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. ARGONN E 
N AT1 0 N AL 
LABORATORY 

gro -00  y 
INTRA-LABORATORY MEMO 

November 27, 1985 

TO : E .  Huberman 

FROM : R .  A. Schlenker 

SUBJECT: Freedom of Information A c t  Request 

20-A 

We have been unable  t o  l o c a t e  t h e  memo from Rowland t o  S c h u l t z  da ted  December 
21, 1972 which you reques ted  about  5:15 p.m. yes te rday  fol lowing t h e  r e c e i p t  
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 i s  t h e  l a s t  bus iness  day before  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  
i s  n o t  p o s s i b l e  wi thout  missing t h e  d e a d l i n e .  Locat ing t h i s  memo i s  
complicated by t h e  f a c t  t h a t  Rowland r e t i r e d  about  two y e a r s  ago and S c h u l t z  
i s  dead. 

Other i n t r a - l abora to ry  memos on the  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 i v e  personal  in format ion  
about  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 the  r igh t - to-pr ivacy  i s  p ro tec t ed  by law. 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  the  handl ing  of p a t i e n t  
medical records .  

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 rgan iza t ions  s i n c e  the  
mid 1940s .  Non-personal in format ion  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 .  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  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 
a t  t h e  Old Data," pp.469-530, Radiobiology of Plutonium, Ed i t ed  by Betsy J. 
S tover  and Webster S.S.  Jee, Publ ished by t h e  J. W. P r e s s ,  Department of 
Anatomy, Un ive r s i ty  of Utah, S a l t  Lake C i t y ,  1972. 

l w  

8 0 0 0 3 3 0  



ARGONNE ~ ~ C R O F I L ~ D  

I N T R A - L A B O R A T O R Y  MEMO 

I' N AT1 0 N AL 
LAB0 RAT0 RY MAY ~n 19~ 

April 7 ,  1978 

TO: 

FROM: 

SUBJECT : 

On April 6 I phoned - , about returning the 
remains of her father which had been exhumed in 1975. I apologized for 
the delay and said that we had had difficulty in  applying the techniques 
necessary for plutonium. I told her that we resolved our problems, the 
remains have now been sent  to-_ 
should receive them in  a few days .  
fault of Dr. Lieben's. 

*- Austin, which - 
I emphasized that the delay was no 

did not seem upset that we had not returned the 
remains within a year a s  originally indicated. She seemed more concerned 
about whether we had been able  to accomplish our objectives and said that 
we could have returned them in five years i f  necessary.  She had written 
to make  sure that her father's remains were not forgotten. I said that we 
had obtained new information about plutonium that we could not have 
otherwise obtained, and I thanked her for her cooperation. She thanked 
.ne for phoning and seemed quite satisfied with the outcome, 

A?? S :f r c  
cc: J. Lieben, M. D. 

G. J .  Hamilton 

PRIVACY ACT MATERIAL REMOVED 
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.P* 

PRIVACY 

221 sa STAPLES 

Phone: 882-3387 
CORPUS CHRISTI, TMAS 78401 \ Philadelphia, Pa. 19144 

(Remains of ~- 
L . .  . .  . .  . .  

.,. 
. -  . . I .  --I' :. - .  . .  . ..  . .  

Home aadress: 
R E T U R N  T O  - SIGNED 

DATE I SIGNED 

?ERSON ADDRESSED RETURN THIS CC 10 SLNDER 
G R A Y A R C  C O . ,  IHC., BROOKLYN. N. 1. > .  

I 

PRIVACY ACT MATERIAL REMOVED 
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PRIVACY ACT MATERIAL REMOVED 

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  
U 01 C,AUA USAEC 

Argonne National Laborarory Maaachusem Institute of Technology New Jeney Field Station Southwest Field Station 

April 28, 1975 

HEMI To: Fi le  

F R 0 11: Mary Margaret Shanahan 

SUBJECT: . case no. 40-004 

The current address for the funeral director for the late  
is: 

MMS:mgs 
xc: Me He Chalfen 

A. F. Stehney 
J. E. Farnham 

8 0 0 0 3 3 3  
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
RADIOACTIVITY CENTER Room 4-063 

Cambridge. Massachusetts 02139 Tel. 617.2534831 I 
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ARGONNE 
NATIONAL PRIVACY ACT MATERIAL REMOVED 

LA BO R AT0 RY INTRA-LABORATORY MEMO 

Received: March 28 ,  1975 (b) 

TO : CHR Records Room 

FROM : Jan Lieben, M.D.  

SUBJECT: Contacts 

3/2 2/75 : 

10. Drove t o  - 
~~ , phone - . Met 

with - , sister of 
relative lef t  of ,. Obtained her signature for exhumation of 

- . In return s h e  asked  m e  to help h& find t h e  
husband of 
s h e  had last seen  at funeral. H e  was in the  N a v y  then and had 
decided to  make the N a v y  h i s  career. I consented t o  t ry  for it - 
particularly since we'll need her signature for the exhumation of her s i s te r  

- ;. She is t h e  only 
7' 

who was  born in Orange, N.J. and whom 

- 
if I can  get consent.  - 

11. Visited aga in  home of ( h a s  an  unlisted phone) in Union, 
T h e  house is still c losed  up so I assume h e  has  not returned from N. J.  

Florida yet. (This  was  my third visit.) 

3 / 2  4/7 5 : 

Received signatures from - 
from __ . T h i s  completss t h i s  plumnium c a s e .  

- -  , and 1 2 .  Re 

13. Forwarded above to  M. M. Shanahan. 

JL: j m t  

cc: A. M. Brues 
J. E. Farnham 
M. M. Shanahan 
A. F. Stehney 

PRIVACY ACT MATERIAL REMOVED 

8 0 0'0 3 3 4 
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ARGONNE 
NATlO NAL 
L A 3  0 RAT0 RY 

PRIVACY ACT MATERlAL REMOVED 
INTRA-LABORATORY MEMO 

Received: March  28, 1975 (a) 

TO: CHR Records Room 

FROM: Jan Lieben, M.D. 

SUBJECT: Contacts 
I 1  

7- 7 1  3/75 : 

1. Called - - 

70053, phone- 
sign exhumation form. 

2. Wrote letter to  

, Louisiana at - . Explained our request and h e  agreed to  
/ 

and forwarded forms. 

3/17/75 : 

3 .  Called , phone- .. re exhumation of - 
(see reportof  3/7/75). 
exhumation to . Will now call 

h a s  made no statement against  any 

4. Obtained photocopies of Heal th  Passport of 

3/18/75: 

5 .  Called and informed him o f .  __ . statement (see 
. "Sand m e  t h e  forms.  " item #j). "I will have to  call h im"  said - 

6 .  Sent letter with his father's Heal th  Passport which I had copied and 
exhumation forms to  

3/2 1/75 : 

7. Received signature r e  exhumation of from h i s  son, 2 - . This now gives us four of six signatures. 

8. Made appointment t o  see re exhumation of 

3/2 2/75 : 
PRIVACY ACT MATERIAL REMOVED 

9. Mailed- - signature for-  __ _ _  
- copies of Health Passport - -  signature for- and 03 

0 

0 

W 
vl 

0 to M. M. Shanahan. 

W NOTE: This,As-almost all from'the 1921 Payroll. There are a few odds and ends 
left l i k e  - ,n Union, N. J . ,  - _  in Holly- 
wood, -_ in Highlands, N. J. and another very few 
leads  to be followed up. 

A. F. Stehney 
JL: j m t  

A N L - 2 5  ( 1  1-50)  cc: A. M. Brues PE. Farnham M. M. 



ARGONNE 
NATl ONAL 
LASO RATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO 

Received: March 18, 1 9 7 5  (b) 

TO: CHR Records Room 

FROM: Jan Lieben, M.  D. 

SUBJECT: Texas 

3/7/75 

1) Visited the-_ ~ , Austin, Texas,  phone 
- . He definitely k<ew that  h i s  grandfather did 

h i s  father 
knew 

not drink any radium water. 
had promised m e  he would come to MIT for measurements. 
this .  

t o  his lawyer, Leo T. Sullivan, of Bell Air, Maryland, phone 838-4700. 
I am to cal l  Sullivan and then him. 
Passport a medical history which I shall  copy and return to him. 
my most successful trips so far.) 

I d iscussed the fact that 

He thinks he might go along with the exhumation unless h is  father 
had expressly made a statement regarding being against  exhumation 

He loaned m e  h i s  father 's  Health 
(One of 

2)  Forwarded signatures of -  8 

t o  - -- - -  
;7 3) Wrote letters to and - 

exhumation. 

JL:nml 

cc: A. M. Brues 
J .  E.  Farnham 
M. M. Shanahan 
A.  F. Stehney 

and 

re : 
w- 

PRIVACY ACT MATERIAL REMOVED 

8 0 0 0 3 3 b  
AN L-26 ( 1  1-61)) 



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

Received: March 18, 1975 (a) 

TO: 

FROM: 

SUBJECT : 

3/6/75 

1) R e  

CHR Records Room 

Jan  Lieben, M.  D.  

Texas 

( -  - ). Visited 
San Antonio, Texas, phone ~ , . Obtained l a s t  and final signa- 
ture for exhumation of h is  mother. This concludes this  case .  

2) Visited- a t  - I phone 1. 

A son of above. Obtained h i s  signature for exhumation of his father, - . There are 3 more brothers and 2 s i s te rs  in the family. From h i s  
T o m e  we  called - _  - _ _  

- 1 - 1. Obtained h i s  verbal o-.k. 
Then w e  cal led ___ __ 

7 
I 

- . Obtained her verbal 0.k. Will send forms to  both of them. The family 
is spli t  up. The above three do not talk to the following three. 

3/7/7 5 

3): 

4) 

5) 

Visited- , _  - -- . at  I phone- - 
(home) - (summer residence) . Obtained h i s  signature. 

Made appointment to  visit 2nd daughter, 
at her residence,_ - 

(business). 
phone. 

(L 1 
(home) 

Made vis i t .  Obtained signature. From her house I called the 4th brother 
at . H e w a s  not 

home. Am to cal l  him a t  home- - 

return from a business  trip. All members of family were informed that 
- nex t  Thursday when he w’ill 

- had plutonium injections which they seemed to  know. 

JL:nmI 

cc: A.  M. Brues 
J .  E. Farnham 
M. M. Shanahan 
A. F. Stehney 

8 0 0 0.3 3 1 0 

PRIVACY ACT MATERIAL REMOVED 
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PRIVACY ACT MATERIAL REMOVED 
ARGONNE 
NATIONAL 
LABORATORY I NTR A - 1  A B O R  ATORY MEMO 

Received: February 27, 1975 (a) 

TO : CHR Records Room 

FROM: Jan Lieben, M. D. 

SUBJECT: Phone Calls 

1. Called re  her children. "My daughter is 
- of - _. She'll ta lk  to  you. 

My son is very busy - you start with her. 
, 

2 .  Re - . Called for- at . " N o  
here - don't know where they are. 'I 

3.  R e  . Finally reached. ., phone- . " N o  
I' I was not executor of - - there must be another- .. 

4 .  Re! . Called- . re h i s  brother's whereabouts. "1'11 
have dinner with him th i s  weekend - h e  is back - call m e  next week. ' I  

- 
- 

5. R e  ___. Called - i n -  
re  death records. Spoke to- - - . The section is owned by 

of . Information 
gave h i s  phone as _ _ ~ _ _  I .  

6. R e  - .  Called- ~ _ ~ _  (see #1 above). "Am busy with a bridge 
club now, call m e  some other t i m e .  

7. Re- - Sisters. Reached - and explained our interest. 
"Will you please let m e  have a description of what you are doing and what 
you want so I can d iscuss  it with my brother. He is against  it, my mother 
says: I have not made up my mind as yet. 

8. Asked M. M. Shanahan t o  write to- 

JL: j m t  
cc: A. M. Brues 

J. E. Farnham 
M. M. Shanahan 
A. F. Stehney 

8 0 0 0 3 3 8  0 

PRIVACY ACT MATERIAL REMOVED 
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U 01 C AUA.USAEC 

HE240 TO: 

F R O M :  

S U S J X C T :  

September 11, 1973 Please reply to: 

Southwest Field Station 
M.I.T. Rodiooctivify Center 

Jan  Lieben, M.D. 5619 E. Monteroro Street 
Phoenix, Arizona 85018 

Mary Margaret Shanahan Tel. 602-949-5600 

40-004 

I decided t o  t r y  my luck a t  l o c a t i n g  someone who could h e l p  
u s  f i n d  tk rext-of-kin of who d i e d  i n  Chicago i n  
1945 and who was b u r i e d  i n  a " l o c a l  cemetery" i n  Aus t in ,  Texas. 

I f i n a l l y  deciphered t h e  name of 'the- Chicago under taker  a s  
be ing  o n -  - __-- . Since t h e y  w e r e  
no longer  l i s t e d  i n  t h e  Blue Book Ihunted f o r  ano the r  undertaker  
on Cottage Grove Avenue, d i scussed  t h e  problem w i t h  them, learned  
t h a t  had been o u t  of  b u s i n e s s  f o r  some yea r s ,  t h e  
b u i l d i n g  is  now occupied by  t h e  Masonic O r d e r ,  and t h a t  I should 
C a l l  Nr. Stanton  a t  t h e  Chicago Board of Heal th  (744-3804) f o r  in- 
formation on . Mr. Stanton was ve ry  h e l p f u l ,  having been 
involved i n  mat te rsof  t h i s  so r t  f o r  some 40 y e a r s .  H e  s a i d  t h a t  
t h e r e  w e r e  on ly  two people  i n  Chicago who would know about  t h e  
records of ( Y c .  O'Connor of Brown F u n e r a l  Home  on E a s t  95th 
S t r e e t  o r  B i l g e r  and Sons on E a s t  87th S t r e e t ) .  

In s t ead  of  c a l l i n g  e i t h e r  of t h e  above pe r sons  I decided t o  
90 th rough a l l  t h e  unde r t ake r s  i n  Aus t in  (8) i n  t h e  hope t h a t  whoever 
b u r i e d  would s t i l l  be in b u s i n e s s .  M y  f i r s t  c a l l  was t o  t 

Funera l  Home, l:I.Or> dolorddo ;LJ <:.%,  t e l .  513 47C; 'L- A s  t h e  
lady who answered s a i d ,  "You've h i t  t h e  j ack  p o t  today". She agreed 
t o  look a t  t h e i r  d e t a i l e d  r eco rds  on t h e  b u r i a l ,  warning m e  t h a t  a t  
s o m e t i m e  i n  t h e  1940's t h e y  had had a f i r e ,  and s u r e  enough 1945 w a s  
t h e  y e a r  of t h e  f i r e !  She was a b l e  t o  t e l l  me t h a t  __ wa s 
b u r i e d  i n  Cemetery b u t  t h a t  t h e  r e c o r d s  f o r  __ 

a r e  mdintained by  t h e  - - -  (-a- - _z ) -  

I had p rev ious ly  checked te lephone informat ion  and found t h a t  
o r  . I d i d  c a l l  there  were no l i s t i n g s  f o r  

t e l .  , b u t  therewere no i n  her family.  I t r i e d  

Assumption Cemetery is on an automatic  answering service and you have 
about  25  seconds t o  l eave  your message- I d i d  not l eave  one, thinking 

who l i v e d  on 9-172 s t ree t  ( t h e  l i v e d  on 

- t e l .  s e v e r a l  t i m e s  b u t  no answer. The 

t h a t  a t  t h i s  p o i n t  you would probably want 
next-of-kin. 

t o  con t inue  khe search  f o r  

S 
, .  xc : 14. H . C h a  1 fen  

PRIVACY ACT MATERIAL REMOVED 

€3 A . F .  s tehney  

8 0 0 0 3 3 9  
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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  u of C-ACA-UYEC 

Argonne National Laboratory Massachusetts lnstinite of Technology New Jersey Field StJ tbn Southwest Fidd Station 

TO: M. Id. Shanahan MIT Radioactivity Center 

FROM: A. F. Stehney RER Division 

SUBJECT: Exhumation of CHR cases with prefix number 40. 

Enclosed are folders containing -&pies of all CHR information on t en  
radioactivity pat ients  in t h e  “40” ser ies .  These are  all the cases in 
th i s  s e r i e s  for which we  now have death certif icates.  

P l ease  t a k e  the  necessary  s t eps  to loca te  relatives and obtain permissions 
to exhume any  or al l  of t h e s e  ten  persons. It should be noted tha t  we want 
to examine t h e  remains in  order to determine the  microscopic distribution 
of residual  radioactivity from pas t  medical treatment. 

,- 

Date A. F. Stehney, Deputy Director 
Center for Human Radiobiology 

Today, I received from A. F. Stehney copies  of folders for t h e  following 
t en  CHR cases: 

40-001 40-005 40-008 40-011 40-015 
40-004 40-007 40-010 40-013 40-017 

Date 

dk 

cc: R. D. Evans 
R. E. Rowland 
CHR Records Room 

M. iM. Shanahan, Deputy Director 
MIT Radioactivity Center 

enue, Argonne, Illinois 60429 Tel. 312-759-771 

ENTER FOR HUMAN RADIOBIOLOGY 
9700 s. 8 0 0 0 3 4 0  
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PRIVACY ACT MATERIAL REMOVED 

RADIOLOGICAL AND RE!;EARCH DIVISIOPI, NATIONAL LABORATORY 
lliinois 60433 

m c o  In,.. f1Il.731 b n n n - 1 .  I 
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ARGONNE NATIONAL LABORATORY 

Radiological and Environmental 
Research Division 

R. E. Rowland 
Director 

... 

RER-28 (8-72) 
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. . ' .  P. 0. BOX 1863 

BANTA FC. N E W  MEXICO 

Dr. E. R. Russell 
b t a l l u r g i c a l  Laboratory 
P. 0. BOX 5207 
Chicago 80, I l l i n o i s  

12 September1945 

. .  

/ub,jectr Results on 

Dear Ed: 

4 '  
?- 

Here is the Information I promiyed you. I hope it reaches you i n  
time. As you can see the  f sces  reaul t s  are ra ther  rough. This is probably 
due t o  sampling d i f f i cu l t i e s  and t o  the fact t h a t  they gave several enemas 
in the first part of the  test. The U/F r a t i o  is more nearly 2/1 than 4/l 
as I t o l d  you when in Chicago. 

These r e su l t s  are t o  appear in a report soon, so do not put them 
pr in t  yet. I am glad t o  have you use them i n  your talk, however. 

: Sincerely, 

I 

WL/f p 
'r I 

' .  : 

, . .  , 

4 . .  . ; ,?RIVACY ACT MATERIAL REMOVED '1% 
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u-1 

Day8 

1 
2 

5 
6 
7 

9 
10 
11 
12 
13 
14 
1s; 
16 
1 7  
18 
19 
20 
2 1  
22 
23 
24 *, 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

a 

. ,  
1 ,  

39 
40 I -  

41 
h2 
b3 
44 
45 
L6 

' 48 
50 
52 
54 
56 
58 
60 
62 .? 

8 0 0 0 3 5 3  2 

c/ni/Day 

332 
3b1 
268 
256 . ' 

225 
147 

$ of Dose 

0.100 
0.102 
0.080 
0.077 
0.067 
O* 044 
0.068 
0.079 
0.043 
0.037 
0,035 
0.027 
0.029 . .  

83- 0.025 
' 97 

75 L :  

97 - ,  

56 . ,  
94 : I .  

106 . ,. 
84 ~ 

82 , . 
13 0 
79 
69 
76 
56 
80 . 
75 
68 
70 

. 40 
119 :. 
67 : .  
85 * 

6 0 -  
- 7 5 ' : '  

60 1 

68 
61 

- I .  

0.029 
0.022 
0.029 

0.028 
0.032 

0.025 

0.025 
0.02l4 
0.039 
0.021r , 

0.021 
01 023 
0.017 
0 . 024 
0.022 
0.020 
0.021 
0.012 
0.036 

0.018 
0.020 
0.018 



/ 
I 

Days 

L 
2 
3 
4 
5 
6 
7 
8 
5, 
10 
11 
12 , 
13 
1L 
15 
16 
17 
18 
19 
23 
21 
22 
23 
21, 
25 
26 
27 
28 I 

29 
30 
3 1  
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
h3 

. 4 4  

- 

8 0 0 0 3 5 4  

F-1 

91s 
734 

' 734 
1038 
37 
37 
37 
35 - 35 

1 

p of Dose 

0.278 
0.278 
0.224 
0.224 
0,311 

. 0.011 
0.011 
0.011 
0.011 

.L 0.011 
0.011 

I I 0,011 35 
0,032 

* 0.032 
- * 104 

104 
' 123 1 0:037 
123 , I .  . 0.037 
27 0.008 

0.008 
27 0.008 . 

- _. .. - * 1 156 0.047 
156 . 0,. 047 

I . %  1 - ' 156 - -  1 ,  - - OmOL7 
67 0.020 

.- -. . 1 .-- ... .' (. 67 ~ . , 0.020 
82 0.025 

.. " -  5 0 ,  - - 0.015 
. 0,015 50 

- - - - ,  ' . , 42 
, 42 . 

3 

I * 35 . . - , -  

. ,  - 

I / . .  * 1  - . - . % . . *  

-. ---. ._. .. . 27 

. . " . ~., . 

0.013 
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I .  0.025 
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7rd N 0.063 0,071 0.0s'J 

If ne are to  place any wuight on our Miml studies It i a  quite 
clear from t h e m  results that  by far the  urinary excretion of  doga and 
man i a  more compnrnbie than facnr excretion, 
on n hunisn tracer experiment using 4.7 ug of the 44 citrate compare 
very favorzbly with our resultd. He elso reported lou fecal excretion. 
In his discuesion he also pointed out that  50% of the InJected plutonha 
was present In the airculating blood four hour8 aftor the injcctlon. 
Our data ohowed that a t  tho end of 45 minutes only 15% of the plutordm 
remained In the circulAting blood, 

Data pTesented by Mr.Langhear 

Dr. Stone aakad rihieh of the  two methods would tie suitable for 
detoctlny low f i c t lv i t lo s  i n  the urine. Since the IIbl column yrooedurs 
wn3 doaignod to detaat nppmximately 1 $count per minute In a 100 ml 
opscincn and the tolerance ha5 been r e t  a t  a lavel approximately10 timer 
smallor, the  method i s  aertainly not adequate for 0.1 counter It  waa 
suggeeted that lesa frequonk m a l p e s  and.lar'ger volumes be used for eaoh 
8peCh-r The 1- 0 O t h O d  *id& b b  bken'ured for 500 t0 a ~ P O a h O l I O  

i *  

3 .  

