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C E N T E R  F O R  H U M A N  R A D I O B I O L O G Y  
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Argonne National Laboratory Massachusetts institute of Technology New Jersey Field Station'* Southwest Field Station 

. -. T, , .  - 

June 3, 1975 I !  I 

Vital Records Branch 
Division of Health Services 
P. 0. Box2091 
Raleigh, N C  27602 

Dear Reader: 

We are writing to ask  you to assist us in a medical research 
project by searching the vital records in your care for certain 
documentation, described below. 

The Center for Human Radiobiology, supported by the U. S. 
Energy Research and Development Administration, is conducting 
a long-range study of persons who have had s o m e  association with 
open, unencapsulated, radioactive materials somet ime in the past. 
The purpose of this research effort is to increase our basic informa- 
tion about the toxicity of radioactive substances. Certain persons 
who have never had any association with radioactive materials are 

! also being followed; these are the "controls" of the study. 

death 

- 
Would you please help us  by searching your records for the 
of 

_/ . ---- 
who died in Greensboro, N C  on April 13, 1953 of heart failure. 

We would l ike  to obtain photocopies of the oriqinal certificates 
for all the cases in our study. 
to supply this type of documentation, will you please tell us ,  and 
send transcribed certification rather than none a t  all. We are enclosing 
a check for $2.00; it is our understanding that this is your current fee 
for this service; if not, please inform us  and we will arrange the proper 
adjustment. We assure you that all records of the Center are treated 
as  confidential material. 

If it is absolutely impossible for you 
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INTRA-LABORATORY MEMO 

November 27 ,  1985 

TO : E.  Huberman 

FROM : R. A. Schlenker 

SUBJECT: Freedom of Information A c t  Request 

w 

We have been unable t o  l o c a t e  t h e  memo from Rowland t o  Schul tz  dated December 
21, 1972  which you requested about 5:15 p.m. yesterday fol lowing t h e  receipt  
of a l e t t e r  from D. T. Goldman t o  A. Schriesheim concerning t h i s  matter. A s  
today is t h e  l a s t  bus iness  day before  t h e  deadl ine ,  December 2, f u r t h e r  s e a r c h  
i s  not  poss ib le  without  missing t h e  deadl ine .  Locating t h i s  memo is 
complicated by t h e  f a c t  t h a t  Rowland r e t i r e d  about two years  ago and Schul tz  
i s  dead. 

Other in t ra - labora tory  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  
i n  the  Goldman l e t t e r ,  mention them by name and g ive  personal  in format ion  
about  them. 
p a t i e n t s '  pr ivacy and the  r ight- to-pr ivacy i s  pro tec ted  by l a w .  
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  handl ing of p a t i e n t  
medical records.  

The release of such documents would be a v i o l a t i o n  of the. 
It would a l s o  

The s u b j e c t s  r e f e r r e d  t o  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  the  
mid 1940s. Non-personal information can be found i n  t h e  s c i e n t i f i c  
l i t e r a t u r e .  
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 
a t  t h e  Old Data," pp.469-530, Radiobiology of Plutonium, Edi ted  by Betsy J. 
Stover  and Webster S.S. Jee, Published by t h e  J. W. P re s s ,  Department o f  
Anatomy, Univers i ty  of Utah, S a l t  Lake C i t y ,  1972. 

A good review and guide t o  t h e  l i t e r a t u r e  up t o  t h e  t i m e  of i ts  

l w  
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Vital Records Branch 
Raleigh, NC -2 - June 3 ,  1975 

Please address your reply to  H. A. Schultz, Center for Human 
Radiobiology, Argonne National Laboratory, 9700 S. Cass  Avenue, 
Argonne, IL, 60439. 

Many thanks for your assistance.  

V e r y  truly yours, 

HAS:ja 
Curadr  of Records 
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died in Greensboro, North Carolina, on April 13 ,  1953, of 
heart failure. 

died in Phtladelphia, Pennsylvania, on June 28 1957, of 
arterial sclerotic heart disease 
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ARCONNE NATIONAL LABORATORY 
9700 Somk CASS AVEKUE, AR~WE, IlliNois 60439 

D r .  Jacob Thiessen 
Mai l s top  E-201, Human Hsal th  S tud ie s  
O f f i c e  of Heal th  and Environmental Research 
O f f i c e  of the Environment 
U . S .  Department of Energy 
Washlngton, D. C. 20545 

SUBJECT: Congressional  I n v e s t i g a t i o n  i n t o  Heal th  and Sa fe ty  P o l i c i e s  of t h e  
Department of Energy (DOE) 

Dear Dr .  Thiessen:  

I n  response  to  Dr.  C. W. Edington 's  memorandum of June 27, 1984, on the 

The f a c t s h e e t  is i n  t h e  format  reques ted  by 
above s u b j e c t ,  I have enclosed a f a c t s h e e t  on "Plutonium S tud ie s  a t  the  Center  
for Human Radiobiology (CHR)." 
Dr. Edington. 

Please l e t  m e  know i f  you need more informat ion  or documentation. 

S i n c e r e l y  yours, 

AFS:pat 
Enclosures  

cc: H. Drucker 
H. J. m u c h  
P. Failla 
P. F. Gustafson 
E. Huberman 
J. Rundo . 
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Project N a m e :  
Plutonium S tud ie s  a t  the  Center f o r  
Human Radiobiology ( C H R  1 

P r i n c i p a l  I n v e s t i g a t o r s  : 

Objec t ives  of Test :  

Date Started: 2 January ' 1 M 3  
D a t e  Terminated: Ongoing 

R. E. Rowland, A. F. Stehney 

1. To determine t h e  e x c r e t i o n  
2. To determine the  r e t e n t i o n  

S h o r t  Descr ip t ion :  

I n  1945-1947, 18 h o s p i t a l  

ra te  of plutonium 27 years  a f t e r  i n j e c t i o n .  
and body d i s t r i b u t i o n  of .plutonium. 

p a t i e n t s  of l imi t ed  l i f e  expectancy were 
i n j e c t e d  wi th  plutonium i n  order to o b t a i n  informat ion  about  the r e t e n t i o n  and 
organ d i s t r i b u t i o n  of plutonium. An impor tan t  o b j e c t i v e  w a s  to  determine the 
r e l a t i o n s h i p  between the  body con ten t  and the  rate of exc re t ion  i n  order  t o  
provide  d a t a  for  e s t i m a t i n g  the  body c o n t e n t  of plutonium from measurements of 
plutonium i n  e x c r e t a  (Pfyassay) .  
R e p o r t  LA-1151 ( 1 9 S O j . * - '  

The r e s u l t s  of this s tudy  w e r e  descr ibed  i n  

The d a t a  i n  LA-1 151 were reviewed i n  a manuscript  prepared by P. W 
Durbin f o r  p u b l i c a t i o n  i n  t h e  1972 volume, Radiobiology of Plutonium. 
T i s sue  and bone samples had been obta ined  a t  autopsy from s i x  of t h e  cases a t  
times ranging  from 5 days to 456 days a f t e r  i n j e c t i o n ,  and the  l o n g e s t  
c o l l e c t i o n  t i m e  f o r  e x c r e t a  was about  5 years .  I n  a d d i t i o n  to prepar ing  the  
manuscript , '  Durbin traced the  later h i s t o r y  of the  cases and discovered t h a t  
f o u r  were still l i v i n g  i n  1972. 

