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ARGONNE HI~00 5
NATIONAL

LABORATORY INTRA-LABORATORY MEMO

November 27, 1985

TO: E. Huberman

rod

FROM: R. A. Schlenker

SUBJECT: Freedom of Information Act Request

We have been unable to locate the memo from Rowland to Schultz dated December
21, 1972 which you requested about 5:15 p.m. yesterday following the receipt
of a letter from D. T. Goldman to A. Schriesheim concerning this matter. As
today 1s the last business day before the deadline, December 2, further search
is not possible without missing the deadline. Locating this memo is
complicated by the fact that Rowland retired about two years ago and Schultz
1s dead.

Other intra-laboratory memos on the 18 plutonium research subjects referred to
in the Goldman letter, mention them by name and give personal information
about them. The release of such documents would be a violation of the
patients' privacy and the right-to-privacy is protected by law. It would also
constitute a violation of normal ethical practice in the handling of patient
medical records.

The subjects referred to have been studied by several organizations since the
mid 1940s. Non-personal information can be found in the scientific
literature. A good review and guide to the literature up to the time of its
publication can be found in Patricia W. Durbin, “"Plutonium in Man: A New Look
at the 0ld Data,” pp.469-530, Radiobiology of Plutonium, Edited by Betsy J.
Stover and Webster S.S. Jee, Published by the J. W. Press, Department of
Anatomy, University of Utah, Salt Lake City, 1972.
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ARGONNE MICROFILMeD

NATIONAL
LABORATORY MAY 10 1978 INTRA-LABORATORY MEMO
CHR RECORDS
April 7, 1978
PRIVACY AcT MATERJAL REMOVED

TO: CHR Records File

FROM: A, F. Stehney

SUBJECT: Return of remains of Case No. 40-004

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 o _—— Austin, which
should receive them in a few days. I emphasized that the delay was no
.fault of Dr. Lieben's. '

did not seem upset that we had not returned the
remains within a year as 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 if 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
me for phoning and seemed quite satisfied with the ocutcome,

AFS:frc : - /
cc: J. Lieben, M, D.

G. J. Hamilton b

PRIVACY ACT MATERIAL REMOVED
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Dr. Jan Lieben WﬂWmYACTmmmpm o

FROM  The Cambridge e
——School-House-Lane ———
Philadelphia, Pa. 19144

221 SO. STAPLES

SN

CORPUS CHRISTI, TEXAS 78401

Phone: 882-3387

RS Rall et e e B AT IV S . el LN .cx.q;rr"—t:"mwm 'n-
THIS FORM AVAILABLE FROM GRAYARC CO INC 882 THIRD AVE BROOKLYN ‘N.Y. 11232

E%. £ Guoss Lighting (o

\

’v

SUBJECT:_In June of 1975 my father's remains were exhumed DATE:Mar.

FOLD

22,

1978

and sent to the Center for Human Radloblology of the Atgonne
was under the impression

that they would be returned to Austin, Texas afterx about aygear's

———~———use~for—experimentatien7——HewevefT—%e—date—%he¥—ha¥e—no:_been_sent__~_

back and I am writing you to find out when I can expect them to be.

Your prompt reply and coopératidon will De greatly appreciated:

(Remains of

s)

Home address?

RETURN TO ——> SIGNED —
, [/ /
777 e
/
p ' / /
c ‘ ) ' i J - P / /
Tt on loswld .

DATE * | SIGNED

GRAYARGC CO., INC., BROOKLYN, N.Y.
~

-
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GONNE PRIVACY
ATIONAL ACT MATERIAL REMOVED
ARORATORY

CENTER FOR HUMAN RADIOBIOLOGY

U of C-AUA-USAEC

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

April 28, 1975

MEMO TO: File
F R OM:; Mary Margaret Shanahan

SUBJECT: case no, 40-004

The current éddress for the funeral director for the late

. is:

MMS:mgs \\Qp

xc: M. H, Chalfen <<>
A, F. Stehney QS/() o
J. E. Farnham \\Q‘b Qc_‘,

N\
va
&F

PRIVACY ACT MATERIAL REMOVED

MASSACHUSETTS INSTITUTE OF TECHNOLOGY
RADIOACTIVITY CENTER Room 4-063

8 U 0 U 3 3 3 , ‘Cambridge,Massachusens 02139 Tet. 617-253-1831
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ARGONNE on ‘
NATIONAL PRIVACY ACT MATERIAL REMOVED

LABORATORY INTRA-LABORATORY MEMO

Received: March 28, 1975 (b)
TO: CHR Records Room
FROM: Jan Lieben, M.D.

SUBJECT: Contacts

3/22/75:

10. Droveto ‘ o , phone . Met
with _ ~, sister of ____—:. Sheis the only
relative left of =~ .. Obtained her signature for exhumation of

o In return she asked me to help her find the
husband of who was born in Orange, N.J. and whom
she had last seen at _ funeral. He was in the Navy then and had

decided to make the Navy his career. I consented to try for it —
particularly since we'll need her signature for the exhumation of her sister
B if I can get consent.

11. Visited again home of , {has an unlisted phone) in Union,
N. J. The house is still closed up so I assume he has not returned from
Florida yet. (This was my third visit.)

3/24/75:
7 12. Re Received signatures from . _ . and
- from 7 . This completes this plutonium case.

13. Porwarded‘above to M. M. Shanahan.

JL:jmt

cc: A. M. Brues
J. E. Farnham

M. M. Shanahan PRIVACY ACT MATERIAL REMOVED
A. F. Stehney

800033y - )
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ARGONNE

NATIONAL PRIVACY ACT MATERIAL REMOVED =
LASORATORY INTRA-LABORATORY MEMO

Received: March 28, 1975 (a)
TO: CHR Records Room
FROM: Jan Lieben, M.D.
SUBIECT:‘ Contacts
3/13/75: i -

1. Called ‘ at , Louisiana

70053, phoﬁe; ./,_Eflrx'plagined our vrequest and he agreed to

sign exhumation 'form.

2. Wrote letter to and forwarded forms.

3/17/75:

3. Called ., phone_ . re exhumation of _

' (see report of 3/7/75). has made no statement against any

exhumation to . Will now call

4, Obtained photocopies of Health Passport of

3/18/75:
5. Called and informed him of _ . statement (see
: item #3). "I will have to call him" said _ . "Send me the forms."

6. Sent letter with his father's Health Passport which I had copied and

exhumation forms to .
3/21/75:
7. Received signature re exhumation of from his son,
) L . This now gives us four of six signatures.
8. -Made appointment to see re exhumation of .
PRIVACY ACT
3/22/75: MATERIAL REMOVED
9. Mailed = signature for__ _ . o ,
g signature for_ _and _ copies of Health Passport
o to M. M. Shanahan. '
o
et NOTE: This is'almost all from the 1921 Payroll. There are a few odds and ends
z left like , .n Union, N.J., o - in Holly-
wood, . in Highlands, N.J. and another very few

leads to be followed up.

ANL-26 (11-68)

JL:jmt Q ' ,
cc: A. M. Brues W E. Farnham M. M. Shanahan A. F. Stehney




ARGONNE

NATIONAL " ,
LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO
Received: March 18, 1975 (b)
TO: CHR Records Room
FROM: Jan Lieben, M. D.

SUBJECT: Texas

3/7/75
1) Visited the . , Austin, Texas, phone
- . He definitely knew that his grandfather did
not drink any radium water. I discussed the fact that "his father
had promised me he would come to MIT for measurements. knew

this. He thinks he might go along with the exhumation unless his father
had expressly made a statement regarding being against exhumation
to his lawyer, Leo T. Sullivan, of Bell Air, Maryland, phone 838-4700.

-I am to call Sullivan and then him.

He loaned me his father's Health

Passport a medical history which I shall copy and return to him. (One of

my most successful trips so far.)

2) Forwarded signatures of

—. o
; 3)  Wrote letters to and
exhumation.
JL:nml

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

800033b O

ANL-26 {11-68)
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PRIVACY ACT MATERIAL REMOVED



ARGONNE - PRIVACY ACT MATERIAL REMOVED

NATIONAL
LABORATORY INTRA-LABORATORY MEMO
Received: March 18, 1975 (a)
TO: CHR Records Room
FROM: Jan Lieben, M. D.

SUBJECT: Texas

.3/6/75
1) Re ¢ ). Visited _ -
San Antonio, Texas, phone . .. Obtained last and final signa-

ture for exhumation of his mother. This concludes this case.

2) Visited at _ ) , phone ) ;
A son of above. Obtained his signature for exhumation of his father, ’
. There are 3 more brothers and 2 sisters in the family. From his
7 “home we called . _ o ‘ -
' ’ ’ R ~ ). Obtained his verbal o.k.

’

Then we called , o o e o
. Obtained her verbal o.k. Will send forms to both of them. The family -
is split up. The above three do not talk to the following three.

3/7/75

3} Visited  _ S .at ) B , phone _ 3
(home) _ (summer residence). Obtained his signature.

4) Made appointment to visit 2nd daughter, . )
at her residence,_ , phone = _ (home)

(busingés).m

5) Made visit. Obtained signature. From her house I called the 4th brother
B S _at o - .. Hewas not
home. Am to call him at home = next Thursday when he will
return from a business trip. All members of family were informed that
B _ had plutonium injections which they seemed to know.

JL:nml
PRIVACY ACT MATERIAL REMOVED
cc: A. M. Brues
J. E. Farnham
M. M. Shanahan
A. F. Stehney

8000331 0 0
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ARGONNE
NATIONAL PRIVACY ACT MATERIAL REMOVED

LABORATORY INTRA-LABORATORY MEMO

Received: February 27, 1975 (a)
TO: CHR Records Room
FROM: Jan Lieben, M.D.

SUBJECT: Phone Calls

1. Called i re her children. "My daughter is
7 _ . .of _. N . ... She'll talk to you.
My son is very busy — you start with her.

2. Re . . Called for - at . "No

here — don't know where they are."

3. Re . Pinally reached __.., phone _ . "No
I was not executor of _ — there must be another oL "

4. Re . Called_ . _ re his brother's whereabouts. "I'll

have dinner with him this weekend — he is back — call me next week."

(9]

Re oo . Called _in_ e
./ re death records. Spoke to . . The section is owned by

of . Information
gave his phone as .

gl
Q
~
<>
&
.

6. Re . Called‘ﬁ o ____ (see #1 above). "Am busy with a bridge
club now, call me some other time."

7. Re_ Sisters. Reached and explained our interest.
"Will you please let me have a description of what you are doing and what
you want so I can discuss 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 to write to ,

JL:jmt

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

PRIVACY ACT MATERIAL REMOVED

ANL-26 {(11-68)
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PRIVACY'ACT MATERIAL REMOVED

GENTER FOR NELAD RADIDZIBLESEY

September 11, 1973 Please reply to:
Southwest Field Station
M.LT. Radiooctivity Cenler

U of C-AUA- USAEC

MEYO TO: Jan Lieben, M.D. : 5819 E Monterosa Street

Phoenix, Arizona 85018
F R O M: Mary Margaret Snanahan ‘ Tel. 602-949-5600
SUBJECT: - 40-004

I decided to try my luck at locating someone who could help
us find tle rext-of-kin of who died in Chicago in
1945 and who was buried in a "local cemetery" in Austin, Texas.

I finally deciphered thHe name of “the Chicago undertaker as
being on o . Since they were
no longer listed in the Blue Book Ihunted for another undertaker
on Cottage Grove Avenue, discussed the problem with them, learned
that had been out of business for some years, the
building is now occupied by the Masonic Order, and that I should
call Mr. Stanton at the Chicago Board of Health (744-3804) for in-
formation on . Mr. Stanton was very helpful, having been
involved in mattersof this sort for some 40 years. He said that
there were only two people in Chicago who would know about the
records of {(Mr. O'Connor of Brown Funeral Home on East 95th
Street or Bilger and Sons on East 87th Street). '

Instead of calling either of the above persons I decided to
go through all the undertakers in Austin (8) in the hope that whoever
buried would still be in business. My first call was to t
Funeral Home, 1300 {olorado 3tswii, tel. 512 -476-4+r .. As the
lady who answered said, "You've hit the jack pot today". She agreed
to look at their detailed records on the burial, warning me that at
sometime in the 1940's they had had a fire, and sure enough 1945 was

the year of the fire! She was able to tell me that was
buried in ~_ Cemetery but that the records for _
are maintained by the R I SO I
I had previously checked telephone information and found that
there were no listings for or . I did call
. who lived on 9-1/2 street (the lived on -
tel. , but there were no in her family. I tried
L _ tel. several times but no answer. The
‘Assumption Cemetery is on an automatic ‘answering service and you have
about 25 seconds to leave your message. I did not leave one, thinking

that at this point you would probably want to continue the search for
next-of-kin. '

s : . IVED.
PRIVACY RECE
xc: M.H.Chalfen C ACT VIATERIAL REAMOVED R RECORDS
A.F.Stehney Q _ o cH ‘
: 1973
8000339 SEP 18
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GONNE RIVACY A T MATER(A
PRIVACY C |
'M, ERI LREMOVED

CENTER FOR HUMAN RADIOBIOLOGY

U of C-AUA-USAEC

Argonne National Laboratory e Massachusetts Institute of Technology e Mew Jersey Field Station e Southwest Field Station

TO: ‘M. M. Shanahan MIT Radioactivity Center
FROM: A. F. Stehney RER Division

SUBJECT: Exhumation of CHR cases with prefix number 40.

Enclosed are folders contaih'mg ‘c:/dpies of all CHR information on ten
radioactivity patients in the "40" series. These are all the cases in
this series for which we now have death certificates.

Please take the necessary steps to locate relatives and obtain permissions
"to exhume any or all of these ten persons. It should be noted that we want
to examine the remains in order to determine the microscopic distribution
‘of residual radioactivity from past medical treatment.

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

Today, I received from A. F. Stehney cop1es of folders for the following
ten CHR cases:

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

Date : M. M. Shanahan, Deputy Director
: MIT Radioactivity Center

dk
cc: R. D. Evans

R. E. Rowland PRIVACY ACT MATERIAL REMOVED
CHR Records Room

enue, Argonne, tllinois 60439 Tel. 312-739-771

8000 3 40 ENTER FOR HUMAN RADIOBIOLOGY
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PRIVACY ACT MATERIAL REMOVED

SCOR HUMAN RADIOBIOLIGY

January 2, 1973
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Very teuly yours,

. Harvey A. Scioultz

: oty of 'z':c-:! vds -
PRIVACY ACT MATERIAL REMOVED g; : eor iof Lu".i nsna diobiology
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RADIOLOGICAL AND ENVﬁONMENTAL RESEARCH DIVISION, ARGO&f NATIONAL LABORATORY
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' ARGONNE NATIONAL LABORATORY

R. E. Rowland

Radiological and Environmental
Director
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P. 0. 8OX 1863
BANTA FE, NEW MEXICO

PRIVACY ACT MATERIAL REMOVED

Dr. E. Re Russell ) < b ‘
¥etallurgizal Laboratory B ’ (;:
P. 0. Box 5207

Chicago 80, Illinois

)_,,///////;ubJQCt‘ Results on

Dear Ed:

i

Here is the information I promised you. I hope it reaches you in
time. As you can see the feces results are rather rough. This is probably

due to sampling difficulties and to the fact that they gave several enemas
in the first part of ths test.

The U/F ratio is more nearly 2/1 than L/1
as T told you when in Chicago.

‘ These results are to appear in a report soon, so do not put them in
print yets I am glad to have you use them in your talk, however.

_ . . ; Sincerely,
- Q{:} Yoo
. THL/fp B %_ Wri ham
b ; "‘ E 0‘.\
L, .. .- PRIVACY AGT MATERIAL REM_OVED‘}; (R o
- U YLy Yot
; o
i -
~ 33 %%%
: E :%f
e
! QL !l :
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Days ~ ¢/m/Day % of Dose

915 - 0.278
o915 . : 0.278
73 - © 0.224

73h a 0.224
| | 0.31)

37 ¥ ' - 0,011
- 37 - _ 0.011
. 35 : .- 0.011
11 : 35 L ) 0.011
12 ' R 35 ,‘ . o " 0.011
13 ; < 104 0.032
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Perlod

lst 24 hres - .. 0.10 “-.:'  ’; *‘:”:- T .- Qe -

. 2nd -n EE 105 tae ‘\:'i..".-."*":'(\"k'.-"- t.;vi’.oo'db, ST Tt 0.3 ERe IR T
Ird ML 246 s euie L 0438 . i, 1-046

T e oEn 3 Yy Y G T R S ; L.,
4Lth LR G 560 Lo 23 can man lel ISR 0.65 .

5th R S T § ,.‘*,«T*V'f"':}‘. . Lo . 0029 ¢ 504 *‘ ".‘:" SR 0422

. S PR Vet CLGLEOL, T e :
6th. " - S ;..107 s [ 0099. Vel _:{--.00107
SRR N Y S AR AT PR TN
7th » 0499 0.63 N
8th " L0 sl 004920 o 0459
9th _u B Y R 0,79
lst 24 hrs 0,015 1TV UM U 0,0068 T 0,0032
2nd ® S 0487 - U 0,063 0,023
3d " 0,062 f 0.073 0,953

If we are to place any weight on our animal studies it is quite
clear from these results that by far the urinary excretion of dogs and
man is more comparabie than fecal excretion. Data presented by Mr.Langham
on a humzn tracer experiment using 4.7 ug of the 44 citrate compare
very favorzbly with our results., He also reported low fecal excretion.
In his discussion he also pointed out that 50% of the injected plutonium
was present in the circulating blood four hours after the injection.
Our data showed that at the end of 45 minutes only 15% of the plutonium
remained in the circulating blood, '

Dr, Stone asked which of the two methods would be suitable for
detecting low activitios in the urine., Since the IR-1 column procedure
wns designed to detect approximately 1 orcount per minute in a 100 ml
spocimen and the tolerance has been set at a level approximately 10 times
smaller, the method is certainly not adequate for O.1 counts, It was
suggested that less frequent analyses and larger volumes be used for each
specimens The IR-4 method which had been used for 500 to 1000 ml specimens

[ I S

8000355 Q



has shown considerable variation and ib to be investigated further.
. Specimens from 2 to 3 liters hrve been nsnayed by evaporation and pre-
- cipitation with LaF3. This is to be avoided if possible because of

the long and laborious process.

It was suggested that the¢ plutoniun blood concentration be
‘followed more clouely and compared with urinary excretion to sec if
" there is any definite relationship., A minimum of two animals muat be
studied inasmuch as the difference between dogs 38 and 39 was so great.

» It was stated that rabbit fecal product excretion is much closer
' to that of man in the ecarly period than other animals, Data beyond
. four days after injection f£or man was not available,

The question of controls was mentioned by kp, Faglish. The data
collected by our group have siiown very few controls. The values ranging
from O to 103 ug per 500 ml speclimens. 1t was suggested that future
vork should include a number of control specimens,

‘In discussing a tolerance limit for phtdnium.contained in the body

" the question again arose as to what fraction of a day's urine should
be unslysed in order to calculate the retained plutonium. Xorning
specimens have always shown a higher unit activity and any retention
calculated from these analysis would be the maximum., For accurate data,
the entire 2h-hour specimen must be assayed or a lacge fraction thereof,
If the tolerence limit is to be set at 0.7 ug end 0,01% taken as the
amount excreted, then L.8 orcounts per day must be detected. It is seen
that a minimum of 25% of a 24-hour specimen is to be used for assay

purposes.

If we are to detect lower activities then the fraction of

the dally urine to be assayed should be correapondingly larger. The
discussion was.concluded with the following suggestions:

O

That larger volumes of urine be asssyed for plutonium,preferably

-»portiona of 2h-hour apecimens._"

3.

Eltit/an

800035b

That less frequont apecimens be collected from the Chicago per-
sonnel. , .

B
-

That a larger numbcf of oontroi specimens be run.

Edwin R, Russell

———

Note: The attached table on human excretion ia an addition
to the excretion tables in HUC—ERRPSB.
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MUC #. Walla @ aVodts I 4
This document consists of.
pages and O fngures.

N&IfZOpfl.Qis copses .§enes,,{—b..

. Discussed at the Health Division Meeting, May li and 15, 1945 .
'~ Discussion led byt E.R.Russeld "7 "7

. Tables showing the excretion of product by various animals were
‘presented (MUC-EHRR-83). The question was raised as to what value
. could be set as the dally urinary product excretion from this data,
Answer-—-0,01% of the material retained in the body. The question
arose ns to why dog 38 (table on page 2) showed a much lower excretion
than 0,01%. On the basis that only 65% of the material is absorbed
from the muscle and that 20% has been excreted, the (",01% woula also
. apply to this animal. The data in the tables for all animalas, rats,
. dogs, and rabbits, show from 0,01% to 0.03% daily excretion when
-~ constancy is reached,’

Dr. Stone---What comparisons have been made as to the concentrae

. tion of plutonium in the blood and the urinary excretion? Compar-

- isons on 7-and li-day blood concentrations and urinary excretion

* indicated 1little definite information could be gained., Comparing ‘
dogs 38 and 39 at 40 days after injection showed that dog 38 had .

" 2.72°'ug of plutonium in the circulating blood and during the 24-hour
period excreted by way of the urine only 0.125 ug while dog 39 had
0.685 ug of plutonium in the circulating blood and excreted 0,163 ug.
This would suggest that dog 38's kidneys are not functioning as well

- . as dog 39's.  The unit product concentration in blood and urine for

. both animals also shows the same discrepancy.

The fecal product excretion for all animals studied has been :

shown to be from 3 to 4 times higher than the urine collected during -
. corresponding periods, It was suggested that stools be assayed to . !
© esteblish the product content in humans., The difficulties encountered

in analysing stools and the comparison of human fecal product excretion.

to that of dogs would lead one not to rely on this procedure,

Dr. Hamiliton stated that he 13 working on ® method for stool analyses -

that should be published very shortly. '

The table below was presented to show the value of dog excretion
studies to the interpretation ofcdata accummulated on humans, The ex~.
cretion of Pu for these dogs is compared with that of a single male-
human hnvina beon 1nJected with 6. 5 ug of +6 plutoninn &citrato. e ey

L. RIS “
. VRIS RCANE ‘H Tey o TNV A
B B
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24,9-MLH-3501 - Detection of Product in Urine
J. Jackson - E. R. Russell

el
Routineéﬁﬁgduct assay of the urine of the Chicago personnel has
continued. No significant change in the oversll ‘picture has been ob-
served. In addition to the Chicago specimens, samples has benn assayed
from other sites.
1. Totsl number of individual specimens analyzed . . . . 101
a. Chicago v v v v ¢ v v v v .. . 6L
b. Other Sites « . . « « . . + . . 40
2. Total number of analyses « + « « « & o « o o o« o « » o 163
e 3. Individual specimens (Chicago) with high activity . . . O
Problem Assignment: 249-MLH~3502 - Development of Methods for Product
in Urine J. Schubert - D, Revinson - E. R. Russell

Properties of the Citrate Complex of P{%ﬁg%%”*4
Using cation-exchange technlques, a study of the stability of the com~
plex formed by product with citric acid has been made over the pH range of
- 7-0.5. is found that with 0.05 M citric acid in isotonic salt solution
the p t is strongly complexed but begins to break up sharply at about
pH = 2. No complex exists at pH = 1.

%uantltatlve study of the compos1t10n and dissociation constant of
the(fro_éeb~c1trate complex at pH 7.3 is in progress. Preliminary data of
a frecmentary nature indicates that the complex consists of one molecule of
pxbﬁ%‘% in combination with ontmolecule of the tertiary citrate ion, giving
a dissociation constant of 7-x 10=3 at an ionic strength of 0.16.
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Problem Assignment: 249-MLH-3501, 3502 E. Motta - R. Lesko
Analysis of Urine of MX-100

The urine of MX-100 was wet ashed by the nitric acid-hydrogen
peroxide procedure. The inorganic residue was dissolved in 4 N HNO
and a laF, analysis carried out on an aliquot portion. Of course an
S0, reducéloh was required before the LaF3 could be precipitated.

At first each individual urine sample was znalyzed; later twelve
hours samples were analyzed and finally twenty-four hour samples were
used. The following results indicate the amount of prédudy excreted in
the urine. . The amount of p originally injected into MX-100 was
6.7 ug. The analyses are still continuing. Up to the last result
recorded, MX-100 had excreted a total of 3.88 ¥ of the amount injected.