5 .  

, .  ,' 
? 

I 

I 
, * .  8 0 0 0 3 s s  



, ,  
I -  

hria Shown eoneiderable var ia t ion and is t o  he invostigatod fu r the r ,  
Spocirnons fmrP 2 t o  3 l i t o r 3  hmvs been cisaayod by evaporation and pre- 
c ip i t a t ion  ?dth Lt3F3. ' h i 8  i s  t o  be avoided I f  possible becauee of 
t i e  long and lnboriour proc~iss, 

It wad sugcested t h a t  thc plutonium blood concentration be 
followed more c l o u d ~ r  and comgared with urinnry excretion to  reo i f  
there i s  any def in i t e  relationship, 
studied inasmuch am the difference between dogs 38 and.39 was 60 great. 

t o  that of man in the oarly period than other  aniinalir 
four days a f t e r  in jec t ion  €Qr man was not available, 

' .? 

A minimum of two animals muat bo 

X t  wa8 atatod t h a t  rabbit feca l  product excretion is much closer 
Data beyond 

The question of controls YiLS ncntioncd by Lr. English. The data 

It was sugEested t h a t  fu ture  
. collected by our group have shorn very f e d  controls. 

from 0 t o  10-5 ug per 500 m l  spechoena. 
work should include a number of control 3pecimens. 

t h e  c;uastir>n again aroee as t o  what f rac t ion  of a day'e urine should 
be ansrlysed i n  order to c;ilculate the retained plutonium, Morning 
spccimcns hnve ahays  shorn a higher unit a c t i v i t y  and any retention 
calculntcd from these sna lya ia  would be tlie.nwimum, For accurate ciata, 
t h o  e n t i r e  &-hour specimen muat be assayed o r  a large f ract ion thereof, 
if t he  tolorence limit is t o  be s e t  a t  0 .7  ug end 0.01% tGken 8s t h e  
aaount excreted, then 4.8 &counts per day must be detected. It is seen 
that a minimum of 25s of a 24-hour epecbon is to be used f o r  assay 
purposes. If we are t o  detect  lower act iv i t ios  then the fract ion of 
the c l a w  urlne t o  be assayed should be corroapondingly larger, The 
discussion ma -concluded with the  followlng suggertionst 

The values ranglng 

In discussing a tolerance lMt f o r  putonium contained i n  the body 

1, That larger Volumes of urine be,aasayed fo r  plut;oniua,preferablp 
portion8 of 2 4 - h ~ ~  epecimensr . 

That less frequont apeciaens be collected Erom the Chicago per- 
aonnel* 1 

T h a t  a larger number of eontrol rrpeoimens be runr 

., ' .  ,? .i . 
2. 

. 
3. 

Notor The attaohed t ab l e  on human excretion I s  an addition 
t o  t h o  excretion tables fa YUcIEBR-83, 

800035b 
i 
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Tables showing t h e  excretion of product by various animal~ were 
presented (YUGEHRB3). 
could be s e t  AS the da l ly  urinary product excretion f r o m  t h i s  data. 
A n e n e d b O 1 %  of the  material retained i n  the  body. 
nmoe ns t o  why dog 3s ( t a b l e  on page 2) showed a much lower exaretion 
than  ObOl%. On the bas is  t h a t  o d y  659 of the  material is absorbed 
from t h e  muscle and t h a t  20% hawbeen excreted, the O,Ol$ rcoula nlso 
apply t o  t h i s  animal. The data In  the tab les  f o r  all animsl~, r a t 8 p  
dogo, and rabbits, show from 0.01% to 0.03% da i ly  exan t ion  when 
conetancy I8  reached.' 

The question was raised a8 t o  what value 

The question 

Dr. Stone-hhat aomprrrlsona have been made as t o  the concentra- 
t i an  of plutonium in  t h e  blood and the urinary excretion? 
i o m s  on 7-and 1 4 - b ~  blood aancentrations and urinary exaretion 
indicated l i t t l e  d e f i n i t e  informafion could be gained. 
dogs 38 and 39 a t  40 days a f t e r  Inject ion showed tha t  dog 38 had 
2.72 ug of plutonium i n  the  c i rcu la t ing  blood and during the  24-hour 
period excreted by way of the ur ine only 0.125 ug while dog 39 had 
0,685 ug of plutonium in t he  c i rau la t ing  blood and excreted 0,163 ug. 
This would sug,yest t h a t  dog 38's kidneys a r e  not functioning as w e l l  
as dog 3 9 ) s . .  The un i t  product'concentration i n  blood and u r h e  f o r  
both animal8 also bhous t h e  8 a m  discrepancy. 

Cornpat... 

Comparing 

The feca l  product exaretion for all ui imals  studied has been 
shown to be fmm 3 t o  4 times higher than the urine collected during 
corresponding periods, It was suggested t h a t  stools be assayed to I 1 

estebl ish the product content i n  huntins. 
i n  analyeing s tools  and the  comparison of human fecal product excretion 
t o  tha t  of dogs would l e s d  one not to rely on t h i s  proaedure, 
Dr. HemiLton atated that h e  is working on method fo r  r too l  analpseu 
t h a t  should be published very shortly,  

The t a b l e  below was presented to  show the value of dog excretion 
studies t o  the in te rpre ta t ion  ofc'dda accumulated on humans, 
motion of Pu f o r  these dogs I6 compared w i t h  t h e t  of a p b g l o  male' 

I , 

The d i f f i c u l t i e s  encountered 

The ex-, , 

human hnvir@ been indeated with 6.5 ug ofbib plutonium 4;bitrato. . r d  
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RAYMOND A. CARPENTER I!$/ 
f o r  the  

Chief, Declassification Branch 
TO: J .  J. Nickson, Y.D 

FRW: E. H. Russell 

M - y :  Andy t i c  G r o u  Sectipn H - 3 
For t h e  month ending June 8, 1945 

J. J. Nickson, M.D. - sect ion Chief 
E. R. Russell .-Group Leader 

-: r 249-KLH-3Wl - uetection of Product i n  Urine 
/ 

J. Jackson - E. R. Russell * 
Houtine assay of the ur ine of the Chicago personnel h a s  

continued. 
served. 
from other s i t e s .  

No s ignif icant  change i n  the  overa l l 'p ic ture  has been ob- 
I n  addition t o  the  Chicago specimens, samples has benn assayed 

1. Total number of individual specimens analyzed . . . .  101 
a. Chicago . . . . . . . . . . . .  6 1  
b. Other S i t e s  . . . . . . . . . .  40 

2. Total number of analyses . . . . . . . . . . . . . . .  163 
3. Individual specimens (Chicago) with high ac t iv i ty  . . .  0 

249-fiH-3502 - Development of Methods f o r  Product 
i n  Urine J. Schubert - D. fievinson - E. R. Hussell 

/ -  
Problem Assinnment: 

&; ***4 Properties of the Citrate Complex of P 

plex formed by product with c i t r i c  acid has been made over the  pH range of 
i s  found t h a t  with 0.05 M c i t r i c  acid i n  isotonic  salt solution 

the  p 5& t i s  strongly complexed but begins t o  break up sharply a t  about 
pH = 2. 

Using cation-exchange techniques, a study of the s t a b i l i t y  of the com- 

No complex exists a t  pH = 1. 

# y a n t i t a t i v e  study of t h e  composition and dissociation constant of 
t h e  &rb%ehcitrate complex a t  pH 7.3 i s  i n  progress. 
a f m c -  entary nature indicates  t ha t  the  'complex consists of one molecule of 
P i n  combination with oMrno1ecd.e of the tertiary c i t ra te  ion, giv ing  
a dissociation constant of 7-x 10.3 a t  an ion ic  strength of 0.16. 

Preliminary data of 

, 

800031iO 
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Problem Assignment: 249-ULH-3501, 3502 E. Motta - R. Lesko 

Analysis of Urine of MX-100 

peroxide procedure. 
and a EaF analysis carr ied out on an al iquot  portion. 
SO2 reduc&.&n was required before the  LaF3 could be precipitated. 

A t  first each individuczl ur inc sauple was analyzed; l a t e r  twelve 
hours samples were analyzed anci f i n a l l y  twenty-four hou s s p l e s  were 
used. The following resu l t s  nd’cate the  amount of pr&b excreted i n  
t h e  urine. The amount of p & or ig ina l ly  injected in to  MX-100 was 
6.7 ug. 
recorded, MX-100 had excreted a t o t a l  of 3.88 % of the  amount injected. 

The urine of U-100 was wet ashed by the  n i t r i c  acid-hydrogen 
The inorganic residue w a s  dissolved i n  4 N HN03 

O f  course a n  

The analyses a r e  s t i l l  continuing. Up t o  the  las t  result 

, 

Individiial .%mples 

Date and time Volume Specific Total c/m per  Total % o f  
of Sample i n  ml. gravity a c t i v i t y  100 m l  ug Inj.  

c /m ulzne excreted 
ii-26-45 

4-26-45 
5 : 3 ,  P.V 218 1.019 776 155 . Ollh gl%- 

4-,b-L5 
2::.5 P.Y. 32 5 1.006 l lr5 lb5 . 0021 .023 
4-27-45 
J2: 30 A.M. a 5  1 . 036 160 6 5  0077L 
4-27-45 
3:o- A.M. U h  1 .OOL 151r 37 .00226 .o= 
4-27-/+5 
7:35 A . M .  182 1.011 1L3 78 -0021 . 0 32- 
lr-27-L5 

7 : ?3 ? .M. 152 1.011 9960 6550 . Ih5 2.23 

1 w .  108 3 3 8  .00218 
. _  

4-27-45 
t 

7 :  55 P . M .  73 1.013 100 137 O U 5  ,022 
4-27-45 
JO:L5 P.M. 97 1.u5 93 95 00’ 3 OM 

Z : l 5  A.M. lL8 1.(2b2 ~~~ 136 92 003198 L . 4-28-45 

4-28-45 
5: -  A.M. 
4-28-45 
5’:w A=Mm 108 1.01 1 109 100 . 59 03L 

160 l a 7  57 * U L  

80003bl , ... . 
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12-hour Samples 

Date and Time Volume Specific Tot& c/m per Total ug % of * 

9:30 P.M. to 9:30 A.M. ~ 5 .  1.019 170 41 .00250 . 039 

of Sample in m l  gravity ac t iv i ty  100 m l  Excreted Injected 
4-28-45 4-28-45 c /m 

200 77 . 00296 045 9:30 A.M. to 9:OOP.M. 258 1 . 013 
4-28-45 4-29-45 

4-29-45 4-29-45 

4-29-45 4-30-45 .c 

4-30-45 4-9-45 

9:OO A.M. to  9:OO A.M. 630 1.012 340 54 .m5 .085 

9:OO P.M. to 9:OO A.M. 540 1, 010 210 ' 39 ' .a0031 048 
I 

9:s to 9:OO PA, 515 1,010 52 . 10 e 0 0 0 7 6  ,012 

9:OO P*M* to 9:OO A.M. 430'  1.011 91 20 OO13 .Ox) 

9:OO A.M. to 9:OO P.U, 660 1.010 [ 97 I 15 ,OO14 .012 

4-9-45 5-1-45 

5-1-45 5-1-45 

5-1-45 5-2-45 
9:OO P.M. to 9:OO A.M. 485 1,010 . 77 16 .ooll e 0 1 7  
5-2-45 5 4-45 

.9 :00 A.M. t o  9:OO P.M. @O 1.010 63 10.5 e00092 014 
.: 5-2-45 5-3-45 

5-3-45 5-345 
9:OO P.M. to 9:OO A.M. 380 1,010 4 2 , U  00061 0094 

8 " .  r - .  

9:OO A.M. to 9:OO PA. 920 1.010 ' .  60 6.5 .0009 013 

- - I  ': , 
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i 
24-hour Samples 

Date and Time Volume Specific Total c/m per Total  ug % of 
of Smple i n  ml gravi ty  ac t iv i ty  100 ml Excreted Injected 

- c / m  ~U r b  

5-4-45 to 5-5-45 
5-5-45 to 5-6-45 
5-6-45 $0 5-7-45 
5-745 to 5-8-45 
54-45 t o  5-9-45 
5-9-45 to 5-10-45 
5-10-45 t o  5-11-45 
5-U-45 t o  5-12-45 
5-12-45 to 5-13-45 
5-13-45 t o  5-14-45 
5-14-45 to 5-15-45 
5-15-45 t o  5-16-45 
5-16-45 to 5-17-45 
5-17-45 t o  5-18-45 
5-18-45 to 5-19-45 
5-1945 t o  5-20-45 
5-2&45 to 5-21-45 
5-21-45 to 5-22-45 
5-22-45 to 5-23-45 
5-23-45 t o  5-24-45 
5-24-45 to 5~25-45 
5-25-45 to 5-26-45 
5-24-45 to 5-27-45 
5-27-45 t o  5-28-45 

* 5-28-45 t o  5-29-45 
5-29-45 t o  5-30-45 
5-30-45 to 5-3145 
5-31-45 t o  6-1-45 
6-1-45 to 6-2-45 

.2510 1.006 
3250 1.005 

2320 1.005 
1490 1.004 
2635 1.01)4 

3275 1.005 

2480 1.003 
2560 1.005 
2650 1.000- 

3300 1.000 
. 3 6 0 -  1.000 . 

, 3470 1.000 
3100 1.000 . 
3500 1,000 
1440 1.000 

. 2640 1.000 
800 1,005 

. 3080 1.000 
2920 1.090 
3350 _.. 1.000 ' 

2930 1.000 
3830 1.000 
2440 1,000 
2940 1.000 
1340 1.001 
2880 1.000 
3400 1.090 
3250 1.000 

:- 2920 1.000 ' 

126 
' 153 

216 
120 
81 

* 150 
,117 

54 
120 
U? 

70 
173 
147 
120 
136 

77 
684 
113 
405 
154 

.. 96 
u2 
126 

92 
49 
30 
42 
64 
45 

I 5 
- 4.7 

6.6 
5/2 

5.7 
. 4.7 

2.1 
4.5 

. 4.0 
2.1 
5.6 
4.2 

. 3.9 
3.9 
5.3 

. 26.0 
lLi.0 

. 13.0 
5.3 
3 
3.8 
3.3 
3.8 
1.7 
2.2 
1. 5 
1.9 
1.4 

.027 
,034 
(347 

.028 

.018 
b034 
.026 
.012 
.028. 
.025 
.015 
.038 
0034 
.027 
6030 
.01? 
015 
.026 .ow 
b035 
,021 
b 024 
0027 
.Ox) . 010 
.006 
.OD9 . . 014 
.010 

Efficiency of the  IR-l+H method of analyzing f o r  excreted p r  
containing o n l y  a few c/ o t h i s  excreted Pu: 

i n  human urine 

A series of p &k& analyses using the IR-4H resin batch-test method 
were carr ied out. 
creted Pu and thus closely approximated the conditions under which the  
mthod would be applied. 
One set of runs was made with t h e  HC1 form and another set with t h e  H F 1  
form, 
comes from t he  manufacturer with the pppmpriate acid. 

The human urine used contained only a few c/m of ex- 

Two different forms of the  IR-LJI resin were studied. 

Each type of, resin was prepired by treating the  carbonate form whlch 

. - .  ' .... * <  .,.._. - . ,  . ~ _ . ,  
-,. .I .,I , 

1 ,  I 

8 0 0 0 3 b 3  
I L "i 



I n  each analysis the urine was made .1 N i n  HC1 and one gram of IR+H 
res in  was added f o r  each 100 nl of urine. 
hours. 
M sintered glass funnel. 
slowly.through the res in  and i n t o  a 50 ml centrifuge tube. 
then analyzed by the LaF3 method. 
those obtainod using the wet ashing--LaF 

same order a s  those of the wet ashing--LaF3 method. 
s t a n t i a l  Variations when one considers these r e s u l t s  on a percentage basis. 
Undoubtedly some of these var ia t ions a r i s e  from lack of efficiency in the 
IH-4.H analysis. However, since the  a c t i v i t i e s  a r e  so low, the  wet ashing- 
LaF3 method is also subject t o  variations.  
higher results which one obtains with the IH-4I-l technique; e.g. samples 41, 
44, and 46. 

hours vhen one contrasts  it t o  the wet ashing--LaF3 procedure. 
IR-4H method permits analysis of fi00 t o  lo00 ml samples of urine, it i s  more 
desirable. 
the  method gives ra ther  var iable  r e su l t s  and i s  consequently infer ior tb  any 

The mixture was now shaken f o r  two 
The ur ine was then carefui ly  decanted off and the res in  washed i n t o  a 

T h i s  solution was 
Now 40 ml of 4 N HC1 were allowed t o  percolate 

The r e su l t s  obtained were compared w i t h  
procedure. It i s  apparent t h a t  a t  

However, there a re  sub- 
these low a c t i v i t i e s t h e  IR-4H res in  met B od givgs r e su l t s  which a re  of the 

T h i s  i s  borne out by some of the 

I n  general, the  time saved by u'sing the IR-L+H method amounts t o  many 
Since the 

However, one must not forget  t h a t  a t  these very low a c t i v i t i e s  

- method which nill give precise  determinations. 

c/m of Product per 500 m l  of Urine from KX-100 

- 
Sample Wet-ashing IL4H I % of w.aT- IR-4 % 01' W.A.-- - --- -tho4 -0- H?WI.-w?m'ew -- 

. ,  

27 9 10 110%r 

27 9 7 ,  I 78% 

_I - 7 54% 34 13 

38 54 46 ' 85% 37 69% 

8'iT9 

20 . 125% 

---e - 

b 

6 
I 

40 12 9.5 79% 10.5 I 

w 16 15 94% ., 

43 16 14 . 88% 16 100% 

44 7 7.5 107% 12 ' . 170% 

46 6.4 6 94% , 7 109% 

47 8 4 so% 6 75% 
1 

- ' I  * w.a. is wet-ashing , 
! 

$ I 
i 

1 

> r  
, * .  

! 
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IN RE; Human P O U ~  Plutonium Furation 
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1. 

Following the dlscovery of plutonium, t h o  determination 

of its  h o l f  l i f e  as 24,300 ycars, and t h e  f a c t  t h a t  the 

material i s  alpha u c t i v e ,  It bticame obvious t h a t  elsborato 

precautions were ncoessary if thc  worker wca t o  be protocted 

from hnmn, 

clearly tha t  very small y o u n t s  of, the radium elemont de- 

posited i n  tho body were capable 

i l lnosn o r  death. 

conditions under which 'plutonium 

atory h a w  been ringed about wlth' elaborate  protect ive 

regulations and devicas.' 

Lxperionco in the  radium I i n d m t r y  had indicated 

As a r e s u l t  of I theso consid*rations* the 

hnndled in the labor- 

, I  

, I  
I f  

In addition, however, i t  scsmed hi&ly doeirable, i f  

not cssentlnl, to know as precisely as possible the amount 

of plutonium i n  t he  individual  worker. Animal oxperimsn- 

tation indicnted that the plutonium content of the uplno 

and feces would bo a useful Euida ' to  the t o t a l  nrnount of' 

ylutonium in the  body.' It was decided to uoo urine f o r  the 

routine dotennination(3) pr imar i ly  because of the greater  

oace i n  handling ur ine  samples. 

below, it appears t h a t  i n  humans I 

. 

. I  

bo discussed 

i 
exoreted,per day is greater i n  the w i n o  than i n  the I'OCOS. 

. Ini t i r r l ly ,  R :  ton ia t ive  maxi 

tmt  of plutonium wab foAtablisha 

From 

I 

3 1 2  

1 
ium yorraiscrible body con- 

i bn an arbitrnyy beais, 

ins it seemed" that plutonium, 
j j ;  
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wei&t for wsipa t ,  should bo ayproximatoly one- f i f t ie th  

tdxic as radium, Since  tho toleranco amount of radium 

is cenora l ly  accepted as 0.1 microgram in the body, t he  

plutonium tolerance value was i n i t i a l l y  s o t  a t  5.0 microcrams 

i n  the body. I 

I /  

1 

I n  order that one m1p;h t  est imnte the plutonium coctent 

of tl1e body through 8 m l y s l s  of the urine,  it was nocossary 

first t o  e s t n b l i s h  tho dxcro t ion  rats. Prelirnirlary oxperi- 

mcnts(') with r a b b i t s  indicated that after the first two 

or throe weeks of plutonium intake, approximately 0.01% of 

that rotalned i n  the body i s  excmted in a 24-hour urine 

apoclrnen. Many oxcrotion experiments with other  animals ' . 

and man have shown that this is necrrly tho correct  value 

for tho sub-acuto exorotion rate. Hecent work d i s c u o s e d  

eluovrhere indicates that t h i s  fiflure may be groater than 

tho true oxcretlon r a t e  of. plutonium which has been i n  the 

body f o r  a year o r  more. I It i s  po:.sible ihat  the figure of 

0.01% may. have t o  bo reduced in the future. 

. 
, 

6 

' 

, 

/-G 

If 5 microRrams is. to. be the body threshold, and 0.01% 

excrotion is assumod, then ana ly t ica l  procedures capable of 

dotectinq 28 alpha counts p a r  minute (plutonium) i n  a 

24-hour w i n &  speclmon, o r  2 counes'par mlriute i n  a 100 ml. 
L !  
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sorvcd i ts  purpose well, 

t h a t  tho factor  of f$f ty  betwcen radium and plutonium 

toxicity was too high, it..wns ovidont the  method was not 

auff ic lently s e h s i t i v e .  

thooobvo olements showed t ha t  11 L'actor of ten would be 

much safer and therefore  the plutonium tolaranco threshold 

3 0 s  lowered t o  one microgram. 

