 

cc: H. D r u c k e r  
H. J. Rauch 
P. Pailla 
P. F. Gustafson 
E. Huberman 
J, Rundo j .  
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Pro j e c t Name : Date Started: 2 January 1 W 3  
Plutonium Studies a t  the Center for D a t e  Terminated: Ongoing 
Human Radiobiology (CHR) 

P r inc ipa l  Invest igators :  R. E. Rowland, A. F. Stehney 

Objectives of Tes t :  

1. !l’o determine the excret ion rate of plutonium 27 years a f t e r  inject ion.  
2. To determine the r e t en t ion  and body d i s t r i b u t i o n  of plutonium. 

Shor t  Description: 

I n  1945-1947, 18 h o s p i t a l  p a t i e n t s  of l imited l i f e  expectancy w e r e  
i n j ec t ed  with plutonium i n  order 9, obta in  information about the re ten t ion  and 
organ d i s t r i b u t i o n  of plutonium. An important object ive was to determine the 
r e l a t ionsh ip  between the body content  and the rate of excret ion i n  order to  
provide data  f o r  es t imat ing the  body content  of plutonium from measurements of 
plutonium i n  excreta  (?:?assay). 
R e p o r t  LA-1151 i igsoj .  

The da ta  i n  LA-1151 w e r e  reviewed i n  a manuscript prepared by P. W 
Durbin for publ ica t ion  i n  the 1972 volume, Radiobiology of Plutonium. (25 

Tissue and bone samples had been obtained a t  autopsy from s i x  of the cases a t  
tdms ranging from 5 days to 456 days a f t e r  i n j ec t ion ,  and the longest  
co l l ec t ion  t i m e  for excre ta  w a s  about 5 years. In  addi t ion to preparing the 
manuscript, ’ Durbin traced the later h i s  tory of the cases and discovered that 
four  were sal1 l i v i n g  i n  1972. 

The r e s u l t s  of t h i s  study were  described i n  

The Center’s d i r e c t  knowledge of the plutonium in j ec t ion  cases  dates from 
December 13, 1972, when Dr. Durbin brought her records to  CKil f o r  poss ib le  
f u r t h e r  follow-up. The Center then undertook to  determine excret ion rates i n  
study subjects w h o  were still a l i v e  and to exhume deceased subjec ts  i n  order 
t o  determine the  amounts and body d i s t r i b u t i o n  of plutonium. During 1973, CHR 
obtained m e t a b o l i s m  samples from three l i v i n g  pa t i en t s ,  obtained permission t o  
exhume from next of k i n  of three deceased pat ients ,  and d i s i n t e r r e d  and 
t ransfer red  to CHR the remains of one of these deceased. The metabolism 
samples (blood and excre ta )  were taken a t  Strong Memorial Hospital (SMH), 
Rochester, New York. 

In  1974, the U.S. A t o m i c  Ehergy Commission (AEC) reviewed the  Origins and 
subsequent follow-up of the plutonium s tudies .  On December 31, 1974, the AEC 
authorized CEIR to proceed with the program of study of the l i v i n g  pa t i en t s  who 
w e r e  i n j ec t ed  with plutonium during 1945-1947 and of the bodies of deceased 
indiv idua ls  from that group for whom l e g a l  consent f o r  examination is 
obtained. 

Follow-Up Data: 

Table 1 summarizes CIiR follow-up a c t i v i t i e s  and las t  known s t a t u s  (July 
5, 1984) for each of the plutonium in j ec t ion  cases. 

CHR per onne have published 10 reports on resu l t s  obtained by study of 
these cases. ls3-12f Copies of these reports are attached. 
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Summary of CHR a c t i v i t i e s  and l a s t  known Table 1 .  Plutonium in j ec t ion  cases: 
Sta tus  ( Ju ly  5 8  1984). 