( 2 )  

The Cen te r ' s  d i r e c t  knowledge of t he  plutonium i n j e c t i o n  cases dates from 
December 13, 1972, when D r .  Durbin brought  her  records to CHX f o r  p o s s i b l e  
f u r t h e r  follow-up. The Center  then undertook t o  determine e x c r e t i o n  rates i n  
s tudy  s u b j e c t s  who w e r e  still a l i v e  and t o  exhume deceased s u b j e c t s  i n  o rde r  
t o  determine t h e  amounts and body d i s t r i b u t i o n  of plutonium. During 1973, CHR 
obta ined  m e t a b o l i s m  samples from th ree  l i v i n g  p a t i e n t s ,  ob ta ined  permission to  
exhume from nex t  of k i n  of three deceased p a t i e n t s ,  and d i s i n t e r r e d  and 
t r a n s f e r r e d  to  CHR the remains of one of t hese  deceased. 
samples (blood and excreta) were taken a t - s t r o n g  Memorial Hospital (SMH), 
RQchester,  New York. 

The metabolism 

I n  1974, t h e  U . S .  A t o m i c  Energy Commission (AEC) reviewed t h e  o r i g i n s  and 
subsequent  follow-up of t h e  plutonium s t u d i e s .  On December 31, 1974, the  AEC 
au thor i zed  CHR t o  proceed w i t h  the  program of s tudy of t h e  l i v i n g  p a t i e n t s  who 
w e r e  i n j e c t e d  wi th  plutonium dur ing  1945-1947 and of the bodies  of deceased 
i n d i v i d u a l s  from t h a t  group for whom l e g a l  consent  f o r  examination i s  
obtained. 

Follow-up D a t a :  

Table 1 summarizes CHFt follow-up a c t i v i t i e s  and last  known s t a t u s  ( Ju ly  
5, 1984) f o r  each of t h e  plutonium i n j e c t i o n  cases. 

CHR p e r  onne l  have publ i shed  10 r e p o r t s  on r e s u l t s  ob ta ined  by study of 
these  cases. Q 3 - ' 2 )  Copies of t hese  r e p o r t s  are at tached.  
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Table 1. 
status ( J u l y  5, 1984). 

Plutonium i n j e c t i o n  cases: Summary of CHR a c t i v i t i e s  and l a s t  known 

Old Case CHR C a s e  CHR A c t i v i t i e s  
Number Number 

s t a t u s  

Ca  1 -I 40-001 

C a l - I 1  40-002 

C a l - I 1 1  , 40-003 

Chi-1 40-004 

Chi-2 40-005 

Chi-3 40-006 

HP- 1 40-007 

HP-2 . 40-008 

HP-3 40-009 

HP-4 

HP-5 

HP- 6 

40-0 1 0 

40-01 1 

40-01 2 

HP- 7 40-01 3 

HP-8 40-01 4 

HP-9 40-01 5 

HP-10 40-01 6 

HP-11 40-01 7 

HP-12 40-01 8 

10/16/75: Exhumed cremains 
Aug 78: R e  tu rned  

No  con tac t s ;  s a i d  to  have 
d i e d  i n  A u s t r a l i a  

6/11/73: Examined a t  CHR 
6/23-26/77: Metabolism s tudy  

6/10/75: Exhumed 
A p r  78: Returned 

N o  con tac t s ;  cremation a shes  
s c a t t e r e d  

N o  c o n t a c t s ;  case u n i d e n t i f i e d  

a t  SMH 

1973: Next of k i n  r e fused  
permiss ion  to  exhume 

1973: Next of  k i n  re fused  
permiss ion  to  exhume 

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

1/23-24/79: Metabolism s t u d y  

9/24/73: Exhumed 
Jul 75: Returned 

1973: Next of ki-n r e fused  
permission t o  exhume 

2/14/73: Metabolism s tudy  
a t  SMH 

6/21-7/1/73: Metabolism study 

1973 and 1977: 

a t  SMH 

at SMH 

Next of k i n  
r e fused  permission t o  exhume 

N o  c o n t a c t s  

5/18/78: Exhumed 
J u l  81: Returned 

N o  c o n t a c t s  

N o  c o n t a c t s  

N o  c o n t a c t s  

Died 1/9/66 

Died 1/6/47 

Living 1 O/ 1 9/8 3 

Died 10/3/45 

Died 1/13/46 

Lost to s tudy ,  
1946 

Died 1/12/60 

Died 4/4/48 

Died a f t e r  6/5/81 

Died 4/29/47 

Died 4/29/46 

Living 12/30/74' 

Died 10/27/46 

Died 11/22/75 

Died 7/2/47 

Died 6/2/57 

Died 2/26/46 

Died 4/13/53 
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WEl'!ED 
it:; lip/ 23  01'1 I?. 5, 

Department of Energy 
Argonne Area Office 

9800 South Cass Avenue 
Argonne, Illinois 60439 

D r .  Alan Schriesheim, D i r e c t o r  
Argonne National Laboratory - 

9700 S. Cass Avenue 
Argonne, I l l i n o i s  60439 

Dear D r .  Schriesheim: 

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

The enclosed FOIA reques t  i s  f o r  a copy of  a memo from R. E. Rowland t o  
H. A. Schul tz  da ted  December 21, 1972, which d i scusses  records  of  18 plutonium 
research  sub jec t s .  
documentation and any subsequent  m e m o s  regard ing  the  subjec 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  for responding t o  FOIA reques t s ,  w e  must 
have your response no la te r  than  December 2 ,  1985. 

The r e q u e s t o r  i s  a l s o  ask ing  f o r  any support ing 

I .  

Since re ly  , 

Enclosure : 
AS S t a t e d  

av id  T. Goldman 
Area Manager 

cc: A. Z i l b e r s t e i n ,  ANL, w/enclosure 
R. E.  Rowland, P r ince ton ,  KY, w/enclosure -Ab:- 

w- .m-  

. .. 

c 

8 0 0 2 0 1 8  



, 

00 
0 
0 
Iv 
0 
2 
a 

I HE KNOXVILLE JOURNAL 
-. A CANNETT NEWSPAPER 

I P.O. B O X  911 
I * .  

KNOXVILLE, TENNESSEE 37901 

- . \  
O c t .  30, 1985 

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

To t h e  FOI  O f f i c e r :  

Act, 5 U.S.C.'552. 
This  r e q u e s t  is made under t h e  f e d e r a l  Freedom of Information 

Please send m e  cop ie s  o f .  Memorandum, da ted  12-21-72, from 
D r .  R.E. Rowland t o  H.A. Schu l t z ,  s e n i o r  s t a f f  a s s i s t a n t ,  Records and 
Data Process ing ,  Center f o r  Human Radiobiology, Argonne Nat iona l  
Lab. Memo d i s c u s s e s  i n s t r u c t i o n s  from Rowland t o  Schul tz  on records  of 
18 plutonium r e s e a r c h  s u b j e c t s .  Records were t r a n s f e r r e d  t o  Schul tz  f o r  
h i s ' d i s p o s i t i o n .  Please i n c l u d e  any suppor t ing  documentation and any 
subsequent memos r ega rd ing  t h i s  s u b j e c t .  

As you know, t h e  FOI A c t  p rov ides  t h a t  i f  p o r t i o n s  of a document 
are exempt from release, t h e  remainder must be segrega ted  and d i s c l o s e d .  
Therefore ,  I w i l l  expec t  you t o  send me a l l  nonexempt p o r t i o n s  of the  
records  which I have r eques t ed ,  and a s k  t h a t  you j u s t i f y  any d e l e t i o n s  by 
r e fe rence  t o  s p e c i f i c  exemptions of t h e  POI A c t .  I reserve t h e  r i g h t  t o  
appeal your d e c i s i o n  t o  wi thhold  any materials.  