Individual Samples

Date and time Volume Specific Total c/m per Total % of
of Sample in ml. gravity activity 100 ml |ug Inj.

in ¢/m urine ___excreted

£-26-45
3:3) PoM, 152 1,011 9960 6550 JI45 2,23
L=26-145 , ‘
5:0J PN 218 1.010 776 355 20114 75
L-26-L5
7:i5 DM, 325 1,006 145 L5 L0021 023
L=2T7-45 .
T12:30 AoM, 245 1,006 160 65 200234 .03
L-2T-4L5
3:0. AM, L1l 1.004 154 37 00226 2235
L=-27-45
7:35 AJM, 182 1.011 143 78 0021 .032
L-2T7-L5 .
1;15 RM. o8 1.019 149 138 L00218 10133
L-27-L5 "
7:55 Palbs. 73 1,013 100 137 L0145 _,022
L-27-45
10:45 P.M. 97 1,015 92 95 0013 020
L,=28-45
1:15 AM, 1.8 1.012 136 92 ,00198 03
L-28-15 : .
130 AM, 160 1,013 107 &7 200157 224
L-28-45
2530 AN, 108 1.011 109 100 00159 020

Zlﬁ?/?L/



12-hour Samples

¥*

Date and Time Volume Specific Total c/m per Total ug % of
of Sample inml  gravity activity 100 ml  Excreted Injected

c/m urine :
1,-28-1,5 428145 | B
9:30 AN. to 9:00P.M. 258 - 1,013 . 200 77 .00296 0L5
4-28-45 b=29-45 .
9:30 P.M. to 9:30 AM. 415 1.019 170 41 .00250 . .039
L4=29-45 b4-29-45 | |
9:00 AM. to 9:00 AM, 630 1.012 340 54 .005 .085
L=29=45 4=30~-45 ' - i ,
9:00 P.M, to 9:00 A M. 540 1.010 20 - 39 .+0031 048
1,-30-45 L,-30-45 | - : ‘
9:50 AM. to 9:00 P.M. 515 1,010 52.- 10 00076 012
4-30-45 5-1-45 ' '
9:00 P.M. to 9:00 AJM. 430" ~1.011 9l 20‘ 0013 «020
5-1-45 5-1-545 . | . '
9:00 A.M. to 9:00 Pouo 660 10010 ( 97 15 ooolh 0012
5-1-45 5-2-45 ' :
9:00 P.M. to 9:00 AM. 485 1,010 77 16 0011 .017
5245 5-2-45 - . ' :
9:00 A.M. to 9:00 P.M. 600 1.010 3 63 10.5 »00092 014
5-2-45 5-3-45 .~ ‘ f
9:00 P.M. to 9:00 AM. 380 g 1,010 42 - n «00061 0094
5-3-45 5-3-45 . ... ... , -
9:00 AM, to 9:00 PJ‘. 920 1.010 l" 60 6.5 00009 ’ 0013
5-3-1,5 5l 3 "
9:00 P.M. to 9:00 AM.: 895  1.006 45 5 00063  .0095

. Ei ST
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24-hour Samples

Date and Time Volume Specific Total c/m per Total ug % of
of Sample inml  gravity activity 100 mlL Excreted Injected
: — c/m yrine :
5-4-45 to 5=5-45 . = 2510 . 1.006 126 ., 5 .0018 027
5-5-45 to 5-6-45 3250 - 1.00§ 153 . L7 .0022 034
5-6=45 to 5=T7=45 3275 1.005 216 T 6.6 ".0031 OLT
5~7-45 to 5-8-45 2320 1.005 120 . 542 ¢ ,0018 .028
5-8-45 to 5-9-45 . 1490 1.004 . 81 5¢h .0012 018
" 5=9-45 bto 5-10-45 2635 . 1.004 . 150 " 5.7 - .,0022 034
5-10-45 to 5-11-45 2480  1.003 - 117 N | 0017 - .026
5=11-45 to 5-12-45 2560  1.005 54 2.1 .0008 012
5-12-45 to 5-13~-45 - 2650 - 1.0007 - 120 - 4.5 . L.0018 - .028,
5-13-45 to 5-14-45 . - 2920 - 1.000 - 117 -+ 4.0 L0017 - 026
5-14-45 to 5-15-85 . 3300 = 1.000 - . 70 2.1 .001 .015
5-15=45 to 5-16-45 - . 3060 . 1,000 - 173 - . 5.6 .0025 .038
5-16-45 to 5-17-45 . .- 3470 - 1.000 147  he? .0022 034
5-17-45 to 5-18-45 - 3100 - 1.000 . 120 - 3.9 .0018 027
5-18-45 to 5-19-45 3500 1.000 136 3.9 0020 030
5-19-45 to 5=20-45 1440 1.000 il " 53 0011 017
5-28-45 to 5-21-45 .. 2640 - 1.000 684 . 26.0 . - .010 15
5-21-45 to 5-22-45 800 1.005 113 14.0 0017 .026
5-22-45 to 5-23-45 . 3080 1.000 = 405 __ 13.0 006 .090
5=-23-45 to 5-24-=45 2920 1.000 . 154 © 53 0023 .035
5=-24~45 to 5p25-45 3350 . 1.000 ' = _ 96 3 L0014 +021
5-25-45 to 5-26~45 2930 1.000 112 3.8 .0016 024
5-26-45 to 5-27-45 3830 1.000 126 3.3 .0018 027
5=-27-45 to 5-28-45 2440 1.000 .92 3.8 .0013 .020
5-28-45 to 5-29-45 2940 1.000 49 1.7 .0007 .010
5-29-45 to 5-30-45 1340 1.001 30 2.2 .0004 006
5-30-485 to 5-31-45 2880 1.000 L2 1.5 .0006 .009
5-31-45 to 6-1-45 3400  1.000 bl 1.9 .0009 Olk
6-1-45 to 6-2-45 3250 1.000 L5 1.4 .0007 .010

Efficiency of the IR-4H method of analyzing for excreted pnéhkéi'in human urine
containing only a few c/ this excreted Pu: '
A series of p;ﬂkh analyses using the IR-4H resin batch-test method

were carried out, The human urine used contained only a few ¢/m of ex-
creted Pu and thus closely approximated the conditions under which the
mthod would be applied. Two different forms of the IR~-4H resin were studied.
One set of runs was made with the HCl form and another set with the H3PO,
form. Each type of resin was prepared by treating the carbonate form wh1ch
comes from the manufacturer with the ppproprlate acid.

BT e T S e L B I R R I
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In each analysis the urine was made .1 N in HCl and one gram of IR-4H
resin was added for each 100 ml of urine. The mixture was now shaken for two
hours. The urine was then carefuily decanted off and the resin washed into a
M sintered glass funnel. Now 40 ml of 4 N HCl were allowed to percolate
slowly.through the resin and into a 50 ml centrifuge tube., This solution was
then analyzed by the LaF3 method. The results obtained were compared with
those obtained using the wet ashing--LaF; procedure. It is apparent that at
these low activitiesthe IR-4H resin method gives results which are of the
saime order as those of the wet ashing--LaFj method. However, there are sub-
stantial variations when one considers these results on a percentage basis.
Undoubtedly some of these variations arise from lack of efficiency in the
IR-4H analysis. However, since the activities are so low, the wet ashing--
LaF3 method is also subject to variations. This is borne out by some of the
higher results which one obtains with the 1h-4H technique; e.g. samples 41,
Lh, and 46. - ]

In general, the time saved by using the IR-4H method amounts to many
hours when one contrasts it to the wet ashing--LaF3 procedure. Since the

- IR-4H method permits analysis of 500 to 1000 ml samples of urine, it is more
desirable. However, one must not forget that at these very low activities
the method gives rather variable results and is consequently inferiortb any
method which will give precise determinations.

¢/m of Product per 500 ml of Urine from MX-100

Sample Wet-ashing IR-4H . % of w.ai— 1R-4 . . % of W.A,——
LaF3 methed HCL forn _ LaF3 method  H3PO4 fomm ~ LaF3 methed

27 9 0 MR e—— e

27 9 R St | —_—

3 13— — 7 s

38 S . W6 8k n - 69%

40 12 . K 9.5 9% 10.5 . 87%

W1 16 15 | f%% {,,,20.-._‘., L. 125%

L3 16 W 8s% 16 100%

L 7 s 101 120 . 1%

B by 6 oLE 7 - 109%

47 8 A 2 75%

* w.a.: is wet-ashing . . . .., . L b

\ . . o ’;. .
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IN REy * Human Focal Plutonium Fxcretion
- 6¢%5 ug I.V. Injection 4/26/45

. Time of  Welght of % of Injeoted Time of  Weicht of % of Injectea .
Specinen._ . Specimen. Py Excreted Specimen.  Specimen Pu Lxcroted
a/zb 6hrs 13.05gma :.0:076 1 5/?3-;: 12947 gma.- 0,010, . -t
/ /27 AN, - 189.5 ", F0,15745F ‘? 5/2h w1805 WY, 00219 Tk
TR/ 27 PMe - 455" -i-“o 161 = s L |5/25 Ty gl 172.3 - ’v”’ﬁv 0,0u78 "7 ;
2 Whf28 106,9 " . o.?7q,<4ﬂ;»+>; 5/26 vy i 10846 P S0 04,0063 L e ke
13 4/29 AMS 318,77 % “' SR 5/27 19019707
e Th/29 ?.n. 141.5 " 5/28 ;ou‘ 126.7
Y LR 76. " 5/29 "1y 6943
* 5/1 . ‘,‘ l‘9 6 : )/./0 ‘51 . "87.1‘
|
"
”n

)/31 33 115.0
6/1 2 g 7 67,9
6/1 (2)34 - N0
6:2 1y 85.0’

L2 5/3 . 5he
S 5/6 (13 . 112,0

2.9 5/6 (2). 166.3 "

L 5/8 0 , 12949 .9

A 5/9 .: 4.7 ™

3 5/10. . M.l

5/12 . °T 122.7
072 S " 232,1
4@ 516 13040
I? )/17 112,.7

. 2 5/18 ' ',: 83,6
Coam 819 o 86T
e 5/30 . 15540
2235/ )

6/10 473 .
6/11 (1) 9946 %
6/11 (2)”" 5440 :.
6/12 v\ 12540 7
6/13 4 9745
6/14 un '79.7
6/15 u¥ 712240
6/16 1.9
6/17 §o

z,a:::za::::

.._”_3383!888833833838

e 5/2£ P. uo 52643 '

?L(s/ls 128.6 J

Analyses by H. Delaney
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Following the discovery of piutonium, tho determination

" of 1ts helf 1ife as 24,300 ycars, and the fact that the

materiol is alpha active, 1t bocame obvious that elsborate
precautiene;were necessary if the worker wes to be protected
from harm, prerience in the radium industry had indicated
clearly that very small’ amounts of the radium element de-<

posited in the body were capable of producing serious

illness or death. As a result or these considorations, the

conditions under which plutonium ls handled in the labor=

atory have been ringed about with”elaborate protective

l
' I H
- ¥
' .

regulations and devices.=

" In addition, however, it scemed highly dosirable, if

-not cssential, to know. as precisely as possible the amount

of plutonium in the 1nd1vidual worker. Animal oxperimen-
tation indicated that the plutoninm content of the urlne
and feces would be a useful guidefeo the total amount of
plutonium in the body.;EIt was deeided to use urine for the
routine’ determination(a) primarily because of the greater

ease in. handling urine samples. As will be discussed

below, lt appears that in humans the amount of plutonium

-‘exoreted per day is greater 1n the urinc than in the fecos.

- Initinlly, a: tentative maximum permlissible body con=

: tqu.or plutonium was>natabliahod on an arbitrary basia.‘

g .
From purely physlcal donsideratidns 1t seemed that plutonium,




welpht for weipht, should be approximatoly one-fiftleth

- ks S e o b >

ag toxlc as radium. Slnce the tolerance anount of radlium
’ {s penorally accepted as O 1 microgram in the body, the
plutonium tolerance value was 1nitially set at 5.0 microrrams

!
ol
1

in the body., . ; ; 0

In order that one might estimate the plutonium cortent

of the body through analysls of the urine, it was nocessary
first to establlish the oxcretion réte. Preliminary experie

mcnts(l) with rabbits indicated that after the first two

or threc weeks of plutonium lntaké;'approximately 0.01% of
that rotained in the body is excreted in a 24<hour urine

spocimen. Many oxcretion experimenits with other animals

and man have shown that this is nearly the correct value

for the sub~acuto excrotion rate. - Recent work discussed

Gagus s o

éluewhere indicates that this Ilgure may be greater than
tho true oxcretion rate of plutonium whilch has been in the

body for a yéar or more. . It 18 pocssible ihat the?figure of |

0.01% may have to be reduced in the future.

If 5 mlcrograms is t_d’ be the ‘body threshold, and 0.01%

excrntion is assumod, then analytiéal prbcodureé'capable of

detecting 28 alpha counts per minute (plutonium) in s

24-hour urine specimen, or. 2 counts ‘per minute in a 100 ml
spuolmon should be udequate° “An ;dsorption procedure,
doscribed later,: was dosignod speclfically to assay 100 ml J,

2 speoimens,:. Any speclmon*snowing fcss than 2 alpha counts

2

per minute was not considofed sipnaﬂioant."Thia procedure.,

;. \

!
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sorved its purpose well. However, when 1t became apparont

that the factor of f1fty betwcen radium and plutonium

toxiclty was too high, i1t wes ovident the method was not

Edaddc By oo >
. el G

sulficlently sensitive. Comparative toxicity studles with

thesotvo olements showed that s ractor of ten would be

much safer and therefore. the plutonium toloerance threshold

P

N T W orve e

«ns lowered to one microgram.
If the tolerance threshold is 1 0 microgran, the'ana-

RS

lytical proceduro ‘should detect at least 0.2 micrograms in

s

the body, therefore 0.2 x 10-4 miorogram in a 24-hour urine

v

spccimen would be signitlcant, Since the average urlne specs=

tmon used in Chicago is approximately 1/3 of a 24-hour

Ty

sample, the method must then be sufficient to detect 0,7 <

10° microgram or 0.4 alphs counte per minute of plutonium,fn_

R kot o

Smaller samples present an even more difficult problem.

04

Y

The problem of detectiny euch small quantities of

plutonium was mainly one to be solved by ‘the development of

adoquate counters.: Dr. Jesse andiassociatas have produced

counters with backprounds of leqswthan 0.1 count per minute.

0

With auoh counters 0 2’ counts pcr minute can ve detooted

wlth,fair accuracy. bounting times are long, of oourae.

It should be pointed ou_ uhat contamination is one of

tho mrontest souroes of error in ﬁhe determination of low vﬂ%
This will be borne out’ vory oloarly 1n ;,‘” .

i i
the: roaults of ' the survoy of projéct personnel. sIt 1g-+

ﬁn and assayinr of the '

alpha aotivity.

nnoesaary that collectign; handlm

s
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. number of . apaoimens with é mlnimun of .

:728000315ﬁdeV”2'

urine 39 carried out under "sterile" conditions.

It is the purpose of this chapter to present a detalled
description of the methods used in ihe ‘detection of plu-

- tonlum in humans and to brilefly disduss the results. In

clousing, suggestions are given lor the establishment and

operation of a 1aborétory for the détection 6f-p1utonium
ll_

in individuals w rking with-or in arees confaminated by the
11.‘

. element, ' : , I : e

"2, Lstimation of Plutonium in the Body

2.1 Pethods of Urine Analxsis. A survey of the analytical
methods for plutonium used by the chomistr; d vision.re-
vealed that with certain-modlficutions some of those minht

be used to assay urine. A direct 1anthanum iluoride pre-

cipitation from a small volume of’ acidified ine is

adequate for many purposes. Where}the olume 1is large and

the concentration of plutonium is exceedinply small, such

a method is not applicable a8 too large a quantity of

lanthanum 1s requlred. Ina ddition, certain il alts in the

urine may cause difficulty. 3

i

In the development of' analytical methods applicable to

.urina analyais the time olement aszwell As manpower requiroe-

B ments to assay a given number of samples were considerod. It
'“"Jwas felt that an’ adsorption proceduro would orfer the great-'l"

L ot possibility of routi_nély aasa.ri?ns' daily the Alarsest
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It was previoysly mentioncd that plutonium is eliminated
from the body in the urine at a fairly constant rate--the
rate being approximately 0.01% per day. This figure was proe-
“posed en the basis of some very preliminary excretion studies
onz*abbits(l)o Subsequent eiperiments on mice, rats, and
dogs showed that the excretion rate may vary by a factor of
five in the different species(lll It was felt necessary to
establish inaependently the excretion rate of humans.

The fecal plutonium excretlion, however, varled a8 much as

a thousand fold from specles to apecies. Thls made it diffi-'/

cult to assign any rate for human fecal plutonium excretion. o

4.1 Results of Human Excretion Studlies:

1 | Urinary excrotion of Qlutonium.  Three experiments were
begun within a few weeks (one at Chieago) in which plutonium

was injeoted 1nto & human and the plutonium excretion followed

dally. During ‘the first 15 days of the experiments there was
less than 10% difference between the d aily urinary plutonium- - -

| excrotion of the individual studied by Dr. W. Langham end

A associates at Los Alanos.and the 1ndividusl studled by .
Dr. J. J.vﬁickscn,‘E. R. Russell and associates at Chicagok‘fgﬂ
The individual studied by Dr. J. G. qunton at Berkeley

snowed a slightly lower excretion bd§ nov by a factor of 2.>} 
" Following the inttilal peried'where e'rapid docrease in the
~ exoretion rate is ob:erved. there was 'a slight dlvergenoe

’ :j in the resulta obtalned from the three subjeota. ‘The 1nd1vidual
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atudied at ﬁos Alamos showed an'average dally excretion of’
slightly less than 0.02%, the one at Chicago slightly above
V.VUl2% and the individual at Berkoley:aligntly less than
0.006%. These values persisted oier a 100-day period. Since
these exberiments were completed, twoﬂédditional studies have
been made at Chicago. The excretion rate of one of these

individuals after the first two weeks has remained between

'0.010 and 0.015% per day. Tho othker indiyidual was not

available for further study after the 16th day.
In view of the fact that the majority of the urinary

‘plutonium excretion studies on humans have indicated that

a sub-acute excrction rate of 0.01% per day is very nearly

correct, this value appears to be at this tlmeva reasonable

one to use in determining the concentration ef plutonium in
the body of workers., It may be pointed out that the urinary
plutonium excrotion of dogs{13) parallels that of man.

Fecal excretion of plutonium, lIn addition to following
the ﬁrinary oxcretion of plutcnium of the above individuals,
the plutonium content of the cally fecal specimens was also
determined. It has been predicted by several workers on the
basis of‘aniua; excrqtion studies, that the plutonium fecal
excretion rate would be greater than;the urinary excretion
rate. It therefdre appeared that stﬁdl determinations would
be easler to interpret. . All of the ﬁﬁman studies that have
been made have falled to confirm thls' thesis. Plutonium in
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8 24-hour fecal specimen is from 2 to 4 times less than that

" in a-corresponding 24-hour'ur1ne specimen,

The average daily fecal plutonium excreﬁion for the
four cases studied is 0.003% ranging from 0,001% to 0.006% of
that contained in the body. From the dirfionlties envountered
in detecting 2 x 10-5 miorograma of plutoniun, it would appeanr
that surveys of personnel through reoaljanalysis would be
difficulte | : |

4,2 Distribution of Plutonium in the Body: The development

and understanding of any satisfactory means of plutonium -
therapy ia'dependent upon a knowledge of the distribution of
the element in the organism. Sihce nearly 90% of the plutone-
lum finding its way in the body 1s retalned there for man& |
Years 1t is vitally important that we week some means of
increasing the exoretlon rate. The firét step in devising
means of therapy i1s to learn in what organs the plutonium 1s
conoentrated. ‘

There have been many.expeniments involving gnimals in
which plutonium was injected and at some later date its
di atributicn dotermined. The majority of these: tests have

shown that tﬁo liver, spleen, bone marrow, and lymph nodes are A

- the principle sites of depoaition. The same general diatribue

tion has been found for the one'feirly_hdrmal humen which was

studled. The distribution data 1s given in Teble I. In

addition the distribution or plutonium in a female containing

8000318 (O - -
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approximately 90 micropsramswns determined (see Table II.)

This individual had many abnormally functioning organs and

therefnre the distribution may not be rdpresentative. It is

interesting to note that even under these condlitions the mar-

row and bone are among;, the principle sites of deposition.

Table I

Distributiom eof Plutonium in a 6&-year, White Male
(155 days after 1nJection of 6.5 ug of plutonium as the citrato)

(iLLbGWA Coaz | VE?C K

1> ) r

'f1ssue Grams of . oACts/grem  #Relatlive
' tissue - of tiaaue Affinlity for.
analysed . Plutonium :
Marrow (rib) 0.8292 70,901 10.13
Liver 34,11 59.8 | . 8,54 - A
Steraum be38 20,6 ; 2,94 .
Periosteun 0.,1215 3 20.0§;i.l 2.86
Spleen 32,12 11,1  1.59
Tumor (lung) 2,03 7o4il | - - 1,06
‘Cancer Tissue 2,87 7.2l 1.03
Rib (cortex) 71,0125 7.0 - 1.00.
L.Nodes (aorta) 0.63 g 6o 7\{E ' 0.96
Lung 15.39 2.8l 0437
Tostlcle | 4.3426 2.8l 0.33
(glnndular) E i ,
Kidney 27, 35 { 1.7 0.24
Heart 4.9435 1.2 0.17
Diaphragm 35.73 1.0 0.14
Abdominal Fat 17,06 0.2} 10,03
8 cé . 2 i . me-

Bile

= cta/gram found + ots/gran assuming equal distribution
throughout the body. :

80003119
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Table II C?L:caag (:pm< 2-;‘E{?ﬂ?

. 1 )iq /)y
Distribution of Plutonium in a 54-year, White Female o
(16 days after injectlion of 94.91 . ig of plutonium citrate)
Tissue Crams of octs/prem #Relative
: tiesaue of tissue Affinlty for

— e Annlysed flutonium _
Marrow (rib 0.2065 1399 8.49.
Rib (coriex) 0.430 1299 . -7.88
Callus and bone 1 0.1933 " 828 5,02
"Callus (bone free) - 0.26é/ - . 534 .. ‘ 3.17
Kidney ‘ ' 6,00 : 360 . 2.18
Thyrold . 2.64 | 226 1.7
Contents ‘ B

(lower bowel) - 10.05 183 s 1.11
Liver - 8.70 c 162 . 1.00
Pancreas ' 6.045 - 148 0.90
Perioateum’(rib) - 0.461 123 ) - 0.75
Lung 14.40 - 107 . 0.65
Fat - ~ 5.850 96 | 0.58
Spleen . .10.850 %f'94 . 0.57
Tumor (liver) 1.97 Coim T 0.43
‘Heart . 0 1m0t 0.4
Ovary (1.) 1.975" . 63 0,38
L. Node (abd.) 1.53 .48 0.29
Intestines (small) 3,40 L 4B 0.27
Intestines (large)  6.87 43 | 0.26
Huscle (striated) 15.32 40 0.24
Blood (heart clot)  1.835 22 © 0.13

# = cts/gram found e cts/gram assuming equal distribution
throughout the body. o .
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IVAGY ACT MATERIAL REMOVED ' v L ) :
PR . . C tcaé—r Ca—_h—t—;Fz
fren Fon 2, 2 o
A Difuprelive yoor old whito fomale vag adiittad o tho Billings ha..pi‘*”’ in
Lot ‘.Lc.., 1945 for dlagnosis and trontaont, Six moaths p"e'J'J.GL‘BJJ (Jero, 1045},
=5 122 noted gonoralized lymphedesoratiys Tve nonths later \Augu::o .-.9:.;).
-cir, acimavated on motlon, developzd in ’uhc “Tunk, On admipsicn to S ..L-.; g8
mualiel 4n Dscomber, 1945 tho osuc‘n‘bu.l pirysical f‘w.nﬁ.ngs o-:o tho prsowncs
Liloteral nm«t*ndw, nederately enlerged iyroh nodss in the comn.ml c-..;-
:‘.:1:‘ ».:3. wiaal rogions and genorelized tumaz'rc"" %o. prossurs cvwwe the xiba.

cmntiansion of tlio chest, pelvis, skull; and spince rovecled pany ¢ x.all, Pl MRS
SATAS oi‘ dscrcased density seattered throw_;houo tho benos exeninegd, * Ia oddillon,

rartiel collapse and wedgdng of the lost therzcie and fivet and secord duniiz

vortobree with sons aacociated calciflcation wea noted,

feborntory e-{auinatiou voro esoentia..l,r acgetive esespt for a moderat: Lo, hovoue

b
cironic ancaia and loukocytosise and vero m{;ntlve. , Stly of
vectiorns of the tumor oxcised fron the slenll and 1efo axilln revealod ctoaimoTne

‘e

tovo tlcaun. It wag folt that the carcinomn prolobly oviginated ivx the iaft Luwnst.
Tz paticndts gomsaal condition ns poo> at tho tine of ad'n....s~cn and dotordends
ulc...:.-.l;f u:wagnout tl"a peyrlod of 1"03?‘:1.'.0.1}. safion, Cu Doccmber 27, 1945 of G2 .'..",
€053 tdorogTens of 6 plutonium olizate woro injected i m..a.‘o.,.,.“:. The :::u.u putedt<d
cortainzd in 4.4 oz of an isotonic saline .;oluﬁ..oa 0,01 L &n citrats cf ol u..,.

s cilnicel course was not visibly altared fcl..o*rin,_, the injestion, The 2hiond
Gooieed on Janvary 13, 1945,

T c.xjo: suwseony Cindings weros (1) ea adouccsreinoma probobly origing

a8 rilasy breast tisguo with uetestasos o tho .u'\."*r, poceatory of 1L &

-

weivzcs of the ribs were fouwnd, (2) A2 'z:.-':..obmatcm ipvelvicy the :“"1..::',
2.mulnL, poadbronchiel, pesleortic, end ocl.ric Jyrph nodese Whwp ho pollont Dald
o eeeudeting prosumbly mdspc.x\ont Lo, 055, en wrsual firding, o weiZid

i enn vas rosonded ag 85 rounda (38.6 Xz.)e

u"..;.»..u i.n..'},y, t.ha bone orrow in all plzecs axzoined wg almopt cabixdly mupiecrl

,_ :.JM. The spleen showed & merked’ myalo;.a ro‘tapl..sia. ‘The idnoys chowcd mony

convoauted tuoeles £illed with hyalirs c:z.ua}. %ho tubular en'ltl.al.m e e

¢ aet of dcgonvration and repoir, Comparicén of tho blopcy soctions tAth tha posd

o ceations chows no ovident differsnce in tho charuciers of tho tumsr follemizy
,',cc‘b:.on of plutonivm. - Tho colls chorac c::io tic of lymphoblastorn crs cline

T_’T;.;" ch% in the blopsy gections,

'v Y
DT,
a

A

IT. YOS

AR T 01 pvriod in Ca.se I wes ons wachk long ond vwas urcd pedlmarily <o dotifns
fj_ oensdoabe daily urinary outpud aveilablo for ennlyli, .,a‘!. PUSPRSCE, A2 KIS
20 contral pcri.oc. vo.s sometialt sm*rta:' and vas v~ for the SGms putEliiie

L ;‘-. cazas the sposlocns ware onllosied in tho wrunld weirals

! 1 t:ing tronsforred in tha caso of the u..':zro, o & galls
BN -.n-.‘ coradnireted hydrochlozls zeld imd tooa addsd, Tho sldition

PRI -..r) b 'L'Lihod of slecaptlion of plubo p2am by s centa

Cronp e teoneforred o 9posiefoatt cndierad containirn,
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b ‘ 3 ‘-
weino and fecal ppocluons was not always possiblo. As & Tosulb adoqrawe founl
cromction deta ‘could not Yo obteirod.