~ ~~ - ~ 

O l d  Case CHR Case CHR A c t i v i t i e s  s t a t u s  
Number Number 

C a l - I  

Cal-I1 

-1-I11 

Chi-1 

Chi-2 

Chi -3  

HP-I 

HP-2 

HP-3 

HP-4 

HP-5 

HP-6 

HP-7 

HP-8 

HP-9 

HP-10 

HP-11 

HP-12 

40-001 

40-002 

40-003 

40-004 

40-005 

40-006 

40-007 

40-008 

40-009 

40-01 0 

40-01 1 

40-01 2 

40-01 3 

40-01 4 

40-01 5 

40-01 6 

40-01 7 

40-01 8 

10/16/75: Exhumed cremains 
Aug 78: Re turned 

No contacts;  s a id  to have 
d ied  i n  Aus t ra l ia  

6/11/73: Examined a t  CHR 
6/23-26/77: M e t a b o l i s m  study 

6/10/75: Exhumed 
Apr 78: Returned 

N o  contacts ;  cremation ashes 
sca t t e red  

No contacts;  case unident i f ied  

at W- 

1973: Next of k in  refused 
permission to exhume 

1973: Next of k in  refused 
permission to exhume 

1/28-2/18/73: Metabolism study 
and r a d i o a c t i v i t y  measurement 
at SMH 

1/23-24/79: Metabolism study 

9/24/73: Exhumed 
J'ul 75: Returned 

1973: Next of k i n  refused 
permission to  exhume 

2/14/73: Metabolism study 
a t  SMH 

6/21-7/1/73: M e t a b o l i s m  s tudy 

1973 and 1977: Next of k in  

at SMH 

at SMH 

refused permission t o  exhume 

N o  contac ts  

5/18/78: Exhumed 
Jul 81: Returned 

No contac ts  

No contac ts  

No contac ts  

Died 1/9/66 

Died 1/6/47 

Living '10/19/83 

Died 10/3/45 

Died 1/13/46 

-St t0 Study, 
1946 

Died 1/12/60 

D i e d  4/4/48 

Died a f t e r  6/5/81 

Died 4/29/47 

Died 4/29/46 

Living 1 2/30/74J 

D i e d  10/27/46 

D i e d  11/22/75 

Died 7/2/47 

D i e d  6/2/57 

D i e d  2/26/46 

Died 4/13/53 
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Reprints of references 3-12 are attached. 

. 

8 0 0 1  309 



R E C El !/ED Department of Energy 
Argonne Area Office 

9800 South Cass Avenue r - .  

Argonne, Illinois 60439 
kJ &y 2; ?,y 13: s I  

NOV 2 i 1965 

D r .  Alan Schr ieshe im,  D i r e c t o r  
Argonne Na t iona l  Labora to ry  - 
9700 S. Cass Avenue 
Argonne, I l l i n o i s  60439 

Dear D r .  Schriesheim: 
I* 

SUBJECT: FREEDOM OF INFORMATION ACT (FOIA) REQUEST DATED OCTOBER 30, 1985, 
DOCKET NO. 11048504D 

The enc losed  FOIA r e q u e s t  is f o r  a copy of a memo from R. E. Rowland t o  
H. A. S c h u l t z  da t ed  December 21, 1972, which d i s c u s s e e  r e c o r d s  o f  18 plutonium 
r e s e a r c h  s u b j e c t s .  
documentation and any subsequen t  memos r e g a r d i n g  t h e  s u b j e c t .  

Due t o  s t a t u t o r y  t i m e  l i m i t a t i o n s  f o r  responding  t o  FOIA r e q u e s t s ,  we must 
have your  response  no l a te r  t h a n  December 2, 1985. 