I promise t o  pay r easonab le  s e a r c h  and d u p l i c a t i o n  fees i n  
connection w i t h  t h i s  r eques t .  However, i f  you estimate t h a t  t h e  t o t a l  
f e e s  w i l l  exeed $50, please n o t i f y  m e  so t h a t  I may a u t h o r i z e  expendi ture  
of a g r e a t e r  amount. 

I a m  prepared  t o  pay r easonab le  s e a r c h  and d u p l i c a t i o n  f e e s  i n  
connection w i t h  t h i s  r eques t .  However, t h e  FOI A c t  p rovides  f o r  waiver 
o r  r educ t ion  of f e e s  i f  d i s c l o s u r e  cou ld  b e  cons idered  as " p r i m a r i l y  
b e n e f i t i n g  t h e  g e n e r a l  publ ic . "  I a m  a j o u r n a l i s t  employed by The Knoxville 
Jou rna l  and i n t e n d  t o  use  t h e  in fo rma t ion  I a m  r eques t ing  as t h e  b a s i s  
f o r  a planned art icle.  Therefore ,  I ask that  you waive a l l  s e a r c h  and 
d u p l i c a t i o n  f e e s .  I f  you deny t h i s  r e q u e s t ,  however, and t h e  f e e s  w i l l  
exceed $ 5 0 ,  p l e a s e  n o t i f y  m e  of t h e  c h a r g e s  b e f o r e  you f i l l  my reques t  
so t h a t  I may d e c i d e  whether t o  pay the f e e s  o r  appea l  your d e n i a l  of  my 
r eques t  f o r  a waiver. 

/- 

As I a m  making t h i s  r e q u e s t  as a j o u r n a l i s t  and t h i s  information 
is of t imely  v a l u e ,  I will a p p r e c i a t e  your  c a l l i n g  m e  by telephone, r a t h e r  
than by mai l ,  i f  you have any ques t ions .  Thanks and I w i l l  l ook  forward 
t o  your r e p l y  w i t h i n  10 b u s i n e s s  days ,  as r equ i r ed  by l a w .  

S ince re ly ,  

Randell B. .;, r e p o r t e r  
(615) 5 2 2 - 4 1 4 1 .  Ext. 4 2 1  



. .  U.S. DEPARTMENT OF E N E R G Y  
w memorandurn 

’10 .&me rnonhar%, CH D+ Wce 

PtJn 6eT.k. cuss 
The attached Freedarn of Information (WI) request is being sent to you for 
action as the remrds requested appear to k principally within the purview 
of your organization. If our determination is incorrect, please inform rw 
imdiately to w h m  you are forwarding this request. 

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

On the reverse si& of this rrremrandcmr, a ”Reminder of Procedures for Handling 
FDI &quests” should assist your  staff. If you have any questions, I can be 
reached on FlS 252-S955. - 

At ta c h n  t 

/John H. Carter 
Chief of FOI and Privacy Acts 

Activitjes Branch 
Dlvision of Reference and 

I n f o m  t i on k n a  gemn t 

I- 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, D.C. 20545 

J u l y  15, 1974 

D r .  James L. Liverman, Di rec tor  
Divis ion of Biomedical and Environmental 

Research 

D I V I S I O N  OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADquARTERS - 
REQUEST TO LOCATE MR. EBB CADE (21-2-347) 

A t  a meeting i n  your o f f i c e  on May 9 ,  1974, i n  connection with the  
DBER-INS j o i n t  i n v e s t i g a t i o n  concerning t h e  d i sc losu re  t o  p a t i e n t s  
regard ing  t h e  i n j e c t i o n  of plutonium i n  1945-1947, you asked t h a t  
t h e  Divis ion of Inspec t ion  t r y  t o  l o c a t e  t h e  two p a t i e n t s  who had 
been l o s t  t o  f o l l m p .  

Attached are two copies  of a Memorandum Report of t he  Div is ion  of 
Inspec t ion  which set f o r t h  our f ind ings  wi th  regard t o  one of them, -- 
W e  w i l l  forward you information regard ing  t h e  o the r  one when i t  is 
completed and also on a t h i r d  one which has come to our a t t e n t i o n  
as a l s o  r e q u i r i n g  our followup. 

8 0 0 2 0 8 2  

of Inspec t ion  

Enclosure: 
INS Memorandum Report 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON. D.C. 20545 

J u l y  15, 1974 

Jon D .  Anderson 
Dire: t o r  
Div is ion  of Inspec t ion  

DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADQUARTERS - 
REQUEST TO LOCATE ' - >  
This  i n v e s t i g a t i o n  was predica ted  upon the r e q u e s t  of D r .  James L. 
Liverman, D i r e c t o r  D iv i s ion  of Biomedical and Environmental  Research, 

w a s  employed by the J. A. Jones Construct ion Company, Oak Ridge, 
Tennessee, i n  1945; and w a s  admit ted t o  the  Oak Ridge Hosp i t a l  on 
March 24,  1945, a f t e r  a n  a c c i d e n t ,  where be became involved i n  a 
C l i n i c a l  Tes t ing  Program, b u t  w a s  subsequent ly  l o s t  t o  follow-up. 

Headquarters ,  t h a t  an  a t t e m p t  be made t o  l o c a t e  3 who 

RESULTS OF INQUIRY . 
Mrs. Marjorie  A. P h i l l i p s ,  S e c u r i t y  Clearance Process Superv isor ,  
Personnel  S e c u r i t y  Branch, S e c u r i t y  Div i s ion ,  Oak Ridge Operat ions 
Of f i ce ,  Oak Ridge, advised  t h a t  her records  r e f l e c t  only t h a t  a n  

, born i n  Macon, Georgia,  on was employed 
by the  J. A. Jones Cons t ruc t ion  Company, a t  the  C l in ton  Engineer ing 
Works i n  Oak Ridge. 
a t t a c h e d  as E x h i b i t  A .  , 

Mr. Floyd F. Beets, Jr., Records O f f i c e r ,  Of f i ce  Se rv ices  Branch, 
Supply Div is ion ,  Oak Ridge Operat ions Of f i ce ,  advised  t h a t  t he  
h o s p i t a l  i n  Oak Ridge was operated by Management Se rv ices  , I n c . ,  
p r i o r  t o  being given t o  the  Methodist  Church i n  about  1959. He 
s t a t e d  t h a t  most of the  h o s p i t a l  f i n a n c i a l  r eco rds  and p a t i e n t  
f i l e s  were des t royed  by f i r e  i n  t h e  e a r l y  1960's. 
that  no information could be loca ted  i n  M r .  Beets' r eco rds  on M r .  

She furn ished  a copy of t h i s  r eco rd ,  which i s  

- 

It may be noted 

Ms. S i l v i a  A l i b e r t i ,  D i r e c t o r ,  Medical Records Department, Methodist  
Hosp i t a l  of Oak Ridge, Oak Ridge, Tennessee, advised  t h a t  the  only 
record  she has  been a b l e  t o  l o c a t e  on i s  an  index c a r d ,  
which she  gave t o  Ms. Marcia Rice,  Employee, Un ive r s i ty  of P i t t s b u r g h ,  
Oak Ridge, who i s  doing  c o n t r a c t  work f o r  AEC. 