However, when i t  became apparont 

1 

Comparative t ox ic i ty  s tudies  with 

I 

y /  

If the toleranoo threshold 'Is 1.0 microc,ran, the'ana- 

l y t l c n l  proceduro should de tec t  at least 0.2 micrograms i n  

tho body, therefore 0.2 x lo'* microgrm i n  a 24-hour urine 

bpoolmen would be sJ.gnilicant. 

imon used i n  Chicago is approximately 1/3 of a 24-hour 

semplo, the method must then be su f f i c i en t  to detec t  0.7 x 

Since the averaEe w i n o  spec- 
. .  

loo5 micrjgram or 0.4 alpha counts per minute of plutonium. 

Smallor samplos present an even more d i f f i c u l t  problem. 

The problem of detect ing such s m a l l  quant i t ies  of 

plutonium was mainly one t o  be solved bgt the  deoelopmont of . 

Adoquate counters, D r ,  Jesse andl associates  have produced 

oaunters with backgrounds of less ' i then 0.1 count per ~ixlnute. 

Lblth suoh counters 0.2'counts pcr minute can bo detooted 

w l t h .  fair accuracy, Counting ti s a m  long, of oour80. 

. .  i i  
1 

# 

. .  

l 

i t  ' 

' I  
: I  

' I t  ahould be pointed ou:, h a t  contamination 18 one of 

tho m a a t o s t  somoea of error in ,the d e t e d n a t i o n  of low 

alpIra a o t i v i  ty. mi6 
t h o .  r o a u l t a  oi! '.the aurvoy' of 

nfioeSf& that oollec 

, 

. ' 1 .  

- 
9 



urine 4 9  carr*ed out under "ster i le  ' conditions, 

It is t he  purpose of this chapter t o  present a de ta i l ed  

dcscr ipt ion of the methods used i n  the 'detection,of plu- 

tonium in humans and t o  b r i e f l y  d i s h a s  the results. In  
' I  

c l w i n g ,  suueations are given Lor the establishment and 

operation of a laboratory for the  dtkection of plutonium 

i n  individuals w rkinq w i t h -  or in arees contaminated by the  

element. 1 '  ' 

I i  

' i  
1 1  

. i  

2. 
i '  

2.1 Methods of Urine Analysis: A 

methods for plutonium used by the 

volilod that w i t h  uertain modificntions some or those mirat 
be used t o  aesoy ur ineo  

c ip i t a t ion  from a small volume 01' ac id i f ied  h e  is 

adequate for many purposes. Nhereltho olurne is large and 

the concentratlon of plutoniuin i n  exceedin& mall, allch . 

a method l e  not applicable Be too &&e a: quantLty of 

lanthanum is required. 

A d i r e c t  lmthanum f luo r ide  pre- 

A' ( 1  I 

i j  : 
I n a  ddition, c e r t a i n  a alte in the 

* .  
urine may cause d i f f i c u l t y .  

-.  , ..- . -. 

In the daveloprnent of' ana ly t lde l  methods n p p l i c n b l e  t o  
, I  

.urine anelysia tho time oloment aeibell R S  mnnpowcr requiro- 

. mats t o  assay a given number of samples were considerod, It 

, waa f e l t  tha t  an adsorption procoduro would offer tho great- 
I ;  . . 

I i /  
eat possibi l i  

number of ap6 

0037s' , 

I 

.. 

. .  
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It was previodely mentioncd that plutonium is eliminated 

from the body i n  the urine at a f a i r l y  oonatant rate--the 

r a t e  being approximately 0.01% per day. This figure was pro- 

-posed on the  basis of some very preliminary excretion atudler 

on r tabbits"). Subsequent experiments on mlae, r a t a ,  and 
' 

dogs showed tha t  the excre t ion  rate may vary by a rector of 

five i n  the di f fe ren t  s p 0 c I a 9 ( ~ ~ 1  It was f e l t  neoessarj t o  

e s t a b l i o h  inaeyendently the excretion rate of humam. 

The f e c a l  plutonium excretion, however, varied as much as 

a thousand fold from specie8 t o  s p e ~ i e s .  T h l s  made it  d i f f i -  

c u l t  t o  assign any rate for human feoal plutonium excretion. ~ 

4.1. Results of Bumnn Ehcretion Studieer 

Urinary excretion of plutonilrm, Three experiments wore 

begun within a few weeks (one at Chicago) i n  which plutonium 

was injeoted into a human and the plutonium excretion followed 

dal ly ,  During the f i r s t  15 'days of the  experiments there aaa 

l e s s  than lo$ d w f e r e n c e  between the d ally urlnary plutodun- . 

excrotion of the indivldual studied by Dr.  W, Langham and 

associatea a t  Loa A l m s  and the  hdlv idua l  studied by 

D r ,  J, J, ISickrm, E, R. Russell and assooiates a t  Chiuago. 

The IndZvIdual atudied by Dr. J, Go Hainilton a t  Berkeley 

mowed a s l ight ly  lower exurgtion but not by a f a o t o r  of 2, 

Following the  i n i t i a l  perio ' where a-rapid docrease  in the 

exoretian rate 1s obaerved, there  was !a alight divergenee 

\ 

I '  

i n  the reaulte 

* 8 0 0 0 3 1 b  

obtained from the  three 8Ub jeuta. ' .  The individuel 

0 '  

. . 8 . .  
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etudied at  Loa Alamos ahowod an average dai ly  excretion of 

s l i g h t l y  l e a s  than OOO&, the  one a t  Chicago s l i g h t l y  above 

U.Ol2p and the  inriividual a t  Berkeley eligkitly l e o s  than 

O,OO6$, These values persis ted over a 100-dag period, Sinue 

these experiments were completed , two addi t ional  s tudies  have 

been made a t  Chicago. 

i n d i v i d u a l s  a f t e r  the f irst  two weeks has remained between 

0.010 and 0,015$ per day. 

avai lable  f o r  further study a f t e r  the 16th d a j .  

The excretion r a t e  of one of these 

Tho otbler individual  was not 

In  view of the  f a c t  that the majority of t h e  ur inary 

plutonium excretion s tudies  on humane have indiaated t h a t  

a aub-aoute excret ion rate of O.Ol$ per day i a  very near ly  

correct ,  this value appears t o  be a t  this  t h e  a reasonable 

one t o  use i n  determinin8 the concentration of plutonium in . 
tho body of workers, 

plutonium excrotion of dogs(l3)  pa ra l l e l8  that of man. 

It may be pointed out t h a t  t he  urinary 

3'ecal excret ion of ulutonium, 

the  urinary excretion of plutcnium 

the  plutonium aontent of the &.ally 

detensin)ct.  S t  has beon predioted 

basis of anfaPal excretion studios, 

In addition t o  following 

of the  above individuals,  

feca l  epeclmens was a l s o  

by several  workere on the 
i 

<" t h a t  the plutonium feca l  _ -  

excretion r a t e  would be grea ter  than the ur inary  excretion 

ra te ,  It therefore  appeared t h a t  stool determinations would 

bo eas i e r  t o  Interpret .  . All of the human studies that have 

been made have failed t o  conflrm this: thesis. Plutonium in . 
I :  : 1 ;  I 
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a 24-hour f e o a l  specimen is *om 2 t o  4 tlmee lees than that  

' i n  a 

f 01Ax 

that 

corresponding E4-hour urine specimen, 

The average da i ly  festal plutonium exoretion for the 

i n  detectiw 

t h a t  surveys 

di f fl c u l  t 0 

I? x 10-8 miorogrtma or plutonium, IU would appww 

if personnel t h r o y h  feoal anolyalo would be 

4,2 Diotribution of Plutonium ?.n the Bods: The development 

and understanding of any eatisfaa%ory means of plutonium 

therapy is dependent upon a knowledge of the diotribution of 

the element i n  t he  organism, Since nearly SO$ of the pluton- 

i u m  finding i t 8  way i n  the bod7 I n  re tained there  for many 

years it  is v i t a l l y  important t h a t  we week some means of 

increasing the exaretion rate, 

means of therapy is t o  l earn  i n  w h a t  organs the  plutonium 18 

The f i r s t  step In  devlslng 

conoentrated. 

There have been many experlments involving animals in 

whikh plutonium wa8 inJeoted and a t  aome later date  it8 

d f s t r l b u t i o n  beterminad, 

shown that ,tI&e ~IYBF, apleen, bone marrow, and lymph nodes are  

the principle  site8 of deposition. Tbo atme general distribu- 

The majority of these t e s t s  have 
4 *  

% 

t i o n  ha8 been found for the  one f a l r ly .noma1  human which wan 

studied, The distribution, data l a  given in Tabla I. In 

addi t ion the die t r ibu t lon  of plutonium i n  a female containing 
1 

8000318 (2 . 



approximately 90 microErarnsnaa determinod (808 Table 11.) 

This individual had mnny abnormally functioning organa and 

therefwe the diatrlbutlon may not be re'presentative. 

interestinfi to  note that even under those oonditions the mar- 

a 

It l a  

row and bone are among the principle sites o f  deposition. 

Diatrtbution of Plutoniun'ln a G€i=.year, Wh$te Male 
(155 days after Injection of 6,5 ug of plutoniun a8 the c i trate)  

Tissue G r a m s  of  I dCts/grQm *Relative 
tissue of tissue Affinity for. 
an a 1ys ed Plutonium 

Marrow ( r i b )  . 

Liver 
S t ermun 
P e r 1  o s t emn 

Spleen 

Tumor ( lung 1 
Cancer Tissue 

Rib (cortex)  

L.Nodes. (aorta) 

Toe ti c l e  
Lung 

( glnndular 1 
Kidnar 
Heart 
Di s phr agm 

Abdominal Fat 
D i l . 0  

O m 8 2 9 2  . , 

34,11 

3.38 

0.1215 

32 12 

2.03 . 

2.87 
4 

18 0125 

4 0 9435 I , 
35-75 

27 05 
0 cc 

70m9" 10.13 
59.8 ! 8 . 0.54 

20m6 * 2094 

20.0, . 2,86 

ll.ll; ' 1.59 
* I  

7,411 ; I l e06  

7,2ii , .  ' 1.03 

7-0 

607 

2.6 
283 

1.7 
1.2 
1.0 
002 

* = cta/gram found + ots/grm asaurning/equal diatribution 
I !  

throughout. the body. I i  
I *  

I '  

i t  
I 

8 0 0 0 3 1 9  
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! 
L X  'L r ?=.-e Table I1 

W 7 / ) +  
Distribution of Plutonium i n  a 54-year, m i t e  Female 

(16 days after injection of 94.91 Q of plutonium u'itrate) 

T i t r v u e  C z m n  of  M o t  s / g r m l  *Relative ; 
I ticous of tiasue Aff in l tg  for i Anr;lys ed Plu>nium i Marrow (rib 0,2065 1399 0.49, 

i 0 130 1299 -7.00 Zib (coiakex) 

Callus and bone 0.1933 028 5.02 

Cal lus  (bone free) . 0.262 534 2 3.17 

1 

I 

, 

Kidnoy 6eOO 360 2.113 

Thyroid 2e64 226 1.3'7 
Contents 

I 
i 
i 

(lower bowel) 10.05 183 1.11 

Liver 

Pancreas ! 

8.70 162 1.00 

6.045 148 0.90 

' I  i Periosteum ( r i b )  0.461 123 0.75 
i L u w  14 . 40 ' 107 0.65 

I Fat 5.850 96 0.58 
- 1  

Spleen 10 . 850 94 0.67 

1 Tumor ( l i v e r )  1.97 I 71 0.43 1 

i 
, I  

Heart -1.40 70 0.42 

Ovary (1.) 1.975' : 63 0.38 
4 

L. Node (abd.) 1.53 48 0.29 1 
Intestines (small) 3e40 46' 0.27 1 Intestines ( l a r g e )  6.87 * 4 3  0.26 

I 

Blood (heart c l o t )  

it = cts/gram found cts/gram esauming equal distribution 
throughout the body. 

8 0 0 0 3.8 0 
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! 

/5,000 

. I  

, 

Total white blood cell, polymorpbnuclear cel l ,  and lymph cel l  counts per C u b i c  
millimeter, in Case I. 

I 8 0 0 0 3 9 3  
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Figure V 

Platelet and reticulocyte counts in Case I. 
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Table VII. 

Distribution of plutoniun in timw3 of Cas0 I, 155 
day0 aftor tho injection of 6.5 r.YlcroQxm of phtolrlun+ 

I . 

260 

1950 

.w 

f 
- ' I  

1 8 0 0 0 3 9 b  
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DISTRIBUTION OF PLUTONIUM IN HUMAN TISSUES FOLLOWING 

INTRAVENOUS INJECTION OF PF.V@XWM SALTS 

Rei. Pu - 
~ i n i t y '  - 

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 

0.1 
-- 
-- 
_-  

se/< 01 - 
( 2 )  Tissue Av. %/g - 

.o 187 
_-  

.O 136 

.0127 - 
- -  

.OO73 

,007 1 

.0052 

.0037 

.002 1 

.OO 15 

.OO 14 

.OO 13 

.oo 11 

.o009 

.0007 

.0007 

-- 
.W03 

.w02 

.0002 

.ooo 1 

-- 
.OOOP) 

-- 

Bone Marrow 

Radius (Frag.  head) 

Liver 

Rib (Cortex)  

Patella 

Vertebra 

Sternum 

Rib (Whole) 
Periosteum (Rib) 

Spleen 

Kidney 

Thytoid 

Adrenal 

Lung 

Pancreas 

Gonads 

Lymph Node 

Teeth (Av. of 7)  

Heart 

Large intestine 

S m a l l  Intestine 

Muscle and Skin 
B l d  

Balance 

ro'otal 

.02 10 
-- 
* 
.O 196 

-- 
_ -  
-- 
-- 

. 00 19 

.OO 14 

.0054 

.0034 
-- 

.0016 

.0022 
,0009 

.0001 
_- 

.0011 

.ooo 1 

.OOO A 

.0001 
.,,* . -- 
-- 
-- - 

-- 
.O 139 

.OO 15 
_- 
--  

.0044 
-- 

.OM3 

.0024 

.0004 
-- 
-- 

.0006 
_L  

.0005 

.W14 
-- 

-0003 
-- 
-- 

.wo2 
-- 
-_  
-- - 

-- 
0.5 
_-  

0. I 
0.5 
_- 

3.9 

0.2(8) 

70,000 
9'600 1 

9::: 

'The various subjects received the following dGSes of plutonium: Hp-5 + 5 ~ g - f r p 8 ~ ;  6:3 clg; 

)Tissues were obtained a t  the Sclllowing times after injectic:i: & i - i i a y ~ ' ' i p - 9  456 days; 

H p - 1 1 ~  6.5 pg; Cbi. I = 65 pg; Chi. II = 84.9 pg; €I@ = 4.7 ug:.Cal. I = 103 1g.d 
, . . 

. - _ .  

Iipll 5 days; Chi. I 155 days; Chi. I1 16 days; Hp-12 5 d.-qs; Cal. I 4 days, ,". 
"'Calculated by dividlng %ig 01 tissue by %/g of body \~elglit if a unit dose d Pu vres equally 

(4)Harmum Lisco, Memorandum to AEC, July 21, 1947, Pro;eit St.wdard Man. 

(')Assumption made that vertebra, sternum and whole rib rep;esc-nt average bone of sxe le td  system. 

distr. in a '70 Kg. man. 

(6)Bone marrow not included in total recovery because bone samples were not freed of narrow be- 
fore analysis. 

(7)Balance assumed to have same PU content as muscle. 

("Value for blood taken a t  30 day point, Fig. 3. 

(7)Balance assumed to have same PU content as muscle. 

("Value for blood taken a t  30 day point, Fig. 3. 
I .  

I .  

1 .  

LA - / / S I  -- /I r 

1 .  

/I r -- LA - / / S I  

8000391 zian L- 



I 

I 

i 

I 
-I 

I 



. CH-3607 

0 
I I I 1 1 

' I .  

Figure V I  

Excretion of plutonium 
i .plutonium citrate. 3 
i 8 0 0 0 3 4 9  1 
i 

in t h e  urine following the injection of 94.9 micrograms of 
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Reticulocyt e s  (V.) 

HCT (cc/1OOcc) 

30 
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Figure VI1 
Hematocrit, hemoglobin, red blood c e l l  and reticulocyte findings i n  Case If .  
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WrJ-bat ion of Pluton5g i,n the Timu ea, TIio Pluto~un content of the t b s u m  
amlped  io listed in Tablc-X. The ~lnrrov and rib specinone shoned tlie l~&est 
spccifio activity, ae trould bo expoctod f'ron tho nninal work. Tlie plutonium 
contont per gram of livor tissue wuo rou@Iy omtonth that of the bone ~ I T O V .  
Tho opocfr'ic activitioe per gmm of nu3clo and fat uoro rospectivoly om-tzontioth 
and ono-thirtrfifth Wt of the bono nnrrov, 
mbrial for evidence of oknges sinilar to that  attzibutod to plutoniun in the 
exprinontal aniuals. It diould be pointed out 
that tile mounts per g~ of body weight V ~ Q  graw in tlre anhnls in which 
--ea were seen. 

H. Lioco rovimsd the hiatolo,rrical 

No such &ango ma oboerved. 

Tabla X. 

Tismta 

5,850 
1.0, C50 
34970 
9,U 
11975 
l e  53 

20 
18.6 
u1.2 
7.7 
5.1. 

2.6 
203 
2.1 
10 7 
L, 5 
1.2 
12 
LO 
1.0 
0, ?o 
0.64 
0,bO 
o s 7  

3.2 

0.70 

0.31 

J eolativo 
Affinity 

for 
mutonfun 

d 
t 
1 



-3.3- 

injeatea i n  these subject8 pmducd no appreciable 
viea of the fact that the m t  of plutonfm noms 78 . shblo XI Usta sone of the experinontal valueo . 

Table IU. 

C o w i s o n  of Doae Levels of +6 plutonium in A n i t r a l s  and Their Effects. 



1 -  S t o a l  Total 
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8 0 0 0 4 0 5  
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In general tho relative amount of plutonium pix (pan of tisaw touds fo be hlghcr 
in Cos0 II than i n  Cam I. 
tive h c k  of fatty tissue in Cam IX GO tilat the organs and t ioowo atudiod hncl to 
have a ,-tor proportion of plutonim than a s  notal in CaBo I. 310 total fht is 
difficult to estinate fron t h ~  &fa at hand and t b r e f o r o  the t o t a l  mount of plu- 
tordun absorbed I n  tho fat. In spite of tho lcmcw uni% comntmtion in the fat  
in C ~ B Q  I, it m y  be that tho proportional anount of plutonium in t h ~  total fht oiao 
grater i n  b o o  I than in CGSO II. 

St is possibl~ that tho earplanstion lios in tlie conpara- 

. 8 0 0 0 4 0 7  
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The fecal rat0 of ertcrotion of pPt0nilm fixed in tho body 
is lover than tho urinary rat0 by o factor of qpximtely 
*eo. Fnat evidonce me ham r-rould indicate that the rate 
of fecal excretion does not exceed 0,003 percent per day of 
the anoullt in the body. 

The concentration o f  plutonium in the nsoplpatia tiasus 
of these ~ ~ 8 8 8  VBB not high. 

~. ' ... . * .  

I . '  
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Plseee ohAnna the c b n ~ ; i  f'ication,af 

the obsolate pagee t o  Carrol COhUn, a% 

Offioe Servioes, Muaeum E-l17-D0 

Thank youo 

i 
. T h i s  docwen-c c e  na-L I on aP%oting n'hSional 

d u f s m e  of t h e  Un 
Eapxonoge P o t ,  U , S , C  I t s  trans-iai'sbio 
or the  revelation of 
unauthorized pere6u I s  pr law, 

my manner to 

I 

I . ,  
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r..' 

.Erratum Received: March a,, 1?b7 
. A p r i l  15, 1947 186UOd: 
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INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING 

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY) 
INTRAVENOUS  ADMINISTRATION(^) TO HUMAN SUBJECTS -1 

J 
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_---a* TABLE 9 

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING 

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY) 
INTRAVENOUS  ADMINISTRATION(^) TO HUMAN SUBJECTS 

PER CENT CTEI - 
Q-6 

.OC5 

.Gas 

.179 

.179 

.I39 

. I79 

.037 
-037 
.037 
.037 
.023 
.G23 
.023 
.023 
.O 15 
.o 15 
.O 15 
.o 15 
.O 15 
.O 15 
.oio 
.o 10 

- 

- 
- 
- 
- 
- 
- 
- 
- 
- 
,- 

:XCRETED PER DAY )F IN; 
rip-5 

.OM* 

.3 I1 

.311 

.185 

.110 

. 110 

.110 

.OG4 
-05 1 
.05 1 
.052 
.052 
.032 
.032 
.U32 
.O 17 
.O 17 
.017 
.O 17 
-020 
.020 
.020 

- 

- 
- 
- 

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

DOSE 
Hp-7 

.E20 

.087 

.080 

.055 

.055 

.055 

.055 

.032 

.032 

.032 

.032 
-023 
-023 
.023 
.023 
.O 16 
.O 16 
. 0 16 
.016 

- 
.147 

.ooa 

. ooa 

.ma 

. 003 
,011 
.o 11 
.011 
.o 11 

- 
- 
- 

DAYS POS'I 
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 

39 
40 
41 
42 
43 
44 
45 
46 
47 

38 

- 
rp-12 

370 
370 
297 
297 
183 
,183 
,020 
,020 
,020 
,020 
,020 
,020 
,020 
,020 
.023 
,023 
,023 
,023 
,053 
.053 
.053 
.053 
.026 
-026 
.026 
.026 
.OI6 
.O 16 
.O 16 
.O 16 
.O 16 
.O 16 
-0 16 
.Q i6 
.e22 
.022 
.022 
.022 

I 

- 
- 
- 
- 

. w 3  
-668 
. o m  
.wa 
- 
I_ 

- 
Ip- 1 
052* 
22 1 
24 1 
050 
105 
046 
02 1 
02 1 
02 1 
02 1 
046 
046 
046 
016 
035 
035 
035 
035 
0 15 
0 15 
0 15 
0 15 
0 17 
0 17 

- 

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

- 
Ep-2 

-204 
.204 
.204 
.3 17 
.3 17 

- 

- 
- 
.EO 
.BO 

.084 

.084 

.084 

.062 
-062 
-062 
.062 
.055 
-055 
.055 
.055 
.022 
.022 
.022 
.022 
.02 1 
.02 1 

-084 

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

Bp-3 - 
.o 18* 
,157 
-15'7 
,095 
,053 
,070 
,070 
,070 
,070 
,027 
,027 
,02 7 
,027 
,023 
,023 
,023 
,023 
-0 1G 
,016 
.O 16 
.O 16 
.006 
,006 

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

- 
EIp-9 

,333 
,389 
,389 
.131 
,131 
,131 
,131 
,131 
,131 
,131 
.11Q 
* 110 . 1 kt l  
. 118s 
. lU* 
.4 14' 
.157* 
.157* 
.055 
.055 
.os5 
.(is5 ' 

Or r5 

.05P 
-052' 
.052* 
.04Y' 
-043" 
.u43 
.04Y 
,035 
.035 

- 

. 24 

Ep-10 - 
-087 

.Of37 

.llO 

.110 

.110 . 110 

.034 

.034 

.OM 
,034 
.OM 
.034 
.022 
.022 
-022 
.022 
-022 
.o 12 
.or2 
.o 12 
.o l2 
.o 12 
.o 12 
.006 
.006 
-006 

.005 

.006 

.oa7 

.ON 

- 
- 
- 
- 
- 

.178 

.2GG 

.2 10 
-080 
.080 
.of30 
.080 
-070 
.070 
.07O 
.070 
-045 
.045 
.045 
.045 
.032 
.032 
.025 
.025 
.025 
.025 
.045 
.%5 
.013 
.009 
.om 
* 009 
.eo9 
.OG9 
.o 
.O 18 
.o 12 
.GlC 1 -035 

I 
.t.Z .035 

- 32 - 
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APPENDIX 5 
Reconstruction of whole rib from divided samples .  

were consulted and computational and typographic errors corrected. 