The r e q u e s t o r  is a l s o  a sk ing  f o r  any suppor t ing  

* c- 

S i n c e r e l y  , 

J 
David T. Goldman 
Area Manager 

Enclosure  : 
A s  S t a t e d  

cc: A. Z i l b e r e t e i n ,  ANL, w/enclosure  ~- - 
R. E. Rowland, - P r i n c e t o n ,  KY, w/enclosure  c o z  -3&,5- 37 77 

c 
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O c t .  30, 1985 
' _ I  -- 

M r .  Ronald Turner 
MA-232. 1 
U.S. Department of Energy 
Freedom of Information and Privacy A c t  Branch 
1000 Independence Ave. S.W. 
Washington, D.C. 20585 

To the FOI Off icer :  

A c t ,  5 U.S.C.'552. 
This r e q u e s t  i s  &de under the f ede ra l  Freedom of Information 

Please send m e  copies o f .  Memorandum, dated 12-21-72, from 
D r .  R.E. Rowland t o  H.A. Schultz,  senior  s t a f f  a s s i s t a n t ,  Records and 
Data Processing, Center f o r  Human Radiobiology, Argonne National 
Lab. Memo discusses  in s t ruc t ions  from Rowland to  Schultz on records of 
18 plutonium research subjects .  Records were t ransferred to  Schultz f o r  
h i s  d i spos i t ion .  Please include any supporting documentation and any 
subsequent memos regarding t h i s  subject.  

* -* 
A s  you know, the  FOI A c t  provides t h a t  i f  portions of a document 

are exempt from release, t h e  remainder must be segregated and disclosed. 
Therefore, I w i l l  expect you t o  send m e  a l l  nonexempt por t ions  of the 
records which I have requested, and ask  t h a t  you j u s t i f y  any de le t ions  by 
reference to  spec$fic exemptions of t he  FOX A c t .  I reserve the r i g h t  t o  
appeal your decis ion t o  withhold any mater ia l s .  

I promise to pay reasonable search and dupl icat ion f e e s  in 
connection with t h i s  request.  However, i f  you estimate t h a t  t he  total 
fees w i l l  exeed $50, please n o t i f y  m e  so t h a t  I may authorize expenditure 
of a g rea t e r  amount. 

I a m  prepared t o  pay reasonable search and .duplication fees i n  
connection with t h i s  request. However, t h e  FOI A c t  provides f o r  waiver 
o r  reduct ion of f e e s  if disc losure  could be considered as "primarily 
benefi t ing the  genera l  public." I am a j o u r n a l i s t  employed by The Knoxville 
Journal and intend t o  use the  information I a m  request ing as t h e  bas i s  
f o r  a planned article. Therefore, I ask t h a t  you waive a l l  search  and 
dupl icat ion fees .  If you deny t h i s  request ,  however, and the  fees w i l l  
exceed $50, p lease  no t i fy  me of the charges before you f i l l  my request  
so t h a t  I may dec ide  whether to  pay t h e  f e e s  o r  appeal your den ia l  of mY q -. c.- 

' * ' d * $ - 4 6  1-.. - I -  2eques t f o r  a waiver . . -  

As I am making t h i s  request  as a j o u r n a l i s t  and t h i s  information 
DEC 04 1985 is of timely value,  I w i l l  apprec ia te  your c a l l i n g  m e  by telephone, r a t h e r  

than by m a i l ,  If you have any questions.  Thanks and I w i l l  look  forward 
t o  your rep ly  wi th in  10 business  days, as required by l a w .  

Sincerely,  
P- '7 yz=y,n.?-- F, - .  ... l % L b # x 4 . . ~  3 

, r e p o r t e r  0 
(615) 522-4141, Ext .  423 

8 0 0 1 3 1 1  



0 - 7 9 1  

DA11 

R I P L V  TO 
A T T N  Of 

SUBJL C 1  

10 

wn 

US. DEPARTMENT OF ENERG) 
I memorandum 

Jne mmhQr%, C.H D+ o~(;cce, 
&r-& ELLS5 

The attached Freedun of Information (WI) request is being sent to you for 
action as the reoords requested appear to be principally within the purview 
of your organization. If our determination is incorrect, please inform me 
~ ~ d i a t e l y  to whan you are forwarding this request. 

If other divisions, offices or field organizations also have records relevant 
to this request, you as the appropriate FOI Office are responsible for request- 
ing their participation and for coordinating the response. It is hportant that 
an appropriate response be forwarded to the requester within 10 working days as 
failure to act can be deemed's denial. 