- caso II besause of the conditlon of tha raticnt, cdoguate ceparciion oL thd
I

[--mtolsplcal studics nedo at frequont inbervals in tosh caccs inslulads nuace
phin 2 prans par ol crythroeytos, lousocytso, plataiots per cuble iy

~1

- 4 4 (4 - 3

“ortoviceytos in por cent; loucocyio QifTorcntind; codlmontation rata {Terlclizwoi;
or] herotoarit reading. Livor functicn teots wowo puefornod in Gona IX tr S

fuie ooz vsing the cophelin flocculation and ool tuxbldity tocla ond Lilirebia

Cotomirntlions, .-

- etormay Tho eatopsies wore poeforved by paobaes of tho Potholesy Depnalonnd

oS o kool of Ledicioe of the Univorsity ¢f Chicego. Tho spocimens Tile
A1 224 iz 95 per conb aleohol an oxperlonce elsowhors hed chovn thab ths withl

o >

~ conb forpalin proacrvative tonds o loach plateniva oub of tho specinile
T oo 3 poscible tho ospeclrens wore pleced in individual contalnors.

-

. ' BESULTS

*

~wering of Plutonirp An 10 Orings For forlyecighd

o % hoiwe frohale et
r - siion of ths plutoniwm solutica, sach gpeeinon of wins
coriveod zeporately. Tho first voiding wae eproexinabely six hows oty UL
i, Tha rosults of tho anzlysos are Given in, Tohlog I, IXand IIX o
Hele Gifluronss Ao s

% is intercsting to noto that thewo is very il

® the plutonium oxevoted i the thizd thransh (AR E

<1 tho unis coneentratlon of plutonivn In tho ucine vasiod wiociy.e MDD
cloit nours, the spocimena veidsd in cach 17 Lowe period wopa poolsd ow

\3s c2vs, followed by pooling of <peeimons for cach weuty-four rous perio

© T ittarion of the ewperimont. | Thoe rosulic are ghvea ia Tabloz 11T ond

oy weonby~fouwr urine voluoes ranged fion 1500 ot to 3560 g3, Thers ml

o ~solntion botooen urinsry voluzd end quenbity of ; lutorden cursicds

4 ("4
0 ~o» cont of tho total ezerotod in tho uvire throurncud the cadive perich ol
. 3 P4 2 - - ¥ -
~amviion, and is 36 per cenb of tho total eseroted 1n ot upino L34 JT300.
v rioididy with which thie rato of oxerotion &minishes io peonrinbls, E

1o wrinivy excretion of plutoniun in the firgt 24 howr poeicd ia very noooly

. hoazz, the excretion lovel Lsd fallon %o copraduntely ons= dndecdth of ThS
1

.. .1 during tho first gix houwrs. In epproximtely two  weolks tho cxenstlcn wele
.1 Mailon to approximately 0.004 times tho initial rats,.
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Parcont Vof Plutonium

—4..

Table I.

(Individual Spooinons)

Ezaroted in Uriro in the First 38 lours.

yrPrey
Cecotmon Moo Volumo of c/m per 100 ol urine % of injosizd
. Spoatoan ' plutonizz
(sa) QLETOtS
* (6 hO‘llI‘ﬂ) 52 - 6520 2.2
2 218 355 0,375
7 225 25 8,023
I 245 &3 0.G25
2 414 =7 0,025
6 (24 hours) e 78 0,032
7 163 223 0.0%3
5 22 15, 0,023
B 13 95 0.029.
17 i 0 0,022
A U3 &Y 0,22,
32 (43 boxrs) 160 100 0.C24

v

Teble 11,

Percont of Plutoniun Ezcroted = 2ud o 9th Iay.
12 Hour Urirwery Outnut Amxlyzed

says after
injection

Volumo of
Spocidaan
(ca)

¢/n por 100 i uring

$ of Inic
Pluho

2ehy 253 - 0,043
3 235 lk C G130
3¢5 ‘ €30 a2 0,005
A 540 35 0003
L5 515 ) Nl
2 230 o0 0003
J 630 15 g,f; 2
9 485 5 ol
$ad &Co : 0.5 O.C0."
i 380 ;. i3 Q0074
Vo3 920 : 605 X
3 895 ! 5
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Teble IIX.
Porcont of Pluto&ﬁum Fmereled - Gil to 155t my,

e

T P

mye eftor
Injoetion

Volwyw of
Spoaingn
(ce)

c/a por 100 w1l urfis

p of Int Jieis
W

PLlule A

v

PP N
Soq
i

St d

-
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. v o strarane
Y, 2510 5 0,07
0 2250 247 Q02
13 2275 6.5
2 2220 5e2
13 1459 544,
pEA 2535 . 57
f.5 L350 L7 0
) 2820 2.2 )

i 2650 heh 0000
> 2C290 2.0 G
8 200 2.3 G055
::O . ’%L‘“‘" 5-(} Co(::'(,:
2LeZ0 nvze CRS 32 0.0
SiA0 an, 2010 1.9 0,052
VAL IR TN 33:36 . 2% “0.0L7
CIeCC g, 3020 3.2 LR e
C1~100 avy. 2505 ) 29 G035
.,‘w.L .‘_'-5 M?Oo : 2.-&?-5 191’ O,C':.J
}::Co' 28 GV ———nrm 2.0 L0CLE
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jraavian 2) grasipoorns wero collostod and c..:‘yx:,l for piutoiiiti, .om‘., -
. L 1 < | By K RpROURINE, IR PRSI

oo nols N:: 1cd tha sarplos wors collsctad et 24 howr Iaterwalo Lo ool

et A

ronfho and taca 24 hour sneedzons wors tatien ovely four days unblil doald. P
secules cre glven in Tblog IV and V cnd Flgoeo 1.

Tabio I7,
" FPecal Plubeniva imroticn o
Individual Fecal Spocimona Goilceted la First ¢0 Dowz.
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Platelet and reticulocyte counta in Case I,
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shoved the greatest activity p
of liver was ncarly as great,
that of thie boro parrow.

1yaed.

Tho paticnt died 155 doys after the injoction of plutonivn,
The epnlytical data is recorded in Table VII. The spocluon of marrow and gpicules

posl. Lortan watorinl by H. 1doso.
attritutod to tho actlon of tho plutoniunm,

ar gran of tissun,

Table VIT,.

Distribution of plutonium in tissuss of Caso I, 155
days after tho injection of 6.5 microgram of plutonium.

Tue plutonium corntent par [zuu
Tho ectivity of the cortex of the rlb was ane~tealt
llo activity could be detected in the sample of bile ara-
The offocts of plutoniun on nornal and tuuor tissue wos looked for in the
Ilo found no changes which he fell could be

Tioaue Teights of Gos of {Observed |Cts/gn | uwe/gm Rolntivo

S Organa (gos )| Tisoua Counta of of Affinity

Apalyzed | par/min, | Tissus | Tisouo for %

por/mtn) (x 1077)} Plutomunt

. %

thrrou » Spicules 0,829 58,8 70.9 1.C43 10,13 |
Lewor 2050 34,13 2040.0 59,8 0,832 8,54,
Sternum 4038 131.11 | 20,6 | 0.303 2,9,
2 rinsteun (rib) 0.1215 2.12 | 20.0 0,299 2,04
Sploan 260 32,12 352.9 11.1 0,144 1,59

iung Twsor 2,03 14,8 7ol 0,209 ; 1.0%
Cancoer Tissue 2,87 20,9 7.2 0,165 ). 1.03
Rib (cortex) 1.0125 6,061 | 7,0 | 003 | z.od
L. llodos {aortic) . 0,63 4.7 6.7 0.059 | 0.5
Lungs L 1950 15.39 40,7 2,6 0,030 | 0.3/

Testicle (1. portion)i. Le3L25 10,0 2.3 0,034 i 0,33 |}

{iincys . 340 27,35  53.3 1.7 0.025 0,25 |
Toart 49435 &o | 12 |o.s | 0.7
Daphragm 35,73 33.3 1.0 0.015 } 0.1
fat (ﬁm.) 17005 39{'_7 002 00003 H 0003
bile 3 8 co 2.6 0,009 i ———

L

!
3

¥ Counts per gram/counts- per gram assuning uniform distribution of plutonium,
1 0% correction factor applied to observed counts to give actusl counts/gm.
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\”‘k ’ DISTRIBUTION OF PLUTONIUM IN HUMAN TISSUES FOLLOWING
> Thav L Yowt
oY INTRAVENOUS INJECTION OF. PLUTONIUM SALTS |
Q;‘, b o — fEl
= sl qsbSuhjectg” aj 'f"%; of ;’ct‘gi Dos:as/-éjl of T éue Rel. Pu Org. Cale. %3
Tissue! 2) Hp-5 | Hp-9 | np-il || cn Rl ki 7HE| se-12 | car 1 [ av. /g | Atfiniy'®) | we et | @/organ | §
Bone Marrow -1 - .0096 W .0210 -~ .0290 .0187 13.3 3,000 (56.1) j
Radius ( Frag. head) .- -- -- - -- 0187 -- - -- - - 3
Liver 0320 | 0144 | 0083 | 0130 |-—os2s I 0138 9.7 1,700 23.1 9
Rib (Cortex) -- -- -- | .o0t5 <] .0196 . -- 0170 | .0127 ~ 91 | - -- E
Patella -- .- -- -- - .0109 - -- -- w; - -- ;,
[
Vertebra .00717| .0080- | .0070- - -- -- ~- .0073 5.2 Q -- ’!
Steraum 00707 -- | .0l00 { .0044 | -- -- -- .0071 5.0 |5 bnaede 65203 L
Rib (Whole) .0050 +| .0038: | .0068.] -- - -- —~ | woos2-| 37 3 -- 2
Periosteum (Rib) - - -- 0043 .0019 -- .0048 .0037 2.6 = - --
Spleen .0007 .0015 .0048 .0024 .00 14 -- 0019 .0021 L5 200 0.4
Kidney .0002 .0002 .0015 .0004 | .0054 R - .0015 1.0 300 0.4 :
Thyroid .0001 -~ | .o0009 -~ | .0034 - -- .0014 Lo 30 -- g
Adrenal .0004 -- | .o022 -- -- - - | .o013 1.0 14 --
Lung .0005 -- .0016e .0006 .0016 -- -~ 0011 0.8 950 1.0, :
Pancreas L0002 .0002 -- -- .0022 -- - .0009 0.6 65 -- ’E
Gonads .0003°] -- | .0012 | .0005 | .0009 -- -- .0007 0.5 -- -- y
Lymph Node - .- . 0014 .0001 -- -- .0007 0.5 700 0.5
Teeth (Av. of 7) -- -- -- -- -- .0003 -- -- -- -- -- :
Heart .0000 .0000 -- .0003 .gotl -- -~ .0003 0.2 350 0.1 g:
Large Intestine .0002 -~ | o004 -~ | .0001 | -- -- .0002 0.1 [}~2,300 0.5 3
Small Intestine 0001 | -- | .0005 --"|.0000 | -- | -- | .oo02 0.1 } - - 1
Muscle and Skin .0000 - .0002 .0002 .0001 - - -- .0001 0.1 38,500 3.9 X
Blood -- -- -- U PR -- - - 5,400 _o2t®
Balance - - - - - ) - - 0001l - 9,600 0.9 ;
Total -- -- -- -] .- -- - -- -- 70,000 96.7 i
' ’
a )The various subjects recenved the followmg doses of plutonium: Hp~& = .‘mg,.{ip-s 6 3 ug; ;
Hp-11=8.5ug; Chi. 1 =65 ug; Chi. I =94.9 ug; Hp<12 = 4.7 ug; Cal. I = 103!181 . SN ¥
(Z)Tissues were obtained at the following times after injection: Hp“S‘TSI"aay», Hp 9 456 days, %
’ Hp-11 § days; Chi. I 155 days; Chi. 1I 16 days; Hp-12 5 days; Cal. I 4 days. g
(a)Calculatcd by dividing %/g of tissue by %/g of body weight if 2 unit dose of Pu wis equally . %
distr. in 2 70 Kg. man, . Lo
(4)Hermnn Lisco, Memorandum to AEC, July 21, 1947, Project Standard Man. f i
(S)Assumpﬁon made that vertebra, sternum and whole rib represent average bone of skeletal system. E 1
(G)Bone marrow not included in total recovery because bone sumples were not freed of marrow be- !
fore analysis. ! 3
(7 Balance assumed to have same Pu content as muscle. “ *
(B)Value for blood taken at 30 day poiat, Fig. 3. i E
. [
LA 1T SR
, , A
S 18- Declassified as patof / . .
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Frerotion Studleg. The urinary excretion data is 1isted in Table VIII ard plotted
1n rigure VI, Unfortunately no comparison of fecal and urinary excreilon can o
mado in this canso. The collection of separato urine and stool samples wos impoce
sible. In fact tho graph of urine oxcretion in Figure VI cight with greater truth
be called the graph of total produst excretion. ,

The 24 hour excretion rate was 0,152 porcent of the anount injected. This repro—
sonts an excretion of 0.144 oierograns.cf the 949 micrograns injocted, Following
tho initinl 24 hour period the oxcrotion rato was comparable to that in the othor
cases studied. The total lknown excrotion was 0.684 percent of the amount injected,
or 0.9 micrograms.

Table VIII,
Daily Plutonium Urinary Exoretion, Case I,

Days aftor ‘ 2/~hour Alpha Counts/min/ % of Injected
Injoction Volun» 100 ce. ~ - Dose Excretod
1 1660 ml - - 594 0.152
3 1750 - - 250 0.687
4 . . 1150 : 126 0,033
5 2020 134 0,042
6 -~ 1300 207 0,042
7 190 : C132. 0.0243
8 15G0 : - 110 ‘ 0,024
9 1400 . 89 - 0,019
10 1280 ' : - 154 ' 0.030
11 , 1120 ‘ - 208 0.019
2 .90 . 100 : .01,

13 815 . 251 - ‘ 0.034
1 ... 630 - 9 ' 0.009
15 S 830 S RS VTR 0,016
16 150 : - 164 0,004
stullag of the Ferip horal Blogd: No altorations in the hematological constitusuts

of tho peripheral blood occurrod following the adrminiatration of 97.2 picrogiam
of plutoniun which could be attributed to tiae presence of the eloment. The inter=
pretation of changes in the taymol turbidity and cephalin flocculation tests, and
in the amount of bilirubin in the blood serum was not possible because of ko

torminal state of the subject. These data are prosented in Table IX and 1n
Figure VII, RS ) -, ,
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Excretion of plutonium in the urine
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Pigure VII

Hematocrit, hemoglobin, red blood cell and reticulocyte findings in Case II.
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Distribntion of Plutoni

aralyzed iz listed in Table X,
specific activity, as would be expected fron the animal werk,

the

CHs,

The plutonium

The Plutoniun content of the tissuecu
The parrow and rib speclmens showed the higheat

content per gram of liver tissue was roughly one-tenth that of the bone mrrow.
Tho specific activitics per gran of musclo and fat wore rospectively ono-twontieth

and one~thirty-fifth thot of the bone marrow,

H. Lisco reviewaed the histological

material for evidence of changes similar to that attributed to plutonium in the

experinental animals,

No such change was observed.

It should be pointed out

that the cmounts per gran of body weight were greater in the animals in which
chan;es were seen,

Table X.

Plutonium Distribution in Tiscue 15 Days after Injection.

i

Tissue Wedght | Woight of | Total Countsl| Countsl/| Licrograms | Bolative
of Sample in Sample | gm of Plu'oonium/ Affinity
Organ (cms ) Tissua for
(ema ) ' tisoug Plutoniun
(z 1079)

loxrox (Ribg 0.,2065 239 139 20 .49
Rib (Coriex 04430 : 558 1299 . 18,6 7.88
Callus and Bon®s 0,1933 160 08 1.2 5002
Callus (bone free)l 0.262 1.0 534 7.7 3,17
Kidney 190 6.00 2162 . 360 5.1 2,13
Thyroid 2,64 597 226 3.2 37
Contents (lowor :

bowel) : 10,05 1833 183 2,6 -l
Liver 1110 8,70 14,05 162 2.3 1.Co
Pancress - 60 6,045 893 . 18 2.1 .0
Periostoun 0,461 57T 123 1.7 0,75
Ling 490 | 14.40 1533 107 1.5 0,65
Pat, liesentaric - 5,850 560 96 1.2 0.53
Spleen 85 | 10,850 1021 9, 1.2 0,57
Nror (ILiver) - 1.970 140 71 1,0 0,43
Neaxt 250 9,40 660 70 1.0 0.42
Ovary, L. . N 1.975 . 122 63 0.920 0,32
Lymph lede (abdl) |- 1.53 73 48 0.70 0,29
Intestines (small) 3.40 151 45 0.6/, 0.27
Intostines (lnrge - 6.87 291 43 0,60 0.25
N-m013 (Otro) 15032 613 40, 0057 Oo.'.’.',,
Dlood (Heart Clot) 1,835 40 22 0.31 - 0,13

1 - Alpha counts per minute from plutonium.

2 - Counts/mam found divided by counts/gram assuming equal distribution of tha

plutoniun,

800040
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fro
‘plutoniun excretion in rets
- route of excretion varies from cpecies to species(2,4), Since our estimate of the

fron his job, depended upon the excretion rate of plubtonium in the human, it tscams
- pecessary to deternine that rate directly in the species concearned, Enowledge of

 siblo the estimation of the amount of plutonium already deposited in the workers by

DISCUSSION

It oust bo emphasized that the data discusced above, whilo obtained on hummns, may 4
not bo applicable to the population with which we are nogtly concerned. The rajor-
1ty of occupationally exposed persons are in the 20-40 year age group and are in
good gonoral health. The persons discussod above both had carcinomns, one of which
had widespreaod metastases. In case #2, the injection was mdo but seventoen days
bofore death and thie torninal state nay have influonced tho metabollic beliavior of v
the elezent. In case #1 no gross evidence of other than local diseaso, except for 3
the netastesis to the lung, was noted at the time of injection. Thus, barring
alterations dus to age, the early distribution of the plutonium was presumably &
®physiological® one. However, it must be pointed out that we have no information
on the early distribution pattern of the plutonium in this case. The data given in
TableVII represents the distribution of the injectate 155 days later, after profound .
potabolic disturbances, causing his death, had occurred., It is imposaible to say 4
what influcnce this may have had in altering the early distribution pattern. F

As is woll-known, the biological behavior of a given agent varies greatly from one 3

species of mmml to another. Hence, experience with humans injected with plutoniun 1

was vital to any interpreta? n of the data ob% o ani o The rate of
2), nice{2), rebbits doge\4) varies widoly. The

body content, and hence ultimately of the desirability of removing a givea worker .
the distribution of the elomont as well as its rate and route of elimination fron

tho mman body provided information which could bo correlated with the core exten~ :
sive experimental invostigation in.aninnls and provided information which mado pooc= '

the deternination of the daily plutonium excretion rate of the individual conceined.

Clinical Picturo. Insofar as can be doternined the clinical course in neither of

1 ~the two cases vwas influenced by the injection of plutoniun, In Case #1, the ccn=
- centration of that material was 0.085 micrograns per lilogrem of body wedght irmedi-

ately following the injection. In the second case the concentration of plutonium
was 2.46 micrograms per lkdlogrem of body weight. -

That the ecount of pinfonium injected in these subjects produced no appreciable
clinical effect ly in view of the fact that the amount of plutonium necoss:&':; ;
8 ) _

to produce darngg:fi far greater. Tablo XI lists some of the experimental valus
‘ Table XIO .
Go;npa.risoxi of Dose Levels of #6 Plutonium in Animls and Their Effects.

ug/kg Effecta Time
Rats 700 - 1000 ID 50%4n | 30 Daye
Rats 200 - 600 ID 503in 150 Days
Rats o ’ lona . 420 Days

Tt 417 te scor thnt the lewzl of 1) mdzropreps per kilogran is approximately 157 f
waces che dosage lovel 1a Case 1 and 4 times the dosagu level in Case II.
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}hemtolq;lcnl Studiea, lo hematological changes of tho peripheral blood were
{ observod in either subject. In viow of the very slow excretion rate and loag half-

lifo of deposited plutonium it might bo cssumed however that a conditdon coaparable
to that described by Lnrtlnnd(5), Castlo(8) and Bomford and Rhoads(9) in individurls
vith chronic radium poilsoning (severe anemia, leukopenia and thrombocytopenia with or
vithout bone sarcoma) might well dovelop in cithor case ware it possible to observe
subjects over extended periods of time. The difficulty which arises in attempting
to oxtrapolate from the rediun damage data on tho luman to the eapocted effect of
plutonium is, among other things, dus to the difference in tho excretion pattern and
the irpossibility of estimting what the ingested doso might have been in the
individuals who bave succumbod to rodium poisoning. While bono sarcomas have been
roported in individuals with a total of 0.5 pg of rodiwm in tho body at death, little
{informtion is avnilable as to tho anount which was in the body initially and this
initial dose may be the critical emount.

Cage I

Excrotion Studies, The fact that the rate of exmretion of plutonium apporently had

pot roached a constent even 1C0 days after injection desorves emphagis., The rate of
fall i3 slight but dofinite, This point desorves emphasis as it my indlcate that

tho caoereticn rate 1000 days after exposure may be even loss than the avorage of 0,012
por cont found after 150 doys in this caso. Evidence for contimued diminution in the
ixerotion rote of plutonium 228 (isotope of plutocium 239) 1s found in the patdant
studied by the University of California group vhich is described in the biology volumoas
of this report. In this patient, 158 days after injoction, the daily excretion rate

{s approximtely 0,0015 per ceat of the injocted dose(6), a figure definitoly lower
thon our figure of 0,012 per cent one hundred and fifty days after injectlon,

ey

b

{should the lower figure prove to be the more corroct ome the difficulty of dotecting

tolerance concentrations of plutonium by moans of the urimary excretion of that element
{s mterially increased.

It 18 interesting to noto the totala of urinary and focal excrotion for the tive
wriods of 0~24 hours, 2-10 days, and 11~100 doys. Table XIX gives these data for
mlmtarmofporoentofthemjecteddoeez ¥

Zable XIX

e

Summnry of Plwbonium Exeretion for Indicated Time Periods, Case I
AR ’

Stool Total

Tine
%24 houra - 2.53% | . 0,233% 2,645
=10 days - 0,638% . - L7483 2.386%

111-100 days 10”‘ 0.70'-2 2.669% .