8 0 0 2 0 8 3  
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M s .  Rice d isp layed  card number 74691 which contained a name 
the d a t e  of March 2 4 ,  1945, and l i s t e d  h i s  address  a s  
Harriman, Tennessee. She confirmed t h a t  she  had obtained the  above- 
mentioned card from M s .  A l i b e r t i ,  and s t a t e d  t h a t  i t  i s  the  only 
information she has on 
1945," i s  poss ib ly  the d a t e  t h a t  i. 

. . e t ,  

She s t a t e d  t h a t  the  d a t e  of "March 2 4 ,  
en te red  the  h o s p i t a l .  

M r .  and Mrs. Herbert  Kyle, 

worked for the  J. A .  Jones Cons t ruc t ion  Company; t h a t  he had no l o c a l  
r e l a t i v e s ;  but t h a t  one of h i s  c l o s e  f r i e n d s ,  Mr. _ _  . 
now l i v e s  between Harriman and Kingston, Tennessee. They added t h a t  
they  understand t h a t  Mr I i s  now deceased. 

S tree t , Harr iman, advised  t h a t  
r e s ided  i n  a house ac ross  the  s t r ee t  from them when he 

Mr. Smith w a s  loca ted  and he advised t h a t  he was employed by the 
J. A .  Jones Cons t ruc t ion  Company i n  Oak Ridge on or about  August 3 ,  
1943. af+.er being discharved by the U. S. Army. 

-.-, and --, dho are b r o t h e r s ,  were a l r eady  employed 
by t h i s  company when he went t o  work and t h a t  a l l  fou r  of them 
res ided  a t  . i n  Harriman. 

He s t a t e d  t h a t  

Mr. Smith advised  t h a t  he was involved i n  an  automobile a c c i d e n t  
a t  e x a c t l y  6:40 a . m .  on March 2 4 ,  1945, while  en rou te  t o  t h e  Oak 

and 1 and ano the r  man and h i s  wi fe  were r i d i n g  wi th  him 
a t  t h a t  t i m e ;  t h a t  they had d i sp layed  t h e i r  badges a t  the guard 
shack on Blair Road when e n t e r i n g  the  p r o j e c t  area;  and t h a t  t he  
a c c i d e n t  occurred- on t h i s  road about  1-1/2 t o  2 miles from t h e  Oak 
Ridge Gaseous D i f f u s i o n  P lan t .  
c a r r y a l l ,  w i th  one of i t s  rear wheels jacked up, was parked bes ide  
t h e  road,  appa ren t ly  b lock ing  p a r t  of the highway; and t h a t  ano the r  
Government-owned dump t r u c k  coming towards him pul led  around the  
c a r r y a l l  j u s t  as he approached, and c o l l i d e d  I head-on wi th  him. 

Ridge Gaseous Di f fus ion  P lan t .  He s t a t e d  t h a t  Messrs. - r *  

He expla ined  t h a t  a Government-owned 

Mr. Smith advised  t h a t  both of legs were broken; t h a t  
a l l  s i x  of them were taken  t o  the  h o s p i t a l  i n  Oak Ridge; that 
he (Smith) remained i n  t h e  h o s p i t a l  f o r  approximately n ine  months; 
and t h a t  e w a s  h o s n i t a l i z e d  f o r  more than 4 months. M r .  
Smith advised  t h a t  _ _ _  - wife ,  Mrs -, v i s i t e d  h e r  
husband a number of times whi le  he w a s  h o s p i t a l i z e d  and t h a t  s h e  
took him home when he w a s  d i scharged  from t h i s  i n s t i t u t i o n ,  which 
was the  las t  t i m e  he s a w  him. He s a i d  t h a t  he be l ieved  that 
and . r e tu rned  t o  Greensboro, North Caro l ina ,  where they  
had a home. H e  f u r t h e r  s t a t e d  t h a t  he be l ieved  t h a t  l i e d  
about  13 yea r s  ago. 

Mr. Smith advised  t h a t h e  be l i eves  a l l  3 of the  b ro the r s  came t o  
Oak Ridge from Hickory, North Carolina,  t h a t  
r e tu rned  t o  Hickory from Oak Ridge; and t h a t  A 

from Hickory t o  Greensboro, North Caro l ina ,  t o  make h i s  home, w a s  
r e tu rned  t o  t h a t  l o r a t i o n  by Mrs. 
from the  Oak Ridge s p i t a l .  

and 
who had gone 

when he *--xi r e l e a s e d  
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Attached t o  t h i s  r e p o r t  as Exh ib i t  B i s  a copy o f  a C e r t i f i c a t e  of 
Death f o r  which was furn ished  by M L S .  Eleanor  S.  Overton, 
Superv isor ,  C e r t i f i c a t i o n  Unit ,  V i t a l  Records Branch, D iv i s ion  of 
Health Se rv ices ,  S t a t e  of North Caro l ina ,  225 McDowell S t r e e t ,  
Raleigh,  North Carol ina.  
noted t h a t  M r .  _ _  died  i n  Greensboro on A p r i l  13, 1953, of 
h e a r t  f a i l u r e ,  as c e r t i f i e d  by D r .  Alv in  V .  Blount,  Jr.,  914 
G o r r e l l  S t r ee t ,  Greensboro; and t h a t  he was bur ied  i n  

. Cemetery i n  Greensboro on A p r i l  19,  1953. It may be noted t h a t  
Mrs. - . i s  l i s t e d  on t h i s  e x h i b i t  under “Informant’s .  Name 
and Address. It may a l s o  be noted t h a t  M r .  
i s  shown on t h i s  e x h i b i t  as be ing  . , and on E x h i b i t  A ,  
previously a t t a c h e d ,  as be ing  

By r e fe rence  t o  t h i s  e x h i b i t ,  i t  w i l l  be 

d a t e  of b i r t h  

Mrs. Overton advised t h a t  North Caro l ina  S t a t e  l a w  r e q u i r e s  t h a t  a 
C e r t i f i c a t e  of Death be f i l e d  wi th  the  v i t a l  records  branch f o r  
every  person who d i e s  w i t h i n  the  State .  
do n o t  show t h a t  a C e r t i f i c a t ?  of Death has  been f i l e d  f o r  Mrs. 

. al though ‘they would n o t  have such a record i f  she  had d i ed  
ou t s ide  of the  S t a t e .  

She s t a t e d  t h a t  h e r  r eco rds  

Examination of microf i lm reco rds  of The N e w s  and Observer, 215 South 
McDowe11 S t r e e t ,  Rale igh;  and The Greensboro Dai ly  N e w s  and - The 
Greensboro Dai lv  Record, bo th  loca ted  a t  200 North Davie S t r e e t ,  
Greensboro, f o r  t he  i n c l u s i v e  per iod  from M r .  d e a t h  on 
A p r i l  13, t o  h i s  b u r i a l  on A p r i l  19, 1953, f a i l e d  t o  d i s c l o s e  t h a t  
h i s  o b i t u r a r y  had been publ ished i n  t h e s e  newspapers. 

Examination of t h e  Souch C e n t r a l  B e l l  Telephone Di rec to ry  for 
Greensboro, da t ed  February,  1974, d i s c l o s e d  t h a t  i t  contained the  
fo l lowing  l i s t i n g s :  

Mrs. 

Phone : 
t 

A .  V. Blount ,  Jr.,  Surgery 
107 North Murrow Boulevard 
Phone: 272-8151 
I f  no answer c a l l  272-3242 o r  
275-0581 

It may be noted that Mrs . 
las t  name l i s t e d  i n  the above te lephone d i r e c t o r y .  It may a l s o  
be noted the re  were no l i s t i n g s  f o r  .e and 
the Cemetery bo th  i d e n t i f i e d  on t h e  C e r t i f i c a t e  of 
Death. 