On the reverse side of this r e n o r a h ,  a ”Reminder of Procedures for Handling 
FQI Requests” should assist your staff. If you have any questions, I can be 
reached on FlS 252-5955. - 

Attscmnt 

Chief of FOI and Privacy Acts 
Activltles Branch 

DJ: v i s i  on of Reference and 
I nfom t ion b n a  gement 

8 0 0 1 3 1 2  
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WIVP,CY ACT MATERIAL REMOVED 

i 
Hp-5 

This patient, a fifty-six year old white male, was admitted to the hospital i n  November 
1945 with complaints of generalized weakness and difficulty in walking and swallowing of three 
years  duration. 
in April  1946. The diagnoses at autopsy included amytmphic la teral  sc le ros i s ,  bronchopneu- - 1s 
monia, generalized ar ter iosclerosis ,  renal cysts  and adenoma of the right kidney. 

The clinical diagnosis was amyotrophic la teral  sclerosis .  Death occurred 

I 
I 

I 

I 

I 

.. b O O l 3 l 5  
- 1  
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Liver 

Rib (Cortex) 
Patella 

Vertebra 
Sternum 
Rib (Whole ) 
Periosteum (Rib) 

Spleen 

Kidney 

Thyroid 

Adrenal 

L u g  
Pancreas 

Gonads 

Lymph Node 
Teeth (Av. of 7)  

Heart 

Large Intestine 

Small Intestine 

Muscle and Slun 

Blood 

Balance 

Total 

INTRAVENOUS INJECTION OF,P~U'I)ONIUM SALTS 

np-5 - 
2 
.0320 

-- 
-- 

.007 1 + 

.OOlO' 

.0050 I 
_- 

.0007 

.0002 

.ooo 1 

-0004 

.OD05 

.0002 

.0003 
_ _  
- -  

.oooo 

. 0002 
-000 1 

.oooo 
-- 
-- 
-- - 

Hp-11 - 
.0096 

-- 
.-oBs& 

_-  
-- 

.0070 

.o 100 

.0068 I 
_- 

.0048 

.0015 

.0009 

.0022 

.OO 16 
-- 

.oo 12 

_ -  
-- 
-- 

.0004 

.0005 

.0002 

- -  
-- 
-- 
- 

Chi.% 

.02 10 
-- 

+e% 
.0196 ,.- 

_-  
-_ 
-- 
-- 

.oo 19 

.OO 14 

.0054 

.0034 
-- 

.OO 16 

.0022 

.0009 

.ooo I 
-- 

.oo 11 

.ooo 1 

.mol 

.mol 
::- I' -- 
- -  
-- - 

4v. %/g - 
.O 187 

_ -  
.0136 
.O 127 

-- 
.0073 

.007 1 

.0052 

.0031 

.002 1 

.OO 15 

.OO 14 

.OO 13 

.oo 11 

.0009 

.0007 

.0007 
-- 

.0003 

.0002 

.0002 

.ooo I 
-- 

.ooo I( 
-- 

Rel. Pu 
( 3 )  - 

Zffinity 

13.3 
- -  

_ _  
9.7 
9.1 
_ _  
5.2 
5.1 
3.7 
2.6 

1.5 

1.0 

1.0 

1.0 

0.8 

0.6 

0.5 

0.5 
_ _  

0.2 

0.  I 

0.1 

G.1 

-_ 
_-  
-- 

- 

Org. 

Wt./g( ) - 
3,000 

-- 
1,700 

t - -  
- -  'I&: 1 > 

: -- 
200 

300 
30 

14 

950 

65 
-- 
700 
-- 
350 

~ 2 , 3 0 0  
- -- 
38,500 

5,400 

10,000 

9,600 

- 
. .  

'The various subjects received the followins doses opdtoniuni :  Hp-5 5 5 ~ ; + i p - 9  6.3 Pg; 

("Tissues were obtained at the following times after injection: H>-t151-&$5;: Hp-9 456 days, 

(3)Calculated by dividing %/g of tissue by %/g of body weight i' a usit dose of Pu was equally 

(4)Hermann Lisco, Memorandum to AEC, July 21, 1947, Project Standard hlari. 