. 8000404
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It ia apparont that the total excrotion is roughly ‘equal for cach of the various

.. periods. One might speculato tlmt the next order of magnitude, that is 101-1000

days, night also show & total plutoniun excrotion of approximately 2.5 percent.
If this porcontage.excretion for the 101-1000th days period is subsequently bo:no

-out by exporimentol observation, it would paint a rather discowraging picture from

tho point of view of the normnl excretion rate for plutoniunm.

Tho fecal excretion pattern 1s sinmilar to that described for the excrotion in tho
urins., llo sharp early peak in the axcretion rate is noted however. On the othar
band, the rapidity with which tho rate falls is not co morked. Indeed, the tolal
plutonium excreted from the second to the tonth day ies greater in tho feces, IHow-
evor, as pointed out above, the facal excrotion after tho twentieth day is distinctly
loss than the urinary excration,

It will be noted that throughout this paper the exsretory rate is given as ®"percont
per day of tho injected dose®?., It would be more acourato to speak of the percent
per day of the amount in the body. Because of the low rate of excrotion of plutonium

" tho corroction factor is small and it is folt that the small inmacouracy introduced

by this practioo is justifiable, particularly in prelininary studles.
lon of to the e IL ooy be useful to comparc the relative

* coneentrations of plutonium in the various organs in the two cases. It is recog~

nized that such comparisons cannot be pushed too far bocause of the pany uncontrolled
variables. . : ‘

For oase of cooparisor, the values from Caso I in Table XIII are adjusted to an in= ”

Joction anount of 94.91 micrograus, the amount injocted in Case II, assuming the
sane distribution would occur with the larger doae.

In both cnses the bono marrow shows the greatest ccncentration of plutoniunm per

" pgran of tissue. On tho basis of animal experioontation it is felt that the pluto-

plwn probubly indtially localizes 4in the osteoblastie and collagenous tissue
surrcunding tho spicules, forming the endostoum, Since the proportion of this
tisgus is greatest in the marrow spucimen; it shows the highest activity, 2. is
of intercst also to note the much higher proporticnal activity of the bone cartex

~ in Cagse II, whore the cortex shows almost as much sotivity as the marrow. The do-

caleification of the bones moted in this case would result in a groater proportion
of plutonium~containing tissue than found in tho -comparable spocinens in Case I,
where the calciun cogtent of tho bones was apparcntly normal. The spocimen of
callus from the r . IX &4 not chow as high concentration as the cortex or
carrow speclmens d ¥, the callus represents a healing pathologic frasturs, it
is entircly possit the uptale of plutonium was abnorually low,

' o,
1 b i
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Tablo XTIX

Comparisan of the concentration of plutonium per gram of tissue. Foar
case of comparison the values from Cago I are adjusted to an injection:
anount of 94,91 microgroms, the amount injected in Case II,

Tissue : Cosa I Cagse II
Gn Pu/z> tﬁssua " Gm Pu/gn tissue
1072) (x 10~3)

Bono larrow < Spicules 15.2 : 20,0
Bone Cortex : ' 1.50 o 18,6
Kidney . 0,36 ’ 5.1
Liver _ 12.8 -' 2.3
Fat v 00/;. : . 1.5
Splean , T 2439 - X 1.2
Tumer ‘ 1,59 ‘ 1.0
Hdeard - 0,26 1.0
Ovary ' 0,50
Tosticle 0,50
L, Nodea Loddy ‘ 0,70
lusclo, striatoed 0,22 0.57

The anounts in the livers aro &€ coansidorablo interest. Tho rcasons for tho wido
discrepancy shovn are not known at tho prosont time, In Caso I tho livor content

at doath, some 150 days after injection, constituted approxdmately cno-~third of

0 injectcd amount, This velue 13 far hisher than tho data fron oxparimontal
onirnls would load one to anticipate(2)., It 1s itruc that carly valucs comparzble

to thc one Jisted here may be found in the exporimeontal animal. Amoat wniformly,
hougvar, the initial high value has dropped by a factor of five or ten by tho
hundredth day(2). Why, in this instanco, the livor should have rotained plutonium

g0 topaciously is not understood., Indeed, it must be admitted that wo cannot rule
out tho posgibility that the amount in the livar was at one time lowor than the

final valus, Liver biopcies would bo extremely useful in following tho plutonium

1 content of that orgon over a wide time rangs.

In Cace II the coatent of plutoniunm in thao liver was appioximately one-gixth of tao

| amount noted in Case I and constitutod approximtcly one percont of tho amount injesteds
Tois figuro is, if anything, somowhat lower thon ono would oxpoct the concentration
in the liver to bo on the 1l6th day after injestion, judging again from the resulta of
onimnl experiments, () _

1

| Tho concentration of plutomium inm tho spleen ia Caso I,vhich showed some cengostdon

| but no othor ovidenes of pathologic change, was distinctly groator than the concen-

: tration 4in %“he spleen 1in Cage II where a marked myeloid metaplasia was observod.

! Tho rolativo concontraticn of plutonium in tho sploon obsorved in thesa two cases given
i hero arg distinctly loss than thoso obgerved in oxporimontal animals, particwlarly in
ldogs(4). In most instances the plutoniunm concomtzution 4in tho sploen compares favorably
‘uith that of the hone marrow. Corteinly tho difforenco noted botweon the resulis in

i the two humon casos are far loss than the difforence betweon spocies(2,4). Again
ino oxplanatiorn for this fact can boe glven at this timo. .

© 800040b
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cases reportod clsewhere) the following tentative conclusions may be drawn. It
‘oust bo recognized clearly that these are not in the true sonse of the word con-
clusions but are only working hypotheses that nust be confirmed and elaborated
upon by subscquent investigations.

(1)

(2)

(3)

{4)

The wrinary rate of excrotion of plutonium in humons is
exceedingly low, The best avidence avellable at this time
would indicate that the "chronic? (150th day) exeretion
rate does not exceed 0,01 percent per day of the amount
fixed in the body.

The fecal rato of excretion of plutonium fixed in the body

1s lower thon the urinary rate by a factor of approximately
threo. [hat evidence we have would indicate that the rate

of fecal excretion does not exceed 0,003 percent per day of .
the amount in the body.

The highest concentration of the plutoniun fixed in the
body is found in the bone marrow, The liver concentration
has varied so wldely in the two cases here reported that
it is inpossible to predict on a reasoned baeis what the
general picturc night ba.

The conceatration of plutonium in the neoplastio tissus
of these cases was not high. _
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TABLE 9 ((fonun '

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

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING

s .
DAYS POST PER CENT OF INJECTED DOSE EXCRETED PER DAY - ’
INJECTION |Hp-1 | Hp-2 | Hp-3 | Hp-4 | Hp 5| Hp-6 | Hp-7 | Hp 8 T Hp-9 [ Hp-10 | Hp-12 cm;ﬁg/]/}
48 - - -l - -1 - I 2 1.008: - - - .0054 |
49 . T SR S S e A N ey
50 - - - - . - 1 - 1 - {.008 A - .0040
51 - - - 1 e -
S S N R AT N R B
53 - - -0 - - T - - - -
54 ! - - - - - - N 1 [ T e B .6038
55 - - . - - - - o0 - - - -
56 - - - - - - N (3 L R O -
57 - - - - - - - w07 - - - -
58 - - - - - - S T A o .0043
59 - - - - - - - loor |- - b -
60 - - - - - - - 007 | - - - -
61 - - - - : - - .08 - 4 - - -
62 -0 - - - - - - 008 1 - 0 - - .0048
63 I . - - - b 008 1 - 0 - - -
64 bo-ob - - - - - - 068 ;- L - L -
68 oo - - - - - - . - | .0063
70 P - - - - - - - - .0045
74 - e - - - - - B - .0050
78 - - - - - - - . - - .0033
79 - - - 206 - - .LU3 - - - -
80 - - - 006 - N VTV - . -
81 - -, - .006 - - LU - - - - -
82 bo- - 1 - | .006 - - 003 1 - i, - - - .0042
83 - T - - e - - - - -
84 P - - - - 1.008 - - - -
85 - - - - - 006 - - - -
86 - - - - - - - - - - 1 - !.0050
90 - - - - - - - ; -1 -, 0642
94 - - - - - - - - - b~ .0040
98 - - - - - - - - - - | .0056
100 Voo - - - - T - - - | .0056
102 - - - - - - - - - - ! .0038
106 - - - - - - - - - - -1 .0043
108 - - - T - - - ' - | .0038
112 - S A B - - - - 1.0021
116 . - _ _ n - - - - L0024
20 | - | - - - - oo 0032
126 - - - - - - : .0030
130 - S A N T - - -1 .0037
136 - T e -, - - - .0034
138 - R R - - - L0025
- [ S J B P SO mamad
i
“Values eliminated from revised mean on basis of the Chauveust Criterion. ;
N ° P
(I)AII cases except Chi-1 received Pu*4 in 0.4 ger cent Nu C L% AU,‘- 2\!.0 Solutica. i
Ru 51?11, E.R., Nickson, J.J., Argonne Naticnail z.ﬂoorato v Rel,UJL deuﬂ .
[s3% P Yo 20 B

B
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TABLE 6 (Contd)

TO HUMAN SUBJECTS (EXTRESSED AS PER CENT OF DOSE EXCPB’PSK PER DAY)
P i
DAYS POST PER CENT OF INJECTED DOSE EXCRETED PER DA¥ \ {1 ] Ji-
INJECTION | Hp-1| Hp-2 | Hp-3 | Hp-4 | Bp-5 | Hp-6 | Hp-7 | Hp-8 | Bp-9 | Hp-10| Bp-12|chi. <) cnie- B cni. .m2) car
74 - - - - - - - - - - - 010 - - .0078
75 - - - - - - - - - - - 013 - - .0051
0 - - - - - - - - - - - .08t b - - .0041
1 - - - - - - - - - - - .0043 - - G085
78 - - -4, - - - - - - - - 014 - - 0074
79 . - - - - - - - - - - | .00%2 - - .0066
R a0 . - - - - - - - - - - |..0048 |_ 024 - .0048
81 . - - - - - - - - - - G042 - - .0055
82 - - - - - - - - - - - | .co2 olg - .0080
83 - - - - - - . - - - - .0041 - - .0058
84 . . - . . - - - - - - .0029 - - .0022
85 - - - - - - - - - - 007 - - -
86 - - - - - - - - - - - .0043 - - .0100
87 - - - - - - - - - - .0078 - - .0079
88 . - - - - - - - - - - .0083 - - .0037
89 - - - - - - - - - - - .G049 - - .0071
90 - - - - - - - - - - - |_.0032 017 - .0077
91 - - - - - - - - - - - 0075 - - .0088
g2 - - - - - - - - - - - 014 - - L0071
93 - - - - - - - - - - - .008 - - .G060
94 - - - - - - - - - - - - - - ,0071
95 - - - - - - - - - - - .0093 ol - .0052
90 . - - - - - - - - - - 011 .015 - .0042
97 - - P - - - - - - - .0083 - - .0057
08 - - - - - - - - - - - 012 013 - .0053
89 . - B} . - - - - - - - | .03 - - .0070
100 - - - - - - - - - - - |_.coge - - .0081
~101 - - - - - - - - - - - 003 - - .0053
102 - - - - - -4 . - - - - 009 .008 - 0040
103 . - - . - . - - - - .008 - - .0070
HiX) - - - - - - - - - - .0088 - - 0051
103 - - - - - - - - - . - 019 - - L0058
108 - - - - -0 - - - - | o0rs | - - L0048
107 - - - . - - - - - - - .0098 - - .0080
108 - - - ] - - - - - - - - 0033 | .009 - .0052
109 - - - - - - - . - - - - - - 0044
110 - - -l . - - - - - - - .0058 - - L0015
111 - - O - - - - - - - 0085 - - .0042
12 - - - [ - - - - - - - - .015 - - .0051
18 - - - - - - - - - - - | .0095 | .e07 - .0058
114 - - - - - - - - - - | .1 - - .0029
115 - - - - - - - - - - - 0145 | 009 - .0053
18 - - - - - - - - - - - - - - 047
nuz - - - - - - - - - - L0069 - - w023
118 - - - - - - - - - - .0035 - - .0039
119 - - - - - - - - - - .0086 - - .0038
130 - . - - - - - - - - 1§ 0051} .cov - .0025
21 - - - - - - - - - - 0041 - - 0047
122 - - - - - - - - - - - - - .0039
23 . - - - - . - N - - - | .o115 - - .0014
124. - - - - - - - P . - - .0088 - - .0039
125 - - - - - - - - - 0103 009 - .0036
123 - - - - - - - - - - - 6037 - - .0032
127 - - - - - - - - - - - .008 ol - .0040
123 - - - - - - - - - - - .0073 - - 0019
129 - - - - - . - - - - .0052 - - 0024
130 - - - - - - - - T .0054 - - .0014
131 - - - - .- - . - - -] - 0075 - - .0011
132 - - - - - - - - - - .0935 | .008 @ - .0038
133 - - - - - - - - - - .0033 - - 0037
134 - - - - - - - - - - - 0091 -3 - .0027
155 - - - - - - - - - - .01l .007 - .0029
133 - - - - - - - - - - ! .0058 - | - .0028
4 187 - - - R - - - - - - .0075 - l - .9032
153 . - - ! - | - - - - - 6073 | .go3 | - .0010
<
Values eliminated from revised maeazn on bLasis of the Cimuvenet Criterion.
“)Al.l cases cxcept Cli-1, 2, 3 and Cal-1 received Pu"4 in .4 per cemt Naacﬁnso,,.zano solution. The
latter cases received FuOy+~ . “
(2)Busse‘.l, E. R., Nickson, J. J., Argonne Kational Laboratery Report CB-3807 and unpubiished cata.
* Dgariton, 3. G., et al, Repart No. Cli-3559.
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TABLE 9

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING

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

DAYS POST PER CENT OF INJECTED DOSE EXCRETED PER DAY
INJECTION | Bp-1 | Bp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8 | Hp-9 | Hp-10 [Hp-12 | Chi/
1 .052% | .204 | .018*| .134 | .004*| .085 | .147 | .178 | .333 | .087 | .370 | .250
2 .221 | .204 | .157 | .274 | .311 | .685 | .120 | .266 |.339 | .087 | .370 { .4G5
3 .241 | .204 | .157 | .274 | .311 | .179 | .087 | .210 | .389 | .007 | .297 | .284
4 .050 | .317 | .095 | .305 | .185 | .179 | .080 | .080 | .131 | .i10 | .207 | .530
5 .105 | .317 | .069 | .308 | .110 | .1%9 |.055 |.080 |.131 | .110 | .183 | .223
6 .046 - |.0%0 | .126 | .110 | .179 |.055 | .080 |.131 | .110 | .183 | .11G
7 021 | - {.070 { .126 | .110 | .037 |.055 |.080 |.131 | .110 | .020 | .083
8 .021 | .120 | .070 | .126 | .064 | .037 |.055 |.070 |.131 | .034 | .020 | .1i2
9 021 | .120 | .070 | .126 | .051 | .037 |.032 |.070 |.131 | .034 [ .020 | -
10 .021 | .084 |.027 | .117 | .051 | .037 |.032 |{.070 | .13} | .034 | .020 | .021
11 .046 | .084 |.027 | .117 | .052 | .023 | .092 |.070 |.118 | .034 | .020 | -
12 |.046 | .084 |.027 | .117 | .052 | .623 |.032 |.045 |.1i8 | .034 | .020 | .033
13 046 | .084 |.027 | .117 |.032 | .023 | .023 |.045 |.118 | .034 | .020 | .045
0! .046 | .062 | .023 | .085 | .032 | .023 |.023 |.045 |.118*| .022 | .020 | .044
15 .035 | .062 | .023 | .085 | .032 | .015 |.023 |.045 | .113*| .022 | .023 | .042
16 .035 | .062 |.023 | .040 | .017 | .015 |.023 |.032 |.4i4*| .022 | .023 | .034
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25 - |.022 | - - - - l.011 |.o09 !.052*| .006 | .026 | .03
26 - | .021] - - - - |.0i1 |{.009 |.052>| .006 | .026 | .023
27 - o2 - - - - l.o11 |.009 |.043% | .006 | .016 | .G0S3
28 - - - - - - 1.011 |.000 |.043%| .00 | .016 | .0069
29 - - - - - - 1 - |.065 |.043 | .008 |.016 | .0158
30 - - - - - - - t.0ie |.043 | .c06 | .016 | .0063
31 - - - - - - - |.018 .03 | - |.016 | .0074
32 - - - - - - ! - 1.0k |.035 - .016 | .0082
33 - - - - - - 1 - 1.615 ,.035 | - |.016 | .00
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APPENDIX 5
Reconstruction of whole rib from divided samples. Original data

were consulted and computational and typographic errors corrected.

Pu conc Sample % dose
weight in
Case No. Sample (/8) (g) sample
N - |
Chi-1 Sternum 0.0047 : 4.38
C/ Rib, cortex 0.0016 1.0125 0.0016
’ Periosteum 0.0046 0.1215 0.00056
Marrow & spicules®  0.0160 0.8292 0.0133
Whole rib {calculated) 0.0079 1.963 0.0155
Chi-2 Rib, cortex 0.0210 0.43 0.0090
Marrow 0.0196 0.2065 0.0040
Whole rib (calculated) 0.G20 0.6365 0.0013
Cal-1 Rib, coriex (.6072 9.0 0.065
Periostewn €.0048 0.445 0.00216
Trabeculae 0.0319 U.84 0.0269
Marrow 0.0198 - 0.019
Whole rib (caiculated) 0.0081 140" 0.113

a . . . e Co , -
Origin of marrow sample noted as rils in Russell Tilcikson (Ref. 47).

b : . e c e -
- “Whole rib sample weighed before divig oz iuio four

%%ﬁanU@Ek’éogso

sepirrate samples.
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ARCONNE NATIONAL LABORATIORY

9720 South Cass Avesut, Argonnt, Hlinois 604129

e T P

Telephone: 312-972-7678

February 27, 1986

Dr. Robert G. Thomas
ER-72

GTN

Mail Stop G236

U.S. Department of Energy
Washington, D. C. 20545

(.
Pols
Dear Dr. Jhomas:

With respect to your telephone inquiry relating to plutonium studies in
the Environmental Health Section (previously Center for Human Radiobiology), I
refer you back to the factsheet furnished Dr. Thiessen in 1984 (copy
enclosed).

I had follow-up completed on cases Cal-III and HP-6. Case Cal-III died
in 1984 of causes not reasonably relatable to plutonium., Case HP-6 is living
as of several days ago. Both the interviewer who contacted the household, and
a review of the case file, suggest that the functioning of this subject is
such that direct contact is contraindicated. [ hope this is of some
assistance to you.

Best personal wishes,
Sincerely yours,
.//’v\ )”/'/([/W/"

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

JHS: 11 f

Enc]osures ) | _
| HCROFILMED
cc w/enc.: H. Drucker, BIM

E. Huberman, BIM

D. T. Goldman, DOE-CH EERRRA o
C 3 ITIONDS

8000421 )
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ARGONNE NATIONAL LABORATORY

G700 South Cass Avente, Argonne, lllinois 50439 Telephione 312/972 4146

July 23, 1984 - EUmVED
JUL 2 51984

J« R,

Dr. Jacocb Thiessen

Mailstop E-201, Human Health Studies

Office of Health and Environmental Research

Office of the Environment

U.S. Department of Energy

Washington, D. C. 20545

SUBJECT: Congressional Investigation into Health and Safety Policies of the
Department of Energy (DOE)

Dear Dr., Thiessen:

In response to Dr. C. W. Edlngton s memorandum of June 27, 1984, on the
above subject, I have enclosed a factsheet on "Plutonium Studies at the Center
for Human Radiobiology (CHR)." The factsheet is in the format requested by
Dr. Edington.

Please let me know if you need more information or documentation.

Sincerely yours,

(1 F AL e

A. F. Stehney
Environmental Resé&arch Division

AFS:pat
Enclosures

cc: H. Drucker
H. J. Rauch
P. Failla
P. F. Gustafson
E. Huberman

J. Rundo H ‘ MAR 09

o

(.D
CT>

8000u22 1 .
US Deparivent of Energy The Undversity of Chicago



Project Name: Date Started: 2 January 1993
Plutonium Studies at the Center for Date Terminated: Ongoing
Human Radiobiology (CHR)

Principal Investigators: R. E. Rowland, A. F. Stehney

Objectives of Test:

1. To determine the excretion rate of plutonium 27 years after injection.
2, To determine the retention and body distribution of plutonium.

Short Description:

In 1945-1947, 18 hospital patients of limited life expectancy were
injected with plutonium in order to obtain information about the retention and
organ distribution of plutonium. An important objective was to determine the
relationship between the body content and the rate of excretion in order to
provide data for estimating the body content of plutonium from measurements of
plutonium in excreta (p%qassay). The results of this study were described in
Report LA-1151 (1950).'*"

The data in LA-1151 were reviewed in a manuscript prepared by P. W
Durbin for publication in the 1972 volume, Radiobiology of Plutonium. }
Tissue and bone samples had been obtained at autopsy from six of the cases at
times ranging from 5 days to 456 days after injection, and the longest
collection time for excreta was about 5 years. In addition to preparing the
manuscript, Durbin traced the later history of the cases and discovered that
four were still living in 1972,

The Center's direct knowledge of the plutonium injection cases dates from
December 13, 1972, when Dr. Durbin brought her records to CHR for possible
further follow-up. The Center then undertook to determine excretion rates in
study subjects who were still alive and to exhume deceased subjects in order
to determine the amounts and body distribution of plutoniume. During 1973, CHR
obtained metabolism samples from three living patients, obtained permission to
exhume from next of kin of three deceased patients, and disinterred and
transferred to CHR the remains of one of these deceased. The metabolism
samples (blood and excreta) were taken at Strong Memorial Hospital (SMH),
Rochester, New York.

In 1974, the U.S. Atomic Energy Commission (AEC) reviewed the origins and
subsequent follow-up of the plutonium studies. On December 31, 1974, the AEC
authorized CHR to proceed with the program of study of the living patients who
were injected with plutonium during 1945-1947 and of the bodies of deceased
individuals from that group for whom legal consent for examination is
obtained.

Follow-up Data:

Table 1 summarizes CHR follow-up activities and last known status (July
S, 1984) for each of the plutonium injection cases.

CHR per?onnel have published 10 reports on results obtained by study of
these cases. (3712 Copies of these reports are attached.

8000423 )

"
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Table 1. Plutonium injection cases: Summary of CHR activities and last known
status (July 5, 1984).

0ld Case CHR Case CHR Activities Status
Number Number '
Cal-I 40-001 10/16/75: Exhumed cremains Died 1/9/66
Aug 78: Returned ’
Cal-II 40-002 No contacts; said to have Died 1/6/47
died in Australia
Cal-III 40-003 6/11/73: Examined at CHR Living 10/19/83
: 6/23-26/77: Metabolism study :
at SMH- ’
Chi-1 40-004 6/10/75: Exhumed Died 10/3/45
i _ Apr 78: Returned
Chi-2 40-005 No contacts; cremation ashes Died 1/13/46
scattered
Chi-3 ~ 40-006 No contacts; case unidentified Lost to study,
1946
HP-1 40-007 1973: Next of kin refused Died 1/12/60
permission to exhume
HP-2 . 40-008 1973: Next of kin refused Died 4/4/48
: permission to exhume
HP-3 40-009 1/28-2/18/73: Metabolism study Died after 6/5/81
and radiocactivity measurement
at SMH
1/23-24/79: Metabolism study
at SMH .
HP-4 40-010 9/24/73: Exhumed Died 4/29/47
] Jul 75: Returned
HP-5 40-011 1973: Next of kin refused Died 4/29/46
permission to exhume
HP-6 40-012 2/14/73: Metabolism study Living 12/30/741
at SMH
6/21-7/1/73: Metabolism study
) at SMH
HP-7 40-013 1973 and 1977: Next of kin Died 10/27/46
' refused permission to exhume
HP-8 40-014 No contacts : Died 11/22/75
HP-9 40-015 5/18/78: Exhumed Died 7/2/47
Jul 81: Returned
HP-10 40-016 No contacts ' Died 6/2/57
HP-11 40-017 No contacts . Died 2/26/46
HP~12 40-018 No contacts Died 4/13/53

8 0 U—OJLJLJL f.\
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Reprints of references 3-12 are attached.
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Department of Energy -
Argonne Area Office REC‘-!VED
9800 South Cass Avenue

I TR T
Argonne, litinois 60439 B koY 23 M5

MOV 2 1 196 BI0~ HEG Fistangn

Dr. Alan Schriesheim, Director
Argonne National Laboratory
9700 S. Cass Avenue

Argonne, Illinois 60439

Dear Dr. Schriesheim:

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

The enclosed FOIA request is for a copy of a memo from R. E. Rowland to

H. A. Schultz dated December 21, 1972, which discusses records of 18 plutonium
research subjects. The requestor is also asking for any supporting .-
documentation and any subsequent memos regarding the subject.