Ms. Jack ie  Brady, Employee, Real Estate Department, C i ty  of Greensboro, 
1 Government P laza ,  Greensboro, adv i sed  t e l e p h o n i c a l l y  t h a t  

Cemetery i s  owned by the  C i t y  of Greensboro; and t h a t  she  be l i eves  
i t  is l oca t ed  on Bingham S t r e e t ,  a l t hough  she would have t o  check the 

rlas the  only  person wi th  t h i s  
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records t o  determine i t s  p r e c i s e  l o c a t i o n .  
formation could be furn ished  by M r .  Jack  L e w i s ,  Super in tendent ,  Real 
Estate Department, C i t y  of Greensboro, 1 Government Plaza,  Greensboro, 
uho was then o u t  of town. It may be noted t h a t  t he  telephone number 
of the Real  Estate  Department i s  919-373-2166. 

Examination of t h e  C e n t r a l  Telephone Company’s telephone d i r e c t o r y  
for Hickory, da ted  A n r i l  1969, and furn ished  by a s .  Hinshaw, d isc losed  
t h a t  
persons wi th  t h i s  l a s t  name were l i s t e d :  

She added t h a t  t h i s  i n -  

- 2  were n o t  l i s t e d ,  b u t  t h e  fol lowing two 

c 

Phone : 

. w. 
Phone : 

Period of Inqui ry :  . 
May 8 - J u l y  2, 1974 

Wilson 0. Edmonds 
Res ident  I n v e s t i g a t o r  ,OR 

Enclosures : 
Exhibits A and B 

D i s tr  i b u  t i on : 
2 - Div. of Biomedical & Env. Research 
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O A K  RIDGE NATIONAL LABORATORY 
O P E R A T E D  B Y  

UNION CARBIDE CORPORATION 
NUCLEAR DIVISION 

POST OFFICE BOX X 

OAK RIDGE, TENNESSEE 37830 

January 24, 1972 

P a t r i c i a  W. Durbin, F'h.D. 
Univers i ty  of Ca l i fo rn ia  
Lawrence Radiation Laboratory 
Berkeley, Cal i forn ia  94720 

Dear D r .  Durbin: 

____. I ta lked  I have attempted t o  ge t  more information on 
t o  D r .  Shoup of t h e  Oak Ridge Operations of t h e  AEC, and he looked i n  
t h e  e a r l y  s e c u r i t y  records  and found a man with a name very s i m i l a r .  
The name they have was and we assume t h i s  stood f o r  
H i s  age was e s s e n t i a l l y  t h e  same, although no b i r t h  d a t e  was recoraed. 
He was employed by t h e  J. A. Jones Construct ion Cornpaw, but  they  have 
no information i n  t h e  AEC about h i s  Soc ia l  Secur i ty  number. Unfortunately,  
t h e  h o s p i t a l  records have been l o s t .  
h o s p i t a l ,  about I2 o r  13  yea r s  ago, some records from t h e  old h o s p i t a l  
were s to red  i n  a wooden bu i ld ing ,  and some ch i ld ren  got i n  t h e r e  and 
s t a r t e d  a f i r e .  
t h a t  they were destroyed.  All t h a t  remained was t h e  admission cards ,  
which Miss A l i b e r t i ,  record l i b r a r i a n  of t h e  Oak Ridge Hospi ta l ,  says  
have been t r a n s f e r r e d  t o  t h e  AEC. 

During t h e  cons t ruc t ion  of our new 

The physician and nurses  records were s u f f i c i e n t l y  burned 

Sam Shoup has contacted t h e  J. A. Jones Company Personnel Department, 
and they say they have no records .  
ing  any h o s p i t a l  information in AEC f i l e s .  
formation. 

Sam h p  been unsuccessful  i n  f i n d -  
The Mancuso study has no i n -  

There was no service-supported d e n t a l  c l i n i c .  Severa l  p r i v a t e  d e n t i s t s  
p rac t i ced  i n  a s i n g l e  "Dental Health" bu i ld ing ,  bu t  they a r e  a l l  gone. 

So I am a f r a i d  we " s t ruck  out".  

S incere ly ,  

T. -- Lincoln,  M.D. 
,I 3 . 
, : : : t ,  TAL: ph 

8 0 0 2 0 8 1  

Medical D i rec to r  



UNIVERSITY OF CALIFORNIA 

LAU'RENCE RADIATION LABORATORY 

BERKELEY, CALIFORNIA 94720 

Dr. T. A.  Lincoln,  N.D. 
H e a l t h  Divis ion 
Oak Ridge Kat iona l  Laboratory 
Oak Ridge , Tennessee 

Dear D r .  Lincoln,  

January 3, 1972 

Thaiik you f o r  your  i n t e r e s t  i n  t he  follow-up of t h e  Pu-injected 
people .  
t h e  p a r t i c u l a r s  I have on the  case i n j e c t e d  a t  C &  Ridge Hospi ta l .  

Your he lp  will be both  welcome and va luable .  Here are a l l  

The man's name i s  S p e l l i n g  n o t  c e r t a i n ,  t h e  l a s t  
Je i ther  Dr. Howland nor  Jk. Laneham was abso- 

seemed r i g h t .  IIe was f d on t h e  p r o j e c t  
grounds a f te r  a s e r i o u s  veh ic l e  acc iden t ,  no-one n recal l  whether it 
was an au to  o r  a t r u c k .  He s u f f e r e d  m u l t i p l e  fi- ures, and had l o s t  

name could a l s o  be 
l u t e l y  c e r t a i n ,  but 

much blood. He was taken t o  Oak Ridge HosIpital o Idlarch 25, 19b5. 
He was 53 y e a r s  o ld ,  a liegro male a l r eady  s u f f e r i n g  from one c a t a r a c t  
and a r t h r i t i s ,  
1945. He was i n j e c t e d  wi th  Pu c i t r a t e  on A p r i l  10, 1945. On A p r i l  
15, 19115, 5 days a f t e r  t h e  i n j e c t i o n  he was taken t o  su rge ry  t o  repair 
h i s  cohninuted f r a c t u r e s .  
days -- t a k i n g  us t o  early June 1945.- 

$ 
Blood coun t s  were taken on A p r i l  4, 1945 and July 3, 

Excret ion samples were obta ined  f o r  58 

Neither T)r. Howland who w a s  working as a phys ic ian  a t  Oak Ridge 

was a l a b o r a t o r y  employee or a l o c a l  r e s i d e n t  who was working 
Hospital- (U.S. Army F e d i c a l  Corps)  no r  Dr. Langham r e c a l l  whether Kr, 

f o r  one of  t h e  c o n s t r u c t i o n  c o n t r a c t o r s .  The f a c t  t h a t  he was ca red  
f o r  a t  Oak Ridge Hosp i t a l  -- c o n s t r u c t e d  fo r  Eab employees and t h e i r  
f a m i l i e s  seems s i g n i f i c a n t  t o  me. If he were a Lab employee, h e  did 
n o t  r e t u r n  t o  work f o r  very long-- perh3ps it was a temporary job  -- 
because he l e f t  t h e  a r e a  n d l o n g  a f t e r  he was r e l e a s e d  f r m  the hos- 
p i t a l  and was l a s t  heard from 1 t o  2 years l a t e r  i n  At lan ta .  
time he had developed a c a t a r a c t  on t h e  o t h e r  eye and s u f f e r e d  re- 
c u r r e n t  symptoms of v e n e r e a l  d i s e a s e  ( no-one remembers s p e c i f i c s ) .  
La-1151, t h e  s o l e  source  of publ i shed  i n f o m a t i o n  about  t h i s  man i n d i -  
cates t h a t  7 t e e t h  were ob ta ined  "at  a l a t e r  da t e" .  
Hosp i t a l  a l s o  have a d a n t a l  c l i n i c ?  Can w e  follow-up on t h i s  too .  I 
w i l l  a sk  T3r. Langham f o r  a ! d i t i o n a l  in format ion ,  i f  he can r e c a l l  it 
or  f i n d  it. 