Hp-11 = 6.5 ug; Clu. 1 = 6.5 gg; Chi. II = 94.9 pg;-Hp-12 = 4.7 p g ~ ;  Cal. I = 103 pgi , -" 

Hp-11 5 days; Chi. I 155 days; Chi. II 16 days; Bp-12 5 days ;  Cal. I 4 days. 

distr. in a 70 Kg. man. 

( 5)Assumption made that vertebra, sternum and whole rib represcnt average l w w  Of skeietal system. 
(6)Bone marrow not included m total recovery because bone sarrp1r.s were not ireed of mdriow be- I 

/ 

t 

fore analysis. 

! ("Balance assumed to have same Pu content as muscle. 

(8'Value for blood taken at 30 day point, Fig. 3. 
1 

1 
___cc/ -- 

- a8 - 

mul 
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TABLE 5 

~~~~ PLUTONIUM CONTENT OF EI,LOOD SAMPLES* FOLLOWING INTRAVENOUS 
INJECTION OF APPROXI 5 pg OF PLUTONIUM AS Pu4 -CITRATE 

, , 3'>., & DAYS. 
AFTER 

INJECTION 

PATIENT CODE AN INJEXTED DOSE IN TOTAL BLOOD VOLUME* - 
Hp-3 - 
28.32 

'. - 
11.56 

- 
4.22 

2.17 

1.42 

0.6 1 
- 
0.51 

0.25 
- 

- 

.- 

- 
Hp-2 
9 -  

19.35 

8.38 

10.03 

ep.- 

- 

4.25 

2.32 
- 
- 

- 
- 

0.70 
- 

- 
- 
- 
- 
- 

- 

- 
Hp-6 
# 
36.70 

10.97 
.--.- 

- 
2.94 
- 
- 
1.00 

- 
0.38 

0.26 

0.25 
- 
- 
- 

- 
. -  

- 

Hp-10 - 
5 1.57 

24.66 

20.06 
- 
- 

4.9 I 
- 
- 

1.72 
- 

1.02 
- 
- 
- 

0.36 
- 

- 
- - 

Hp-4 
__q 

83.3 1 
- 

16.64 

- 
6.14 
- 

4.60 

2.34 
- 

1.4 5 
- 
0.72 
- 
- 

- 

- - 
= 

AVERAGE 
-8w 

15.7 

- 
9.97 

8.62 

4- q 
- 

3.4 

1.9 
- 
1.2 
1.5 

.70 

1.0 
.38 

.48 
- 

Hp-8 - 
37.64 

14.51, . -  

4.94 
- 

2.07 
- 
- 
- - .  

4 1.37 3 

- 
0.71 

- 

- 

- 
0.17 

- c  

Hp-9 

40.83 

12.39 

6.22 
- 

3.9 1 
- 

2.2 1 
- 

1.42 

- 

- 
- 

0.42 
- 
- .  - 

1/6 
1 

2 

3 

4 

5 

6 

8 

9 

10 

13 

15 

17 

22 

23 

29 

30 

31  

36 

42 

46 

6.23 
- 

1. 16 

0.66 
- 

- 
0.39 
- 

0.11 

- 
0.18 

- 

- 
- 
- .  - 

c I 

C. Excretion of Plutonium 

1. Urinary Excretion /- 

The urinary excretion of plutonium was studied in eleven of the subjects following 
the intravenous injection of approximately 5 1.18 of plutonium as Pu4 i n  0.4 per cent solution 
of sodium citrateo2H20. With the exception of the first day, urine from all subjects was 
collected in 24 hour samples through 22 days post injection. After 22 days the collection of 
24 hour urine samples was continued as long as the patients were available for study. It was 
not possible to retain the subjects as long as was desired and the major weakness in these 
resu1ts.b the short  time interval over which the studies were continued. Two shbjects were 