Original data 

Pu conc Sample Yo dose 
in 

sample 
weight 

(g) Case No. Sample v7ik 1 

@ Sternum 0.0047 4.38 

Rib, cortex 0 ~ 0 1 6  1 . O m  0.001 6 

Marrow di spicules a 0.0160 0.8292 0.0133 
W h o l e  rib (calculated) 0.0079 1.963 0.01 55 

Periosteum 0.0046 0.1215 0.00056 

0.0 21 0 0.43 Chi-2 Rib, cortex 

Marl-ow 0.0196 0 2 0 6 5  

W h o l e  rib (calcufatcd) 0 .020  0.6365 

(i . ci @ .? 2 9 .o C a l - i  Rib, cor!e-s 

P e r io s ~e uin c ,0048 0.445 

TrabccGlae 0.0319 cr.84 

Mar r otii 0.0190 - 
Whole rib (caiculated) 0.0081 . leob 

0.0090 

0.0040 
0.0013 

0.065 

0.0021 6 

0.0269 

0.019 
0.113 

a 

L 

! 
t 

80004 I1 
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A?CONNE NATIONAL I-ABORATORY 

Telephone: 312-972-7678 

D r .  Robert  G. Thornas 
€14-72 
GTN 
M a i l  Stop G236 
U.S. Department o f  Energy 
Washington, 0. C. 20545 

February 2 7 ,  1986 

, 

I'# G 
Dear Dr. Jhoiiias: 

t h e  Environi i iental  H e a l t h  S e c t i o n  ( p r e v i o u s l y  Center  f o r  Human R a d i o b i o l o g y ) ,  I 
r e f e r  you back t o  the f a c t s h e e t  f u r n i s h e d  D r .  Th iessen i n  1984 (copy 
enc l  osed). 

- 
W i t h  respec t  t o  y o u r  t e l e p h o n e  i n q u i r y  r e l a t i n g  t o  p l u t o n i u m  s t u d i e s  i n  

I had f o l l o w - u p  coinpleted on cases Cal-111 and H P - 6 .  Case Cal-111 d i e d  
i n  19U4 o f  causes n o t  reasonably  r e l a t a b l e  t o  p lu ton ium.  
a s  o f  seve ra l  days ago. l l o t h  the i n t e r v i e w e r  who c o n t a c t e d  t h e  household, and 
a rev iew o f  t h e  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  t h i s  s u b j e c t  i s  
such t h a t  d i r e c t  c o n t a c t  i s  c o n t r a i n d i c a t e d .  I hope t h i s  i s  o f  sorrie 
a s s i s t a n c e  t o  you. 

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

8 e s t  pe rsona l  wishes. 

S i n c e r e l y  you rs ,  

,I, ,.. >;Z c I,- 

Jaines H. St-ebbings, Sc. D. 
Ep i  deini o l  ogy Group Leader 

JHS: 1 1  f 

Enc losu res  

cc w/enc.: H. Drucker ,  B I N  
E. Huberrnan, B I M  
D. T. Goldiiian, DOE-CH 



ARCONNE NATIONAL LABORATORY 

J u l y  23, 1984 

D r .  Jacob Th ies sen  
Mailstop E-201 , Human H s a l t h  S t u d i e s  
O f f i c e  of H e a l t h  and Environmental Research 
O f f i c e  of t h e  Ehvironment 
U.S. Department of Energy 
Washington, D, C. 20545 ~ 

SUBJECT: Congres s iona l  I n v e s t i g a t i o n  i n t o  Heal th  and S a f e t y  P o l i c i e s  of t h e  
Department of Energy (DOE) 

Dear Dr .  Thiessen:  

I n  r e sponse  to Dr .  C. W. Edington 's  memorandum of June 27, 1984, on t h e  
above subject, I have enc losed  a f a c t s h e e t  on "Plutonium S t u d i e s  a t  t h e  Center 
fo r  Human Radiobiology (CHR)." 
Dr .  Edington. 

The f a c t s h e e t  i s  i n  t h e  fo rma t  r eques t ed  by 

P l e a s e  l e t  m e  know i f  you need more in fo rma t ion  or documentation. 

S i n c e r e l y  your s  , 

AFS : pat  
Enc losu res  

CC: H. D r u c k e r  
H. J. Rauch 
P. Fai l la  
P. F. GustafSOn 
E. Huberman 
J. Rundo 

A. F. Stehney 
Environmental  R e s  



Pro] ec t N a m e  : 
Plutonium 

Dace S t a r t e d :  2 Jcinuary IC+?  
S t u d i e s  a t  t h e  Center  f o r  Date Termina ted :  Ongoing 

Human Radiobiology (CHR) 

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

O b j e c t i v e s  of T e s t :  

R. E. Rowland, A. F. Stehncy 

1. To  determine t h e  e x c r e t i o n  rate of plutonium 27 yea r s  a f t e r  i n j e c t i o n .  
2.  "0 determine the  r e t e n t i o n  and body d i s t r i b u t i o n  of plutonium. 

S h o r t  De s c r i p  t i o n :  

I n  1945-1947, 18 h o s p i t a l  p a t i e n t s  of l i m i t e d  l i f e  expectancy were 
i n j e c t e d  w i t h  plutonium i n  o r d e r  % o b t a i n  in fo rma t 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. A n  impor t an t  objective w a s  to determine t h e  
r e l a t i o n s h i p  between t h e  body c o n t e n t  and the  ra te  of e x c r e t i o n  i n  o rde r  t o  
p r o v i d e  d a t a  for  e s t i m a t i n g  t h e  body c o n t e n t  of plutonium from measurements of 
plutonium i n  e x c r e t a  ( i a s s a y ) .  The r e s u l t s  of this s tudy  w e r e  descr ibed i n  
R e p o r t  LA-1151 11950). ' * '  

P I ?  

The data i n  LA-1151 w e r e  reviewed i n  a manuscript  prepared by P. W 
Durbin for p u b l i c a t i o n  i n  t h e  1972 volume, Radiobiology of Plutonium. 
T i s s u e  and bone samples had been ob ta ined  a t  autopsy from s i x  of t h e  cases a t  
times rang ing  from 5 days to 456 days a f t e r  i n j e c t i o n ,  and t h e  l o n g e s t  
c o l l e c t i o n  t i m e  for  e x c r e t a  was a b o u t  5 years.  I n  a d d i t i o n  to  p repa r ing  t h e  
manuscript , '  Durbin traced t h e  later h i s t o r y  of t he  cases and discovered t h a t  
f o u r  were still l i v i n g  i n  1972. 

( 2) 

The C e n t e r ' s  d i r e c t  knowledge of t h e  plutonium i n j e c t i o n  c a s e s  d a t e s  from 
December 13, 1972, when Dr. Durbin brought  he r  r eco rds  to  CHX f o r  p o s s i b l e  
f u r t h e r  follow-up. The Cen te r  t hen  undertook t o  determine e x c r e t i o n  rates i n  
s t u d y  s u b j e c t s  who w e r e  still a l i v e  and to exhume deceased subjects i n  o r d e 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 
obtained m e t a b o l i s m  samples from t h r e e  l i v i n g  p a t i e n t s ,  obtained permission to  
exhume from next  of k i n  of t h r e e  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 h e s e  deceased. The metabolism 
samples (blood and excreta) w e r e  taken a t  S t rong  Memorial Hosp i t a l  ( S M H ) ,  
Rochester ,  New York. 

I n  1974, the U . S .  Atomic Energy Commission (AEC) reviewed the  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 
a u t h o r i z e d  CHR to proceed w i t h  t h e  program of study 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  w i t h  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 f o r  whom l e g a l  consen t  for  examination is 
obtained. 

Follow-up D a t a :  

Table  1 summarizes CHR follow-up a c t i v i t i e s  and l a s t  known s t a t u s  (July 
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  o n n e l  have pub l i shed  10 r e p o r t s  on r e su l t s  ob ta ined  by study of 
t hese  cases. Q3-12) Copies of t h e s e  reports are a t t ached .  

8 0 0 0 4 2 3  
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Table 1. 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 
s t a t u s  ( J u l y  5, 1984). 

Old Case CHR Case 
Number Number 

CHR A c t i v i t i e s  S t a t u s  

Cal-I 

Cal-XI 

Cal-I11 

Chi-1 

Chi-2 

Chi-3 

HP-1 

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 

40-016 

40-01 7 

40-01 8 

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

N o  c o n t a c t s ;  s a i d  t o  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  c o n t a c t s ;  c remat ion  a s h e s  
s c a t t e r e d  

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

a t  s m  

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

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

1128-2/18/73: Metabolism s t u d y  
and r a d i o a c t i v i t y  measurement 
a t  SMH 

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

9/24/73: Exhumed 
Jul 75: Returned 

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

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

6/ 2 1 -7/1/7 3: 

1973 and 1977: 

Metabolism s t u d y  

Next o f  k i n  

at SMH 

r e fused  pe 2: m i s s  i on  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  

No c o n t a c t s  

NO c o n t a c t s  

Died 1/9/66 

Died 1/6/47 

Liv ing  10/19/83 

Died 10/3/45 

Died 1/13/46 

Lost to Study, 
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 

Liv ing  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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R e p r i n t s  of r e f e r e n c e s  3-12 are a t tached .  
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Department of Energy 
Argonne Area Office 

9800 South Cass Avenue 
Argonne, lllinois 60439 

D r .  Alan Schriesheim,  D i r e c t o r  
Argonne Nat ional  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 r e q u e s t  is 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 s c u s s e s  r eco rds  of 18 plutonium 
resea rch  s u b j e c t s .  
documentation and any subsequent  memos regard ing  t h e  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 r e q u e s t s ,  w e  must 
have your response no l a t e r  than  December 2 ,  1985. 

The r e q u e s t o r  is a l s o  ask ing  for any suppor t ing  

- >  

Since re ly ,  

avid T. Goldman 
Area Manager 

Enclosure : 
As S t a t e d  

cc: A. Z i l b e r s t e i n ,  ANL, w/enclosure 
R. E. Rowland, P r i n c e t o n ,  KY, w/enclosure COL -Ab<- 7 9  

T&Bz--- 
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1 HE KNOXVILLE JOURNAL 
A CANNETT NEWSPAPER 

KNOXVILLE, TENNESSEE 37901 
i, / P.O. B O X  91 1 

, .  

Oct. 30, 1985 

Mr. Ronald Turner 

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 

MA-232. 1 

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

A c t ,  5 U.S.C.'552. 
T h i s  r e q u e s t  i s  made under t h e  f e d e r a l  Freedom of Information 

P l e a s e  send m e  cop ie s  of Memorandum, da ted  12-21-72, from 
D r .  R.E. Rowland t o  H.A. S c h u 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  Schu l t z  on r eco rds  of 
18 plutonium r e s e a r c h  s u b j e c t s .  Records w e r e  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  th 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 
a r e  exempt from r e l e a s e ,  t h e  remainder m u s t  be  segrega ted  and d i sc losed .  
Therefore ,  I w i l l  expec t  you to send m e  a l l  nonexempt p o r t i o n s  of t h e  
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 f e r e n c e  t o  s p e c $ f i c  exemptions of t h e  FOI A c t .  I r e s e r v e  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 m a t e r i a l s .  

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  
connect ion wi th  t h i s  r eques t .  However, i f  you e s t i m a t e  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  
connec t ion  w i t h  t h i s  request. 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 "pr imar i ly  
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 Knoxvil le  
Journal  and i n t e n d  t o  use t h e  in fo rma t ion  I a m  r e q u e s t i n g  as t h e  b a s i s  
f o r  a planned article. Therefore ,  I a s k  t h a t  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 $50, 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 r eques t  
so t h a t  I may d e c i d e  whether to  pay t h e  f e e s  o r  appea l  your d e n i a l  of my 
reques t  f o r  a waiver .  

A s  I am 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  in format ion  
is  of t imely  va lue ,  I w i l l  a p p r e c i a t e  your  c a l l i n g  m e  by te lephone ,  r a t h e r  
than by mail, i f  you have any q u e s t i o n s .  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 e q u i r e d * b y  law,,  

S ince re ly ,  

8 0 0 0 4 2 8  
(615) 522-4141, Ext.  423 



US. DEPARTMENT OF ENERG) 
m memorandum 

Jme rnonhcLr%, C H  D+ @G-ce 

B w n k  j2uS.S 

The attached Freedam of Information (FUI) request is being sent to you for 
action BS the records requested appear to be principally within the purviw 
of your organization. If our determination is incorrect, please inform me 
imdiately to whan you are forwarding this request. 

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

On the reverse side of this memrandum, a "Peminder of Procedures for Handling 
FDI Requests" s h a ~ l d  assist your staff. 
reached on FTS 252-5955. - 

If you have any questions, I can be 

Attachment 

Chief  of FOI and Privacy Acts 
Act i v f  ties Branch 

Division of Reference and 
Infomtion Management 

8000429 , .' 
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PRIVACY ACT MATERIAL REMOVED 

~ _ _  
Gre tna ,  Lou i s i ana  7 0 0 5 3  

CftR RECORDS 

- I n i s  letter is w r i t t e n  wi th  r e g z r ?  t o  ths C e D t e r ’ s  i n v e s t i g a t i o z s  
in t h e  case of your  fathner,- . You \.IF11 be 
i n t e r e s t e d  t o  k n o w  t h a t  h i s  reIz=.hzs were re-turned t o  A u s t i n ,  
Texas. i n  A p r i l  and have been r e S x 5 e d  by the funeral director , 
-L- 
L n  9 - 

AlThouph numerous measurzinents nsde prior t o  r e b u r i a i ,  
a c o n s i d e r a b l e  l e n g t h  of t ime i s  ?squired €on t h e  comple t ion  
of  a n a l y s e s  and i n t e r p x - t a t i o n  of t h e  r 2 s u l t s .  

Tnzr!k you for a l lowing  u s  t h i s  3223rtunlty ~3 advance our rzseizrc;? 
3;1 t h e  long-term s k e l e t a l  effects of the i n t e r n a l  depos i t l o rz  
of r a d i o a c t i v e  materials. 

0 

S i x e r e l y  y o e s  , 

b:cc: J.E. Farnham 
GI J . Hamilton 
R.A. Schlenker 
CHR Records Room 1 

PFWACY ACT MATERIAL REMOVED 

, Sane letter to these _ -  

_ _  - - - - -  Austin, Texas 78756 -- Arlington, Texas 76C 

8 0 0 0 4 3  I 
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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  
U of C.AUA. U W C  

Argonne National Laboratory Massachusetts Institute of Technology 0 New Jersey Field Station Southwest Field Station 

May 16, 1975 

PRIVACY ACT MATERIAL REMOVED 

M r .  Robert Creecy 
Assoc ia t e  Manager 
Cook-Walden Funera l  Home 
6100 North Lamar 
Aus t in ,  Texas 78757 

~ 

Dear M r .  Creecy: 

Many thanks f o r  your l e t te r  of A p r i l  30, 1975 giving 
your e s t i m a t e  of t h e  c o s t  f o r  t h e  exhumation of M r .  -. The estimate of $401.25 is s a t i s f a c t o r y  t o  us. 

-----4 

As you reques ted ,  w e  are enclosing t h e  o r i g i n a l s  of the 

- 9  - s 

six ( 6 )  s igned  permission forms from - next-of -kin: 
- 1 -  - 

- - -~ 9 -  and I -  ~ - -__ 

(sons and d a u g h t e r s ) .  

M r .  Joseph E .  Farnham of our  staff w i l l  probably want t o  
I f  he has n o t  be p r e s e n t  when the  exhumation is c a r r i e d  o u t .  

a l r e a d y  done so, he w i l l  be i n  touch w i t h  you s h o r t l y  t o  a r r ange  
a mutual ly  convenient  t i m e .  If f o r  any reason  you should want 
t o  phone him, he can be reached a t  312-739-7711, ext. 2326 during 
working hours, o r  a t  312-479-9354 a t  home. 

S i n c e r e l y  yours , 

S 
encs.  
xc : A .F .Stehney 

M. H. Chalf en 
J. E. Farnham 

8 0 0 0 4 3 2. 
I l f  I ,  I. I , , 1 .1 ,  

Mary Margaret Shanahan 

PRIVACY ACT MATERIAL REMOVED 

SOUTHWEST FIELD STATION 
Monterosa St., Phoenix, Arizona 85018 Tel. 607.9495600 

: !  - .- 



PRIVACY ACT MATERIAL REMOVED 

A [ n d  30, 1975 

 bliss M a r y  Mt-wgwei Slza)whun 
Deliiily Direclov 
il.I I T Rnclioccclivily Center 
Sorillrwest Field Stalion 
5619 East Moiiterosa Street 
Phoenix, Arizona 8501 S 

Dear Miss Sliannkin: 

I n  n~aswer to yoiir le t ter  of Apri l  10, 1975, Ihe following is un 
cstiiiicite of the cost of exliiimiqq the remains of M r .  . -  _- - 

Ol,eni?zg & Closing of p a v e  (week-duy) n Ci? r! er  Cil  s e 
~ Trib lo Airllorl 
A i r  Prieght as quoted b y  Braniff 
per one hundred lbs .  

Punerul Home charges 

120.00 
1%5.C,O 
25.00 

31.25 
103.00 

advises us that they will need copies of 
the signed pevmission f w r n s .  

ny questions, Please contact 

- ,  

PRIVACY 

. -  
r f  If 

. . , A-s-socia 
R C/j c 

me. 

'ACT MATERIAL 

FUNERAL HOME 
_ . - .  . . -  -- 

8 0 0 0 4 3 3  



MICROFILMED’ 
. /  . 

[\PR ;3 1975 PRIVACY ACT MATERIAL REMOVED 

CHR RECORDS 
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  

Argonne National Laboratory 0 Massachusetts Institute of Technology 0 New Jersey Field Station 0 Southwest Field Station 

A p r i l  10, 1975 

Funeral Home 

Aust in ,  Texas 78700 

Gentlemen: - 

W e  a r e  w r i t i n g  t o  you concerning the exhumation of Mr. - -  
- w h o  d i ed  on October 3, 1945 i n  Chicago, - -- 

Cemetery, Austin,  I l l i n o i s ,  b u t  who is b u r i e d  in  t h e  - 
Texas. 

W e  have on hand signed permission forms f r o m  a l l  known next- 
of-kin a s  follows: 1 9 

M r .  ? 

daughters of Mrt.. ~ - 

, and from * 

I would apprec ia t e  receiving from you at your e a r l i e s t  con- 
venience an e s t ima te  of t h e  cost of exhuming Mr. 
remains and shipping them by a i r  to: 

M r .  Joseph E. Farnham 
C e n t e r  for Human Radiobiology 
Radiological and Environmental Research Divis ion 
Argonne Nat ional  Laboratory 
9700 South Caas Avenue 
Argonne, I l l i n o i s  60439 

According t o  Cook County, I l l i n o i s ,  r egu la t ions ,  t h e  ziegler case 
contain- the remains must be sealed prior t o  shipment t o  O ’ H a r e  
A i r p o r t ,  Chicago. 

The undertaker  who w i l l  handle the  arrangements on t h e  I l l i n o i s  
end is 

M r .  

PRIVACY ACT MATERIAL REMOVED - Funeral  Home 

Lemont, I l l i n o i s  

Our s t u d i e s ,  which a r e  sponsored by t h e  U. S. A t o m i c  Energy 
Commission, t a k e  about a year ,  so it w i l l  be necessary t o  close 

e&..6rn 
SOUTHWEST FIELD STATION 8 0 0 0 4 3 4  661 0 t Mornmosm St., P h n l x ,  Arlzona 86018 1.1. 

.. I.. ~ - - - - . - - - - - - . - -  -.---.----- - _._. “I 



Funeral  Home -2 - A p r i l  10, 1975 

PRIVACY ACT MATERIAL REMOVED 

the grave once the remains have been removed, and t o  reopen the 
grave when t h e  remains a r e  r e t u r n e d  for r e b u r i a l .  

We hope t h a t  your charges and those of the cemetery can be 
k e p t  t o  a minimum s i n c e ,  a s  you probably know, government r e sea rch  
funds a r e  r a t h e r  l i m i t e d  these days.  

Upon receipt of your estimate of t h e  c o s t  of t h i s  exhumation 
We will want to a r range  i n  w e  w i l l  n o t i f y  you of its acceptance.  

advance t h e  d a t e  for t he  work t o  be done s i n c e  one of our s ta f f  
will be p resen t  a t  t h e  t i m e  & ' t h e  exhumation. 