By t h a t  

?Xd Oak Ridge 

I c e r t a i n l y  hope your searching  w i l l  be successful. 

0 
co CC. W. H. Langhm 

CD 
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Hp-12 
This patient, a fifty-three year old colored male, was hospitalized on March 25, 1945, \ 

l3 
$ , 

following an automobile accident in  which he sustained comminuted fractures of the left femur 
and right patella and a transverse fracture of the right radius and ulna. 
of note included a left lenticular cataract and marked hypertrophic and atrophic arthritic 
changes in both knees, together with osteochondromatosis of the left knee. 

Physical findings 

/-  
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TABLE 2 

RECEIVING IN 
. .  0 

( , i- * 
(. 

APPROXIMATELY 5 pg OF PLUTONIUM AS Pu'i CITRATE >.L.' 

1 

- 

i 

;r '  

F 49 69.9 4.9 11/27 i11'2 14.5 4.3 5a7 59 3 9 2 0 0  70 - 34 
12.'16 - 5.6 6.8 69 2 5 0 1 5  - 31 

- .  3.'21 16.0 - - *  G.9 74 2 2 0 0 4  - -  
--_I 

![ w - 3  
.,, 
.! 

F 18 55.5 4.9 11/27 I 10;30 15.0 5.3 _!O.O 77 2 0 0 1 2  - -  
. .' 

;; np- 4 

;: np- 7 

up- 8 

r- ---.___--- 

F 59 68.0 6.3 2/8 1;'23 12.6 3.26 4.75 64 2 4 3 0 G  94 - 26 .!, 

$ 1  1 .  . ... - -  2 5 0 0 9  2/20 - - 5,25 64 

2/22 13.9 4.7 9.5 7 1  22  0 0 13 
1 2 0 0 0  8 / 2 1  14.5 4.05 11.9 88 

3,'13 12.3 3.9 6.25 70 I? 0 0 13 72 - - 
66 63'0 9 12 1 1 7 1 -  - - ! . .  

, a  

85 10 30 - -  
. <  

'' 54.4 
!'5 3'9 
,. 

4 

6,3 !I3 1 
1 ' .  1?25 12.3 4.1 7.3 6 1  

Hp-9 
. C .  

5 2 5 2 7  87 I1 '22 
4 6 3 2 8  82  - - 
IS - - 6  - 30 44 
64 - - 4  - 12 37 

I 

Explanation d Symbols: 
Count; PMN = Polymorphanucku Cells; LYbSPW = Lymphocytes; E a . =  Eosinophlles; BASO. = Basophiles; 
MONO. = Monocytes; BUX a Blood Urea Nitrogen; NPN = Nan-Protcin Eiitrogen; VHEA C1. = Urea Excre- 
tkon in Per Cent of Normal at One Hour. 

HCB = Hemogbbm; RnC = Red Blood Ccll Count; WBC = Wh~tc  Blowl Cell 

:I 
- 1  

' subjects before plutonium injection and at irequent intervals thereafter. A l l  tissue samples i were analyzed for plutonium by the cupferron extraction procedure subsequent to asshing. 
The data in Table 3 show the results of analyses of the various samples for plutonium. 

:The results obtained by Russell and Nickson (13) (referred to as Chi. I, XI, 111) and Hamilton 
'et al (14) (referred to as CaL I )  are presented also. Two important points must be kept in 

-!jmind when considering these data: (1) The samples of human tissues were, for obvious rea- 
/Sons, rather unsatisfactory. In most cases they were too small, poorly representative and 
w2re usually what cmid be obtained under the circumstances rather than what were desired; 
(2 )  The subjects were chronically ill and/or elderly and the results nuy not represent exactly 

bta, however,'are all that are available and, therefore, must provide the basis for our pres- 
the distribution of plutonium in tissues of healthy persons of average working age. These 

@nt concept of the distribution of plutonium in the organs and tissues of man. They must 

I 
.jib0 provide a basis for comparison with the results obtained from the numerous studies of 
*plutonium . _  deposition in experimental animals. 



tr 
( 2 )  Tissue 

Bone Marrow 

Radius (Frag. head) 

Liver 
Rib (Cortex) 

Patella 

Vertebra 

Sternum 
Rib (Whole) 
Periosteum (Rib) 

Spleen 

Kidney 

Thyroid 

Adrenal 
Lung 

Pancreas 

Gonads 

Lymph Node 
Teeth (Av. 01 7 )  

Heart 

Large Intestine 

Small Intestine 

Muscle and SWn 

Blood 

Balance 

Total 

INTRAVENOUS INJECTION OF.. P L U F M U M  SALTS 
I-.? c z- 

Hp-5 - -- 
-- 

,0320 
-- 
_-  

.007 1 

.0070' 

.0050 I 
- -  

.W07 

.0002 

.0001 

. 0 004 

.0005 

.0002 

,0003 
- -  
- -  

.oooo 

.0002 

.ooo 1 

.oooo 
-- 
-- 
-- - 

Y 

Hp-1 I 
IE_ 

.0096 
-- 
.ow+ 

-- 
-- 

.0070. 

.o 100 

.0068 1 

-- 
.0048 

,0015 

.0009 

.0022 

.0016 
-- 

. 00 12 
_ -  
-- 
-- 

.0004 

.0005 

.om2 
-- 
-- 
-- 

=ipI 

.02 10 
-- 

+lee+ 
.0196 +' 

. +  

-- 
-- 
-- 

.oo 19 

.OO 14 

.0054 

.0034 
-- 

.oo le 

.0022 

.0009 

.ooo I 
-- 

.oo 11 

.ooo 1 

-000 1 

.0001 . 
0 . v :  ' -- 
-- . 
.- - 

Hp-12 Cal. 1 >+ 4v. W/P - 
.ole7 

- _  
.0136 

.0127 
-- 

.0073 

.007 1 

.0052 

.0037 

.002 1 

.0015 

.OO 14 

.OO 13 

.oo I 1  

.0009 

.0007 

.0007 
-- 

.0003 

.0002 

,0002 

.ooo 1 

-- 
.ooo 1( ; 

--  

Rel. Pu 
( 3 )  -. 

Ufinity 

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 

0.1 

0.1 

0.1 
-- 
_- 
-- 

65 I -- 
-- -- 
700 0.5 
-- -- 
350 0.1 

22,300 0.5 

38,500 3.9 

9,600 0.9 

, -- -- 

5,400 O.Z(B 

70,000 Q6.1 

'The various subjects received the following doses of plutoruum: Hp-5 t 5 vg&?p-9 = 6.3 a; 
I Hp-ll= 6.5 pg; Chi. 1 = 6 5  pg; Chi. II = 94.9 pg; Hp-12 = 4.7 pg; Cal. I = 109 a: < I 

(2)Tlasues were obtained at the followmg tunes after iniection: &=&?<,'Hp-9 156 days; 

(3)Calculntad by dividing %/g of tissue by '%/g d body weight d a unit dose Cli Pu vas equally 

(4)Hermulll Lisco, Memorandum to AEC, July 21, 1947, Project Standard Man. 
(5)AWmpion made that vertebra, sternum and whole r ib  represent average bone of skeletal system. 