Due to statutory time limitations for responding to FOIA requests, we must
have your response no later than December 2, 1985.

Sincerely,

A . n - . =
“/%.-,. e A A
V4

-4 David T. Goldman
Area Manager

Enclosure:
As Stated

cc: A. Zilberstein, ANL, w/enclosure
R. E. Rowland, Princeton, KY, w/enclosure <072 —-553/-— }C'r 7cf

8000421 )
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‘ | | HE KNOXVILLE JOURNAL
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—_— A GANNETT NEWSPAPER
i / P.O. BOX 911

KNOXVILLE, TENNESSEE 37901 o o
| g5 oy b P 3T
Oct. 30, 1985

AR ——

P

Mr. Ronald Turner

MA-232.1

U.S. Department of Energy

Freedom of Information and Privacy Act Branch
1000 Independence Ave. S.W.

Washington, D.C. 20585

To the FOI Officer:

This request is made under the federal Freedom of Information
Act, 5 U.S.C.'552.

Please send me copies of Memorandum, dated 12-21-72, from
Dr. R.E. Rowland to H.A. Schultz, senior staff assistant, Records and
Data Processing, Center for Human Radiobiology, Argonne National
Lab. Memo discusses instructions from Rowland to Schultz on records of
18 plutonium research subjects. Records were transferred to Schultz for
his disposition. Please include any supporting documentation and any
subsequent memos regarding this subject.

As you know, the FOI Act provides that if portions of a document
are exempt from release, the remainder must be segregated and disclosed.
Therefore, I will expect you to send me all nonexempt portions of the
records which I have requested, and ask that you justify any deletions by
reference to specific exemptions of the FOI Act. I reserve the right to
appeal your decision to withhold any materials.

I promise to pay reasonable search and duplication fees in
connection with this request. However, if you estimate that the total

fees will exeed $50, please notify me so that I may authorize expenditure
of a greater amount.

I am prepared to pay reasonable search and duplication fees in
connection with this request. However, the FOI Act provides for waiver
or reduction of fees if disclosure could be considered as "primarily
benefiting the general public.” I am a journalist employed by The Knoxville
Journal and intend to use the information I am requesting as the basis
for a planned article. Therefore, I ask that you waive all search and
duplication fees. If you deny this request, however, and the fees will
exceed $50, please notify me of the charges before you £1ill my request

so that I may decide whether to pay the fees or appeal your denial of my
request for a waiver.

As I am making this request as a journalist and this information
is of timely value, I will appreciate your calling me by telephone, rather
than by mail, if you have any questions. Thanks and I will look forward
to your reply within 10 business days, as required by law,

Sincerely,

8000428 /e Bl | DEE 04 1985

Randell B.~/, reporter .
(615) 522-4141, Ext. 423 1 AUGSAR
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U.S. DEPARTMENT OF ENERG)Y

curt Novembor 13,1985 memorandum

R{PLY 7O

ATIN of MA=232,1 —80an @.jaaz%},;

suBxCl  Freedom of Information Request#1/04 §5050D

Jane Monhact, CH Dparatisws Oefice

fin gern e Luss

The attached Freedom of Information (FOI) request is being sent to you for .
action as the records requested appear to be principally within the purview
of your organization. If our determination is incorrect, please inform me
immediately to wham you are forwarding this request.

1f other divisions, offices or field organizations also have records relevant
to this request, you as the appropriate FOI Office are responsible for request-
ing.their participation and for coordinating the response., It is important that
an appropriate response be forwarded to the requester within 10 workmg days as
failure to act can be deemed a denial.

On the reverse side of this memorandum, a “Reminder of Procedures for Handling
FOI Requests” should assist your staff. If you have any questions, I can be
reached on FIS 252-5955. -

%Z/é«ﬁ
John H. Carter

Chief of FOI and Privacy Acts
Activities Branch
Division of Reference and

Information Management
Attachment ‘ s

8000429
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e Mr. Secx:

foor Corober 35, 1985, Preedom of Jaferrelice reaquests (Gofies enclossd)
addresyed ta the (.3, Detarioant of Eaergy were reoaives on Sovepker §, 198%,
nnd bave besn neal Lo oor frasdem of Informetion GXY¥icere at «wr Chicago, ‘mk
Ridee, Rianlant and 5xn Frascises Tperstionez {8figes. oy »iil eprraapsnd
Slrestly »ith yora abogt vour reguests,

i complinase with the Fraedes of Laformmilen Azt, zha 10 day rsapsoxe psrice
wiil bagin waen the offices desigorisd shore bave regsived your reguests, I
you need further sssisteexe, pleuse coclaal Jane Monbert, Chloagd Cpersticons
2rf5ee, 98CU South Cmss Avemvs, Argonae, IL 6033G, (12) 372-297¢; Wayne hangs,
Jak Ridse Cpersticas Iffice, P,0C. Bax E, Hoom 1012, Dak Ridge, TE 37831, ($15)
576-UE85: Gail M. Rokkan, Plehland Cgeratlions Office, &25 Jadwin Avesve, P.G.
Box 550, Riablismd, WA 29902, (50§57 37E-H27E; Elxis #utobo, San Praacisen
Sperationes OfTlce, 1233 Brosduay, Wells Farvs Bullding, Cskland, CA 98632, (315)
F13~-k 58,

e Fave ac3igned tne aWwe referencyd nunhars Lo v requasts and 63k Llat yw
rufer o thar ln any fubture courrcspondanas.

Iineerely,

Origtnal signed by John H. Carter

Jehna 3, Cortar

. Official File Copy Chlef of P01 and Privaay Rola
Yction Gfficer & Cffice of Adwintatrative Servicwa
Gfficial File (RF)

RESE S R ke

-232.1:J80:9 jb:26025: 11/13/35 v

OEC 04 izen
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CENTER FOR HUMAN RADIOBIOLOCY
Opzrated for the US. Department of Exeray by ArGowe Narioval Laboratory

PRIVACY AGT MATERIAL REMOVED Juns 20, 1978

uGratna, Louisiana 70053

Daar : CHR RECORDS
This letter is written with regzré to the Center's inve ig ations
in the case of your father, . You wvll be

1nu.erested to know that his remains were returned to ALstld,
Texas.in April and have been reburied by the funeral director,
the. . :

Although numerous measurements wers n rior to reburial,
a considerable length of time is required for the completion
of analyses and interpretation of the results.

Thank you for allowing us this opzortunity to advance our rssesarch
on the long-term skeletal effects of the internal deposition
of radiocactive materials.,

Sincerely yours,

A. F. Stehnex
~ssociate Director
Canter for Human Radiobiology

ATS: llw .

bxec: J.E. Farnham
G.J. Hamilton
R.A. Schlenker

PRIVACY ACT MATER|
CHR Records Room «/ AL REMOVED

Same letter to these _ — - ' B
children oa Juce 20, 1978. ‘

EGSTin, Texas 7870%  Austin, Texas 78756
"~ Austin, Texas 78756 —mgrliﬁgton, Toxas 7606

ARGONNE NATIONAL LABORATORY
: 9700 Sourh Cass Avente
800043} Ary spe lliois 60479 Tzphose 12/972-43
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ABGRATOR .
‘ CENTER FOR HUMAN RADIOBIOLOGY

U ot C-AUA- USAEC

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

May 16, 1975

PRIVACY ACT MATERIAL REMOVED

Mr. Robert Creecy
Associate Manager
Cook~-Walden Funeral Home
6100 North Lamar

Austin, Texas 78757

Deaxr Mr. Creecy:

Many thanks for your letter of April 30, 1975 giving
your estimate of the cost for the exhumation of Mr. ,
"« The estimate of $401.25 is satisfactory to us.
———— %) .
As you requested, we are enclosing the originals of the
six (6) signed permission forms from _ 7 next-of~kin:
| R - s
— R y_.. » and _
(sons and daughters).

Mr. Joseph E. Farnham of our staff will probably want to
be present when the exhumation is carried out. If he has not
already done so, he will be in touch with you shortly to arrange
a mutually convenient time. If for any reason you should want
to phone him, he can be reached at 312-739-7711, ext. 2326 during
working hours, or at 312-479-9354 at home.

Sincerely yours,

s ' Mary Margaret Shanahan
encs. 40
XC: A.F.Stehney e
A2 9
M.H.Chalfen A
J. E. Farnham PRIVACY AGT MATERIAL REMOVED W v a0®
¢
qf%
o

SOUTHWEST FIELD STATION
8 U 0 0 u 3 Z | 56@::: Monterosa St., Phoenix, Arizona B5018 Tel. 6?”-'?;195600
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PRIVACY ACT MATERIAL REMOVED

UU‘L

April 30, 1975

Miss Mary Mavgaret Shanahan
Depuly Diveclor

M I T Radioactivily Center
Southwest Field Slalion

5619 East Monterosa Streel
Phoenix, Avizona 85018

Dear Miss Shanahan:

In answer to your lettey of April 10, 1975, the following is an
estimate of the cost of exhuming the vemains of Mr.

Y

it e = -

Opening & Closing of grave (week-day) 120. 00
Ziezler case 125.00
. Trip lo Airporl 25.00

Atr Prieght as quoted by Braniff
per one hundred lbs. 31.25
Funeral Home charges 100. 00

) advises us that they will need copies of
the signed permission forms.

RO any questions, please contact me.

__";— Funeral Home PRIVACY ACT MATERIAL REMOVED @Q

o R
T Lo <~,"\\° -
,, Assocza?e Manager @'\ e
RC/jc , : RS
oS

8000433 FUNERAL HOME



MICROFILMED . =

PRIVACY ACT MATERJAL REMOVED APR 30 1975

CHR RECORDS
CENTER FOR HUMAN RADIOBIOLOGY

" Uof C-AUA- USAEC

Argonne National Laboratory e Massachusetts Institute of Technology  New Jersey Field Station e Southwest Field Station
April 10, 1975

N EP
REC
i Ca) ‘\‘7 ’16
Funeral Home o
»9892
n I A
Austin, Texas 78700 -Xﬂﬁa
N
Gentlemen: , _ -
‘We are writihg to you concerning the exhumation of Mr.
_ ) o _who died on October 3, 1945 in Chicago,
Illinois, but who is buried in the _ Cemetery, Austin,

Texas.

We have on hand signed permission forms from all known next-
of-kin as follows: .
Mr. 7 , Mr. s _ -,80ns of
, and from
daughters of Mr.

»

- >y - - '

I would appreciate receiving from you at your earliest con-
venience an estimate of the cost of exhuming Mr.
remains and shipping them by air to:

Mr. Joseph E. Farnham

Center for Human Radiobiology

Radiological and Environmental Research Division

Argonne National Laboratory

9700 South Cass Avenue

Argonne, Illinois 60439
According to Cook County, Illinois, regulations, the ziegler case
containing the remains must be sealed prior to shipment to O'Hare
Airport, Chicago.

The undertaker who will handle the arrangements on the Illinois
end is Mr

L ____ Funeral Home PRIVACY ACT MATERIAL REMOVED

Lemont, Illinois

Our studies, which are sponsored by the U. S. Atomic Energy
Commission, take about a year, so it will be necessary to close

8000L3L mQt SOUTHWEST FIELD STATION . mg;}sm

Monteross St., Phoenix, Arizona 85018 Tel.

S e a g

— v - oy



Funeral Home -2~ April 10, 1975

PRIVACY ACT MATERIAL REMOVED

the grave once the remains have been removed, and to reopen the
grave when the remains are returned for reburial.

We hope that your charges and those of the cemetery can be
kept to a minimum since, as you probably know, government research
funds are rather limited these days.

Upon receipt of your estimate of the cost of this exhumation
we will notify you of its acceptance. We will want to arrange in
advance the date for the work to be done since one of our staff
will be present at the time of the exhumation.

Please address your reply to me at the address given on the
bottom of the first page of this letter.

Sincerely yours,

8 (Miss) Mary Margaret Shanahan

Xc: M.H.Chalfen Deputy Director
A.F.Stehney M.I.T. Radioactivity Center
J.E.Parnham
V.Markiewicz

PRIVACY ACT MATERIAL REMOVED
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PRIVACY ACT MATERIAL REMOVED
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PRIVACY acT MATERiAL REMOVED

No. 40 ’&04’

Name L
Order___ 150710

Remarks_2Kele tal  PHTCS
Retouched
Order Finished

Reorder

Reorder

PRTD. IN U. 8. A,

Pé\VACY ACT MATERIAL REMOVED
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Topies 4o RAS,
+RC .

BRIVAGY ACT MATERIAL REMOVED

BONE AND DOSIMETRY GROUP
SAMPLE DISTRIBUTION

Case No, 4’0"004’ | _ Date: 7%0 [//g '

Sample Type (SPCI): Autopsy , EXH X , Cremains , Surgical . Willed ___

Midshft seqnents from £o, Ely £2, £3, ks k6, 47

samplefs): All  [eft tfalus P canezllons bowe.,
Code No, Description ' Weight | Wet or ]
1. Ecpf Hoamegus o R 8.4 L
- to kC o . |
| | | | . B
2. Elcd Hinecus 4 L /‘/.%.78,
Lo RC |
| | 5
s, EACO padiisp R /.11 4
4o RC |
: %
4. E3CO Radus , L 1067 4
Lk RC
s ksBo  Faury L alblg O
4o KC |
) . g5 [/«Q? L
“ke  ThAnR
' PWiiheiain s Samivin.n .
7 - /b.4/ V4
- kéz g/(;;)(_/ Tibiap L WMAY 14 398 /S
- CiHR RECCRDS 270 r
8. Z,; { L .. 3
L pe a/gs p |

| PRIVACY ACT MATERIAL REMOVED
8000458 ' |



BONE AND DOSIMETRY GROUP
SAMPLE DISTRBUTION

Case.No. 17[0 ’ODL/ | Date: - 78 /9 0 7

Sample Typ= (SPCI): Autopsy , EXH X , Cremains , Surgical , Willed

Sample(s):

Code No. Description - Weight ‘Wet or Drv

1*50%}& o £, 5hﬂ9+,,a/u%ﬁwc,, 48Hg P

2..

8000459



ARGONNE “+&—00%

NATIONAL [ doer )
LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATOK

MEMO

ANL-26 (11-68)

May 20, 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 the 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 listing of the segments retained for -
Dr. Schlenker's research needs follows:

EO right humerus diaphysis, 5 segments, 24.1g
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, 67.1g

JEF :dmm

xc: CHR - Records Room PRIVACY ACT MATERIAL BEMGVED

80004b0



- ARGONNE

NATIONAL
LABORATORY INTRA-LABORATORY MEMO
November 19, 1976
TO: CHR Records
FROM: J. E. Farnham /\)rj
7ovT

SUBJECT:  Skeletal remains of Case 40-004

Per Dr. Schlenker's request, all the skeletal remains, with the exception
of those bone specimens consumed in micro-autoradiographic studies, are being
distributed to Dr. Larsen of the Radiochemical Analysis group. Two photos of
the distributed bones are attached to this memo:

#1 Most Long Bones and Skull Bones

A0 - Parts 578.7 g
EO0 - [EOAQ and 1/2 EOEO missing] 80.3 g
El - [ 1/2 EOAO missing] 90.5 g
E3 - [ part of E3A0 & E3E0 missing] 36.3 g
E4 - [1/2 E4A0 & E4E0 missing 42.2 g
ES - 42.35g
K4 - 342.7 g
K5 - [only pc.of K5B0 & K5D0 present] 226.7 g
K6 - [ 1/2 K6AO & K6EO missing] 168.8 g
K7 - [ most of K7A0 & K7E0 missing] 120.6 g
C6DO0- 4.05g
Q5D0- 5.86¢g
#2 Other bones
E6AQ - - 109.76 g
E7A0 - | 96.05 g
Rib fragments - 67.7
A2 - [1/4 A2A0 & A2EQ missing]} 35.5
‘A3 - [1/2 A2A0 & A2E0 missing] 29
A4A0 - 15.4 g
A5AQ0 - 28.6 g
E2 - [ 1/2 E2A0 & E2E0 missing] 34.1 g
Foot bone fragments - ' 100.3 g
K8CO - 10.3 g

80004bL I

ANL-26 (11-68)



Skeletal Remains -2- Case No. 40-004

Cl - 9.9 g
c2 - 11.8 g
Q7D0 - 8.2 g
R5D0 -~ 9.9 ¢
Misc. bone chips - 42.58 g

It is estimated that the above listed bone specimens constitute 50% of

the original skeletal mass. The total dry weight of these specimens is 2319.11
grams.

cle

80004b2
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:Nam'e ’ o f’} Age 68 OCCUP. MaChil’x‘. P No. 621

Institution___ Eillings Memorial Hospital 354,370
- Clinical Diagnosis Epidermoid carcinoma of mouth with metasteces.
PRIVACY ACT MATERIAL REMOVED Mas o 57
Att. Phys. Dr. A. Brunschwig Post-mortem by Dr. k. C. Weber

Date and Hour of Death 10~3-£5 at 2:10 AY Date and Hour of Post-mortem_10-3-45 at 1:30 PY

ANATOMICAL DIAGNOSIS:

Extensive postoperative recurrence cf epidermoid carci-
noma of the mouth. Resection of the mandible and
associated scft parts of the floor of the mouth, vith
pedicle graft reccnstruction (partizily completec);
hezlec patent gastrostony. =Extenslive carcincmatous
invasion of the structures of the anterior portion of
the neck. Eileterel pulimonary carcinoma metastases,
some asscciated with vasculer throuosis, cavitation
and abscess formztion. Large lert pulmonary-pleursl
carcinomatous abscess; carcinomatous invesion of left
pleural adhesions erd of the contigucus thoracic wall.

of the left 1.
parenchymatov

v edema and hyperemia. Acute troncheprneurornia in the lower lote .
43 focal chroric proliferztive aspirztive 'vcncthne"*'nla. Severe
and siight fatty degerzrstion of the liver. liyocardizl nyvertrochy
and Cisserdir ted nyolibrosis. Chronic perichelergitis. Chrordc atromhic gastritis.
Benigr pros’ztic hyvertrorhy; hyperplastic nodules in lateral lobes. Mild cihironic
pye*onephr tirn. “Sligﬁo erosive peptic esorhagitis.
IXTZtvAL APT TARANCE: The body is that of arz elderly nan weig
and measurisg €9 inches in length. The skull is normwl ga
%m,cmﬁux;ve,sdfme,mmusawimmamlna: T
The antericr porticn of the mouth is Su*leLIlJ a2b nt. Eoth horizontal rami-
of the manc.cle are ahsent as well a3 the muscu‘cturr f the antericr porticn
{ the necs znd the suplingual znd subnaklllcr“ s,llvo*y end lymph glands. There
ls & vitzlliwm plete petween the ends cf the mandible. The entire protruding
sortion oi the chin has bteen resected including the anterior part of the flcor
{ the mouth, the hyoid bone and the right jugzler vein. However, the upper mergin
the lower 1lip, & very narrow striv, has been.preserved., A temporzl-frontel
or pedicie flep hzs been ccastructed and hss teen brought dovn with one am
sched to the right cheek beneath the nargin of tne lower lip. It is ackherent
"“d groewing. The other margin of the flap is still attzched to the left temnle
_-r the left +en"oral artery supplying it «ith Blced. The frontzel areu from
'?‘ch the graft hzs been taicen has been subseguently regrafted ond is completely
“v:led. There are two sinuses in the lower neck, one low ia the nmidline, the
“vher on the right side under the vertical ramus of the manditle. These sinuses

168 pounds
ance. The
o) be normal.

’10!}

o
<3
o

in
S apr
&

.
ri
rlie
ri
er

J

(] (,)

prs ’_, [N

is
4
RN

e e e - = e e PRNACYACT MATERIAL REMOVED -~ -~ -

80004561






-+7 hg

N | 7 -3- ™ 6591
Tﬂ”hO? &k&ﬂﬁms _fhe thyroid is embedded in 2 mass of scirrhous neoplastic
re * |tissudrand: cannothé removed. The turor has largely replacec the glandular
: structure. The thymus is identified in its normal position and is atrophic.

recia}’
HEART, AORTA AND VESSELS: The emptied heart weighs 560 gms.. It has a considerable

Lous| amount of subepicardial fat. There is no evidence of dilatation of the right
in~ |chambers. There is a "soldier's spot" on its anterior surface near the apex.

d-

ine }jThe vzlve measurements are as follows: tricuspid 12 cms., pulnionary 8.5 cms.,
sormgmitrel 11.5 cms., aortic 8 cms.. The valve cusps and leaflets show no remerkable
' abnormialities. The aorta shows a moderste arount of atherosclerosis, compatible
with the age. Coronary artcriosclerosis is minimal. The myocardium cn section
= the reveals no gross 2reass of fibrosis or myomalzcia. The forsmen ovzle and ductus
zesq arteriosus are closed. The wall of the left ventricle averzges 13 mms. in thick-
belq ness, that of the right 2 to 4 mms.. The venae cavae and portal vein present no
ihe | abnormalities. .
Thi -
fhe | LUNGS: The rigat lung weighs 730 gms. and the left 1220 gms.. The relationship
of the left lung to the chest wall has been described above (See Pleursl Cavities).
es) Both lungs zre borgy and hyperemic. Externelly they are fiymer than nomal,
. nof lumpy, anc of a rk red-violet color, especizlly so in their lower lobes. The
ccut surfaces ar . wet and hyperemic, with distinct coarse patches of gray-red
: brenchopneumon .. consclidation. These are -msrked only in the left lower lobe.
‘e nq Fach lung con®:ins a2 ccnsiderable number of pale tumor nodules, some of them
s af firm, &snd others cystic. The lztter have central cavities of varying sizes, filled
zciq with eleoudy gre fluid., These cavities are cordersd by rins-of neoslacstic tissue
cad: from 1 mm. to - mms. thick. The largest cystic metasiases zre in the lower lobes.
;In the laft 1 :sr lobe one cancerous abscess is 5 cms. in diaueter and another
erom one measures 1 <i.. The right lower lobe contezins & cancerous sbscess 2 cms. in
,. diameter, th ol these lobes, like the remeining lobes, contzin multiple small
.1 ;imetasteses, sce of then with tiny central cavities. The largest solic nodule,

*: 3 ems. irn diz~.2ter, lies in the right lewer lcbe. Cormunications between the
in:, various cavi.les and the largsr tronchi cannot be demcastrated. Bordering t
7 i;interlcbar sarfaces ol the lcf"‘ lung (2nd the abscess described above) neoplzstic

iitissue inveides the varenchyza of both lcbes for a considerable distance (up to
cesi2 to 3 cms.).
- .‘mote' The :indings in the lung make it very probable that cystic degenerztion of
ia large me'.2stasis was responsible for the well localized pleurzl involverent.
t
:DH?IEILOI‘-UHIE.L GLANDS: The peribronchial glands are smzll and somie are calcified.
- A11 contain anthrzcotic pigzent. There is no evidence of gross turor involvemernt.

@

t I
giLI\"EH AND GALL ELADDFr: The bile ducts are patent. Pressure uocn the gall bladder
} iexpre'-‘ses bile from the ampulla of Vater. The liver weigchs 2050 gms.. Externs 11y
‘1it is purvle pink. The cacsule is snooth. C(ut sections of the liver show a

- 'markedly congested surfece, with the cenirel veins distended with blood. No

5 .tumor is present grossly.

| SPLEEN: The spleen weighs 260 gms.. Externally it is dark purole red with a
, Smooth capsular surface. The cut surtfaces pulge consideraply «nd the pulp has

8000ubA
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a semisolid texture. The fitrous elements and Malpighian corpuscles are not
prominent,

PANCHEAS: The pancreas, including a considerable amount of fat, weighs
100 gms.. It is grossly normel. -

GASTEO-INTESTINAL THACT: The gastric rugae appear to be noimal. The gastros-
tomy opening is patent. The stomach is firmmly adnerent to the anterior abdom-
inal wzll at the gastrostomy site which is intact. The gastric mucosa is
slightly hyperemic in the regzion of the gastrostomy. The duodenum, jejunum,
ileur and colon are normal throughout.

ADKYALS: Both adrenals appear to be grossly normal and are rich in lipoicd.

KIUiEYS: These organs are dark purple externally. The right kidney weighs
160 gis., the left 180 gms.. The capsules strip with ease. The cut surfaces
bulg: somewhat. Tne cortices are 5 mm. thick, while the medullary areas
ave ¢ge 10-12 mms. in thickness. There is no tumor present and there is no
gr:»s evidence of renal infection.

C:AN €Y TRACT: The ureters are patent and normsl throughout. The urinary
ble Jer is small and grossly normal. i
G- «rrATIVE ORGANS: The prostzte is hyperplestic, soft and noduler., It has a2
rilamzter of 5 cms.. There is a soft nodule apcut 1 cm. in dizmeter in each
latcral love. Tye urethra is not obstructed. The testicles are grossly normal’.
Th= tubules tease with increased resistance compatible with this age group. |
i
»iUPH NODES IN GHENERAL: The lymph nodes outside of the area of tumor extension
in the neck are of normal size and consistency. The peribronchiel rodes show
no evicdence of tunor. A number are calcified, apparently having been the site ;
of en olc tuberculous process.