P lease  address  your r e p l y  to m e  a t  t h e  address given  on t h e  
bottom of the first page of t h i s  l e t te r .  

S ince re ly  yours, 

8 

xc: M.H.Chalfen 
A.F .Stehney 
J.E .Farnham 
V.Markbwha 

(Miss) Mary Margaret Shanahan 
Deputy Director 
M.I.T. Radioactivity Center  
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BONE AND DOSIMETRY GROUP 
SAMPLE DISTRIBUTION 

I '  

.. 

Case No. 40-004 

Code No. 

1. EQOl 
RC 

2. E M 2  
Lb ec 

4, €3 
& R C  . 

7. k7B2 
Rc 

8 .  L3  

De scription 

rClhtnMff5 4 4 
Weight Wet or I 



Case No. yo-ooq 

BONE AND DOSIXETRY GROUP 
SAMPLE DIST?JBUTION 

Sample Typs (SPCI): Autopsy -8 -I A’ cremains - p  Surgical - , WiUed- 

Sznple (s) : 

Code No, Description 

2, 

3. 

Weight Wet or Dry 

8, 
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ARGONNE 
NATIONAL 
LAB0 RATORY 

+e -0 OrF 

PRIVACY ACT MATERIAL REMOVED 

May20 ,  1977 

Memo To: R. P. Larsen 
R. A .  Schlenker 

From: J. E. Farnham 

Subject: 
~ 

Bone specimens from Case  40-004 

A series of bone segments were cut and removed from diaphyseal 
regions of six of the bones among t h e  specimens given to Dr. Larsen in 
November of 1976, see memo date November 19, 1976. The accompaning 
photographs show (1) the bone specimens before the segments were cut and 
(2) after the segments were out. A l ist ing of the segments retained for 
Dr. Schlenker's research needs follows: 

EO right humerus diaphysis,  5 segments, 24 . lg  
E4 right ulna diaphysis,  6 segments, 15.95g 
K4 right femur diaphysis,  6 segments,  126.78g 
K5 left femur diaphysis,  6 segments, 123.0g 
K6 right tibia diaphysis,  8 segments, 81.05g 
K7 left tibia diaphysis,  5 segments, 67.  l g  

JEF:dmrn 

xc: CHR - Records Room 

8 0 0 0 4 b 0  
ANL-26 I 1  1-681 



ARGONNE 
NATIONAL 
LAB0 RAT0 RY INTRA-LABORATORY MEMO 

November 19,  1976 

TO: CHR Records 

FROM: 

SUBJECT: 

$ 'd  4 J .  E .  Farnham 

Skeletal remains of Case  40-004 

p - 
/ 

Per Dr. Schlenker's request ,  a11 the ske le ta l  remains, with the exception 
of those bone spec imens  consumed i n  micro-autoradiographic s tud ies ,  are being 
distributed to Dr. Larsen of the Radiochemical Analysis group. Two photos of 
the distributed bones are a t tached to this memo:  

#1 Most Long Bones and Skull Bones 

A0 - Parts 
EO - [EOAO and  1/2 EOEO missing] 
E l  - [ 1/2 EOAO missing] 
E3 - [par t  of E3AO & E3EO miss ing ]  
E4 - [ 1/2 E4AO & E4EO missing 
E5 - 
K4 - 
K5 - [only pc.of K5BO & K5DO present] 
K6 - [ 1/2 K6AO & K6EO missing] 
K7 - [ most of K7AO & K7EO missing] 

C6DO- 
Q5DO- 

#2 Other bones 

E6AO - 
E7AO - 
Rib fragments - 

A2 - [ 1/4 A2AO & A2EO mis s ing ]  
A3 - [ 1/2 A2AO & A2EO miss ing]  

A480 - 
A5AO - 

E 2  - [ 1/2 E2AO & E2EO missing] 
Foot bone fragments - 
K8CO - 

578.7 9 
80 .3  g 
90.5 g 
36.3 g 
42.2 9 
42.35 g 

342.7 g 
226.7 g 
168.8 g 
120.6 g 

4.05 g 
5.86 g 

109.76 g 
96.05 g 
67.7 g 

35.5 g 

15.4 g 
28.6 g 
34.1 g 

100.3 g 
10.3 g 

8 0 0 0 4 b l  
A N I - 2 6  I 1  1-681 



Skeletal Re mains 

c1 -  
c2 - 

Q7DO - 
R5DO - 
Misc. bone chips - 

- 2 -  Case No. 40-004 

9 . 9  g 
11.8 g 

8 . 2  g 
9 . 9  g 

4 2 . 5 8  g 

It i s  estimated that the above l isted bone specimens constitute 50% of 
the original skeletal  mass. 
grams. 

The total dry weight of these specimens is 2319.11 

clc 

8 0 0 0 4 b 2  
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:. 
PRIVACY ACT MATERIAL REMOVED h",;.,,, . . 1 

Date and Hour of Death 10-345 a t  2:10 &i Date and Hour oi Post-mortem 10-345 Px 

ANATOMICAL DIAGNOSIS: 

EXctensive postoperat . ive r ecu r rence  cf epideraoic? ca -c i -  
noma of t h e  mouth. Resectior,  of thf? riiandible and 
a s s o c i e t e a  s c f t  p a r t s  of t h e  floor. or' t h e  ::.outh, 7 2 t h  
p e d i c l e  grr;.ft r e c c n s t r u c t i m  (pertii-:ily coripletea) ; 
her-led patent g 2 s t r o s t  o;! ty . 3.t en F i v e  carclncr ia t  ous 
i n v a s i o n  of t h e  s t r u c t u r e s  of t h e  a t s r i o r  ;.ortion of 
t h e  neck. Ei lE . te i* ; l  p u h 6 n b r y  carcino:!!a rnetzstascs ,  
s oz e a s s c c i  2% eC 7.5 th vz s c ul.2 r th 1-e ;;:.o si s , c a ~ i  t a t  i on  
a d  a b s c e s s  formztion. L x g c  le:.% p-&one;-~--ple~ri l  
c a r  c i n oniet o 31s 2 b s c e s s ; c 2. r c i T~.OMZ t 0 ?.is i n v a s i o n  o f 1 ef t  
l p l e c r d  a6.hesior.s zcd of t h e  c o n t i z x u s  t,ho;.aclc will. 



-2- 

open i n t o  a grandsting t l s sue  which i s  permeated with tumor. 
which is preserved, is exposed anter ior ly  beceuse of the inconiplete closure 
of t h e  flap. 
tongue, ef t h e  remining skin of t he  zntcr ior  portion of t he  neck and especi2.l- 
1y around the  two simscs. The en t i r e  an ter ior  surface of t h e  neck i s  very hard 
on palpation but no d iscre te  mass can be detected. 
Pigor m o r t i s  is present. 
guinal regions. 
above the  umbilicus through which a tube i s  anchored. 
'here  a r e  no decubitus ulcers. 

The t o x u e ,  

"here i s  extensive cancerous invoivoient a t  t h e  base of the 
' . _-  - 1 -  

The d l l a  is edentulous. 
There i s  no lymphadenopathy i n  t h e  a 3 i l h q T  o r  in- 

There i s  a patent recent gastrostomy opening i n  t h e  midline 
' he  gex i t a l i a  a re  nom;.  

I 

ABEUIIJJI; CAJTTY: 
muscles a re  @e. 
t e r i c  f.-t. The mesenteric nodes a r e  SZU. The fundus of t h e  bladder i s  telm 
the  s)-i.$ysis. The gastrostoniy operiF4 i s  in t sc t .  %-ere is EO lezkag-e. The 
i r g u i r d  rirgs a re  closed. T6.2 
diaphragx  r i s e s  t o  t h e  5th rib on the  r ight  m d  t h e  5th- r i b  on the  l e f t .  The 
margin o! the  l i v e r  extends 3 cas. beyond the costal  m r g b  i n  th,o r ight  
clavic--d.;r l i n e  and 6 cms. bel0i.r the  ensiform certi lage.  There a r e  no nodules 
on thr.- surfzce of the l i v e r ,  which i s  en t i r e ly  smooth. 
a r e  t rmzrkable. 

The f a t  layer  of the  abdorinal w a l l  i s  3 cas. thick and the 
The peritoceal surfeces a re  n0m.a. "here i s  abmdmt  neser- 

T'iiere a re  no Etcihesions present i n  the  abdczen. 

The &doz ina l  lymph nodes 

PLEU)cA; JLVITIES: 
- adhes- 11s snc no pleur6.l f l ~ T 6  i s  ?rasznt. 21e IeZt $.etlrd ca~5 t .y  coEta5cs 2 

mzl? q.zntit7 of sera's fybid .  
wiiL2 cver a c i r c d z r  area 9 t o  10 m s .  i n  d i L x t e r ,  viiich extends f r o 2  tile 2r'd 
t o  bhe 6th r i b s  i n  t h e  a d l l e r y  l ine.  The l e f t  lung czr.not be freed xithoub 
t ee r5 .g  the  corders of a cyst l i k e  ca l i t y ,  v3ich 5.3 ;:-allec! OXY ty i'im caxercc9 
acihr?,',ons. Fhen they e r e  torn,  t h e  czri.ty (10 x 9 x 5 cms.) is fourxl t o  lie 
be'. ;en the  two plmonc?ry lobes 2% t h e  px- ie tz l  p l e u a .  
of -,he cavity is a pleque of t m o r  t i z sue  measuring 10 x 7 CES.. Neoplg.stic 
tirrsl-.e grows i r r e g d m l y  over t he  pul-onary x d l s  of the ccvLty, ?rotrud_;ng lr! 
fur,-dting mzsses. 
cc-.;air,s grayish f l c i d ,  not frarkly pwulent, but y u i t h  f l oa t ing  SnreCiS of 
2 : x o t i c  t issue.  
l$ng pa r t ly  i n  the  p1eiu-d s p c e ,  p r t l y  hetxeen aii cartly vi5thin t h e  peri- 
pheral  parenchym ~f the  t r io  lobes of t h e  lmg. 

PDJCA!QDIAL CAbTTY: The pericardizi  s i r feces  a re  mooth, shinirg. 'I3ei-e is 
a mall l t so ld ie r l s  spot'' on t h e  anterior v i d 1  of t h e  hecrt  near t he  apex. 
i s  ti SEU. quantity of serous I I ~ C  i I<the pericarciim. 

The right pleurd.  cavity i s  essent ia l ly  nomal. There are  30 

T'e lsk lu.? is 'xx..? aexselg t o  t h e  t h o r x i c  

On t h e  p l e u a l  ViaY 

These borders ere rzgged and f o c d l g  necrotic. The cavity 

The appearaxe sugges',s t hz t  the  c2vit.y i s  a cancerous aascesi-, 

Thcrt 

%@UT€? AMLi PHAttT!!!X: 

'1'GCIiEX ANJJ U I N  B K O W H I :  
mucus and sone f ro thy  fluid. 

See Wer-rial Appearance. 

The trache% a d  m?dn bronchi contain a qdzrit5tr of 
Tfie uutosse are h y y r c z i c .  

8 0 0 0 4 b 8  



6591 - 
J - 9  fTHX 
=e . ltis 

- * & m i d  is mbedded i n  2 m2ss of scirrhous neoplast.ic 
rdgOYled. The t m o r  has  largely replaced the glandular 

structure.  The thynus is i den t i f i ed  i n  i t s  nonnal position and is ztrophic. 

AORTA AMI v"csSELS: 
of subepicardial fat. Tnere i s  110 evidence of d i l a t a t i o n  of t h e  riglit 

The enptied hear t  weighs 560 gns.. It has a considerable 

in- 
IKB 

chambers. 
The t-zlve meesurements are as  follows: 
mitrd. 11.5 ms. , a o r t i c  €3 cm,. The valve cusps 2nd leaflets sliow no remrkas le  
abnomzlities. ne a o r t a  shoxs a moderate z o u n t  of a therosclerosis ,  compatible 

The myocardium on section 
J th reveals no grosg m e a s  of f i b r o s i s  o r  nyonalzcia. The f o r a m n  ovile w d dmtus 
izes arteriosw a r e  c l x e d .  The wall  of t h e  l e f t  vent r ic le  rverzges 13 mnis. i n  thick- 
5el ness, t h z t  o=: thc r igh t  2 t o  4 P-as.. l h e  verae cavze and por ta l  vein present no 
';he abnondi t i e s .  

h e  LUdGS: 
:d- of the l e f t  l w g  t o  t h e  chest n-all has  been descr i ted  above (See Pleur=ll Caxities). 
d e s  Both lungs are m - 7 ~  arid h n e r m i c .  
: lumpy, anci of a .Irk red-violet color, especid3.y sa i n  t h e i r  l o i i e r  lobes. "he i brcnchopneumon consolidation. These a re  -IX rked o n l y  i n  t h e  l e f t  lo,<er lobe. 

There i s  a "soldier ' s  spot" on i t s  zn ter ior  surf.xe near t h e  apex. 
t r i c a s p i c  12  ms., pubionary S.5 czs., i 

1 uith t h e  age. Coronzry a r t c r io sc l e ros i s  is r i n i n s l .  

The rir'lt lung weighs 7;4 gns.  and t h e  l e f t  1320 gm.. The relat ionship 

Extemplly they  a r e  f i rxe r  than ~c~md. ,  

cut surfeces ar , wet and hyperenic, with d i s t b - c t  coirse patckes of gray-red 

-e XI Sach lung cox' i n s  a considerzble nmber of pale tumor nodules, sme of them 
L: a fin, snd otf-.ixs cystic. 

-,xi' f r o 3  1 n-x. to 
. ,In t?.e left 1 *tr lobe one cancerous abscess i s  5 CXS. i n  d i z x t t i r  anti another 
sz-011 one rcezsures i e?. . The r igh t  lower lobe contzics e cancerous ebscess 2 css. in - dizmster. E&h of t h c s e  lobes, l i k e  t h e  re2,eining lo5es, c o ~ t z i n  ncltiyle s:naU - i t  -1 ,:metastases, sc .e of t h a  v i t h  tiny c e n t r d  cavities. '&e l a rges t  salic rocule ,  

3 as. i c  ai-- ster, l i t s  i n  t h e  r i g h t  laver lcbe. C0miniunicatiun.s bet-{,Eeri t h e  
) I  a:: v2.rio=ls car; 

7 interlctxir  . Arl'aces cZ t h e  l z f t  lung (2nd t h e  ebscess described abm-e) Reoplzstic 

Y - n e , :  ". 2 to 3 was. j. - 

The l g t t e r  have c e n t r d  c a v i t i e s  of \-zrj6ng sizes,  f i l l e d  
-scicl 1 with clcudy gr; f l e d .  These cavi t ies  zre 3oFder-d by ri- s 0' neor j l a~ t i c  t l zsue  

~ T S .  thick. The l a rges t  cgs t lc  netzstases zre i n  t h e  1o:rer lobes. 

-5s  ax. t h e  l a r g e r  trorichi canmt. be dencnstrzted. 9orderirg +,fie 

iitissue ini.zriec the  parenchyza of both lobes f o r  a corisiderable dis tance (up to 

i Note: The : Lndings i n  t h e  1%- m i k e  i t  very Droteble t h a t  cystic degezerztion o f  
large n.-:stasis was responsible for t h e  well l o c d i z e d  pleux.1 involverent. 

, I  - ' P~JEILO?iL;ii'IAL GLUES: 

i ~UVLR AMI GALL 2LADDI;x: The Sile ducts 2re pe ten t .  
: expresses b i l e  fmn the arcpulla of Vater. 
' 1lt is ??le Dink. The capsule is s;:oo',h. cut sect ions of th? l i v e r  shcw a 

No 

The peribronchial  glands  z r e  s c . s l l  and sor;e a r e  calcif ied.  
zT' I - 1  ALL c o n t a n  an thr ico t ic  pigLent,. There i s  no evidence of gross tm-or invo1vwer;t. 

I '  
, 

Pressur? -+on t h e  g a l l  bizdfier 
The liver weighs 2053 p s . .  E;;cternc?lly 

, Qr-rkedly congested mrface, v 5 t h  the c enxe1"veins dlcte,;ded nlth blood. 
I tunor is present grossly. 

' I  
: =LEEK: The s?leen neighs 263 ms.. lkt,crnally it i s  dark purlclle red -&th a 

,Smooth capsular surface. Tie cu t  surl'aces b a s e  ccasiderxLy :LL the  puip h a s  

i 

8 0 0 0 4 b 9  
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- m  , 
4 .  

t' 
2- prominent. 

a s a d s o l i d  texture. The fibrous elenents and Malpighizn corpuscles are not 

PAP!CHEAS: 
100 gms,. It is grossly normal. 

The pancreas, including a considerable a o u n t  of fat, weighs 

GASTFQ-IIITF$TINAL TWLCT: 
toxy openir! i s  patent. 
i na l  w z d l  a t  the  gastrostonjr s i t e  xhich is in tac t .  
slizhtly hncremxic in t he  re,$.on of the gastrost0o.y. 
i l e m  and Colon &re nomal throughoat. 

"he gas t r i c  rugae appear t o  be noimal. The gastros- 
The stomach i s  f i m l y  adherent t o  the  anter ior  abdon- 

The gas t r i c  muco5a i s  
The duodenum, jejunum, 

ADWALS: Both a d r e n d s  appear t o  be grossly normal and.are r i ch  i n  l ipoid,  

KICdYS:  
160 g: ;~ . ,  t h e  left 180 gns.. The capsules s t r i p  with ease. 
bdq: sonelhat. The cort ices  a re  5 m. thick, v;hiie the  medullary areas 
ave ;ge 10-12 ms. i n  t h i c k e s s .  
gr: .zs evidence of renal infection. 

These o r p n s  a r e  dark p q l e  externally. The right kidney v:eighs 
"ne cut  surfaces 

There i s  no tUJoi* ,resent 2nd there  is no 

C.-3L'iiY TRACT: 
bl; ?.er i s  srzl l  and grossly nomal. 

G.:ri&TLik OPGA~JS: The prostzte  i s  h p e n l k s t i c ,  s o f t  a13 noduler. It hzs a , 
c-ia-,ater 0%' 5 cns.. There i s  a s o f t  nodule a ~ c u t  1 cx. i n  dizTeter i n  each 
l a t c r d  lobe. 

The ure te rs  a r e  patent and nomil. throughout. The urinary 

I-' 

The urethra i s  not obstructed. The t e s t i c l e s  a r e  grossly n o d .  
T C ~  tubules tease  with increased resistance coEpatlble with t h i s  age gro-q. I 

I 

! 

I 
X I P H  LODES IN Gh24hhE;L: 
m the neck & r e  of normal size and cor-sisterxy. 
p,o evidence ol' tuxor. 
.If ai 016. tuberc-dous process. 

B)IAIP1, I+~ i I l \GES AND S?ISAT., Cc)RD: Not exanined. 

hXSCuZMi STSTSZ-r: 

The 1 p p h  noiies ou5sicie of the zrea of tunor extensior, 

A nunber a r e  ca l c i f i ed ,  apparent ly  havir4 beer? the  site ! 

I 
1 

'&e Feribroccciel r.oaes S:?oYi 

i 
I 

The sbhninzl  anc! thoracic muscles 8re  rnoderztelj pale. 'i'nis 
bod: i s  not xssted as is  so often the case with  carcinona p t i e n t s .  I 

I 
, LiskSETOPl: 

skeleton i s  grossly nomal. 
marrow although it i s  possible that there i s  i n v e s i m  of the  l e f t  ribs benezt'z 
the cacerous  Flaque (See T l e i l r L i  Ca\it ies).  

Aside from the  s u r g i c d  rexoval of a portion of the  mndible,  t h e  
There is no obvious t m o r  involvezent of bone 

(?%e autopsy penzit does not allow e q l o r z t i o n  of the  neck o r  nead, so t h e t  the 
extent a2 the ~unro r  grohirg loca l ly  carlnot be aetemined.) I 

CLI!YIC,Z HIs;II'o~'LY: 
hc so i t z l  on 3-3-45, comlo in ing  of ? n  idcerk t ing  lesFcn  on his je::. of F, y-r:..tks' 
duraticn. He had enjoyed excellent hea l th  ut i1 t h e  l;tter ?art of' d u n e ,  i$cf, 

The pat ier . t ,  a 6s year cld :.:bite rr-m, m s  z ik i t ted  t o  t h e  

8000410 
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HISIUPArnOLOGY 
The folloning sections d i d  nci; contain t m o r  tissue: 
MyocardiFA Fine per iveml lar  subendocardial s c a r r i r !  is quite niieepread. ?here 

6591 

I 
, 

i 

; 

i 

when he noticed a s m a l l  swel l ing just  under the  an ter ior  aspect of t h e  cbin. 
The tunror grew u n t i l  it reached t h e  size of a hen's egg. 
i n  October of 194.4 and a diagnosis of a squamous c e l l  carcinoma o f t h e  buccal 
cavity was made. Postoperatively t h e  patient received about 2OOO R of x-rEys 
to t h e  area., but h i t h i n  two weeks t h e  t m r  had reappeared and continued t o  grow 
necessitating another operation i n  December of lgkq. Postoperatively t h e  lesion 
f a i l ed  t o  heal. 
t he  U. of C. Clinics. 

The les ion was excised 

He was agxin given intensive x-ray therapy and wzs referred t o  

Ere no very k r g e  sczrs and no s igni f icv l t  s c l e r o s i s  of mcium s ized  2nd smell 
ar te r ies .  The m s c l e  i'itxrs are cGarse. 
Kidney: 
as the  a r t e r i e s  &re only  Roderztely sclerot ic ,  
tcbules i s  fa-klg narked ami a few hyaline and calcifieG c a s t s  are seen. -- Liver: 
chronic p e r i c h o l ~ n ~ i t i s .  few liver c e l l s  ai-8 vacuolEtsd a d  others  contain 
eosicophilic icclirsions surrounded by a halo. T n e  blood sinuses c o z t ~ i n  increased 
numbers of c e l l s ,  soae of which are -,olynorshs xbile s o x  are nyeloic  2nd erythro- 
genic cells. 