(6)Bok marrow not included in total recovery because bone samples were not ireed of marrow be- 

(7)Balance assumed to have same Pu content as muscle. 
(')Value.for blood taken at 30 day point, Fig. 3. 

Ap-11 5 &YS; Chi. I 155 61)'s; C h .  Ii 16 days; Hp-12 5 da)S; Cal. I 4 days. 
' 

dtstr. in a 70 Kg. man. 

- ,  

fora d y s i s .  

STATUS VERIFIED UNCLASSIFIED + 
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mii 

ave 
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fac! 

dOSl 
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DAYS 
AFTER 

INJECTION 

1/6 

- 2  

3 

4 

5 

6 

1 

a 
9 

10 

13 

15 

17 

22 

23 

29 

30 
31 
36 

'42 

46 

PLUTONIUM CONTENT OF BLOOD SAMPLES* FOLLOWING INTRAVENOUS 
INJECTION OF APPROXIMATELY 5 pg OF PLUTONIUM AS Pu+4 - CITRATE 

i I . ,'J 1 

i 

PATIENT CODE ANDdEBLdENT OF INJECTED DOSE IN TOTAL BLOOD V O L U I 1 I c  

.. 
C. Excretion of Plutonium 

Hp-2 - 
:., - 
19.35 

a. 38 

10.03 
- 

4.25 

2.32 

- 
., 

0.70 

- 
- 
- 

- 

Hp-3 
)PIPI 

28.32 
, .  , 

11.56 

4.22 

2. 17 

1.42 

0.61 

- 
0.51 

0.25 
- 

- 
- 

-1. 
Ecbi 

Tt- 
Hp-4 

83.3 1 
- 

- 

16.64 

d 

6.14 
- 

4.60 

2.34 
- 

1.45 
- 

0.72 

- 
- 

7 - 

Hp-5 - 
31.51 

6.23 

1.16 
- 
0.66 

- 
0.39 

0.11 

0.18 
- 
- 
- 
- 
- 
- 
- 

=p.p 

Hp-6 - 
36.70, 

10.97 
L.. 

- 
2.94 
- 

1.00 

0.38 

0.26 

0.25 
- 

- 

- 
- 
II 

Hp-7 - 
(32.57 

16.40 
..- - 

6.97 

2.96 

1.13 

0.66 

0.37 

- 
- 
- 
- 
- _  - 

- 
Hp-8 

37.64 

14.5 1. 

4.94 

2.07 

- 
1137 

0.71 
- 

- 
- 
- 
- 

0.17 

- .  - 

- 
Hp-9 - 
40.83 

12.39 

6.22 

3.9 1 

2.2 1 
- 

1.42 
- 
- 

- 
- 

0.42 
- 
- .  - 

Hp-10 

51.57 
24.66 

20.06 

- 
4.9 1 

- 
1.72 

1.02 

- 

- 
0.36 
- 

- 
- - 

Total Weight of Blood Taken as 7.71% of Total Bodv Weight. i, , 

AVERAGE 

3 w  
15.7 

9.97 

8.62 

- 

Y '1 
- 

3.4 

1.9 
- 

1.2 

1.5 

. I O  

1.0 
.38 

.4a 
- 
- 

- 
- 

1, Urinary Excretion 

The urinary excretion of plutonium was studled in eleve of the subjects following 
the intravenous injection of approximately 5 pg of plutonium as PU' in 0.4 per cent solution 
of sodium citrate 2H20 . With the exception of &e fi'rst day, urine from all subjects was 

24 hour urine samples was continued as long as the patients were available for study. 
collected in 24 hour samples through 22 days post injection. After 22 days the collection of 

It was 
o retain the subjects as long 2 was desired and the major weakness in these 
short time interval over which the studies were continged. Two subjects were 
ys, one for 23 days, one for 27, and the remainder for 30 days or longer after 

es (13) wgre-followed for  16, 140, and 186 days and the California 
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c8a 
im 

C - I ?  .- - __ 
1C3 

15.9 
w4 
059 
G80 
M3 
038 

c27 
530 
039 
C29 
G23 
029 
026 
529 
032 
02 5 
025 
039 
023 
02 I 
023 
0 17 
C 24 
023 
02 1 
02 I 
0 12 
037' 
O?O 
026 
0 I8 
023' 
0:s 
02 1 
G 19 
0 13 
0 13 
0 15 
0 15 
0 17 

0 15 
0 17 
0 15 

038 

035 
0 19 
043 
04 3' 
036 
0 18 
036 

-- 
CD 

-? - 
ip-a __ 
37i 
532 
:23 
I40 
cs3 
c73 
066 
C57 
(4 7 
050 
C L A  
02: 
03: 
035 
C55 
0:s 
032 
029 
C3 1 
032 
029 
02 1 
02 1 
025 
C23 
322 

023 
0 19 
02 1 
0 17 

0 15 
015 

0 15 
.o 11 
.0!6 
.OK 
.O 17 
,019 
,014 
.O 16 
0 I4 
0 13 

,015 
.OM 
.O 14 
.o la 
,014 
.013 

.O I3 

.O 13 

.oi5 

.O 13 

.ou 

.013 

.ol2 
-011 
.ou 
-010 
.009 
.O I2 
.011 

oza 

o ia 

- 
- - 

- 
;E t 

r !>-? 

I53 
f., j 
rll? 

cf,E 
L4 7 

G50 
032 
@I2 
035 
C26 
C 2 0  
CZi 
G30 
C30 
G:S' 

027 
024 
029 
022 
032 
032 
232 
029 
032 
032 
024 
025 
023 
025 
C?4 
022 
020 
022 
022 

-- 
- 

-59 c... 

038 

- .  

- .  - 
- 

[SiF 
. -  
: $ - I  

2 17 
2 I: 
137 
r5S 3 
C6 9 
059 
04 5 
0s: 
023 
023 
0 i6 
0 13 
0 19 
9 i3 
012 
0 12 
011 
SI1 
0 !O 

0 10 
0 I3 

OC8 
008 
037 
OG8 
OC8 
008 
OGG 
005 
007 
006 
006 
OG6 
006 
OG6 

- 

coa 

ooa 

- 

??-E 

7 : 5  

. I27 

.:I1 
,075 
.c57 
.kX4 
.ai3 
.c:? 
.3?1 

,024 
.0?3 
,020 
,022 
. C l i  
.Oi3- 
.O 15. 
. O l j  
,013' 
.o 12 
. 0 1% 

- 
.-. 

- 

.- - - 

- - 

,857 2.531' 
.IS2 ,153 

.577 . I 3 3  

.02E .332 

.33Ei . E 3  

. C 2 3  .G?4 

.0227 .C23 
.027 

. C C 9 i  .M7 

.PJ% .c:7 

.a236 .019 
w 7  .OM 

.COj9  

.O!W .0:2 
.C23 
.026 

.Do22 ,015 

.OG93 ,038 

. a 7 6  .032 

.Ol45 .027 

.Oi5? ,029 

.0128 .c20 

.0175 .024 

.0151 .M3* 

. O S ?  . O H  

.om3 .022 
&0151-, .024 
.0!3 .027 
.O!O .a20 
.017 -011 
,0139 .008 
.OK27 .009 
.0165 .015 
.0111 .011 

.01u ,009 

.W72 -.W9 

.ow2 .011 

.0!27 - 

.0095 -017 

.0031 - 

.ou .OM 

.ou - - -020 

. m 4  - 

.W63 - 
a%- ,P.lS. 
.007 - 
.0013 - 
.W23 - 
. a 7 3  . O M  
.003 - 
.W?5 - 
.m - 
-011 - 
.m3 .022 

-0092 - 
.0ow - 
.Dol l  - 
. W 9  .024 
-014 - 
.014 - 
.011 - 
-011 - 

.oc3 .la4 

.Ci92* _.OM_ 

i 

. o ~ a  .:w 

.ai74 .009 

. o m  - 

.435 

.153 

.:20 

.53! 