BHAIN, MENIMGES AND SPINAL CORD: Not examined.

MUSCULAR SYSTzM: The abdominal and thoracic muscles are mederztely pale. This
body is not wasted as is so often the case with cazrcinoma patients.

SKELETON: Aside from the surgical removal of a portion of the mandible, the
skeleton is grossly normal. There is no obvious turor involvement of bone

marrow although it is possible that there is invasion of the left ribs beneath !
the cancerous plaoue (See Pleurzl Cavities). i

(The autopsy permit does not allow exploration of the neck or head, so that the
extent of the tumor growirg locally cannot be determined.) |

CLINICAL HIS10RY: The putlbﬁt, a 68 year old vhite man, was adnitted to the

hesnital on 3-29-L45, comnlaining of zn ulcerzting lesicn on his jaw of 9 menths'
duraticn. He kad enJoyed excelient health until the letter part of June, 1G4,
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when he noticed a small swelling just under the anterior aspect of the chin.

The tumor grew until it reached the size of a hen's egg. The lesion was excised
in October of 1944 and a diagnosis of a squamous cell carcinoma of the buccal
cavity was made. Postoperatively the pstient received about 2000 R of x-rays

to the area, but within twc weéeks the tumor had reapveared and continued to grow
necessitating another operation in December of 19L4. Postoperatively the lesion
failed to heal. He was again given intensive x-ray therapy and was referred to
the U. of C. Clinics.

When admitted he was a well developed, well nourished white male. On the under
surface of the jaw was a lzrge necrotic ulcer with hard elevated irregular edges.
No cervical glands were valpated. A portion of the mandible could be seen in
the floor of the ulcer. The heart was not enlarged., A systolic nurmur was heard
at the apex; .B.P. 106/80. The lungs were clear to ausculation and percussion.
The abdomen was negative. X-rays of the chest were normal. The latoratory
studies revealea a slight anemies; hb. 11.5, RBC 4.26, ¥WBC 7,000. Plasma proteins
were 6.51, alb. 3.98, glob. 2.53, A/G 1.58. :

On 4-3-45 a preliminary Pezzar catheter gastrostomy was done, and on 4-11-45
radical excision of the lower jaw and partizl reconstructicn with a bone plzate
viere performed. Between 4-29-45 and 7-19-45 seven different tlastic operztive
procedures were carried out. On 8-11-45 two sinuses in the lower neck were en-
larged znd in this procedure diffuse carcinometous infiitretion of the neck becare
evident.

The patient was meintained throughout cn gastrostomy feeding because of inznility
to swallow, On 8-21-45 chest x-rays revezled carcirocmctous invasion of thoracic
structures. The pztient beceme very wesk and had considerzble pain. Mental con-
fusion was noted teminally. He expired on 10-3-45.

HISTOPATHOLOGY

The following sections did nd. contain tumor tissue:

Myocardiun: Fine perivescular subendocardiel scarring is cuite widespread. There
are no very large scars and no significant sclerosis of medium sized and smzll
arteries. The muscle iibers are ccarse. There is no fatty change.

Kidney: There is a mild focal interstitiel nephritis, probebly a pyelonephritis,
as the arteries are only moderztely sclerotic. Perenchymatous deaeneratlon of
tubules is fairly marked and a few hyaline and calcified casts are seen.

Liver: The looules are small and the cords are thin. There is a guite marked
chronic pericholangitis. 4 few liver cells are vacuoleted and others contain
eosirophilic inclusions surrounded by a halo. The blood sinuses contzin increased
numbers of cells, some of which are polymorphs while some are myeloid znd erythro-
genic cells. There:is little fat stainable by scarlet red.

Spleen: This organ has a congested ana hezorrhagic red pulp, small lymoh follicles

7 ana nyaiine narrowed arteries.

Pancreas: The only detectable change is scme invasion of adinose tissue (posi-
mortem changes).

Adrenzl:  Vacuolated lipoia rich cortical cells are fairly abundant. A few
round cells (myeloid cells ?) are found in th= medulla.

gooout



" tubules contain spermatids.

_Blood (in various blood vessels): In general the prooo rtion of white cells
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Esophzgus: The section shows thick epithelium and ons erosion beneath which
the wall is infiltrated by round celis.

Stomach: There is a chronic gastritis with mocerate atrophy of the glands anj
mznerous iymph follicles.

Testis: A few (5 to 10%) of the tubules ars atrophic. Thae other tubules
have thick basement membranes ond depressed spermatogenesis, althougn sone

Prostate: This zland shows a nodular adenomatous hypernlasia.
Tracheobronchial lvuoh nodes: These nodes are hyperplastic with increased
macrophzges and polymorphs in their sinuses.

Bone marrow: The ratio of cellular and adioosc tissue is aporoximately 50%.
Thers is a definite left shift of the granulocytes; megakaryocyles are abun-
dant and °r7throblast1c islands ars well preserved. i

aprears low but a fair number of polymorphs are noted.

The fOllOﬂlng tissues contain. neonlastlc tissue:

Cancer tissue from neck: T™wo large sections contain only neoplastic tlasue

which is partially necrotic and focally invaded by lsurxocytes. The greater |
t

portions are composed of keratohyaline masses and degenerqtlng pearls. Some
areas are cystic and in a few foci the necrotic tissuz is bzginninz to be
calcified. Each section contains a few cellular arsss with olexiform epi- i
deruoid carcinoma showing keratinization of individual cells and of occasional

" small vearls. A very few mitotic fizures are oresent hers.

Two other sections, oresunably from the neck, snos a mixture of plexiform i
carcinoma like that above and of foci of marked keratinization. The carc1noma
tissue obviously invades atroohic skeletal muscle and lymohatic channels.
Bone: One section shows cancerous invasion into an osteocartilagenous

stracture (froua the description this provably represeats a metastasis in the
pleura invading a rib). ;
Pharyngreal MUCOUS_ nnﬂbrane: Well beneath the eoithelium is a dense growth of

carcinoma tissue like that just described. ' : |
Lungs: Five of 6 sections examined contain carcinome; the fiftn shows an |

acute confluent pneuwnonia with abundant fibrin and m:.ny volymorpas. There

is an early fibrinous oleuritis. Another feature is the uresence of corpora
amylacea, somne of wnich bordered by foreign boay giant cells. Therzs are also:
foci of chronic pneuwmonia with giant cells. Onz siall bronchus is obliterated

by grenulation tissue (old, asoirative pneumonia). ,
- |

The other sections resveal epidermoid cancer invading the pleura and infilirating

walls of bronchi and blood vessels as well as the lung tissue proner. An im-
portant feature is the growth of cancer tissue in orfanlaeu thrombi witain
fairly large blood vesscls, both arteries and vains. The wall of a large
cavity (1ef§ lower lobe) siows the features of an active but fairly chronic
lunz abscess with bits of degenerating caacer tissue in its walls. Nearby
thers are thromtosed siazll vessels infiltratad by czacer ceils. Some sections

show sheets of cancer tissue or actuasl noaul=s nrojecting on the plaural surd ©

Comparison with sections rexoved at oneration: The general featares of the

cancer tissue are guitc similar - in tissuecs obtained at operation and at
necroosy. '

+ s —— g o A0 S
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!
; BACTERIOLOGY: A check on the bacteriology revealed thet cultures of a lung
| abscess revealed a few hewolytic strso and many hemolytic staph. aureus.
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ARGONNE
NATIONAL
LABORATORY

INTRA-LABORATORY MEMO

October 4, 197&

TO: Records

FROM:  Robert Oldham 2 /), f . .

SUBJECT: Sample Analyses Without Detailed Result Forms

The following analyses on the samples indicated do not have Detailed

Result Forms.

Results were entered directly into CHEM FILE from note-

books containing the calculations using the CHEM coding Form, CHER-

ANL-12/19/73.

NUCLIDE
ANALYZED

AMZ241

cc: J. Plondke
R. Oldham

RO/ns

8000UTS

Argl LR L1 1-6m)

SAMPLE ID

40-004.010
40-004.E1C2
40-009.19
40-009.20

- 40-009.22 to 40-009.27

40-010.BS1

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.BY!1

40-003.04

40-003.11

40-003.12

IAB NO

2950

2956

946

947

949 to 954
1824

1677

1147

1149

1150

1152

930 to 955
1146 to 1162
3006

1130

1137

1138



ARGONNE
NATIONAL
LABORATORY

INTRA-LABORATORY MEMO

November 15, 1978

TO: Jean Plondke

FROM: Robert ozdham//g%

SUBJECT: Ca Results on Samples from Cases 40-004 and 40-010

Please remove @results that have been reported for the following
samples from CHEM FILE:

40-004
40-004
40-004
40-010
40-010
40-010
40-010
40-010

E1C2 P
K4A6
010
B51

El4

E72
K50

110

Please also remove Ca Detailed Result sheets from records for the above
samples and prepare new Summary Reports once the Ca results have been

deleted.

cc: RDO

RLDO/ns

goooub
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DETAILED RESULTS: 40-004 AOD2 PU23S8 (NEW) &111C

PRIVACY ACT MATERIAL RE‘MOVED

239EFU (FLUTONIUMNM)
EHdkhkkok bRk kK

NAME: *CASE NO.: 40-004 *SAMPLE NO.: Al
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 2981
TYPE :BO SAMPLE DESCERIPTION: FRONTAL SEE k TOOHEY
ITEHM UNIT ———————=—- ANALYSIS NUMBER-—--—————-—-
1 2 3
1. SAMPLE SUB-NUMBER A0D 2B A0DZcC AOD2D
2. METHQGD CRI CRI CRI
3. DATE REQUESIED 770812 770812 770812
4. DATE ANALYZED . 790123 790206 790 308
5. SAMPLE SIZE GUA 123.480 123.480 123.480
6. ALIQUOT (FRACTION) 0.001 0.001 0.002
7. SAMPLE SIZE MEASURED GMA 0.126 0.170 0. 188
8. 242 PU SPIKE DpH 37.400 37.400 37.400
9. STD. ERROR OF ITEM 8 DpH 0.130 0.130 0.130
10. 242 PU SAMPLE COUNIS CTS 13928 20540 53121
11. 239 PU SAMPLE COUNTS CTS 2459 4962 13932
12. 239 PU IN SAMPLE PCI 2.975 4.070 4.419
13. STD. ERROR(CCUNTS+5YS) PCIl 6.588E-02 6.592E-02 4.478E-02
14. CCNCENTRATION 239PU PCI/GHMA 23.618 23.886 23.544
15. STD. EREKQOK (CNI+S5SYS) PCI/GHMA 0.523 0.387 0.239
16. REFERENCES-~CHR DOCS. R112R0O R112R0 R112R0

HRRAFHEREE SRR I Ak pk kR Rk ki kX

* RESULTS: AT TIME OF FIRST MEASUREMENT *
R L s e e R e s L sy

1. PU CONCENTRATION OR RATE (HTD. MEAN) 23.635 PCI/GMA
2. STD.ERROK (EXTERNAL) 0.101 PCI/GMA
3. STD. ERROR(INTERNAL) 0.183 PCI/GMA
4. VARIANCE RATIO,F 0.-285
5. FRACTIONAL STD. ERROE 0.0080

6. PU (MEAN) IN ALIQ #1 : 2.977_+ 0.024  PCI

B %k Rk ok ok ok Xk Ak Ak ko ook ok ok ok Rk Rk

* RESULTS: AT TIME OF EVENT *
FERAARERRE RN R R AR R KRRk kKRR

PU CONCENTRATICN OK RATE: 23.658 + 0.189 PCI/GMA
. - j//
; pal
ANALYZED BY: RDO CHECKED:\QEéQ/U[XQ REVIEWED BY/DATE:?3CI>’9/W_

COMMENTS AND_ REFERENCES:

T0 (BY/DATE): CHR FILE: SR FORM: SA CARD: ____CHEM FILE:

CHE FORM  10,14,77 (HFL)

8000411

PRIVACY ACT MATERIAL REMOVED



DETAILEL RESULTS:

239PU (PLUTCNIUE

Aok Kok z*é******* ) PRIVACY ACT MATERIAL REMQVED

NAME: ) *CASE NO.: 40-004 *SAMPLE NO
EVENTI: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 2979
TYEE :EO SAMPLE DESCRIPTION: VERT1ICERV

ITEN UNIT —==——————— ANALYSIS NUMBER-—--~-----—-
1 2

1. SAUPLE SUB-NUMYBEK c10cC C10D

2. METHGD CkI CkI

3. DATE REQUESTED ' 770812 710812

4. DATE ANALYZED 790206 790308

S. SAMFLE SiZE GMA 7.777 7.777

6. ALIQUOT (FRACTION) 0.020 0.022

7. SAMPLE SIZE MEASURED GMA 0.155 0.168

8. 242 PU SPIKE DEM 37.400 37.400

9. STD. ERROR OF ITEM 8 DPM 0.130 0.130

10. 242 PU SAMPLE COUNTS CTS 21620 54458

11. 239 PU SAMPLE COUNTS CTS 8224 20876

1Z. 239 PU IN SAMPLE PCI 6.409 6.459

13. STD. ERROR(COUNTS+SYS) PCI 3.597E-02 5.717E-02

14. CONCENTRATICN 239PU PCI/GHMA 41.373 38. 380

15. STD. ERRCK(CNT+SYS) PCI/GMA 0.555 0.340

16. REFERENCES-CHR DOCS. E112R0 R112R0

#**#****************#*********************

* RESULTS: AT TIME OF FIRST MEASUREMENT *
3 ok % ok o R ok o 3 ok ok ok ok Xk ok dkok ok ok okl Ok e oK Aok ok R X R E R K

1. FU CONCENTEATION Ok KATE(WTD. MEAN)
2. STD.ERROK (EXTERNAL)
3. STD. ERROR (INTERNAL)
4. VARIANCE RATIO,F
5. FRACTIONAL STD. ERROR

6. FU (MEAN) IN ALIQ #1 : 6.072_+

R RIS R S R E R E SRR E R L 2

* KESULTS: AT TIME OF EVENT *
BER R ERRRKE SRR IR F R TR R EE

FU CONCENTRATION OR RATE: 39.233 +
ANALYZED BY: SMH CHECKED:~)w§1Q:2[g

CCMMENTS AND REFERENCES:

TC (BY/DATE): CHBR FILE:______ SR FORM:z_

CHR FORM 10/14 /77 (HFL)

40-00u4 C10 PU239 (NEW) 8

39.196 PCI/GMA
1.333 PCI/GHNA
0.290 PCI/GMA

21.154
0.0340

0.206 PCI

1.334 PCI/GHA

il
REVIEWED BY/DATE: Do /

SA CARD:______ CHEM FILE:_

PRIVACY ACT MATERIAL REMOVED
gooo0us |
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DETAILED RESULTS: _ 40-00% ECDC PU239 (NEW)
Z239FU (PLUTONIUN) PRIVACY ACT MATERIAL REMOVED
R AR ER T Rk A KR )
NAHKE: *CASE ¥0O.: 40-004 *SAMPLE NO
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3401
TYPE :BO SAMPLE DESCRIPTYON: HUMRTDIST CORT PORTIGN OF Z0D2
ITEM UNIT ~—————————- ANALYSIS NUMBER---—---—=-—
1
1. SAMPLE SUB-NUMBER EOLCA
2. METHOD CRI
3. CATE REQUESTED 781208
4. DATE ANALYZED 750221
5. SAMPLE SIZE GMA 3.016
6. ALIQUOT (FEACTION) 0.069
7. SAMPLE SIZF MEASURED GMA 0.209
8. Z42 PU SPIKEF DPM 37.400
9. STD. ERROR OF ITEM 8 DPM 0.130
10. 242 PU SAMPLE COUNTS CTS 46559
11. 239 PU SAMPLE COUNTS CTS 7078
1Z. 239 PU IN SAMPLE 'PCI 2.561
13. STD. ERROR(CCUNTS+SYS) PCI 3.387E-02
14. CONCENTRATION 239PU PCI/GMA 12.271
15. STD. ERRCP(CNT+SYS) PCI/GMA 0.162
16. REFERENCES-CHE DOCS. R112R0
% 3 % % % 3 3 ok 3k 3k ook ok ok o ok ok K 3k ok ke Xk X Xk oK o e ko oi Aok Ak ok A ok ok ok kX
* RESULTS: AT TIME OF FIRST MEASUREMENT *
% 3% %k ok ok 3k ko 2k ok ok ok ko ok 3 ook ok 3 kol 3k o ke e ok ok ek ko ok ok ek ok ok
1. PU CONCENTEATION OR KATE (WTD. MNEAN) 12.271 PCI/GHA
2. SIL.ERROR{EXTERNAL) 0.000 PCI/GMA
3. STLC. ERROR (INTERNAL) 0.162 ECI/GHA
L. VARIANCE KATIO,F 0.000 .
S. FRACTIONAL STD. ERROK 0.0132
6. PU (MEAN) IN ALIQ #1 : 2.561_+ 0.034 FCI
% 3 A 2k 3 e Ak o a3 B 3 S e ok 2k o ofe o ek e Xk ok ok
* FEESULTS: AT TIME OF EVENT *
B ook A % ok o ook o ok 3 3 ok A ok ool 3 o ok ok o ok %ok G
:_'l/.
G
EU CONCENTRATION OR RATE: 12.283 + 0.162 PCI/GMA '
} : | V.
ANALYZED BY: SKM CHECKED:~£§L‘&£%Q1 REVIEWED EY/DATE: RDD
CCMMENTS AND REFERENCES: |
TC (BY/DATE): CER FILE: ___SR FORM: SA CARD:______CHEM FILE:_

CHE FORM  10,/14,77 (HFL)

8000419

PRIVACY ART MATERIAI REMINVED
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DETAILED RESULIS: 40-004 EODI PUZ38 (NEW) &

23SE0 (ELGTCNIUN) PRIVACY ACT MATERIAL REMOVED
F B % %k ok Kok ok ok ok ok
NAME: *CASE NO.: 40-004 *SAMPLE NO.
EVENT: LEATH/E *DATE OF EVENT: 451003 *LA3 NC.: 3402
TYEE :30 SAYFLE DESCRIPTION: HUMRTDIST MIX OF TEKAB COKT OF EOD2
ITEM UNIT -—-=--——————- ANALYSIS NUMEER-~--=—=——--
: 1
1. SAHPLE SUD-NUMBER ZODIA
2. MEYHCD CRI
3. DATE EEQUESTED 781208
4, CATE ANALYZED 190228
5. SAMPLE SIZE G HA 0.406
6. AMLICUOT (FRACTICN) _ 0.400
7. SAMPLE SIZE MEASURED GMA C.162
8. 242 PU SPIKE DFM 37.400
9. STD. ERROR CF ITEY 8 DPM 0.130
10. 242 FU SAMPLF CCUNTS CTS 48146
11. 239 PU SAMPLE CGUNTS CTS 11188
12. 239 PU IN SAMPLE PCI 3.915
13. STD. EEERCR (CCUNTS+S5SYS) FCI 4.3295-02
4. CONCENTRATION 2329PU PCI/GMA 24,115
15. STID. EREOR(CNT+SY¥S) PCI/GMA 0.267
16. REFERENCIS-CER DOCS. R112RO0

ok o e Aok e ko A ko oo o A ol o % oo ok e ok o A ol ol ek ek oK e dok ok K
* RESULTS: AT TINME OF FIEST MEASUREMENT *
%% b o ok & e o ok ok ok B ok ok ok o o ok ok gk ok o ok o e sk K R

1. PU CONCENTRAIION ORK RATE (HTD. MEAN) 24.115 PCI/GMA
: . SIL.ERROR (EXTERNAL) 0.000 FCI/GMA
3. STD. ERKOK (INTEKNAL) 0.267 PCI/GNA
4. VRARIANCE RATIO,F 0.000
5. FRACTIONAL STD. ERROR 0.0111
6. PU (MEAN) IN ALI{ #1 : 3.915_+ 0.043  PCI

IEEERZREES SRS SRS S R L X 81

* HESULTS: AT TIME OF EVENT #
3k Aok Ok ok ok bk ok ok ok okoRok R kokk ok kR ok K

PU CCNCENTRATICN OR RATE: 24,137 + 0.267 PCI/GMA

. H
¢ -,'(," . // 5)
ANALYZED BY: SMM  CHECKED: O /i 7% REVIEWED BY/DATE: RLC7%

-~ ———

COMMENTS AND EEFERENCES:

TG (BY/DATE): CHR FILE:_ ___ Sk FORM: _SA CARD:___ CHEM FILE: __

CEE FORM  10,14,77 (HFL)
PRIVACY AL REML
8000480 | ACT MATERIA! REMOVED



DETAILED RESULTS: ‘ 40-004 EODT PU23S (NEW) B11

PRIVACY ACT MAT
239FU (PLUTONIUM) ERIAL REMOVED

EEEEEEEEES S TS

NAME: _ *CASE NO.: 40-004 *SAMPLE NO.: |
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3403
TYEFE :BOC SAMPLE DESCKIPTION: HUMRIDIST TRAB PORTION OF EOD2
ITEN UNIT ======———- ANALYSIS NUMBER-—-——-——---
1
1. SAMPLE SUB-NUMBER EODTA
2. METHOD CRI
3. DATE REQUESTEL 781208
4. CATE ANALYZED ] 790226
S. SAMPLE SIZE GMA 9.320E-02
6. ALIQUOT (FRACTION) 0.400
7. SAMPLE SIZE MEASURED GMA 3.728E-02
8. 242 FU SPIKE DpPY 37.400
§. STD. EREKOR OF ITEM 8 DPHM 0.130
10. 242 FU SAMPLE COUNTS CTS 65755
11. 239 PU SAMPLE COUNTS CTS 9407
12z. 239 PU IN SAMPLE PCI 2.410
13. STD. EKEROR (CCUNTS+SYS) PCIL 2.786E-02
14. CONCENTRATION 239PU PCI/GMA 64.656
15. STID. EEROR (CNT+SYS) PCI/GNA 0.747
16. REFERENCES-CHR DOCS. R112R0

tERER SRR R R R R R R SRR R 2 SRR S R R S R R R R L R R

* RESULTS: AT TIME OF FIRST MEA SUREMENT =%
AR ENAEK R XK R DA R AR SRR TR R e dofodk ke &

1. FU CONCENTRATION OR KATE (WTD. MEAN) 6u.656 PCI/GHMA
2. STLC.ERROR (EXTERNAL) 0.000 PCI/GHMA
3. STD. EKROR(INTERNAL) 0.747 PCI/GMA
4. VARIANCE RATIO,LF 0.000
5. FRACTIONAL STD. EKROR 0.0116

6. PU (MEAN) IN ALIQ #1 : 2.410_+ 0.028 PCI

IR EESEL SIS RS ERREE RS R 2 2 2 2

* RESULTS: AT TIME OF EVENT *
FEB R R AR AR T RP R R R K K

PU CONCENTRATICN OR RATE: 64.718 + 0.748 PCI/GMA
\ 1/
\ . X / )
ANALYZED BY: SMM  CHECKED: -Léiuﬁilg7 REVIEWED BY/DATE: 20 /751
H / )

COMMENTS_AND_REFERENCES:

TO (BY/DATE): CHR FILE:__ SR FORM: SA CARD: ___CHEM FILE:

Cﬂ’g ﬁ(ﬁ*B I 81p/w/77 (HFL) PRIVACY ACT MATERIAL REMOVED



- Tl o -
5Pl (2 NI PRIVACY ACT MATERIAL REMOVED
PR N S 8 SRS
MAME e ®i
FVENT: DEATH/E *DATE OF 7VAaT: 451003
YTt BC SAMDPLEP DEISCRIPTION: ad¥iIoHl
ITeEM MNT] @ mmmeme—————
1
1., SAadELE SUB-HUMBCR END?
c. METHOT CRI
1, CTAT= FEQURSTED 773812
4, CATE ANALYZED T8)52z
=, SAMPLE SIZE 54R 2,163
5. ALIQUCT (FRACTIGOHNY 1.0
7., SAMPLE SIZR MERSURED 344 Co185
8. 24z PU SPIKZ DeM 42,740
%. STD. ERSCS CF ITEY 8 Dp1 J.38°
12. 242 TU SAMPTE CCUNTS CTIS 37.1¢%
11, 235 P SAMPLE COUNTS C13 odud
12. 239 PU IN 353AdPLE ocI 3.541
12, STD. ZTEROR(CQUNTS+SYSY pCI 5.A218-0Z
T4, CCNCEMTRATION 235P0 ©CI/GHMA 17.340
15. STD. ERRCI(CNT+353YS) 2CT/G¥A J.c83
16, FEFEZFENCFS-CHR DOCS. £ 125C
ol Bk o A MK &k ok ko ko o xx ol ok o bk 3 R sk Kok
# RZSULTS: AT TIME COF FIRST YEATURZAENT *
Aok ek ke A ok R R ok K o R AR R R R R R XK R K R K Xk Rk X
1. FU CONCENTPATION OF RATF(WTD. 12al)
2. S3TD.AEREDZ (TATAZREAL)
3. STD., ERROE (INTZENAL)
4, VARIANCE RATIO,F
5. FRACTICNAL STD. ERKCh
4. FU (MEAN) TN ALIQ =% : .54+
TR E AR AR R KRR AR R A TR R E R LK
“ RISULTS: AT I[I¥Z NF ZIVINT *
ok A ko e o ok ok K R K R K R R R AOK XK K K
PJ CCNCENIRATION CR BATE: 17.3€4 +
22
ANALYZED EY: CGC CHECXED: __ /25785
COMMENTS_ANZ FEFERENCES:
TC (BY/DATE): CHR FILE:______ 38 FOBM:____
CHR FOURM 18/14/77 (HFL)