Tcere i s  ng f a t t y  change. 
There i s  a mild f o c a l  i n t e r s t i t i e l  n e ~ h f i t i s ,  probebly a ?yelonephri-tis, 

P&.rer:cnynatous degeneration of 

'ihere i s  2 c d t e  marked The looules are =dl and t h e  cords are thin.  

There-is l i t t l e  fa t  stainable b3 scarlet. red. 

When admitted he was a well develoned, well nourished white male. 
surface of the  jaw w a s  a k r g e  necrotic ulcer with hard el€Vatad i r regular  edges. 
No cervical glands 11-ere pdpated.  
the f loo r  of the ulcer. A systol ic  nmw was heard 
at  t he  +a; .B.P. 106/80. 
The abdonenwas negative. The laboratory 
studies rsvealea 2 slight anemiz; ho. 11.5, RBC 4.36, Y3C 7,000. 
were 6.51, a l S .  3.98, glob. 2.53, A/G 1.58. 

On k-315 a p r e l b i n a r y  Peczar catheter gastrostony was done, and on 4-11-45 
radial  excision of the lomr j a w  and pzr t ia l  reconsiructicn w i t h  6 bone p k t e  
vere perfomred. Between 4-29-45 and 7-19-45 seven different p las t i c  operztit-e 
procedures were carried out. 
lzrged ma i n  this procedure diffuse carciuomtous i a f f i t r s t i o n  of  the  neck beczze 
evident. 

On t h e  under 

A portion of the nandible coc2.d be seen i n  

The lungs were clear  t o  ausculation and percussion. 
X-rays of the  chest v:ere nomal. 

The heart  was not enlarged. 

Plama p r a t e a s  

On 8-11-45 t-iro sinuses i n  the lover  neck viere en- 

The 9at ien t  1~2s z e h t e i n e d  thrc-cghout cn g2:strostozjr f eedii-ig becacse of i r z s i l i t y  
t o  s w z l l o i ~ .  O n  8-2-45 chest x-rzys revealed carcir.cr.;tous in\-aslor, of thorr;cic 
structures.  The ? ,z t ient  becans veq7 ;;e& 2nd hac considerable p e n .  Zentzl con- 
fusion was noted terninal ly .  He -ired on 10-3-45. 
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Eso&egus: 
the wallTs i n f i l t r a t e d  by round c s l i s .  
nStomc& 
nuzerous Ilyqh f o l l i c l s s .  
T s s t k :  The o ther  t ubu les  
have t-hick bzsexent rnembr.xms m d  depressed spmntogenesis ,  although sane 
tubules contain s p e m t i d s .  
Prostate:  Tnis E land  shows a nodular adenomtons hper!3lEsia. -- Trac3eoj;coxhia'l l*m*h nodes: These mfes ?;"e h y J e q l 2 s t i c  :dLh increasad 
macro>hxges and p l j ~ m i * $ ~ s  in t h e i r  sinuses. 
 ne mrros: .The r 3 t i o  of c e U d a r  znd E I ~ ~ * J G S C  tisslie i s  appro;cinately 53%. 
There i s  a dsf.i_?ite left sblft of  t h e  ,araxdoc;;tes; negca?kar-pcyzes are abun- 
dant and ery-hroblastic isl;t?ds ars w e l l  Irescrvea.  
.Slood ( i n  vacious blood I. vessels): I n  gensrzl  t h e  propo;.tion of w3ite c e l l s  
ap2ears l0;i xt 'i fa i r  nu!bey or" polynor?hs are noted. 

The sec t ion  shorrs thick e p i t h e u u n  znd ons erosion benezth which 

There is F? chronic g a s t r i t i s  with moderLte atrophy of t h e  glands an  

A few ( 5  t o  lo$) of the  tcbules  ar2 atrophic.  

The folloidng t i s s u e s  coats;,? neoplast ic  t issue:  
_L- Cancer t i s s u e  f ran neck: 
-.linich fs partially necrotic and focally invaded SJ led:ocPks.  
porti?ns arc3 coxjosed of keratok!aline m.sses and degenerating par i s .  
areas are  cystic and i n  a fe iv  foci  the necro l i . '  tissaz is begimi-re t o  be 
c e c i f i e d .  
dermid  carcinoza s n o ; s i ~  kera t in izz t i3n  of i n c 5 v i t x - l  coiLs ana of occas iond  
slrsll ?earls. 
Tpvo o ther  sections,  yesunably froii t h e  neck, sho,v a :-zixtsre of p l e e f o n u  I 

czrcimm l i k e  tkt above and of foci of r ~ r k e d  kera t in izs t ian .  Tiie carc izom 
t i s s u e  obvioasly ia -edes  s t ro?5ic  s k e l e t d  nuscle 2115 l:%:2hszic channels. 
Ebce: One s e c t i o n  si~osvs cancerous i m z s i o n  l i l t0  eil oateocartllagenous 
strcrcture (fra-a t h e  descr i9t ion t h i s  ?robably rz?rese-nts a aztastasis i n  t h e  j 

Pharsqyeal RUCO'I~S membrane: Well beneet;? %he e o i t i i e l i m  i s  a dense groxth of ; 
czrcimzzi tissile like t h a t  just desc-ribed. ! 
L-&,is: 
acute cmfluent ?neuwnLa -irith abundant f i b r i n  and mny palporphs .  
is zi early l ibr inous Gleuritis. 
q l a c e a ,  soae of m i c h  bordered by foreign bod.; giant cells. 
f o c i  of chronic ?nex%oilis ivith giant cells. 
by grsnulation t i s s u e  (old, asairat ive pamn5.a) .  

The other s o c t i o m  rsveal erridexnoid csneer i:ivxlin,q tine p l e a m  2nd i d  ilt ,ratiX 
w i L l s  of bronchi and S h o d  vessels as w e i l  zs t h e  1wi.y tissc2 p r o y r .  
por tan t  feaZiurs is t he  gro-xth of cxater tissus i n  org;.Lnized t!iro!nbi i:.it:iin 

Trro large s e c t i m s  contLin o n l y  neoplastic t i s s a e  
' h e  grea ter  j 

S m e  ~ 

Each sec t ion  contains F. Pex c e l l 1 i L ~ ~  2rs;s x i t h  ?i&forr; epi- 

A very few ini tot ic  figures are :)resent hem. 

I 

c_y. 

p l e w a  invading a rib). I 

! Five of 6 sections e , e n e d  ccntai;? czrcinaye; t h e  f i f t n  s h m s  an 
'k era  

hot'ner feat i i re  i s  t h e  sresence of. c o r p r a  
~ 

Ons sic1 Sronn,;?us is obliterated 
There are alsa 

1 

A n  i3- 

blood vessels, both ar ter ies  ana vains.  
b i e r  lobe) s:io;vs t h e  f ea tures  0: an ac t ive  bttc, f i i r l y  cnronic 

The wall of a large 

1% abscesa x i t h  b i t s  of degenerathg CailCler t issi le t i l  i t s  ~-211s. 
mer2 are throa'soseii s i a l l  vessels  inf i l t rs t - .c i  by c:fic+x c e l l s .  
S ~ S <  sheets of CZ;IC~?~* tissile o r  zc.~t,uaJ. noa:il,.s 313 > c  ie:t,i.T:q $3 t h e  :-,:ziyci e.:'1-7 I' 

Com+son ;.rit.h sec t i .3x i  rzmirnd a t  o w r - i t i o n :  T h e  g,z;: ierd ishtares 02 tne 
cmcer t iss i ie  are qui te  s i r i a r  - in tissues obtciineii a t  ooerat ion and a t  
no,cro?sy. 

Nearby 
Sone sectior.5 * ,  

8000472 
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ARGON N E 
N AT1 0 N AL 
LABORATORY I N T R A  - E M 0  L A  R O R  A T O R Y  t A  

October 4 ,  1978 

TO: Re cords 

FROM: Robert Oldham ~&%4&m/. 
SUBJECT: Sample Analyses Without Detai led Result  Forms 

The following a n a l y s e s  on the  samples indicated do not have Detailed 
Result  Forms. Results were entered direct ly  into CHEM FILE from note- 
books containing the  ca lcu la t ions  using the  CHEM coding Form, CHR- 
ANL- 12/19/7 3. 

NUCLIDE 
ANALYZED 

AM24 1 
1 

I 1  

11 

I 1  

I1 

rI 

I 1  

11 

I* 

II 

1) 

PU239 

PU23b 

I t  

81 

. 1  , 
I 1  

cc: J .  Plondke 
R .  Oldham 

\ 
RO/ns 

SAMPLE ID 

40-004.010 
40-004 .ElC2 ' 

40-009.19 
40-009.20 
40-009.22 to 40-009.27 
40-010.B51 
40-010 .E14 
40-012.08 
40-012.10 
40-012.11 
40-012.13 
40-009.01 to 40-009.26 
40-012.07 to 40-012.23 
40-001.BYI 
40-003.04 
40-003.11 
40-003.12 

LAB NO 
29 bO 
29b6 

946 
947 
949 to 954 

1824 
1877 
1147 
1149 
1150 
1152 
930 to 955 

1146 to 1162 
3006 
1130 
1137 
113b 

8000415 



ARGONNE 
N AT I 0 N A L 
LABORATORY INTRA- L A  BOR ATORY M E M 0  

November 15, 1978 

TO: Jean PI0 n d ke 

FR Oh1 : 

S U B J E C T :  Ca Results on Samples from Cases 40-004 and 40-010 

Please remove q r e s u l t s  that have been reported for  the following 
sumples from CHEM FILE: 

I 
40-004 E1C2 
40-004 K 4 A 6  
40- 004 010 L-- 
40- 01 0 B 51 
40-01 0 E 1 4  
40-01 0 E 72 
40-01 0 K 50 
40- 01 0 110 

Please also remove Ca Detailed Result sheets from records for  the above 
samples and prepure new Summary Reports m c e  the Ca resuZts have been 
deleted. 

cc: RDO 

i 

ANL-26 111-68) 8000Ulb 



239 F U  (FLU T O  NIUH) **************  I 

NAME: *CASE NO.: 40-004 *SAMPLE N O . :  A i  

E V E N T :  D E B T H I E  *DATE OF EVENT: 4 5 1 0 0 3  *LAB NO.: 2 9 8 1  

T Y P E  :ao SACPLE DESCEIPTIOS: FKONTAL S E E  Et TOOHEY 

ITEM ANALYSIS NUMBER---------- O N I T  -- ---- ---- 
1 2 3 

1 

1. SAMPLE S U B - N U M B E R  AOD2B 
2. METHOD CB I 
3 .  D A T E  REQUESlrD 7 7 0 8 1 2  
4 ,  DATE A N A L Y Z E D  7 9 0 1 2 3  
5. SAHPLE S I Z E  G MA 123 .480  

7 .  SAMPLE S I Z E  MEASUBED G MA 0 .126  
a. 242 PU SPIKE DPM 3 7 . 4 0 0  
9. STD. E R R O R  O F  I T E M  8 D PM 0 .130  

10.  242 PU SAlPLE C O U N T S  CTS 1 3 9 2 8  
11. 239 PU SAMPLE COUNTS CTS 2 4 5 9  
12. 239 PO I N  SAMPLE P C I  2 .975  
13. STD. EhROR (COUNTS+SYS) PCI 6.588E-02 
14. CCNCENTRATION 239PU PCI/GMA 23 .618  
15. STD.  E E K O E  (CNI+SYS) PCI/GMA 0 , 5 2 3  
1 6 .  REFERENCES-CHR D O C S .  R112RO 

6. ALIQUOT (FRACTION) 0 . 0 0 1  

AOD2C 
C R I  

7 7 0 8 1 2  
7 9 0 2 0 6  

123 .480  
0 .001  
0 .170  

37.400 
0.130 
2 0 5 4 0  

4962  
4.070 

6 .592E-02 
2 3 . 8 8 6  

0 . 3 8 7  
R112RO 

A0 D2D 
CRI 

770812 
790 308 

123.480 
0 . 0 0 2  
0. 188 

37.400 
0. 130 
53121 
13932 
4.419 

4.478E-02 
23.544 

0 .239  
R112RO 

1.. PU C O N C E N T R A T I O N  OR RATE(WTD. M E A N )  2 3 . 6 3 5  PCI/GMA 
2. STD.  E R R O R  ( E X T E R N A L )  0 .101  PCI/GMA 
3. S'ID. E B R O R  (INTERNAL) 0.189 PCI/GMA 

5 .  FRACTIONAL STD. ERROEi 0.0080 
4. V A R I A N C E  RATI0,F 0 -,285 

6 .  PU ( M A N )  I N  A L I Q  # I  : 2.977-+ 0.024 P C I  

~*~****************+********* 
* RESULTS: AT TIME OF EVENT * +*************+**************** 

PU CONCENTRATION 06 RATE: 2 3 . 6 5 8  2 0.189 PCI/GMA 

- REVIEWED BY/DATE: n3l) %/g, 
A N A L Y Z E D  BY: R D O  CHECKED: 

----------- COMMENTS A N D  ------ R E F E R E N C E S :  

S A  C A R D :  C H E N  FILE: T O  ( B Y / D A T E ) :  CHR FILE: S R  FORH: 

C H l i  F O R M  10 /14 /77  (HFL)  

8 0 0 0 4 1 1  
PRIVACY ACT MATERIAL F?EMO\lED 



DE’XAILES RESULTS:  4 0 - 0 0 4  C 1 0  P U 2 3 9  ( N E W )  8 

N A M E :  *CASE EO.: 4 0 - 0 0 4  *SAMPLE NO 

EVEN?: i l i iATh/E * G A T E  O F  EVENT: 4 5 1 0 0 3  *LAB NO.: 2 9 7 9  

TYEE :BO SAMPLE D E S C R I P T I O N :  V E S T l C Z E i V  

i 1 E K  

h 

1 

8 

1. 
2 .  
3 .  
4 .  
5 .  
6.  
7. 
8. 
9 .  

10. 
11, 
12. 
13. 
14. 
15. 
16. 

SAl‘lPLE SUB-NU2lBEFr 
METHOD 
DATE REQUESTED 
DATE ANALYZBG 
SAHFLE SIZE GMA 
ALIQ UO 1 ( F R A C T I O N )  
SAMPLE S I Z E  K E A S U R E D  G M A  
242 EU SPIKE DEM 
S T D .  EIiFOR OF ITEM 8 2 PM 
242 PU SAMPLE C O U N T S  C T S  
2 3 9  PU S A H P L E  COUNTS C TS  
239 PU IN SAMPLE PCI 
S‘ID. E R R O R  ( C O U N T S + S Y S )  PCI 
C O N Z E N T B A S I C N  239PU PCI/GMA 
STD, E R E G k  (CNT+SYS) PCX/GMA 
8EFEZENCES-CiiR DOCS. 

C l O C  
C b I  

7 7 0 8  12 
7 9 0 2 0 6  

7.777 
0-  0 20 
0.155 

37 .400  
0 . 1 3 6  
21620  

82  24 
6.409 

41 .373  
0.555 

k l l 2 R O  

a.557~-02 

******************$*****+*****~*********** 
* E E S U L T S :  AT TIME OF FIRST MZASUREMENT * ******+************************* ********** 

1. FU CON.CENTEATION Oh E..ATE(WTD. M E A N )  
2. STD.ERROk ( E X T E R N A L )  
3. S‘IC. E R R O R  (INTEHNAL) 
4. VARIAKCE KATI0,F 
5.  FRACTIONAL STD. E F R O R  

6 .  FU ( P l E A N )  I N  ALIQ # 1  : 6.072-+ 

ClOD 
CE; I 

770812 
790308 

7.777 
0 . 0 2 2  
0.168 

37.400 
0.130 
54458  
20876 
6.459 

5.7 17E-02 
38 .  380 

0.340 
R112K0 

39.196 P C I / G M A  
1.333 P C I / G E A  
0.290 PCI/GMA 

0.0340 
21.154 

‘\ . _  
0.206 P C I  

F U  C G E C E N T R A T I C N  O R  RATE: 3 9 , 2 3 3  1 . 3 3 4  PCI/GIIIA 

A N A L Y Z E D  BY: SE?I CHECKED: -&I I/! >‘/JI - REVIEWED BY/DATE: RD”” 
_L- 

CCHMENTS A N D  REFERENCES:  ---------- ---- 

S R  FOhK: S A  CABD: CHEM FILE:- T C  ( B Y / D A T E ) :  CHR FILE:  

C H R  FORM 10/14/77 (HFL) 

0 0 0 4 1 8  
PRIVACY ACT MATERIAL REMOVED 



NAIIIE: * C A S E  NO.: 4 0 - 0 0 4  *SAMPLE NO 

E V E N T :  D E A T B I E  *DATE O F  EVENT: 4 5 1 0 0 3  * L h E  XO. :  3 4 0 1  

TYPE :BO SAEPLE D E S C E I F T I O N :  HUMRTDIST C O R T  P G R T I G N  OF i O D 2  

ITEM 

1. 
2. 
3. 
4. 
S .  
6. 
7 .  
8. 
9. 

10.  
11. 
32. 
13- 
1 4 .  
15- 
1 6 .  

-7 

SAMPLE SUB-MUMaER 
f lE?BOD 
CATE REQUESTEC 
DATE ANALYZED 
S A 3 P L E  S I Z E  GlYA 
A L I Q  U O 5  ( F E A C T I O N )  
SAflPLE SIZF MEASURED GMA 
2 4 2  PU SPIKE DPlY 
STD. ERROR O F  I T E M  8 DPM 
242 PU SAMPLE COUNTS C T S  
239  PU SAMPLE COUNTS C T S  
2 3 9  PU I N  SAMPLE P C I  
STD. E R R O R  ( C C U N T S t S Y S )  P C I  
CONCENTHATION 2 3 9 P U  FCI/GMA 
STD. ERRCP ( C N ' I t S Y S )  PCI/GMA 
REF E BE N CE S - C fi h DOCS . 

EOCCA 

781203  
7 9 0 2 2 1  

3,016 
0.G69 
0.209 

37 .400  
0- 130 
4 6 5 5 3  

7078  
2 ,561  

3.3872-02 
12.271 

0 ,162  
R 1 1 2 R O  

c n  

1+ ~ * $ * * * * * 4 * + * + * * * * * * * * * * * * * * * + * * * * * * ~ * ~ * *  

* RESULTS: AT T I M E  O F  F I F i S T  HEASUREflENT * * *$ * * * * * * * * * * * * * * * * * * * * * *~~~* * * * * * * * * *~* * *  

1 

1. PU CCKCEKTEATIOK O R  €ATE (WTL. liEkN) 
2.  STiL.EhF\Oh {EXTERNAL) 
3. STC. EEROR ( INTERNAL)  
4 .  V A K I A N C E  l i kTI .G ,F  
5 .  FKBCTIONML STD. ERHOk 

6 .  FU ( M E A N )  I N  A L I Q  # l  : 2 -  56 1-+ 

12.271 FCi/GMB 
0.009 PCI/GMk 
0.102 E C I / G M A  
~ , O O O  
0. C132 

0.034 FCI 

+ * * * * * * * * * * * * * * * * $ * * + * * * * ~ ~ ~ *  
* EESULTS: AT T I E %  OF EVENT * ~ * + * * * * * * * * * * * + * * * * * * * * * * ~ ~ ~ *  

% 

FU CONCENTRATION O R  RATE: 12.283 5 0 .162  D C i / G M  A 

ANALYZED B Y :  SEE ' CHECKED: &lf/,LpA 

SA CARD: CEIZM P I L E : -  TC (BY/DATE):  CtiR FILE: - S R  FORM: 

CHB FORM 1 0 / 1 4 / 7 7  (HFL) 

8 0 0 0 4 1 9  



4 0 - 0 0 4  E 3 3 1  ?U231! (PiEd)  b i l E T b I L E 3  RESULTS: 

239EU ( E L U T C X I U M )  PRIVACY ACT MATERIAL REMOVED 
I 4 4 * * * + * * * * * * * *  

KAFE:  *CASE NO.: 4 0 - 0 0 4  * S A ? l P L Z  N O .  

EVENT: LEATH/F *LATE O F  E V E N T :  4 5 1 0 0 3  *LA3 NO.: 3 4 0 2  

T Y E E  :30 SAPFLE DESCRIPTION: EUMFiTDlST k l I X  OF T h A B  COfrT OF EOD2 

UNIT ___-___---  ANALYSIS NUMEER----------  I T E M  
1 

1 

1. 
2. 

4 .  
5 .  
6 .  
7.  
8. 
9.  

10. 
71. 
12. 
1 3 .  
14. 
15. 
16. 

-. 
i 
4 .  

SAiiPLZ s!lc-::!J?I"un 
ME?'P.CD 
D A T E  EEQUES'IED 
CATE ANALYZEC 
SALlFLE SIZE G ;A 
ELIGUOT ( F E A C T I G N )  
SAlYPLE SIZE P!EP.ZilfiED G E A  
242 FU ?PIKE DFM 
CTD. E G E O E  CF I T Z a  0 ZPM 
242 FU SAMPLE COUNTS CTS 
239 FU S A E P L E  C G U N T S  CTS 
,239 PU I N  SAMPLE PCI 
STG. 26EGR (CCUNTS+SYS) FCi 4 
CONCENTRATION 239PU PCI/GMA 
ST3. EKEOR(CNT+SYS) PCI/GMA 
REFERENCES-CER DOCS. 