followed 22 days, one for 23 days, one for 27, and the remainder for 30 days or longer after 
injection. The Chicago cases (13) werefoliowed for 16, 140, ,and 186 days 2nd tile California 
case (14) was followed for a period of 341 days. 
ments at longer time intervals, the Chicago and California data have been incorporated with 

Because of the great importance of measure- 

.ti.> 
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1 

7 
8 
9 
I1 10 

12 13 

14 
15 
16 
18 I7 

19 
20 
21 
22 
23 
24 I :: 
28 
29 
30 
31 
32 
33 
34 
35 
38 
37 
38 
39 
40 
41 
42 
43 
44 
e5 
48 
47 
48 
49 
50 
5 1  
52 
53 
54 
55 
56 
57 
58 
59 
GO 
61 
62 
63 
G4 
0 5  
66 
67 
09 
63 

c 70 
. '11 

72 
73 

.os2 .062 

.055 .048 

.051 .046 

.045 .038 

.040 .046 

.038 .039 

.ON .045 

.035 -036 

.OM -039 

.026 .024 

.027 .027 

.026 .020 

.025 .019 

.017 .021 

.GI7 .017 

. O W -  .015 

.025 .018 

.021 .OM 

.013 .014 - .017 
- .008 
- .009 
- .009 
- -008 
- .007 
- .007 
- .009 
- .009 

- 

.043 .077 .033 

, .022 .095* .027 
' .027 .OaI* .022 

.027 .075* .021 

.OL5 .072* .026 
~ .020 .067' ,023 
.020 .058' ,018 
.028 .Os0 .015 
.024 .033 .020 
.021 .032 .020 
.OI% .037 .020 
.Ole: .032 . O M  
.012,,.: .025 .021 
.019 ,029 .020 
.014, .035 .OM 
.Ol4' ,014 - 

- .011 - 
- .011 - 
- .WE - 

.049 .oai . o x  

1 1 :  

.044 .045 

.043 .037 

.032 .033 

.031 .023 
- .OM 

.024 .a19 

.023 .019 

.020 ,013 

.022 .012 

.od Y .012 

.oq:  . O l l  . o w r  .011 

.015 .010 

.013, ,008 
,012i .010 
.01Z .013 

- .008 
- .008 
- .008 
- .007 
- .008 
- .008 

, .008 - .008 
- A05 
- .007 
- .006 
- .006 
- .GCG 
- .006 
- .008 

I - 

r i ;  
- 1 -  
- 1 -  

- I -  

.OGS .050 .079 .OG9 .0234 

.057 .032 .065 .OD0 1 .0227 .047 .032 .051 .W3 - 

.050 .035 .044 .038 .0082* 

.054 ,026 .041 .038 .0097 

.023 .030 ..038 .027 .0095 
.037 .027 .029 .030 .0236 

.035 .030 .025 .029 .0059 
-036 ,049' .021 .023 .0109 
.032 .038 .023 .029 - 
.029 .027 .021 .026 - 
.031 .029 .017 -029 .0022 
.032 .029 .OI8 .032 .G093- 
.029 ,032 .022 .025 ,0076 
.021 .032 .016 .023 .Old5  
.021 .032 .019 .039 .0151 
.025 .032 .016 .023 .0128 
.023 .029 .016 .G21 .0128 
.022 .032 .016 .023 .Or15 
.028 .032 .014 .017 .0151 
.023 .024 .013 .024 . O I Y 7  
.OM ,025 ,014 .023 .0138 
.021 ,033 .014 .021 I ,0151 

.035 ,030 .029. .039 .o07 

.G17 .025 - . O Z I  ! .UIU 

.016 .024 - .012 1 .CIO 

.015 ' .02Z - .037* U17 

.015 j .020 - .023 ' :0139 - .022 - .OX 1 .0:37 

.015 .022 - .Old , .b165 
. O l l  
.01G ' 

I - 

- I .u12 

_1 

! 