8000LuB2Z

AT

Vi,

e

¢

T

ANMALY SIS

DRI (va) TS
+3=0049 0 wsapin GG,
NG, 2935
NN T fm e e —m e = = =

PCL/GAA

2C1l/5M4a

PCL/GMA
¢

pCI
°CI1/GMA

LN

EWED EY/DATZ:__72
D CHEd FILCD:

PRIVACY ACT MATERIAL REMOVED



DETAILED FESULTS: 40-004 E1C2 CASI3 (NEW) FARITT-
PRIVACY ACT MATERIAL REMOVED
CATCIUM
ok ok ok ok X X
NA4E: *CASE NO.: 40-004% #3AMPLE NO.: E1C:
EVENT: DEATH/E *DATE OF BVENT: 451003 *LAB NO.: 2936
T¥PZ: BO *SAMPLE DESCRIPTION: HUMLTHS
ITEM UNIT =--mmoee- ANALYSIS NUMBER--====-=-~
1 2
1. SAdPIE SUB-NUMBEER g1CcZc E1C2C
2. AETHOD CHA CHA
3. DATE REQUZSTED 780414 780414
4, DATE ANALYZED 780630 780705
5. SAMPLE SIZF GMA C.246 0.2u46
6. ALIQUOT FRACTION 2.200 0.200
7. VCL. OF ALIQUOT ML 25.000 25.000 e
5. VCL. MEASURED ML 7.025 0.025 -
©. ALIQUOT FACTOFE 2.J00E-04 2.000E-04
10. SAMPLZ SIZE MEASURED GMA 4.914E-05 4.914E-05 R
1. CA IN ALIQUOT uG 15.100 14.990 ‘
12. STD. ERROR(SYS) - 2% UG C.362 £.359
13. CA CGNCN OF RATE MG/GMA 307.485 303.216 -
14. REFEPENCES~-CHR DOCS. EC30JS RC30JS
4 sk vk ok %k ok ok ok koK %ok
* RESOLTS *
% K % K ok K ok ok ok ok Kk Kk
1. CA CONCENTRATION OR RATE(WTD. HEAN) 305.231 MG/GMA
2. STD.ERROF (EXTERNAL) 2.03% AG/GHA
3. STD. ERPOR(INTERNAL) 5.188 MG/GMA
4. VARIANCE FATIO,F 0.154
5. FRACTIONAL STD. ERROR G.017
LR 2 2 2 8 % 3 ¥ ]
CA (MEAN) IN ALIQ #¥1 : 14.996 # 0.255 UG
CA CONCENTRATION OR RATE: 305.231 + 5.168 MNG/GYA
e 3 A A ok ok ok o % ok ok ok ok ki ok ok ok K Ok ok sk ok ook 3k ok ok ok e ol ok
* ASH CONTENT OF BONE, (CA/ASH=0.387) =*
A 3 A A Sk 3o ok ek ok o o ok ok i ok sk ok o ok ok ok ks % o ook A o 3k ok ok Xk o ok ok X
ASH CONTENT C.1938+ 0.0033(SE) GMA
ASH/GHMA 78.9%
PWU JUL 291978 y Sy >l
ANALYZED BY: PWU  CHECKED: e REVIEWED BY/DATE:_3/3%/75
COMMENTS_AND_REFERENCES:
TO (BY/DATE): CHR FILE: SR FORM: SA CARD: CHEY FILE:

CHR FORM 3/7/75 (HFL)

8000LUB3

PRIVACY ACT MATERIAL REMOVED
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PRIVACY ACT MATERIAL REMOVED

KR A A5 NO.r 45-004 0 xSAMELS Nu.L:
EYENTS DEATH/L *)ATS OF FYANT: 4512903 *LAE NO. 2G 34
TypPE o SAMPLE DISCHETIOTIGN: {JALTMS
TTEM JNTY mmmmm e ANALY3IS NUMBEF-=--==----=
1 o 3
1, SANOIF SUF-VIMRLZ Z1CZA E1C23 E1CZD
2. YEIACE CFI I CRI
2, LATE KZQUEST:N 773312 7723812 77331
4. DATE ANALYZED 73351¢ T6(726 THIED3
=, SAMPLE ST7°% 344 J.10¢& 0.501 N.515
F. BPLIQUCY (FRACTIIGY) 1.0CC 1.003 1.033
7. SAMPLF SIZF *EASUE®D GMA 2.106 v.501 J.51%
£, 42 PpU §OTKZ YK 42,749 42,7490 13.77¢C
g, S70. ERGECF OF ITFEM 8 Doy 3.380 J.380 2,263
12, 242 PU SANELT COUNIS T1S8 20174 25RCY 16352
11. 3% PL SAMPL® CCUNTS cis 34953 13652 £RQT .
1Zz. 23° PU IN SaMPLF 2CT 1,721 8.098% 6.208%8 =
3., STO. deﬁ:(\guWPS+SYS) pCI 3.4328-02 1.173E-01 1.313E~01
14. CONCENIEBATION 235D PCI/GYa 1€.317 16.166 15.840
19, STD. FE&&DE(CNT+3Y3) PCI/GHaA 5.322 0.23u n,251
1¢. EFFERENCES-CHR DOCS. 2 108C F11168W R111&w
R S R RS EZ RS R R R SRR PSR R EEREI SRS SRR RS SRR E R
* RESULTS: AT TIA® 9IF PIEST MSASHPFHAFNT x
S S F RS SRS SRR SRS RS S EFERPERER S S EREESE LSS
1. PO CONCANTEREATION 0Kk PATE(WTID. “EAN) 16.233  DPCI/GYA
Z. STD.EZFOR(TXTIRNAL) J.13% 2Cci/GMa
3. STD. EPRON (INTERNAL) 7,151 PCI/GMA
4. VAERIANCE RATIO,F J.79¢
S. FRACTICONAL STD. EF&UE 3.1094
€. FU (MFAN) If ALIQ =1 : 1.6G67 + N,016 BCI
% ax kol ko ok a3k % o de ok X R ok xx ok koo ok R o Xk X
* QISULTS: ALl TIdZ CF SVINT *
L E RS SR SR IR EELELESEISESBEFEE SRS
TU CONCENTRATION Oi RATE: 16,7398 + 7.151 PCI/534a
LD R pPi
ANATYZED BY: CGC CHECKED: 7/3%/:3 REVIEWED BY/DATE: 3/35/793

70 (BY/DATE): CHx ¥YILZ:__ Sk FORM:______ Sa CARD:______ HeM FZLE: ______
CHR FOR4 10/14/77 (PFL)
p
800048y RIVACY ACT MaTER 4, REMOVED



s v ey a e e e [ . B \ . .
‘.\.FT‘KI.:“.U [ IR =1 PN R L LD (T‘L./v’

Joen (eiuie o PRIVACY ACT MATERIAL REMOVED

frogoxr kM ok poxw oy KRk

EVANT: DFRRATH/FE xNATE ONF SVENT: 43139 138 NO.: 2937
Lyep= :cC SENPLG DO3CTRIPTLON: sAQ®LIMS
I7ev INLI™ mmmmm - ANALYSYS NUMplEos-—m=—m--=-
1
1. SAMOLE 3UBR-NUMETE E2CO
2. WETEOL CaI
3. LaTs FEQUESTED ’ TTRE%;
4, CATc ANALYZFED 739524
€, SAMPLE STZ® 343 3.20u
f. ALIDUCT (FRACTICN) 1,000
7. SAMPLE SIZE MZASURED 348 D.204
8., Z42Z2 PU S3PIKY¥ DM uz,749
&, STD. E&KFOF OF ITEYM B JoM S.383
10, 242 TU SAMPLE CQUNIS CTS 27188
11, 273G EU SAMPLF® COUNTS CIS 77u\
12. 239 BU IN SAMWELF eI 1.5
13. STD. EKEC® (CCUNTS+SYS) PZCI 4.255:—
14, CCY¥CENTRATION 2987 PCI/34A < u94
15, STID. FuoCh(CNT+3YS) PCl/sMA \.;33
16. REFEFFENCES-CHF DOCS. ro15C
B ok s i ok o A o A ok %o o ok o ok R ok Ak ok Ak K MK A R K R R R A ok ok ok o Kk
% CESULIS: AT TI4F OF FLE3T  “nd3UprAUNT *
*#*************t#********x*********t**#**#
1. PU CONCENTKATION CR FAT:Z (¥ID. 1£A%) 3.494 PCI/GMA
2. STD.FIPOR(EXTEAMAL) J.222 TCI/GHA
2. 3TD. R&ENR (INTEZRNAL) 1.276 - BCI/GHMG
4, VARIANCE RATIQ,F 7.030
2, FRACTIONIL ST2. £RRUR L7213
s~. FU (MTANY IN ALIQ ®1 : 1.341_+ 1.4l PCI
PESE ST ERWEEFETEEEE IS SRR E RS 3 5 83
* SSCULIS:; AT TIME NF LVINT *
% % o ok ok g ok o ok o sk o Rk ok X sk ook ko Kk R
PU CONCFNTEATIICN QR EATY: 9.523 + 2.238  ECI/GHA
: oo ) fay=r
ANALYZED BY: Ci3C CHECKED: _7F/2%/78 REVIEVWED BY/DATE:_ 7/33/78
COMMENTS AND _EFEFEEENCES:
TO (5Y/DBTE): CHR FILEs______Sk FORd:______ SA CARD:______CHaM FILE:______

CHR FGEM  12,18,77 (KFI)

8000485 PRIVACY ACT MATERIAL REMOVED



DETAILED RESULTS: . 40-004 K4C3 PUZ239 (NEW) 811

235PU (PLUTONIUM) PRIVACY ACT MATERIAL REMOVED

IEEREEEE SR LRSS

NAME: _ ¥CASE NO.: 40-004 *SAMPLE NO.: ¢
EVENTI: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 2984
TYEE :BC SAMPLE DESCRIPTION: FEMRTMS
ITEM UNIT -—-—>—-—————-— ANALYSIS NUMBER-=——7=-----
1 2

1. SAMPLE SUB-NUMBER K4C3B Ku4cC3cC

Z. METHOD CR1 CRI

3. DATE REQUESTED 770812 770812

4. DATE ANALYZED 790207 790312

5. SAMPLE SIZE GMA 21.684 21.884

6. ALIQUOT (FRACTION) 0.010 0.009

7. SAMPLE SIZE MEASURED GMA 0.229 0.207

8. 242 PU SPIKE DPM 37.400 37.400

S. STD. ERROR OF ITEM 8 DPM 0.130 0.130

10. 242 PU SAMPLE CCUNTS CTS 35222 35310

11. 235 PU SAMPLE COUNTS CTsS 7455 6819

12. 239 PU IN SAMPLE PCI 3.566 3.254

13. STD. ERROR{(CCUNTS+SYsS) PCI 4.712E-02 4.450E-02

14. CONCENTRATION 239FU PCI/GMA 15.579 15.684

15. STD. ERROR(CNT+SYS) PCI/GMA 0.206 0.215

1€. REFERENCES-CHR DOCS. ' E112RO R112RO

B o ok ko e o %k ok ok ok Xk dk 3k ok koK ok ok ok ook ok ok ok Xk 3k ok ok Kok

* KRESULTS: AT TIME OF FIKST MEASUREMENT *
% % 3 3 o ook oo ok ok oRORoORoOK koK ok ok ok do kol Aok ok ok X okl kX

1. PU CONCENTRATION OR RATE(WID. MEAN) 15.629 PCI/GMA
2. STD.ERKOR (EXTERNAL) 0.052 PCI/GMA
3. STD. ERROR(INTERNAL) 0.149 PCI/GMA
4. VAKIANCE RATIO,F 0.124
5. FRACTIONAL STD. ERROR 0.0095

6. PU (MEAN) IN ALIQ #1 : 3.578_¢ 0.034 PCI

LR R ER S 2RSS RS R SRR 2 2 2 2 2 2

* RESULTS: AT TIME OF EVENT *
R R R R PRI 2 2L 2

EU CONCENTRATION OR RATE: 15.644 + 0.149 PCI/GMA
/1

) , 7.
ANALYZED BY: SMM  CHECKED: M%’/{Mﬂ REVIEWED BY/DATE: LD "3

CCMMENTS ANLC REFERENCES:

TC (BY/DATE): CHR FILE: SR FORM:__ SA CARD: ___ CHEM FILE:

CHR FORHN 10/14,77 (HFL)

8000uQq0

PRIVACY ART MATEDIAL OEMAVED



STAILED AU LTRy 4i=20 AP SL Y (towy T
LR (AT U oAl ) PRIVACY ACT MATERIAL REMOVED
TREYBEREE B K RS
YAt SOARST O NUL T eg=0d 23PN,
FVENT: DEATE/T ANAT A TF EVANT: 451007 *L:B NO.: 2992
I A SAMEPLE 0SSCEIELION: TIFRTRRT
It FINIT —mmmmmmm e ANALYSTS [lIMBEL==m—mmmm o -
1
1. SAMEBLE SUB-NUMEBRT Kob?
7. METHOED C&l
J. DATE [IQUESIFD 7738
L, DATE ANALYZICD T75Y57248
5. SAMPLE 5I7E SRV 2.156
¢. ALIQUCT (FFACTION) 1.207
7. SAMELE SIZE MEASYURED GIA 2.150
B, 26472 U SPIKE Do 42.742
S. STD. FEROF CF ITerd 3 DeM J.380
17, 242 PU SAMPLE CCUNTS Cis 13366
11, 238 EU SAMPLE CQUNIS CTS 10790
T2, 259 PU TV SAMPLE PCL 1.538
13, 3TDP. ER5OR(COUNTS+S5YS) pCI S.J73%-0Z
14, CONCFNTIEATION 23395 PCI/GMA 2,882
1S, STD. ERFOF(CNT+SYS) °CI/GHA d.326
14, FEFEFENCES-CHEE NS, ¥ 105C
[ ZZ EES NEEE RIS EE LRSS R R EREEERESEEE R REREES 2SS
* ¥WSULTS: AT TIME 2¢ FL337 MEASUREMTNT *
E AR AR R E NI SIS RS AR E R PARTELERESEREES.S
1. PU CONCENTEHATICN CF RATE(4TL. MZAN) 9.882 PCL/GHMA
Ze STDGFRECR(ELTELRNAL) J.0uC FCL/GMA
3. STD. ZFFPOP (INTEEFNAL) 2.22 PCI/GMA
4. VASIANC® EFRTIO,F Jetu0
5, FFACTICJIAL 3TD. ZhkaCE 2.0330
f. FU (MEAN) IN ALIQ #1 : 1T.23R8_+ J.351 PCI
Ak Mok g ok b b b %k A K ok ko ko K ok ok ok K &
* xTSCLIS: AT TIAE OF EIVENT =
0 f ok o o ok Ak o ok ok ok kK o ke o k% ool ok ok ok
PU CCNCENTRATICN OF FATE: 2.392 + 2.226 PCI/GHMR
Ro ErL

ANALYZ®D EY: CHECKE®ED: 7.=./192

CGC

- — —— ———— — o it i oo D it i O i e

TO (BY/DAT®): CHEF FILZ:______S& %O3M:_____
CHR FCEM 19,1477 (HBFL)

8000492

P/ EITEC

REVIFWED BY/DATE:

SA CAED:______CHIM FILE:

PRIVACY ACT MATERIAL REMOVED



SeTAILEL P ISTLAG FEPEE PR JCRN D IR S
Stei (RTUTONITA) PRIVACY ACT MATERIAL REMOVED
;*v#:xt:*:‘,:«‘z»)&
NydE: %CASS NO.: Y=204  ®3AAELI No.s -
EVENT: DEABTH/E #0ATr °F TVadls 4572303 *LAB NG.: ARk
myen R Gy APLI DESLLIPTIONT TIZTTOMNT
TTEM THTT e ANAZYSIS NJ4BRIR—-em=—=-=-
1
1., GAMOPLE SUE-NIMPIX CARCI
O, METHCD CRI
T, DATE FUQUESTLD 7710812
4. TATE BNALYZERD 783324
. Sagell EITA 54A Je 200
f. ALTOUCT (FFaACIICN) 1.007
7. SAMELE SIZE MTFASTEFD G14A 2.2¢0
8, 242 PU SPIKE LR 42,7472
. 3TD. FR®GA CF ITEn 3 ! D. 382
10, 242 PU S5AMPLE COUNTS crs 45837
11. 235 BU 3a#9[ 2 CIUHIS it 52272
1.. 253 PU TN SA#PLE PCT 2,194
13, STD. EE#GE(COUNTS+SYS) °oCI 3.7518-C2
1u. CONCTENTHATICN 23927 5CI/5YA 12.%68
16, 3TD. EDRFGE(CNT+SYS) 2CI1/51A .1388
16, PEFTWEFNCES-CHT NTC3. F 105C
**«****#;r**:*#xﬂxttt*ﬁt«x*?$2*#&******t**
» 47SULTS: AT TIAE JF Tin5T MASUREMRNT *
*******%#ﬁ#,:#::*tkwmt»t#*k*x\r#&f T L L K X
4. o CONCENTGATION CR EATE (410 A2 AN) 10.985 PCI/GYA
2. 3TULERROE (TKTONAL) J.0Y)  °CI/GMA
2. 5iD. EFRNE (INTEEYAL) 3.188 2CI/GUA
4. VAKRZANCE RATIOF 2.920
5, FRACTIOCNAL ST0. EEEDC J.5171
£, T3 (4Fab) Ia aLTQ #1 2.194_+ ~.033 pCI
**ntttxktﬂ****#****ttv*******
x +£31075: AT TIME OF ZVFAT *
*t****#****#***u**#*##**#****
rJ CONCRNIBATION 2% &ATEH: 1).973 ¢ 7.188 PCl/GMA
JLie =P
AMALYZED BY: CGC CHECKRD: _T/v5/28_ CTYTEVWED BY/DATE: _7/25/7%
CCMYINIS_AND_EIFZZAENCES:
TG {SY/DATE) s  CH® FILIN___ SR OFOPA:__ QA CAEFO:_ _____CH3M FIlZ:______

CH® FOEM  10,14/77 (HTL)

80004493

PRIVACY ACT MATERIAL REMOVED
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~3 p¥
PRIVACY

g (ELOTONTTY) ACT MATERIAL REMOVED

o ook Kok ook o R X K &

MAMT: #CAST HOL: 40-008 =384°1r Nl.: Lo
FUSNT: DRATH/T *DATS OF EVENT: 451003 *LAB NO. 2937
TYPE 20 SAMELE DESCRIFTIGN: TAIGSLT
ITrY GNTT —mm-mm———- ANALYSIS NUMRTi==m=m=~=n-
1

1. SANPLE SUR-NUMBER 131

2. METHOD CaI

3. DRIF PEQUESTED 776812

4. DATIF ANALYZED 787525

S. SAMPLE SIZE GaA J. 1148

6. KLIQUOT (FRACTIOYN) 1.690

7. SAMPLE SIZE MEASURED GMA J.149

8. 242 PU SPIKE DPY 42.740

9, STD. ERECE CF ITEM % D PM 0. 350

43, 2L2 PU SAMPLE COUNIS CIs 448G

11. 239 PL SAMPLE CCUNTS T3 149

12, 239 PU T 3ANPLE °oCT L7235

13. STD. ERROF(COUNTS+SYS) ©CI  3.3738-02

14, CONCENTRATION 23909 PCI/GAHA LETO L
15. STD. EGFOF (CNT+SYS) PCI/GYA 0,227

16. PRFEPFNCES-CH® DOCS. K 135C

3 drk A Ak o R K ok ok e e ok ok b ok X A ok T g0 O e R Xk R Kok Ko
* RISOLTS: AT TIME OF FIRST AEASUSSIENT =
s ok ok o ok o ok ok ol o ot o ok ok ok Aok ol R 0ROk Kok i g koK R K KOk

1. OU CONCENTRATION OF KATE (WTD. 4ZAN) 11.670 ©°CI/GMA
2. STD.ERECE (EXTIRNAL) 5,000 BCI/ZGMA
3, STD. ZFSOR (INTEENAL) 2,227 PCI/GHEA
4, VARIANCE XATIO,F 0.0u0
5. FRACTIONAL STD. EERCR 3.9194

£. DU (MFAN) IN RLIQ #1 : 1.735_+ .03 pCI

e s ot e ko A % K ok K K oK %R K % R ok ok o e K

* FESULIS: AT TIME OF SYVENT =
R T T P T L LY

PU CONCENTEATION GR FATE: 11.58) + 3.227 PCI/GHMA
;E? POl C_ g -
ANALYZED BY: CGC  CHZICKED: _7/3T/7% REVIEWFD BY/DATE:__7sv /75
COMMENTS_AND_FEFERENCES:
TO (8Y/DATE): CH®R FILZ:_ _____SF FORM:______ SA CAED:_____ CHZ4 FILE:_____

CHP FORM 1N /14,77 (HFL)

8000Lu9y

PRIVACY ACT MATERIAL REMOVED



DETAILED RESULTS: PRIVACY AGT MATERIAL REMOVED 40-004 Q5SAC PU235 (NEW) 811

23SFEU (PLUTONIUM)
R dd bk kR F R kKK

NAME: *CASE NO.: 40-004 *SAMPLE NO.:
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3687
TYEE :BO SAMPLE DESCRIPTION: VERTUTHBO CORT PORTION OF Q5A1
ITEM UNIT =~——=—=———-— ANALYSIS NUMBER-==-———=—-—--
1

1. SAMPLE SUB-NUMBER Q5ACA

2. METHOD CRI

3. DATE REQUESTED 790515

4. DATE ANALYZED : 750622

5. SAMPLE SIZE GMA 0.404

6. ALIQUOT (FRACTION) 0.040

7. SAMPLE SIZE MEASURED GMA 1.6 17E-02

8. 242 FU SPIKE DPM 37.400

9. STD. ERRCR CF ITEHN 8 DPM 0.130

10. 242 PU SAMPLE COUNTS CTsS 16380

11. 239 PU SAMPLE CCUNTS CTsS 1696

12. 239 PU IN SAMPLE PCI 1.745

- 13. STD. EERKKOR(CCUNTS+SYS) PCI 4.451E-02

14. CONCENTRATION 239PU PCI/GMA 107.5900

15. STD. EKROR (CNI+SY¥S) PCI/GMA '2.778

16. REFERENCES-CHR DOCS. R121RO

Sk bk ko r bk kg ok kg K

* RESULTS: AT TIME OF FIRST MEASUREMENT *
FEERFREFRXEFABRBERRRK SRR RRF R TR E KRR X E KKK K

1. EU CCNCENTRATION OR RATE (WTD. MEAN) 107.900 PCI/GHMA
2. STD.ERROR(EXTERNAL) 0.000 PCI/GHMA
3. STD. ERROEK(INTEKNAL) 2.778 PCI/GMA
4. VARIANCE RATIO,F 0.000
5. FRACTIONAL STD. ELROR 0.0257

6. PU (MEAN) IN ALIQ #1 : 1.745_+ 0.045 PCI

A ok ok ok kR R Ok kR ok ok ok ok Kk
* RESULTS: AT TIME OF EVENT *
B AR ERRREI KRR R R R Rk Rk Rk Aok Kk
FU CONCENTRATICN OR RATE: 108.004 + 2.780 PCI/GHMA

. ) /// '
ANALYZED BY: SMM  CHECKED: ;%Q;?Q%¢§] REVIEWED BY/DATE: L0080 /275

CCMMENTS_ANLC_REFERENCES:

I0 (BY/DATE):  CHR FILE: Sk FORM: SA CARD:______CHEM FILE: __

CHE FORM 10/14,77 (HFL)

80004495

.PRIVACY ACT MATERIAL REMOVED



DETAILED RESULTS: L0-004 Q5AI PU235 (NEW) 811

PRIVACY ACT MATERIAL REMOVED

239PU (PLUTONIUM)
PR AR BREE KKK KR

NAME: ®*CASE NO.: 40-004 *SAMPLE NO.:
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3688
TYEE :BO SAMPLE DESCRIPTION: VERT4THBO MIX OF COKT + TRAB OF QS5A1
ITEM UNIT ~--=-=-—-——- ANALYSIS NUMBER--—--=----
1