ZO Z I A  
c RI 

7 8 1 2 0 8  
7 4 6 2 2 8  

0 . 4 2 6  
0 . 4 0 0  
C. 1 6 2  

3 7 . 4 0 0  
0 . 1 3 0  
481 4 6  
1 1 1 8 8  
3.9 15 

3 2 9 6 - 0 2  
2 4 , 1 1 5  

0 .267  
R 112RO 

1. PU C C N C E N ' I K A T I O N  3ii R A T E ( k ' T D .  MEAN) 
2. ST.C.ERROR (EXTERNAL) 
3. S ' I C .  EiihOh (IIiTETtNAL) 
4. V k E I A N C E  R A T I 0 , F  
5. F R A C T i O N A L  STD. E R E O H  

6 .  PU (IYEAN) I N  A L I Q  Y 1  : 3.915-+ 

4 * ~ + * * * * * * * * * * * * * * * * 3 * ~ * * * ~ * *  

* hESULTS: AT T I E E  OF EVENT * +*++************************* 
P U  CCSCENTRATICN OR RATE: 2 4 . 1 3 7  2 

1 ' 1  
A N A L Y Z E D  BY:  SMM 

COEEENTS A P D  E E F E E E K C E S :  

CHECKED: -bl -- ';/ ',; 

---------_-___-_ 

24. 1 1 5  r " C I / G M A  
0 . 0 0 0  FCI/GMA 
0.267 P C I / G E A  
0 .000  
0 .0111  

0.043 P C I  

0 .267  PCI/GLYA 
y .-~ 

R E V I E W E D  ~ ~ Y / D A T E :  TXE 'G 

S A  C A R D :  CHEM FILE:- TO ( B P / D A T E ) :  CHii  F I L E :  SI( FORM: 

C E F  T O R N  1 0 / 1 4 / 7 7  (HFL)  

8 0 0 0 4 8 0  PRIVACY ACT MATER!AI QER47\!FD 



DETAILED RESULTS:  4 0 - 0 0 4  E O D T  P U 2 3 S  (MEW) 8 1 1  

N A C E :  __ *CASE NO.: 4 0 - 0 0 4  *SAMPLE NO.: i 

EVENT: DEATH/E *DATE OF EVENT: 4 5 1 0 0 3  *LAB NO.: 3403  

'IYFE :BO SAMPLE D E S C b I P T I O N :  HUMRTDIST TRAB PORTION O F  EOD2 

ITEM ANALYSIS  NUMBER---------- UNIT ---------- 
1 

1 .  
2 .  

4 .  
5 .  
6. 
7. 
8. 
9 .  

10. 
11. 
12. 
1 3 -  

'"z 14. 
15. 
1 6 .  

7 
4 .  

SAMPLE SUB-NUHBER EO DTA 
METHOD C R I  
DATE REQUESTEC 781208 
LATE ANALYZED 7 9 0 2 2 6  
SAHPLE S I Z E  G M A  9.320E-02 
A L I  GUOT (FRACTION)  0 . 4 0 0  
SAHPLE S I Z E  MEASURED G M A  3 . 7 2 8 E - 0 2  
2 4 2  FU S P I K E  DPM 37.400 
STD. E h h O R  O F  I T E H  8 DPM 0 . 1 3 0  
2 4 2  FU SAHPLE COUNTS C T S  65755 
2 3 9  PU S A B P L E  COUNTS CTS 9 407 
239 PU I N  SAMPLE P C I  2 .410  
STD. EhhOR (CGUNTS+SYS) P C I  2 . 7 8 6 E - 0 2  
CONCENTRATION 239PU PCI/GMA 6 4 . 6 5 6  

REFERENCES-CHR DOCS. R 1 1 2 R O  
S'ID. EFiRGh (CNT+SYS)  PCI/GMA 0 .747  

1. FU CONCENTRATION Oii  hATE(WTD. HEAN) 6 4 . 6 5 6  PCI/GMA 
2. S'IC.ERROR (LXTERNAL) 0.000 PCI/GMA 
3. STD. E h R O R  ( I N T E R N A L )  0 .747 PCI/GMA 

5. FRACTIONAL STD.  EhROR 0.0116 
4 .  VARIANCE R A T I 0 , F  0 .000 

6 .  PU (HEAN) I N  A L I Q  Y 1  : 2 . 4  lo-+ 0 .028  P C I  

***************************** 
* RESULTS: AT T I M E  OF EVENT * . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PU CONCENTRATICN OR RATE: 64 .718  2 0 . 7 4 8  PCI/GMA 

ANALYZED BY: S M M  CHECKED: 

------------------- COMHENTS A N D  REFERENCES: 
: I  

S R  FORM:  S A  CARD: CHEM F I L E :  - TO (BY/DATE): CHR F I L E :  



1. 

2 .  

4. 

,. 
L. 

c 

5 .  
7. 
?. 
9. 

1 .3 . 
1:. 

12. 
12. 
1 q. 
1 q .  

16. 

C Y R  FCRM 13/19 /77  (HFL) 

8 0 0 0 4 8 2  
PRIVACY ACT MATERIAL REMOVED 



PRIVACY ACT MATERIAL REMOVED 
C A L C I U ? !  * * *****  

E V E h T :  G E A T R / E  + D A T E  OF E V E S T :  4 5 1 0 0 3  * L 4 b  NO.: 2 9 3 6  

T Y F 5 :  E3 *SAdPLE D Z 3 C I i I P T I G M :  H U i l L T l S  

1. 
2 .  
3 .  
3. 
5. 
6. 
7. 
5. 
0 .  

13.  
'1. 
12.  
13 .  
14.  

SAdPL E S r! B- N3;1 E? EE 21c;c ElC2C 
IETHOD C H X  CHA 
DATE E E Q U d S T E D  790414 7 8 3 4 1 4  
D A T E  4NALYZED 7 9 0 6 3 0  7807C5 
SAriPLE S I Z F  GMk 2 . 2 4 6  0 . 2 4 6  
A L I Q U O T  F 3 A C T I O N  3 .200  0.2co 
VCL. O F  ALIQUOT . r L  25 .003  25.000 
VCL. M F A S U R E D  i3L 3.025 0.025 
A L I Q U O T  FACTOR 2.300E-05 2.J00E-04 
S A E P L E  SIZE HE.9SrJSED G M A  4.914E-05 4.914E-35 
CA TN ALIQUOT UG 15.1'33 14.930 

CA C G N C N  OFC RATE ? I G / G M A  307.i95 303 .216  
L E E E F E N S E S - C € i R  DOCS. ZC33JS RC 33 JS 

STD. E E i R O R ( S Y S )  - 2% U G  C. 3 6 2  c . 3 5 9  

+++**********+* 
* R E S U L T S  * *************** 

1. CA C O N C E N T B A T I O N  OR R A T E ( W T 3 .  Y E A N )  3 0 5 . 2 3 1  M G / G P I A  
2. STD.ERROF. (LXTERNAL)  2-93 5 13G/GH A 
3 .  STD. E R P O R  ( IKTXRNAL)  5.188 MG/C;MA 
4. VAEIANCE RATIO,F 0.154 
5. FEACI ' IONAL STD. E B R O B  5.017 

+ * * w * * * * * *  

CA (ME41Y) T N  A L I Q  # l  : 1 4 . 9 3 9  2 3 . 2 5 5  U G  

CB CONCENTEATION 0F RATE: 3 0 5 . 2 3 1  5 5 . 1 6 9  ?iG/G?lA 

**********************************a** 
* ASH C O N T E N T  O F  BONE, ( C A / A S H = 0 . 3 d 7 )  * **+********+****************************** 

A S H  CONTENT C. 1 9 3  S+ 0.0033 
ASR/GMb 7 9 . 9 %  

SE) G M  L 

TO ( B Y / D A T E ) :  CHR FILE:-- SR FORM: - SA C A F D :  CHElY FLLE: - 
C H 2  P O R I  3 / 7 / 7 5  (HFL) 

8 0 0 0 4 8 3  
PRIVACY ACT MATERIAL REMOVED 



E l C . 2 5  
LF 1 

7 7 2 q 1 . 2  

c.5c1 
1 . O D 3  
L'. 5C1 

4 2 . 7 4 2  
3.381 
2 S P C L 1  
1 j 6 5 2  
= .39 ' i  

1 6 . 1 6 4  
3 . 2 3 4  

6 1  1 l F B  

7 b c 7 ? q  

I. 1 7 3 ~ - ~ 1  

6 .  F l i  ( ' I F A N )  ifl S l I Q  *1 : 1.E97-t 3 .016  FCi 

* * * * f + * * + * * * * + * * * * * v * * * * 4 * * * *  

* O ? : S i r i T S :  Ar r;63 SF F V B N T  * 
*+*********+****+************  

70 ( B Y / D A T E ) :  CHB F T L E :  _______ S k  F 3 3 a :  - SA C A K D :  __ C H Y Y  FILE:------ 

C H R  F O R 3  1 9 / 1 4 / 7 7 ( P F L )  

8 0 0 0 4 8 4  



1.  
f. 

'4 . 
6 .  

8. 

I C .  
1 ' .  
12 .  
1 3 .  
1 4 .  
15. 
1 6 .  

- - .  
C 

7 
I .  

L " -. 

5P. Cl)h?l:  __  S A  C A R D :  cH33 F I L E :  - T3 (5Y/DP?E): C i i E  F I L E :  __ 

C H F  F O F Y  1 7 / 1 9 / 7 7  ( h F 1 )  

8 0 0 0 4 8 5  PRIVACY ACT MATERIAL FiEMOVED 



DETAILED R E S U L T S :  41)-004 K 4 C 3  FU239  (NEW) 8 1 1  

PRIVACY ACT MATERIAL REMOVED 
2 3 9 PU (PLUTONIUM)  

NAilE: *CASE NO.: 40-004 *SAMPLE NO. : ? 

EVENT: DEATH/E *DATE OF EVENT:  4 5 1 0 0 3  *LAB NO.: 2984 

' I Y F E  : B C  SAMPLE DESCRIPTION: FEMRTMS 

I T E M  A N A L Y S I S  NUMBER---------- UNIT --------- - 
1 2 

1 .  
2 .  
3 .  
4 .  
5. 
6 .  
7 .  
8 .  
9, 

10.  
1 1 .  
1 2 .  
13. 
1 4 .  
15 .  
1 6 .  

SAi lPLE SUB-NUHBER 
METHOD 
GATE R E Q U E S T E D  
DATE ANALYZED 
SAMPLE S I Z E  G MA 
A L I Q U O T  ( F R A C T I O N )  
SAMPLE S I Z E  MEASURED G MA 
242 PU S P I K E  DPM 
STD.  ERROR OF I T E M  8 DPM 
242 PU S A H P L E  CCUNTS C T S  
2 3 3  PU SAMPLE COUNTS C T S  
239  PU I N  SAMPLE P C I  
S T D ,  E R R O R ( C C U N T S + S Y S )  P C I  
CONCENTRATION 239FU PCI /GBA 
STD.  ERROR (CN' I+SYS)  PCI/GMA 
REFERENCES-CHR DOCS. 

K4C3B 
CR 1 

770'8 12 
7 9 0 2 0 7  

0.0 10 
0 .229  

3 7 . 4 0 0  
0 , 1 3 0  
3 5 2 2 2  

7 4 5 5  
3 .566  

4.712E-02 
1 5 . 5 7 9  

0 . 2 0 6  
b112RO 

2 1 . 6 a 4  

*+**+*************************************** 
4: GESULTS:  AT T I M E  O F  F I h S T  MEASUREMENT * 
6*6++******+*******+*********4****4******* 

K 4 C 3 C  
C R I  

7 7 0 8 1 2  
7 9 0 3 1 2  

0.009 
0 . 2 0 7  

37 .400  
0 . 1 3 0  
3 5 3 1 0  

681  9 
3 .254  

4.450E-02 
15 .684  

0 .215  
R 1 1 2 R O  

21.884 

1. FU CONCENTRATION OFi K A T E ( U T D .  MEAN) 15 .629  PCI/GMA 
2. STD-ERf tOR ( E X T E R N A L )  0.052 PCI/GMA 
3 .  STD.  ERROR ( I N T E R N A L )  0.149 PCI/GMA 
4. V A k I A N C E  R A T I 0 , F  0. 124  
5. FRACTIONAL STD. ERROR 0 .0095  

6. P U  (MEAN) I N  A L I Q  # l  : 3.578-+ 0 .034  P C I  

F U  CONCENTRATION O R  RATE: 15 .644  2 0 , 1 4 9  P C I / G B A  

ANALYZED BY:  SHM CHECKED: & I_ i ;/, I,/? 

SA CARD: CHEH F I L E :  T C  (BY/DATE) :  CHR FILE: SR F O R M :  

C H f i  FORM 10/14/77  (HFL) 

8 0 0 0 4 9 0  



1. - .. 
i 

- 1  . 
4.  - - 
C. 
7. 
G .  
q. 

7 T .  

'1. 
1 2 .  
1 2 .  
1 !.!. 
? 5. 
I C .  

K O b 2  

7 7 ' ) 8  1 L 

7 6 ) C ? 4  
3. 1 5 6  
I .? . ) :  
C .  1 5 6  

u 2 . 7 4 3  
i j .39a 
1734f . i  

; c79  
1 .538  

5.  j72:-3, 
9. E 8 2  
2 . 3 2 6  

'li 1 0 5 c  

c a r  

FL' C C N C P F T k A T I C N  ? ?  F A T F :  3 . 3 5 2  2 2 .  ? 2 6  PCI /C;MA 
2 3 7  jz ?L, 

- - l j  R E VI F w E D e u/ D 9 r E: . i b R 3 Y Z P C  Ek': C G C  C H E C K 3 D :  - 2 - w  - I  

C H F  FCEI?I 19/1$/?7 ( F F L , )  

8 0 0 0 4 9 2  
PRIVACY ACT MATERIAL REMOVED 



PRIVACY ACT MATERIAL REMOVED 



1. 
+ 
L o  

7 
4. 

4. 
5. 
6. 
7 .  
E. 
9 .  

1 1: . 
11. 
? 2 .  
13.  
1 Q. 
1 F. 

16 .  

1 

L.3 1 
C d I  

77081; 
' 8 3 5 i 5  

3 . 1 3 9  
1 .633  
3 .149  

4 2 . 7 4 0  
0. 350 
9 3 4 8 q  

3 0 4 9  
1 . 7 7 5  

3 . 3 7 3 P - 3 2  
l ? . t 7 0  

9 . 2 2 7  
rl 1 3 Gc 

* * 4  f 9 4  *+*  * * + r  * * *  t* * * * *+** P** gr ** **  f a* Q * * * 0 4 

F.?SrJiTS: 4T T i Y F  O F  F I R S T  I E d S t J R S I Z N T  Ir 

* * + * * * * * * * * * * * * * * * * * $ + * * * * * * * * * * * * ~ * + * + * * * * *  

+ u * * * * * * * * * * * * * * * * * * * * * 4 * * * * *  

* C E S U L I S :  AT TIYE OF ? V E Y T  * 
* * * * * * * + * * * * * * * * * * * * * * * * 4 * * * +  

C B P  FORM 13 /14 /77  ( H F L )  

8 0 0 0 4 9 4  
PRIVACY ACT MATERIAL REMOVED 



D E T A I L E D  RESULTS: PRIVACY ACT MATERIAL REMOVED 4 0 - 0 0 4  Q 5 A C  PU239 (NEL) 8 1 1  

239EU (PLU' IOl i IUM)  +*+++**+*** * * *  
N A M E :  *CASE NO,:  40 -004  *SAMPLE NO.:  

E V E N T :  DEATH/E *DATE O F  EVENT:  4 5 1 0 0 3  * L A B  NO,: 3 6 8 7  

I Y F E  : B O  SAMPLE D E S C R I P T I O N :  VEhT4TbBO COKT PORTION O F  Q5Al 

I T E M  U N I T  _-_---_--- ANALYSIS NUMBER---------- 
1 

1,  
2. 
3 .  
4 ,  

6. 
7. 
8. 
9 .  

10. 
11.  
12.  
1 3 .  

- 14. 
15 .  
16. 

4 -  

SAMPLE SUB-NUdBER 
METHOD 
DATE REQUESTED 
C A T E  A N A L Y Z E D  
SAMPLE S I Z E  GMA 
A L I Q U O T  ( F R A C T I O N )  
SAMPLE S I Z E  MEASURED G MA 
242 FU S P I K E  DP M 
STD. E R R O R  GF I T E H  a DPM 
242  PU SAMPLE COUNTS CTS 
239 PU SAMPLE CCUNTS CTS 
239 PU I N  SAMPLE PCI  
STD. EBhOR (CCUNTS+SYS) PCI 
CONCENTRATION 239PU PCI/GMA 
STD, EEiROR (CNT+SYS) PCI/GMA 
REFERENCES-CHR DOCS. 

Q5ACA 
C R I  

7 9 0 5 1 5  
7 9 0 6 2 2  

0 .404  
0.040 

1.6 17E-02 
3 7 . 4 0 0  

0. 130  
1 6 3 8 0  

1 6 9 6  
1 .745  

4.49 1E-02 
1 0 7 . 9 0 0  

2 .778  
R121RO 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RESULTS: AT T I M E  O F  FIRST MEASUREMENT * + *+* * * * * * * *+* *+* * * *~* * *~* * * * * *~* * * * * * * * *~*  

1. FU CCNCENTRATION OR RATE(WTD. M E A N )  107 .900  PCI /GMA 
2. STD-ERROR (EXTERNAL)  0.000 PCI/GMA 
3. STD, ERROEi (INTEbNAL) 2.778 PCI/GMA 

5.  F R A C T I O N A L  STD. ELiROR 0 .0257  
4 ,  V A R I A N C E  RATI0,F 0.000 

6 .  PU ( B E A N )  I N  A L i Q  Y 1  : 1.745-+ 0 . 0 4 5  P C I  

a*+* * * * * * * * * * * * * * * * * * * * * * * * * *  
* RESULTS: AT T I M E  OF EVENT * 
+ * a * * * * * * * * * * * * * * * * * * * * * * * * * *  

PU C O N C E N T R A T I O N  O R  RATE: 1 0 8 . 0 0 4  2 .780  PCI/GMA 

R E V I E W E D  BY/DATE:E'DO '% 3/3/ A N A L Y Z E D  BY: SMM CHECKED: -k! i$#g 

CHEM FILE: TO (BY/DATE):  CHR FILE: SEi FORM: SA C A R D :  

C H K  FORH 10/14/77(HFL) 

8 0 0 0 4 4 5  
.PRIVACY ACT MATERIAL REMOVED 



DETAILED RESULTS:  
PRIVACY ACT MATERIAL REMOVED 

239PU (PLUTONIUM) ++**+*********  

4 0 - 0 0 4  Q5AI 2U239 (NEW) 8 1 1  

*CASE NO.: 4 0 - 0 0 4  *SAMPLE NO.: 

EVENT: DEATH/E *DATE OF EVENT: 4 5 1 0 0 3  *LAB NO.: 3 6 8 8  

'IYFE :EO SAMPLE D E S C k I P T I O N :  VEF,T4THBO l y I X  OF COEtT + TRAB OF Q5A1 

ITEM ANALYSIS NUMBER---------- UNIT _-----_--- 
1 

1 .  
L. 
7 

4. 
5 .  
6 .  
7. 
8. 
9. 

10. 
11. 
12. 
13.  

ru. 14. 
15. 
16 .  

a. 

SAMPLE SUE-  N UMBER 
METHOD 
DATE EEQUES'IED 
CATE ANALYZED 
SAHPLE S I Z E  G MA 
A L I G U O T  (FRACTION)  
SAMPLE S I Z E  MEASURED G M A  
242  EO SPIKE DPM 
STD. EEROR O F  I T E H  8 DPM 
242 FU SAHPLE COUNTS CTS 
239 PU SAf lPLE CCUNTS C T S  
239 PU I N  SAMPLE P C I  
STD. EhROR (CCUUTS+SYS)  PCX 
CONCENTEATION 239PU PCI/GMA 
STD. EkKOR ( C N T t S Y S )  PCI/GMA 
EEFERENCES-CHR DOCS, 

Q S A X A  
C R I  

7 9 0 5 1 5  
7 9 0 6 2 2  

1 .127  
0 .010  

1. 127E-02 
3 7 . 4 0 0  

0 .130  
1 5 6 0 8  

2 1 7 2  
2.345 

5 . 4 3  1E-02 
2 0 8 . 0 4 4  

4 .8  19  
R 1 2 1 R O  

+ * o * + * * * + * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
* RESULTS: AT T I M E  OF FIRST MEASUREMENT * 
* * + 9 * * * * + * * * ~ * 8 * * + * * * * * * ~ ~ * * * ~ ~ * ~ ~ ~ * ~ * ~ ~ * ~  

1. PU CONCENTRATION OR RATE(WTD. MEAN) 208.044 PCI/GMA 
2. S T C .  ERROR (EXTERNAL) 0.000 PCI/GMA 
3 .  STD. EkROR (INTERNAL) 4.819 PCI/GMA 

5. FRACTIONAL STD. ERFtOFt 0 . 0 2 3 2  
4. VARIANCE R A T I 0 , F  0.000 

6 .  PU (MEAN) I N  A L I Q  # 1  : 2.345-+ 0.054 P C I  

* *  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
* RESULTS: AT T I H E  OF EVENT * ***************************** 

r. ,-' .' . ._ . 

208 .244  + 4.824 PCI/GMA PO CONCENTkATIGh OR RATE: - 
ANALYZED BY: SHE CHECKED: b' H E V I  E W E D i3 Y/D A TE : m' "'-"8 
--------------- COaMENTS A N D  REFERENCES: 

T O  (BY/DATE):  CBB F I L E :  S B  FORM: S A  CARD: CHEM FILE: 

CHFi I O R M  10/14/77  ( H F L )  P R I V N Y  ACT MATERIAL REMOVED 

8 0 0 0 4 9 b  



1 

DETAILED R E S U L T S :  40-004 Q5AT P U 2 3 9  ( 3 E ' J )  dill( 

2 3 S F U  (PLU'ICNIUM) * * *  *********** 
hAME:  *CASE NO,: 4 0 - 0 0 4  *SAMPLE NO.: Q -  

PRIVACY ACT MATERIAL REMOVED 

E V E N I :  D E A I I H / E  + D A T E  OF EVENT:  4 5 1 0 0 3  *LAB NO.: 3689 

T Y F E  : ao  SAMPLE DESCE I P T  I O  N :  

I T E M  UNIT 

1. SAMFLE S U B - N U M B E R  
2 .  METHOD 
3 .  C A T E  REQUESTED 
4 .  DATE ANALYZED 
5. SAMPLE S I Z E  G MA 
6 .  ALIQUOT (FRACTION)  
7. SAMPLE S I Z E  MEASURED GMA 
8 .  2 4 2  PU S P I K E  DPM 
9. STD. ERROR OF I T E f l  8 DPPl 

10. 2 4 2  PU SAHPLE COUNTS C T S  
11. 239 PU SAMPLE COUNTS C T S  
12 .  2 3 9  PU IN SAMPLE P C I  
13. STD. ERROR (COUNTS+SYS) P C I  
1 4 .  CONCENTRATION 2 3 9 P U  PCI/GMA 
15. STD, EREOR ( C N I + S Y S )  PCI/GMA 
1 6 .  REFERENCES-CHR DOCS. 