.024 .024 

.023 .025 

.027 .019 

.034 ..030 

.w7 ,019 

.G47 .014 

.OM ,034 

.034 .009 

.026 - -,016 

.012 .004x 

.028 

.026 
,015 
.038 
,032 
.027 
,029 ,; 
.1413* 'b 
.024 

.G34 

.G22 

.027 

.020 

.o 1 I 

.008 

.0g9 

.O 15 

.o I I 

.003 

.009 

.009 

.u I 1  

. 0 1'7 

. 0 18 

.02G 

.. - 

.020 '<. 

.043' ;). 

.024 .. - 

.ole ~ - 

.014 : I :  
1 1 :  

.A 1 : 
_ I _  

3 :  
.;24 1 1 

- 1 :  
1 1 :  
- l -  

Y i 1 
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INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING 

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY) 
INTRAVENOUS AD MINI ST RATIO^^) TO HUMAN SUBJECTS 

DAYS POST 
INJECTION 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4G 
47 

- Bp- 1 

.052* 

.22 1 

.24 1 
,050 
.lo5 
,046 
.02 1 
.02 1 
.02 1 
,02 1 
,046 
I 046 
,048 
,046 
I 035 
,035 
,035 
,035 
-0 15 
,015 
-0  15 
.O 15 
.O 17 
,017 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- - 
- 
- 
- 
- 
- 
- 
- - 

Hp-2 

-204 
.204 
.204 
.3 17 
-317 

c_ 

- 
- 

-120 
.E20 
.OB4 
.084 
.084 
.084 
.062 
.Of32 
.062 
.062 
-055 
-055 
.055 
.055 
.022 
.022 
.022 
.022 
.02 1 
.02 1 - 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- 
- 
- 
- 
- 
- 
- 
- 

PER - 
Ep- 3 

.o lo* 

.157 

.157 

.095 

.099 

.070 
,070 
.070 
.070 
,027 
.027 
.027 
.021 
.023 
.023 
.023 
.023 
,016 
.O 16 
.O 16 
.016 
,006 
.006 

__. 

- 
- 
- - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 
- 
- 
- 
- - 

.134 
-274 
.274 
.306 
-306 
.126 
.126 
. a 6  
.126 
.117 
.117 
.117 
.117 
.085 
-085 
.040 
.040 
.040 
-028 
-028 
-028 
.028 
.O26 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- - 

Hp-5 
I 

w 
.3 11 
.311 
.185 
.110 
.110 
* 110 
.064 
.05 1 
.05 1 
.OS2 
.052 
.032 
-032 
.032 
.O 17 
.O 17 
.017 
.O 17 
.020 
-020 
.020 

- 
.- - - 
- 
a 

- 
- 
a - 
- 
- 
.. 
- - 
- - 
- - 

CTEI 
Hp-G - 
.085 
-085 
.179 
.179 
. I79 
.179 
.037 
.037 
.037 
-037 
.023 
,023 
.023 
.023 
.015 
-015 
.015 
.O 15 
.O 15 
.O 15 
.010 
.o 10 - 

- - 
- 
- 
- 
- 
- 
- 

,, 

- 
- 
- 
- 
- 
- 
- 

DOSE 
Bp-7 

.147 

.120 

.087 

.080 

.055 

.055 

.055 

.055 

.032 
-032 

.032 
-023 
.Q23 
-023 
.023 
-0 16 
.O 16 
-016 
.016 
.008 
-008 
.008 
.008 
.o 1 1 
.011 
.01 i 
.911 

- 

.092 

- 
- 
- 

.- 32 - 

ZXCRl 
Hp-8 

.178 

.266 

.2 IO 

.080 
A80 
.080 
-080 
.070 
.070 
.070 
.070 
.045 
-045 
.M5 
.045 
.032 
-032 
.025 
-025 
.025 
.025 
.045 
.045 
.ow 
.OG9 
.OG3 
.009 ' 

-009 
.009 
.o 18 
.o 18 
.o 18 