1. SAMPLE SUB-NUMBER QSAIA

2. METHOD CRI

3. DATE KEQUESTED 790515

4. CATE ANALYZED 790622

5. SAMPLE SIZE GMA 1.127

6. ALICUOT (FRACTION) 0.010

7. SAMPLE SIZE MEASURED GMA  1.127E-02

8. 242 BU SPIKE DPM 37.400

9. STD. EKROR OF ITEM 8 DPH 0.130

10. 242 EU SAMPLE COUNTS CTS 15608

11. 239 PU SAMPLE CCUNTS CTS 2172

1zZ. 239 PU IN SAMPLE PCI 2.345

13. STD. EKROR(CCUNTS+SYS) PCI  5.431E-02

14. CONCENTRATION 239PU PCI/GMA 208.044

15. STD. EKKOR (CNT+SYS) PCI/GMA 4.819

16. REFERENCES-CHR DOCS. R121RO

LEEE RIS E R ER RS R 22222222 R RS RS S T RS

* RESULTS: AT TIME OF FIRST MEASUREMENT =*
AR RE Rk kR ARk ko ko kR ek ok ek ok

1. PU CONCENTRATION OR RATE (WTD. MEAN) 208.044 PCI/GMA
2. STLC.ERROR (EXTERNAL) 0.000 PCI/GMA
3. STD. EKROR (INTERNAL) 4.819 PCI/GMA
4. VARIANCE RATIO,F 0.000
5. FRACTIONAL STD. EREOK 0.0232
6. PU (MEAN) IN ALIQ #1 : 2.345_+ 0.054  PCI o

# % 4 H 3Rk Rk ko Ak ok ok ok ok ok ok ok ok ok kK ok ok

* RESULTS: AT TIME OF EVENT *
B AREIOK R R KRR Rk kR kR ok kR Kk

PU CONCENTKATIGN OR RATE: 208.244 + 4.824 PCI/GMA
VYA e Yis/q
ANALYZED BY: SMM CHECKED: gkﬁ_ﬂ/5%£7 REVIEWED BY/DATE: RpC /278t

IC (BY/DATE): CHER FILE: __SR FORMNM: SA CARD:_ __CHEM FILE:__

CHE FORM  10/14,77 (HFL) PRIVACY ACT MATERIAL REMOVED

80004490



DETAILED RESULTS: | 40-004 QSAT PU239 (NEW) 8111

PRIVACY ACT MATERIAL REMOVED
23SPU (PLUTCNIUM)
cRdpp R R R EEE K

NAME: *CASE NO.: 40-004 #SAMPLE NO.: Q°
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3689
TYEE :BO SAMPLE DESCRIPTION: VERT4THBO TRAB PORTION OF QS5A1

ITEN UNIT ‘—=mm—m———— ANALYSIS NUMBER-----——---
1
1. SAMELE SUB-NUMBER CSATA
2. METHOD CRI
3. CATE REQUESTED 790515
4. DATE ANALYZED 790622
5. SAMPLE SIZE GMA 0.236
6. ALIQUOT (FRACTION) 0.040
7. SAMPLE SIZE MEASURED GMA  9.452E-03
8. 242 PU SPIKE DPM 37.400
9. STD. ERROR OF ITEM 8 DPM 0.130
10. 242 PU SAMPLE COUNTS CTS 12741
11. 239 PU SAMPLE COUNTS CTS 1680
12. 239 PU IN SAMPLE PCI 2.222

~ 13. STD. ERROR(COUNTS+SYS) PCI  5.818E-02
14. CONCENTRATION 239PU PCI/GMA 235.043
15. STD. ERKOR (CNT+SYS) PCI/GMA 6.155
16. REFERENCES-CHR DOCS. K12 1RO

% o o o g o ok ok o o ok ok ok o ook ok ok sk o ol ok oK o ok o deoe ook 3 ok ko K

* RESULTS: AT TIME OF FIRST MEASUREMENT *
PR R L e e e e e

1. EU CONCENTRATION OK KATE (WTD. MEAN) 235.043 PCI/GMA
2. SID.ERKOK (EXTERNAL) 0.000 PCI/GHA
3. STD. ERROR (INTERNAL) 6.155 PCI/GMA
4. VARIANCE RATIO,F 0.000
5. FRACTIONAL STD. ERROR 0.0262

6. PU (MEAN) IN ALIQ #1 : 2.222_+ 0.058  PCI

LEEE RS2SR ERES RS SR S 2 2 2 2

* KESULTS: AT TIME OF EVENT *
FEIBFEE XX ERRRDBREBR B R R R K%

PU CONCENTRATION OR RATE: 235.269 *+ 6.161 PCI/GMA
. jy& : "5
ANALYZED BY: SMM  CHECKED: 20 1//u/y] REVIEWED BY/DATE: RDD 775

CCMMENTS ANL_REFERENCES:

TC (BY/DATE): CHR FILE:___ SR FORM: SA CARD:______ CHEM FILE:_

CHR FORN  10,16,77 (HFL) PRIVACY ACT MATERIAL 2V 9VED
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PILACE OF RESIDENCE OF DEC. 3ED.

l’ P RWACY ACT MATERIAL REMOVERrHis 1S A NON-RESIDENT DEA: " PLEASE Au.ocATs 10

ILL IN THIS FORM f{except signa. .)
WITH ';YPE\VRITER OR LEGIBLE PRINTING

"1 PLACE OF DEATHL Registration -

Comnty of Co0H Dist No.._

T CERTIFICATE OF DEATH

: TTownehle }
{‘cm *Rosd—Dist. | Dist. No___cecome—en. .
°(wmmwmwum—mmuw~n&"‘xrb oro&hctoud:m) ' WNO—_,.

N/ﬂ' STATR OF WLINOIS ORIGINAL

DEPARTRENT OF PUSLIC MEALTH —DIVISION OF VITAL STATISTICS L
. . -4

e . F5D-£59 — Vot AN Bttt N0 S o
3 - d in & b £1ve 1ts NAME (ostead of stroet and number.) . coe e
. LENGTH OF TlME AT PLACE WHERE DEATH OCCUHRED?_Aym.._ A,
(2 mmcf OF RESIDENCE: s1'ML_“E_I>"§'_____~ County Townshia i Road Dist ...
City crau‘l::: no;lu‘gz'& R..” “R. F D..” or otber P, O. ‘ddm&d’m and 7 7 » .
Ta (ST NO

)
3(a) PRINT FULL NAME___ .

6 (b) Name of tmaband or wifs.

3 (b) M veteran, T (a) Secial Sesurity
name war__A/O Ne O NI
| & Celes o2 . 6 (a) Stuge, widowed, married,

Lo MALE | meaWHITE|  dedMARRIED
€ (c} Age of osband or wile if

MEDICAL CERTIFICATE OF DEATH

2. Dats of death: Month__OOTOBER N
e [PFS e o2 i SR

n. lmwulmmumu____@l-&’cf-__.
uﬁ".._chm 3 e
\349 et 1’4_!

Lo~

P. O. ﬁb EJ\ 4.51"

18, INFORMAN® 2 “W&““
i (persoial signatuce with pen snd

3 L wve 5T yun
i — i3 B S, =l
) ay) \
& AGE: Y A,Q-___m.\_._—. e
2 oars Months Days H u-nhnoauhy A N\
é:g é .-3 b, min, .3 e/
o
[} MZLmBy c_tL__.upMN.ilLYAMlH' v ]
(City, town, or county) ot foreign country) {]
1w MMW,EEC AN
1. Induetry or busi S L E
A P
SV2 Neme_ . _ { o
E 13, Birthplace. N 3 tperation performed?. 3 Date (T4
[~ ot o _ -
(City, town, or county) {Stats of forelgzhcountry) e what o ord Y /¥y
g{u_' Maiden name *, v Wae thers an PACssvE Qdﬂ‘“ "7701/
= W_Z[_IZ 7 SVL ndingd ?QU&QNQ oancere OF
" (City, town, or eounu) P‘(%t.l}um V&mh A CHTPIETIE 44 ,)/
23, if a communichble dissase; where

>, sy %

L _j//)f [ E XY

Was dt in any way d to of deceassd? Na.

it sa, 8
4l e ) Sdad o e
s P50 £ 69T _ a

Oute_ 103 = ..dn..m.'i 4

(Townahip, Road Diss., Village of City)

/C/u:ny A:-: State. ‘FX ﬁ;

*N. B.—State the dm causing death. All gpss-of-death fmmo‘vlclen-c._c;sualty

2.

.

>

4 {Orm name, If auy)

Lﬁzrmamcm R A — ,—E’Tgmuﬁ y
E - ~ Fiied.
! r@m‘mﬁ%ﬁ Z a7 VI I W S

Registrar,

Jortslotte; /L /B3 s 3
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or any undue means” must de referred to thm-mw\bmj%,
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Lo PRIVACY ACT MATERIAL REMOVED

MAR 2 6 1975
To Whom It May Concern: g
S )
I, of Corpus Christi, Texas
(name) (city and state)
being the next-of-kin of , do
(name)

hereby authorize the disinterment and examination of tne remains of my

late father ©, under

(relationship) ' (néme)
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439, or its
scientific successors,. such disinterment and examination to be for the
purposes of advancing medical and scientific research and educatic;n. I
authorize the transportation of said remains to Argonne National I.aboratofy
for the purbose of carrying out such examination and to retain such bqne
specimens as the sc;entific.personnel may deem fit, Following examination,
the remains will be returned for reinterment.. The grave site will be restored
to its. origiﬁal -condition,after disinterment and again after reinterment.' All

the above procedures will be accomplished at no cost to me.

| RECENEO ' Signature — .
: WQ\QZV’(% ' - Corpus Christi, Texas 78404
QRDS- Address . City, State
ReC |
cr® : Mar. 20, 1975
_ ‘Date

PRIVACY ACT MATERIAL REMOVED
Witness:

s Ohoits Dofacs

Name Address Cfity, State




h0G60008

.

i RIVACYACTMATER!ALREMOVED

‘ , AR 2 6 1975
To Whom It May Concern;

~

I, of (Gretna Lrowis, : ’
(name) (city and state)
being the next-of-kin of - ‘ ' ., do
_ _ (name)
hereby authorize the disinterment and examination of the remains of my

, under

late 7[41"6 e A —
(relationship) (name)
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonné, Illinois 60439, or its
scientific successors, such disinterment and examination to be for the’
purposes of advancing medical and scientific research and educatidn. I
authorize the transportation of séid remains to Argonne National Labo'rator.y
for the purpose of carrying out such examination and to retain such bgne
specimens as the scientific personnel may deem fit., Following examination,
the remains will be returned for reinterment, The grave site will be restored
to itsl origiﬁal ‘condition,after disinterment and again after reintermeht.- All

the above procedures will be accomplished at no cost to me.

e

Signature
o 7 A
RECENE | : Iftj—,zﬁ,a; Lia. D053
1% ' Address | City, State
PR Q02 A
* ovetd (8 L2258 .
CHR RECORD® Date st | -
. , \
Witness: | . PRIVACY ACT MATERIAL REMOVED
/ /

, L ) Gestnm LA .
Name Address City, State
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To Whom It May Concern: MAR 2 6 1975 ;,

7y ACs
If it con be done conveniently 1E ¢
I would like to be advised if and T
where the results of your findings
become available for review,

PRIVACY ACT MATERIAL REMOVED
r
f

b

of Arlington, ATeXas ' ,
(name) (city and state)
being the next-of-kin of <

I, .

, do

(name)
hereby authorize the disinterment and examination of the remains of my
late father , , under

(relationship) (néme)
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439, or its
scientific successors, such disinterment and examination to be for the
purposes of advancing medical and scientific research and educatién. I
authorize the tran'sportation of said remains to Argonne National Laboratofy
for the purpose of carrying out such examination and to retain such bqne _
specimens as the scientific personnel may deem fit. Following examination,
the remains will i)e returned for reinterment. The grave site will be restored

to its original condition after disinterment and again after reinterment. All

the above procedures will be accomplished at no cost to me.

Signature | . S - N
RECE\VED . \ Arlington Texas 76010
| v Address . : City, State
R 0210
March 18, 1975
Witness: PRIVACY AGT MATERIAL REMOVED
. - . Aarlington, Texas

R '_‘[1 & e _'-‘“""‘"
i NN Roled rves s Uity it e
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I .
PRIVACY ACT MATERIAL REMOVED

To Whom It May Concern: MAR 15 1975
I, e e of 04/&%%[ @’4
' (name) ” Acjty and state)
being the next-of-kin of , do

(name) =
hereby authorize the disinterment and examination of the remains of my

/ . ,
late /L [Z[ .- B , under

(relationship) (name) B
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439, or its
scientific successors, such disinterment and examination to be for the
purposes of advancing medical and scientific research and educatio.n. I
authorize the transportation of said remains to ]\rcjonne National Laboratofy
for the purpose of carrying out such examination and to retain such bqne
specimens as the scientific personnel may deem fit. Following examination,
the remains will be returned for reinterment. The grave site will be restored
to its original 'condition after disinterment and again after reinterment. All

the above procedures will be accomplished at no cost to me.

Signature
- —

(/4/\' /;zy// 2.

Address - City, State  7&7¢y
3-7-75 &
> )
Date | Q,é/ 6\ Q‘-’)
PRIVACY ACT MATERIAL REMOVE N &' S
Witness: MOVED N QSS)

. | &%W//Zﬂﬂ//ﬁ//% /nf
// Name Address? //C/“/Cf;uy , ‘Stato




L0G0008

< 2

. ";‘jr A T » j
To Whom It May Concern: _PRIVACY ACT MATERIAL REMOVED _
| MAR 15 1975
L, . ‘ — of %&Z: (9 [)4// 2
(name) . jmtty a{ld d sta tg) A

being the nexkt-of-kin of

(name) / -
hereby authorize the disinterment and examination of the remains of my

late %ﬁé’@ . T _under

(relationship) (name) i
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439, or its

. scientific successors, such disinterment and examination to be for the

purpeses of advancing hediqal and scientific research and educatién. I»
authorize the transportation of said remains tb Argonne Nétional Laboratofy
for the purpose of carrying out such examination and to .retain such bqne
specimens as the scientific bersonnel may deem fit, Following examination,
the remains will be returned for reinterment. The grave site will be restored
to its brigiﬁal ‘condition after disinterment and again after reinterment. All

the above procedures will be accomplished at no cost to me.
]

Signature ) :
e I A
. // 7/7 : \—'// 4 // g
. Address City, State S
L] . Q/
"‘7’7/ ' / T D T N
SLAA L ST <o Ao
v J C
Date " Q Q
§ &
Witness: PRIVACY ACT MATERIAL REMOVED Q~Q~
&
(e &
L - L ) [__ Ciie (ﬁl{ 4}2‘(‘,&{ 50 /L(
,'yéme : Address City, Stato
t

//am/z Ly S I
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To Whom It May Concern:

- , ey o XC,/i/[f

- “p

PRIVACY ACT MATERIAL REMOVED

MAR 15 1975

I, L . -of %/‘/Z')V )44;’(/¢Zza/ '

"/ (namé) “ - (city and state)
being the next-of-kin of - - , do
i (name)
hereby authorize the disinterment and examination of the remains of my

late Z/c//// , - , under

“re ldfionship) (name)
the direttion of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne, Illinoils 60439, or its
scientivfic successors, such disinterment and examination to be for the
purposes of advancing medical and scientific research and educatién. I
authorize the transportation of said remains to Argonne National Laboratofy
for the purpose of carrying out such examination and to retain such bqne
specimens as the scientific personnel may deem fit. Following examination,
the remains will be returned for reinterment. The grave site will be restored
to its orlgiﬁal .condition after disinterment and again after reinterment. All

the above procedures will be accomplished at no cost to me.

. 7
Signature , ) B
~ - 4{%L/ c'zz-&/a/
Address . C1ty, State
%4 o 7 i P O
Date \*Y/
. ()Q/ \/\(,‘)
PRIVACY ACT MATERIAL REMOVED & SV .
Witness: _ ‘§’7/ &
. . &

_ W/?{mﬁﬂwlﬂ V/Z /7/'&/”,( o*

[/ Name T Addres:s /l/ Z/Clty State
(%




ARGONNE NATIONWBORATORY — CENTER FOR HUC?N RADIOBIOLOGY
. . .

*

. . M .—“
Proposed by Date
PROPOSAL FOR EXHUMATION MMS  (JEF) 4/3/75
PROSPECTIVE CASE DATA
ame Case No. Date of birth
CHI-/ 40-004 ‘
Date of death Place of death Autopsy? Remains
10/3/45 Chicago, I1. X Yes o No |XNormal _, Cremains
RADIOACTIVITY DATA
(’ompany, Hospital, M.ﬁ, etc. fype
EXPOSURE: | 4/ AC Billsrins H. g, Pu
Radlonuclide, Amdunt (ifjll?nown) Dates April 16//74‘6"
INTAKE: 7'3‘7CV)) C/og’lﬂ/& OAJ e From To
Nucllde Amt . Date - “ Lab Nuclide Amt. Date Lab
RESIDUAL: ‘
, —
rr 'REASONS FOR POST-MORTEM STUDIES —
= Unknown body burden X Priority group - Known intake — Medical
—.Calibration comparison —.. Ra-228/Ra-226 i Distribution a— Other
EXPLANATION PRIVACY ACT MATERtA-REMTOTIT—
PROPOSED Microradiography, Autoradiographic distribution of Pu in bone.
ANALYSES Radicch en, chf'ﬁﬁ/og\(r micios 4 X- Aoy
e — SR
REVIEW AND AUTHORIZATION
N
Number of known Estimated number Court action anticipated?
relatives 6 of consents needed 6 — Yes <& No
Cemetery Address : Cooperative?
L Austin, Texas —Yes ... No X Never used
Funeral Home Address -
7 ? Chicago, 1. - Yes __ No X Never used
Prognosis of suitable remains Reason: By }5%
— d — =
Goo X. Fair Poor &C é ‘f-'a'QM o Date 4/3/7{ |
Comments:
PR’VACVAEI nAA-r
AT ERIAT REMOVED
RECOMMENDATION: o Yes —No — " gy
Scientific Reviewer Date
Comments:

Assignment of” responsibi ities for permits

APPROVAL? .. Yes..No._.Defer

Director of CHR Date

_ bUSUUUS




Name of funeral director

License number|Business oddress

TEXAS STATE DEPARTMENT OF HEALTH PERMIT ]
BUREAU OF VITAL STATISTICS BURIAL-TRANSIT PERMIT NUMBER 0 0 79
T 1. Full name of deceased 2. Date of decth{month, day, and year) 3. Death due t0 .

I PERSONAL communicable  TE}
; DATA ON - . October 3’ disease NO |
! DECEASED 4. Sex 5. Color or race |6. Age In years |7. KIEEeKIH MAIHIK (city or precinct no.) (county) (state)

1

: Male FROM: Austin, Travis, Texas
' Method of Burial ] Cremotion D Place of burial (name of cematery or crematorium) {clty or town) (stc
: ] removal or - 3 i )
E MANNER AND disposai Removall_J Disinterment disposal Chicago 1 1lino:
i

PLACE OF .
; 6220 Austin, Tex:
' DISPOSAL —— e
: Name of embalmer (If none, write none) License number| Business address
H
. A certificate of death having been filed as required by the laws of Texas and all laws and regulations governing the preparotion and
. ::JOTNHgg'ZA- disposal of dead bodies having been complied with, permission is hereby given to disposa of the body as identified above.
' giosDPSSE OF Signgtyre of local r-?}/ﬁrof - District (city or precinct no.) {county) Date
; L W i - e o,
: LA s M Adolliz, vl T82775 | 6-9-1975
By;al Dote i Name of cemetery or crematory

DISPOSITION

Buried D

OF BODY

Location

Crematead D

(city or town)

(county)

(state)

Name of sexton or person In charge

8000510

PRIVACY ACT MATERIAL REMOVED
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ARGONNE ~ - )

NATIONAL PRIVACY ACT MATERIAL REMOVED
LABORATORY INTRA-LABORATORY MEMO

June 13, 1975

TO: CHR-RR

FROM: J. E. Farnham

SUBJECT: Disinterment of . (40-004)

My contact with the Funeral Home was a_ W
associate manager. obtained the necessary disinterment and

transit permits and made the arrangements with the Cemetery

staff to do the exhumation.

Upon my arrival in Austin at 5:00 p.m. on June 9, 1975, I contacted the
funeral home and was told that Mr. would be working with

me at the cemetery. Mr, explained that the exhumation was scheduled
to begin at 8:00 a.m, on June 10, 1975. He also gave me directions for
driving to the Cemetery (records of burials in

Cemetery are here) and the Cemetery. I drove to

Cemetery and checked the records and then went to the motel.

I drove to the _ Cemetery early the next morning, June 10, 1975,
arriving at 7:30 a.m. There was no office building in the cemetery. Upon
seeing. a man sitting in a parked car I went over and asked if he worked for
the cemetery. He said, "Yes! I am a caretaker." 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. I suggested that since it

was raining so hard they should go get a tent to cover the grave.

Mr._ arrived while the digging crew.was out getting a tent. Also
during this period there was a break in the rain, which allowed me 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. The first 6 in. depth was of rich black soil

but turned quickly into a mixture with sand. The deeper soil was a mixture
of sand, large stone and clay. This soil was very wet right down to a depth
of 3 ft. At this depth we encountered the ground water table,

After removing another 6 in. of soil the men found themselves standing in
6 in.of water. I asked to go get @ sump pump. He returned

PRIVAGY ACT MATERIAL REMOVED

8000513

ANL-26 (11-68)
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TO: CHR-RR PRIVACY ACT MATERIAL REMOVED
June 13, 1975
Page 2

unsuccessful, but brought a 5 gal pail. This proved to be too big to use as
a bail. The caretaker came with an empty plastic antifreeze container which
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.

I then requested the diggers to keep the foot of the grave deeper than the
rest. This allowed all water to fill in the lowest cavity and we were able to
bail from this area. I kept sifting through each shovel-full of mud with my
gloved hands as it was removed from the grave. The mud was removed in
layers of 2 to 3 in. at a time. Finally, the left side of a wooden box was
uncovered and we knew we were at the level of the casket. The right side
and ends of the box were uncovered; no top was found.

The diggers continued to remove the mud and rock from within the box. As

I sifted through each shovel-full I began to find pieces of glass and metal.
This appeared to be the remains of a metal casket which had a glass viewing
window. Eventually I began to locate pieces of very eroded bone. I found

a few of the larger foot bones, then the tibiae, 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 all mud and water from the interior of the wood box. In fact, no
bottom was found for this box and we dug deeper than the side walls extended.

I packed the skeletal remains in plastic bags. Earlier I had asked Mr.

to see if he could buy a cheap suitcase which I could put the bones and

transit permit into and thus bring ° bard back to ANL with me. He

came back unsuccessful, As it was late and I had only 30 minutes left to

catch my flight, I changed clothes in the car, washed at the garden hose faucet,
requested Mr. to ship the remains as biological specimens via

Air Express, and then quickly left for the airport.

Early Wednesday morning called me here at Argonne to explain
that the airline said he must ship in 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 12, 1975. Mr. Victor Markiewicz
picked up the remains at O'Hare Airport and delivered them to me here at
Argonne. '

JEF :frc

PRIVACY ACT MATERIAL REMOVED

8000514
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For the Funeral Expenses of:

To: Mr. Joseph E. Farnham

PRIVACY ACT MATERIAL REMOVED

, AUSTIN, TEXAS 78752, 512/454-5611

This statement is being sent at this time in order that
you may verify the details.

If there are any items not according to our mutual
understanding, please call it to our attention.

Date April 18, 1978

Center for Human Radiobiology

Argenne National Laboratory
Argonne, Ill. 60439

THE LR CO.. AUITIN TRRAR

For the Funeral Expenses of:
or u p 0O

Reinterment of

Professional services of staff
Facilities and equipment
Auto equipment

Casket as selected

Outside container

Clothing

Sales tax

Extra cars

Flowers, tax included
Clergy honorarium
Cemetery spaces
Transportation
Obituary notices

CASHDISTRIBUTED FOR YOUR CONVENIENCE

Equipment, Opening and Closing grave
_____Certified copies of death certificate : 100 (00

$ 100 (00

- FUINERAL HOME
AUSTIN, TEXAS 78752

80005153

Paid tn Full

$ 2049 00

PRIVACY ACT MATERIAL REMOVED
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34
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PRIVACY AcT MATERIAL REMOVED

TO:
FROM:
DATE
oAY | mo.t YR

CARRIERN

L

1/

T0
[a>208

TC HGS,

FLIGHT DATE

UNIFORM AIRBILL NON-NEGOTIABLE

SUBJECT TO CONDITIONS OF CONTRACT.ON SACK OF
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