VEHT4THBO T R A B  PORTION OF QSA1 

ANALYSIS NUMBER---------- - ----___ _- 
1 

Q 5 A  TA 
CB I 

7905 15 
7 9 0 0 2 2  

0.236 
0.0 40 

9 . 4 5 2 E - 0 3  
3 7 , 4 0 0  

0 .130  
1 2 7 4 1  

1680 
2 .222  

5.81 8E- 02  
235.043 

6 ,155  
E t l 2 1 R O  

**************+**********************+** 
* RESULTS: AT T I M E  OF F I B S T  MEASUREMENT * *+***+**+********+*******************~**** 

1. FU CONCENTRATION Ofi f iATE(WTD- MEAN) 
2. S'ID.ERkOFi (EXTERNAL) 
3 -  STD. ERROR ( INTERNAL)  
4 .  VALIANCE R A T I 0 , F  
5 .  FRACTIONAL STD. E R R O R  

6 -  PU (MEAN) I N  A L I Q  # 1  : 2.222-+ 

**~********+************~****  
* EESULTS:. AT T I M E  O F  EVENT * 
* a * * * * * * * * * + * * * *  **** ********* 
PU CONCENTRATION O R  RATE: 235.269 2 

ANALYZED B Y :  SMM 

CCBNENTS A N C  REFERENCES: 

CHECKED: . l.4 z \;//$/27 

------_------ 

2 3 5 . 0 4 3  PCI/GMA 
0 ,000  PCI/GMA 
6.155 PCI/GMA 
0; 000  
0.0262 

0.058 P C I  

6.161 PCI/GMA 

REVIEUED BY/DATE: 

S A  CARD: CHEM T I L E :  T C  (BY/DATE): CHR F I L E :  SR FORM: 



PRIVACY ACT MATERIAL REMOVED 

1. 
2 .  
3 .  
4. 
5. 
6 .  
7 .  
3 .  

13. 
11. 
12. 
1 3 .  
1 4 .  

'? 
I .  

2 1 3 c  
CHA 

77i2812 
- '83639 

3 . 2 4 5  
0 . 2 0 0  

25. C 3 C  
0 .  9 L 5  

2 . 3 0 3 E - 3 4  
4.990E-05 

16 .952  
0 . 3 9 3  

3 3 u .  8 9 3  
fi C 3 J S 

2 1t:c 
CFrA 

7 7 0 8 1 2  
7 8 0 7 0 5  

0 .245  
3 . 2 0 1  

25.900 
2.025 

2 . 0 0 P P- 0 -4 
4. S 0 ij E- 0 5 

1 7 . 3 3 3  
c.uc.9 

3 5 3 . 06 2 
F C ? n J S  

. \.. 1 'r 

C t .  C G X C E N I ' F A T T O W  rJP R A T E :  3 4 8 . 9 0 9  - + 5 .717  IYG/GMA 

P W U JUL 1 3  1978 
A W A Z . Y Z E 2  3Y: ? X U  C H E C i ( 2 9 :  _ _ _ _  

TC ( B Y / D A T E ) :  CHR FILE: - SR F@RM:- 5.9 C A E D :  C H W I  FILE: _ _  
CHR FOR3 3/7/75 (HFL) 

8 0 0 0 4 9 8  
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To Whom It May'Concern: 

aRIVAC'{ ACT MATERIAL REMOVED 

MAR 2 6 1975 

( -  - ) 
of C o r p u s  C h r i s t i ,  Texas , 1, - 

(name) (city and s ta te)  

(name) 
being t h e  next-of-kin of 

hereby authorize t h e  disinterment and examination of the remains of my 

, do 

la te  fa ther  / ' , under 
(re la t io n s hip) (name) 

the direction of t h e  Center for Human Radiobiology of the Argonne National 

Laboratory, 9700 South C a s s  Avenue, Argonne, Illinois 60439, or i ts  

scientific successors ,  such  disinterment and  examination to be for the 

purposes of advancing medical and scientific research and education. 

authorize t h e  tran,sportation of said remains to  Argonne National Laboratory 

I 

for t h e  purpose of carrying out such examination and to retain s u c h  bone 

specimens a6 the scientific personnel may deem fi t .  Following examination, 

t h e  remains will be returned for reinterment. The grave site will be restored 

to  its original condition af ter  disinterment and again after reinterment. All 

t h e  above procedures will  be accomplished a t  no cost  to me. 
- 

Signature - 
I 

cp 
0 
0 
0 
cn 
0 
W 

C o r p u s  C h r i s t i ,  Texas 78404 

Address City, State a?B 

M a r .  20, 1 9 7 5  
Date 

6 

PRIVACY ACT MATERIAL REMOVED 
Witness : 

- 

Name Ad clre s s City, State 



' I  

.. 
To Whom It May Concern: 

I? - of Gr,tna / oLL/ S 1 1 ' 2 - k Y 4  I 

(citG and s ta te )  - 
' (name) 

- do being t h e  next-of-kin of 

hereby authorize the disinterment and examination of t h e  remains of my 

l a t e  f n  t h  c y  I 

t h e  direction of t h e  Center for Human Radiobiology of t h e  Argonne National 

Laboratory, 9700 South Cass Avenue, Argonne, I l l inois 60439,  or i t s  

(name) 

- 1  under 
(re la t ions hip) (name) 

scient i f ic  successo r s?  such  disinterment and  examination to  be for the 

purposes of advancing medical and  scient i f ic  research and education. I 

authorize t h e  transportation of said remains to Argonne National Laboratory 

for the purpose of carrying out such examination and  to retain such bone 

specimens as the  scient i f ic  personnel may deem fit.  Following examination, 

the remains will be returned for reinterment. The grave site will be  restared 

t o  its original condition af ter  disinterment and  aga in  after reinterment. Ai l  

t h e  above  procedures will be accomplished at no cos t  t o  me. . 

S ig na t ur e 

U 

Witness:  
0 

PRIVACY ACT MATERIAL REMOVED 



QL3 ,- 

! f  
3 r - F  If  i t  c m  b'e done convenient ly  

I would l i k e  t o  be advised i f  n d  
where t h e  results  of your f i n d i n g s  
become R v d l n b l e  for review. 

ACT MATERIAL REMOVED , 

To Whom It May Concern: MAR 2 6 1975' ' c 
- 

of Arl ington ,  T e x ~ s  I, t 

(name) (city and state) 
being t h e  next-of-kin of t do 

(name) 
hereby authorize the disinterment and  examination of the  remains of m y  

I , under late f &her 

t he  direction of the  Center for Human Radiobiology of the Argonne National 
(relations hip) (name) 

Laboratory, 9700 South Cass  Avenue, Argonne, I l l inois 60439,  or its 

sc ien t i f ic  successo r s ,  such  disinterment and  examination to  be for t h e  

purposes of advancing medical and  scient i f ic  research and  education. I 

authorize t h e  transportation of said remains to Argonne National Laboratory 

for the purpose of carrying out s u c h  examination and to retain such  bone 

specimens as the scientific personnel may deem fi t ,  Following examination, 

t h e  remains will be  returned for reinterment. T h e  grave site wil l  be  restored 

t o  its original condition after disinterment and  aga in  af ter  reinterment. All  

t he  above procedures will be accomplished at no cos t  to m e .  

. r  - 
Signa tu e 

/ 

jyq 02'75 

W i tnes  5: 

5 

&lington ~ e x n s  76010 
- 

Addre s s City,  State 

1blerch 18, 1975 
Date 

PRIVACY ACT MATERIAL REMbVED 



03 
0 
0 
0 
tn’ 
0 
CT 

i 1 ---- \ -  

MAR 1 5  1975 PRIVACY ACT MATERfAL REMOVED To Whom It May Concern: 

I do being t h e  next-of-kin of -- 
(name) ’ 

hereby authorize t h e  disinterment and exarnination of the  remains  of my , .  
, under 

r e  Is. t ions h ip) ( n a m e )  
the direction of t h e  Center for Human  Radiobiology of t h e  Argonne National 

Laboratory, 9700 South C a s s  Avenue, Argonne, I l l inois 60439,  or i ts  

scient i f ic  successo r s ,  such  disinterment and  examination to  be for t h e  

purposes of advancing medical 

authorize t h e  transportation of 

for the purpose of carrying out 

and scientific research and education. 

s a id  remains to  k g o n n e  National Laboratory 

I 

s u c h  examination and to  retain such bone 

specimens a s  t h e  scient i f ic  personnel may deem f i t .  

t h e  remains will be returned for reinterment. 

to  i t s  original condition after disinterment and  again after reinterment. 

Following examination, 

Tlie grave s i t e  will be restored 

A l l  

the  above procedures wil l  be accomplished at  no cos t  to  m e .  

* 
_ -  - 

- . _ _ -  - -- --- Signature 
7- 

Witness :  



To Whom It May Concern: PRIVACY ACT MATERIAL REMOVED 
MAR 1 5 1915 

being  t h e  ne&-of-kin of L 

(name) 
hereby au thor i ze  t h e  d i s in te rment  a n d  examination of 

Of m y  

under 
.. >, 

-_ l a t e  I---. 

t h e  d i r ec t ion  of t h e  Cen te r  for Human Radiobiology o t h e  Argonne National '"""'M ' ( re la t ionship)  

Laboratory,  9700 South C a s s  Avenue, Argonne, I l l ino is  60439 ,  or i t s  

s c i e n t i f i c  s u c c e s s o r s  , s u c h  d is in te rment  a n d  examinat ion  to  be  for t h e  

pu rposes  of advancing  medica l  a n d  sc i en t i f i c  r e s e a r c h  and  educa t ion .  

au tho r i ze  t h e  t ranspor ta t ion  of said remains to Rrgonne National Laboratory 

I 

for t h e  purpose  of car ry ing  o u t  s u c h  examinat ion  a n d  to  r e t a in  s u c h  bone 

s p e c i m e n s  a s  t h e  s c i e n t i f i c  personnel  may deem f i t .  

t h e  r ema ins  will be returned for reinterment.  

Following examinat ion ,  

T h e  g rave  s i t e  wi l l  b e  res tored  

t o  its or ig ina l  condi t ion  a f t e r  d i s in te rment  a n d  a g a i n  after reinterment.  A l l  

t h e  above procedures  will be accompl ished  a t  no cost to m e .  
h 

, 

Y .  

v - r - - - -  
Signature I_--- - 



PRIVACY ACT MATERIAL REMOVED 
TO Whom It M a y  Concern: 

03 
0 
0 
0 
cn 
0 
CQ 

hlAR 1 5 1975 

t do 
- -- being the next-of-kin of I 

hereby authorize the disinterment and examination of t h e  remains of my 
(name) 

I under l a t e  b- /( /y,/ ' -  c 

(re1;t'ionship) (name) 
the direction of t h e  Center for Human  Radiobiology of t h e  Rrgonne National 

TAaboratory, 9700 South C a s s  Avenue, Argonne, I l l inois 60439,  or i t s  

scient i f ic  successors  , such  disinterment and examination to  be for the 

purposes of advancing medical and scientific research and education. I 

authorize the transportation of said remains to Argonne National Laboratory 

for the purpose of carrying out s u c h  examination and to  retain such  bone 

specimens a s  the  scient i f ic  personnel may deem f i t .  Following examination, 

the remains will  be  returned for reinterment. T h e  grave s i t e  will  be restored 

to  i t s  original condition a f te r  disinterment and  again after reinterment. Al l  

t h e  above procedures wil l  be accomplished a t  no c o s t  to m e .  



w Proposed by Date 

PROPOSAL FOR EXHUMATION MMS (JEF) 4/3/75 

kame Case No. Date o t  b i r t h  ' 

Date of d e a t h  P l a c e  of d e a t h  Autopsy? Remains 
q 1 - 1  , 40-004 

10/3/45 Chicago, 11. -&Yes ,No &orma1 -Cremains 

RADIOACTIVITY DATA 

EXPOSURE: 

INTAKE: 

RE S IDUAL : 

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

2 4~ D a  / P u  
Radyonuc l i d e ,  Am8unt ( i f lknown) Dates Apr i l  A L , / ? + . f  

PUt3%/J )  && O A t P  l & d z  From To 
Nuc 1 i d e  A m t  . Date Lab Nuc l ide  A m t .  Date Lab ' 

REASONS FOR POST-MORTEM STUDIES - Unknown body burden 1 P r i o r i t y  group - Known i n t a k e  - Medical 

- C a l i b r a t i o n  comparison - Ra-228/Ra-226 - X D i s t r i b u t i o n  - Other 

Number of known Es t ima ted  number 
r e l a t i v e s  6 of c o n s e n t s  needed 6 
C eme t e r y  Address  . 

F u n e r a l  Home Address  / 

- Aus t i n , Texas 

PRIV- EXPLANATION IWLJVtU 

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

Cooperat i v e ?  
,Yes,No J N e v e r  used 

- Yes L N o  

PROPOSED 
ANALYSES 

Microradiography , Autoradiographic distribution of P u  in bone. 

R d i c  c.4 e m ,  I pfif-hoioc m f c  403 .b Y- -4 . 4- 

I - Y e s  - No x Never used 7 Chicago, XI. R 

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

Comments: I 

PRIVAC- 
HEMOVED 

Cannot 
RECOMMENDATION: - Y e s  -No -.L c p v  

Comments : 
&LA&-&&&& -&k A. F & h w  - i 9 ? ? f l J 2 * A U I  3/2c//73 
Assignmest o f  r e s p o n s i b i l i t i e s  f o r  p e r m i t s  

APPROVAL? - Yes - No -Defer 



.~ ~ 

3 i PERSONAL 

DATA ON 

I .  Full (10- d doc*os*d 2. Doto of dmath(month, day, ond yo=) 

- October 3,  1945 
3. D m t h  dum T ~ . f  
communicoblo 
d i s ~ o s o  HO 

DECEASED Ma le 

MANNER AND 

PLACE OF 
DISPOSAL 

FROM: 

AUTHORIZA- 
TION TO 
DISPOSE OF 

, BODY 

I 
M.th,,d of Bulo, cmmdlon 0 
dlsposal R o m o v o l O  Disintormrrt@ 

; DISPOSITION 

; OF BODY 

Austin,  Travis ,  Texas 
r t I ~ a ~ f ~ v i a I  (MM of c o m t o r y  w cremotwium) (city or town) (rtc 

disposal Chicago I Llino , 

Norno of o m b a l m r  (If none, writ. nons) 

~~ ~ ~~ 

N o m  of funoral dlroctor (License numborl Bus lness  oddross 

6220 Austin, Text - 
Llconse n u m b r  Buiinos;addross 

Distr ict (c i t  or procinct no.) (county) 
/ I  I .  . A L \ l h : ,  !L.?J ~ ~ ~ , - J ~  

Dote 

6-9-1975 

PRIVACY ACT MATERIAL REMOVED 

- ~ , .  4. 

‘Dote 

Burlod 0 

8 0 0 0 5  I O  

Namo of cometary or crematory 

Locot ion (city or town) (county) (stoto) 

Cromatod 0 
Norno of sexton or person In charge 





ARGONNE 
NATIONAL 
LAB0 RATORY 

PRIVACY ACT MATERIAL REMOVED MEMO 

June 13,  1975 

TO : C HR- RR 

FROM: J .  E .  Farnham 

SUBJECT: Disinterment of . (40-004) 

My contact with the funeral  Home was a I 

associate  manager. 
transit  permits and made the arrangements with the 
staff to do  the exhumation. 

sbtained the necessary disinterment and - -  Cemetery 

Upon my arrival in  Austin at 5:OO p.m. on June 9 ,  1975, I contacted the 
funeral home and was told that  Mr. would be working with 
m e  a t  the cemetery. Mr.- 
to  begin at 8:OO a .m.  on June 10,  1975. 
driving to the 
Cemetery are-here) and the Cemetery. I drove to 
Cemetery and checked the records and then went to the motel. 

explained that  the exhumation was scheduled 
He also gave m e  directions for 

Cemetery (records of burials in 

I drove to the 
arriving at 7:30 a .m.  There was no office building in the cemetery. Upon 
seeing a man sitting i n  a parked car  I went over and asked if he worked for 
the cemetery. He sa id ,  "Yes! I am a caretaker. I '  We sat in  his car ,  out 
of the rain,  and waited for Mr. and the diggers. When the diggers 
did arrive I saw that  they only carried shovels .  
was raining so hard they should go ge t  a tent t o  cover the grave. 

Cemetery early the next morning, June 10 ,  1975, 

I suggested that s ince it 

Mr. - 
during this period there was a break in the rain,  which allowed m e  to photo- 
graph the grave site and the headstone (the name and dates checked with 
the records). When the diggers returned we mounted a canvas cover over the 
grave site area,  see photographs. The two Mexican laborers began digging 
the grave with the shovels.  
but turned quickly into a mixture with sand. The deeper soil was a mixture 
of sand,  large stone and clay.  
of 3 f t .  A t  this depth we encountered the ground water table. 

arrived while the digging crew-was out getting a tent,  Also 

The first 6 in. depth was of rich black soil 

This soil was very wet right down to a depth 

After removing another 6 in.  of soil the men found themselves standing in 
6 in,of water. I asked to  go  get  a sump pump. He returned 

PRIVACY ACT MATERIAL REMOVED 

8 0 0 0 5  I 3  

\ N L - 2 6  I 1  1-68]  



c) 

TO: CHR-RR 
June 13,  1975 
Page 2 

PRIVACY ACT MATERIAL REMOVED 

unsuccessful,  but brought a 5 ga l  pail .  This proved to  be too big to use  as 
a bail. 
I cut the top off and this was used to  bail the water into the larger bucket. 
In this manner the 6 in .  of water was removed. 

The caretaker came with a n  empty plastic antifreeze container which 

I then requested the diggers to keep the foot of the grave deeper than the 
rest .  This allowed all water to fill i n  the lowest cavity and we were able to  
bail from this area. 
gloved hands as i t  was removed from the grave. The mud was removed in 
layers of 2 to 3 in. at a t i m e .  Finally, the left side of a wooden box was 
uncovered and we knew we were a t  the level of the casket. The right side 
and ends of the box were uncovered: no top was found. 

I kept sifting through each  shovel-full of mud with my 

The diggers continued to remove the mud and rock from within the box. A s  
I sifted through each  shovel-full I began to find pieces of g lass  and me ta l .  
This appeared to be the remains of a m e t a l  caske t  which had a g lass  viewing 
window. Eventually I began to locate pieces of very eroded bone. I found 
a few of the larger foot bones,  then the t ibiae,  femora, innominates , ulna and 
radii ,  the humeri, some rib and vertebrae fragments and pieces of skull  bone. 
We were unable to  find the mandible or any hand bones. We completely 
removed a l l  mud and water from the interior of the wood box. 
bottom was found for this box and we dug deeper than the side walls extended. 

In fac t ,  no 

I packed the skeletal  remains i n  plastic bags. 
to see i f  he could buy a cheap  sui tcase which I could put the bones and 
transit  permit into and thus bring . 
came back unsuccessful.  A s  it was late and I had only 30  minutes left t o  
ca tch  my flight, I changed clothes i n  the car ,  washed at the garden hose faucet ,  
requested Mr. 
Air Express, and then quickly left for the airport. 

Earlier I had asked Mr. 

bard back to ANL with me.  He 

to ship the remains a s  biological spec imens  via 

Early Wednesday morning 
that  the airline sa id  he must sh ip  i n  the Ziegler case. He had, therefore , 
packed the remains in  the case and delivered them to Braniff Air Lines  for 
shipment to ANL on Flight #126 on June 1 2 ,  1975. Mr. Victor Markiewicz 
picked up the remains a t  O'Hare Airport and delivered them to m e  here at 
Argonne. 

called me here at  Argonne to explain 

JEF:frc 

8 0 0 0 5  I 4  

PRIVACY ACT MATERIAL REMOVED 



PRIVACY ACT MATERIAL REMOVED 

$ 100 

L O O  

$ 2 o c  

, AUSTIN, TEXAS 78752,512f 454-561 1 
I - 

This statement is being sent at  this time in order that 
you may verify the details 

R, 
For the Funeral Expenses o f :  

00 

00  

00  

If there are any items not according to our mutual 
understanding, please call it to our attention. - -  - 

I 

, 
~ 

To : Mr. Joseph  E .  Farnham Date A p r i l  1 8 ,  1 9 7 8  
Center  f o r  Human R a d i o b i o l o g y  
Argenne N a t i o n a l  Laboratory  For the Funeral Expenses o f :  Argonne,  Ill. 6 0 4 3 9  &-uo+ 

Professional services of staff 
Facilities and equipment 
Auto equipment 
Casket as selected 
Outside container 
Clothing 
Sales tax 

CASH DISTRIBUTED FOR YOUR CONVENIENCE 

Extra cars 

Certified copies of death certificate 
Equipment, Opening and Closing grave 

Flowers, tax included 

Cemetery spaces 
Transport at ion 
Obituary notices 

Clergy honorarium ,/ 

c"h"=RAL HOME Paid In Full I 
AUSTIN. TEXAS 78752 I 

8 0 0 0 5  I 5  PRIVACY ACT MATERIAL REMOVED 
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19 

21 

23 

32 

3 4  

8 0 0 0 5  i b 



!-) 1, 
*RlVACY ACT MATERIAL REMOVED MICROFILMED 

APR 2 7 1976 

AUSTIN. TEXAS 78752 cWR/%t6@1#0s - 

August 7 ,  1975 

Re: 

Disinterment and s h i p p i n g  

Ba lance  on account: 5 403.29 

F U W R A L  HOME 
. .... ~ . . . .  

8 0 0 0 5  1 7  



h 4. v PRIVACY ACT MATERIAL REMOVED 

PHONE ( 3 1  2) LEMONT. ILLINOIS 60439 

PRIVACY ACT MATERIAL REMOVED 

8 0 0 0 5 1 8  
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