- 
'ED E 
Hp-9 

.333 

.389 

.389 

.131 

.131 

.131 

.131 

.131 

.131 
,131 
.118 
.118 
.110 
.1€8* 
.118* 
.4 14* 
.157* 
.157* 
-055 
.055 
-055 
.055 
-052 
.052* 
.052* 
.052" 
.043* 
.043" 
-043 
-043 
-035 
.035 
-035 
-035 
.035 

- - 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
.. 
- 

R DA 
Ep-10 

.087 
,087 
.087 
-110 
-110 
.110 
.110 
.ON 
.034 
.OM 
.OM 
.034 
.ON 
.022 
.022 
.022 
.022 
.022 
.012 
.OB 
.o 12 
.o I2 
.o 12 
.OB 
.006 
.006 
.006 
-006 
-006 
-006 

- 

- - - 
- 
- - 
- - - 
- 
- 
- 
- - 
- - - -- 

1p-12 - 
,370 
.370 
,297 
,297 

,183 
,020 
,020 
,020 
,020 
.020 
.020 
,020 
.020 
,023 
.023 
.023 
.023 
,053 
.053 
.053 
.053 
,026 
.026 
.026 
.026 
.O 16 
.O 16 
.O 16 
.O 16 
.O 16 
.O 16 
.O 16 
.O 16 
-022 
-022 
.022 
.022 

. la3 

- 
- 
- - 

.om 

.ooa 
,008 

-008 
- 

.250 

.465 
394 
-380 
223 
. 1iG 
.0113 
.112 

,021 

.083 

. a 5  

.044 

.012 

.034 

.03 1 

.027 

.o 19 

.o 19 

.018 

.o 10 

.023 

.013 
1023 
.0083 
.0069 
.O 1'58 
.0063 
.0074 
.0002 
.0079 
.0079 
.0054 
.02154 
.0050 
.00-12 
.0m7 
.OOGG 
.0064 
.uf)53 
.0247 
.0w2 
. o w l  
.0033 
.0033 

- 

- 

?- 
I .  
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ARGONNE NATIONAL G ~ O R A T O R Y  - CENTER FOR HUM;+? RADIOBIOLOGY ._ ’ L .  

PROPOSAL FOR EXHUMATION 
Proposed by Date 

&/q‘ (>E#) 4/1 11-3  II 

I EXPLAN AT10 N 

H ? - t  

PRO PO SED 1 % -  ; L P . Y A U ,  
ANALYSES 

Case No.  Date of b i r t h  
40--011 

P l a c e  of d e a t h  gS, f6t+TU< Autopsy? 
p 7 .  1 -Yes - )(. N o  I4 WbE: CGff ,v’ ry IN FIR44PY 

Remains 
gNorma1 ,Cremains 

APPROVAL? - Yes - No - Defer 

D i r e c t o r  of CHR Date 

-. 

Company, H o s p i t a l ,  M . D . ,  e tc .  Type f 

p G d  Y o t x  45 t #hW. EXPOSURE: (IS)$& 

INTAKE : 237pq ( I V )  & /LO‘ 3 b f  From To t 

RE SID UAL : 

Radionuclikfe Amou t ( i f  known) Dates NG; GC?, / P G -  

Nuc 1 i d e  A m t  . Date Lab Nucl ide A m t .  Date Lab 

b 

!m\/- 
Cannot 

Date s a y  S c i e n t i f i c  Reviewer 
RECOMMENDATION: .- Yes ,No 

Comments: 

Number of known Es t ima ted  number 

C erne t er y 

F u n e r a l  Home Address - 

of c o n s e n t s  needed 
Ad d r  e s s 

r e l a t i v e s  I 

- .  - -  - -  

Cour t  a c t i o n  a n t i c i p a t e d  

Coopera t ive?  
-Yes ,No & Never used 

, Y e s  -No Never used 

- Yes s No 

P r o g n o s i s  of s u i t a b l e  remains 

,Good ,& F a i r  - Poor 
$ev Reason: 

- 
Date fb]7.3/ Lax- 
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