.13: 

.0 15 

.1%3 

.0:6 

.GiG 

.529 

. 0 !3 

.0:6 

.g056 

.o 10 

.C06 

.g048 

.0017 

.g050 

. O M  I 

.0g16 

.o 1 I 

.e022 

.E44 

.g014 

.0m3 

.OJ69- 

.3c77 

.0m3 

.@073 

.act9 

.m79 

.0063 

.Was 

.om 

.0n2 

.ooar 

.me0 

.ma I 

.0076 

.W55 

.0w3 

.w13 

.0059 

.w59 
-0063 
.W78 
m a 2  
.c0g8 
-0074 
.w17 
.0056 
.0m4 
.m10 
.Wje 
.ma 
.t067 
-0066 
.0058 
.eon 
.m2 
. a 2  
.m7 
.m 
.W68 
.W70 
.o 100 
.w12 
.m2 
.0m9 

:: H- 
3 3 9  

. la1 .472 . 5 ~ 3  

.lag. .?94 ,289 

.I14 .I74 .I12 
.OS4 . I23 .lo7 

. O M  .061 .043 

.062 .W2 .W3 
.049 

.045 .038 .E27 
-040 .048 .027 
.038 .039 . O S  
.OM .045 .029 
.035 .036 .020 
.OM .039 . O X  
.026 .024 .024 
.027 .027 . E l  
.026 .Om .017 
.G25 .019 .016 
.017 .021 .OL?. 
.Oll .017 .019 
,016- .015- .014 
.025 .OM .Ol* 
.021 .OH - 
-013 .014 - - .01? - - .008 - - -009 - - .m - - .008 - 

- .oo? - 
- .lml - 
- .M10 - - .009 - 

.wig  .m .o;a 

:::: I :z .022 

- 
- 

- 

- - 
c 

- - 
- - - - - 

- - 

.330 

. 2  18 

. I 7 0  
r . c a  

. c m  
,075 
,065 
.C5l 
. G4.I 
.MI 
.03d 
.*;:!I 
,029 
025 

.@2 I 
,029 
.02 I 
.O 17 
,018 
.G22 
.O 16 
.o 19 
.O 16 
,016 
.O 16 
.O 14 
.013 
.O 14 
.O 14 

.I_ 

- 

- 

.I16 .030 

.119* .O?O 

.Oi7 .033 

.oai 3 2 6  

.CE(i* .C21 

.oa1- .022 

.OW .ozi 

.0i2. .a26 

.Oi.i' .023 

. O w  .oia 

.053 . a i 5  

.033 .023 

.c3: .020 

.03? .020 

.@E .021 

.C2? .023 

.035 .OM 

.914 - 
-011 - 
.011 - 
.W8 - 

. o x  .oia 

- 

-. 

- 

- 

- - 
- 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
24 
35 
36 
31 
38 
39 
40 
41  
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 

3 9  
60 
01 
62 
03 

'04 
05 
06 
01 
68 
69 
IO 
I1 
12 
73 

sa 

. - 1  f 

-..._ _ .  

I 
5 1  3 .r- L 

c 3 \ \  CH-  I b l o  - 24 - 
G 

.-. . . - .  
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INDIVIDUAL FECAL EXCRETION VALUES O F  PLUTOMUM FOLLOWING 

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER D A Y )  
INTRAVENOUS  ADMINISTRATION(^) TO HUMAN SUEJECTS 

1AYS POST 
[NJECTION 

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 

I 45 
I 46 

47 

- 
Ip- 1 
052' 
22 1 
24 1 
050 
10 5 
046 
02 1 
02 1 
02 1 
02 1 
046 
046 
046 
046 
035 
035 
035 
035 
0 15 
0 15 
0 15 
0 15 
0 17 
0 17 

- 

- 
- - - 

- - 

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

- 
Ip-2 

.204 
,204 
.204 
.3 17 
.3 17 

- 

- 
- 

.BO . EO 

.084 

.084 

.084 

.084 

.OS2 

.062 

.062 

.Of52 

.055 

.Os5 

.055 
-055 
.022 

.022 

.022 

.02 1 

.02 1 

.a22 

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

PER CENT OF IN. - 
ap-3 
,O 18' 
,157 
,157 
,095 
,099 
,010 
,070 
,070 
,070 
,027 
,027 
,027 
.027 
,023 
.023 
,023 
,023 
.o 16 
.O 16 
.O 16 
.O 16 
.OOG 
. 00s 

- 

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

3p-4 - 
.134 
.274 
.274 
.306 
.306 
.126 
.126 
.l26 
.126 
.117 
.117 
.117 
.11? 
.085 
.085 
.ooo 
.040 
.040 
.028 
.028 
-028 
.OE8 
.026 

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

- 
Ip-5 

004' 
311 
311 
105 
1 10 
110 
110 
064 
05 1 
05 1 
052 
052 
032 
032 
032 
0 17 
0 17 
0 17 
0 I? 

020 
,020 

- 

020 

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

CTEC 
Ep-6 - 
.085 

.179 

.179 

.179 

.179 

.037 
-037 
.037 
.037 
.023 
,023 
.023 
.023 
.O 15 
.015 
.015 
.015 
.o 15 
.O 15 
.OlO 
.o 10 

.oa5 

- - 
- 
- - 
- - 
- 

DOSE 
Hp- 7 

.147 

.l20 

.087 

.080 

.055 

.055 

.055 

.055 

.032 

.032 

.0$2 

.032 

.023 

.023 

.023 

.023 

.O 16 

.O 16 

.O 16 
-0 16 
.000 
.OQ8 
.008 
.008 
.011 
.011 
,011 
,011 

7 

- - 

IXCRI 
Bp-8 
_=_ 

.I78 
,266 
.2 10 
,080 
,080 
.080 
.OEO 
,070 
,070 
,070 
.070 
.045 
.045 
,045 
.a5 
.032 
.032 
.025 
.025 
-025 
-025 
.045 
.015 . ooa 
.om 
.009 
.009 . 
.009 
.ow 
.o ia 
.O 18 
.O 18 
.O 18 
.O 18 
.o 10 

.G2C 

.02u 

.o la 

?ED E 
Hp-9 
.333 
.3G9 
.389 
,131 
.131 
.13 1 
.131 
.131 
.131 
.131 
.118 
.11u 
.118 
.118* 
.118* 
.4 14* 
.15?* 
.157* 
.055 
-055 
-055 
.os5 
-052 
.052* 
.052* 
.05P 
.w3* 
.043* 
.043 
.043 
-035 
.635 
.035 
.035 
.035 

- 

- 
- 

- . O i l  

- - .Oil - - b - -011 - - - - .014 - 
. -  - .014 - 
- - 1 .014 

-,32 - 

q 
.087 
,087 
.oa7 
.110 
.110 
,110 
,110 
.os 
.034 
.os4 
.OS4 
.034 
.OM 
.022 
.022 
.OB 
.022 
.022 
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