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ARGONNE YO -00 %
NATIONAL
LABORATORY iINTRA-LABORATORY MEMO

November 27, 1985

TO: E. Huberman

RaA

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 reguested about 5:15 p.m. yesterday following the receipt
of a letter from D. T. Goldman to A. Schriesheim concerning this matter. As
today is 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
is dead. .

Other intra-laboratery 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 violatlon of the
patlents' 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
nedical 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 Lock
at the 01d Data,” pp.469-530, Radiobiology of Plutonium, Edited by Betsy J.
Stover and Webster S$.5. Jee, Published by the J. W. Press, Department of
Anatomy, University of Utah, Salt Lake City, 1972.

1w
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ARGONNE MICROFILMED

NATIONAL
LABORATORY MAY 10 sa7a INTRA-LABORATORY MEMO
1 978 CHE REQORDS
April 7, 197
PRIVACY ACT MATERJAL REMOVED

TO: CHR Records File

FROM: A. F. Stehney

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

On April 6 [ 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. 1 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 satisfled with the outcome,

AFS:frc ' - ,
cc: T, Lieben, M, D.

G. J. Hamilton

PRIVACY ACT MATERIAL REMOVED
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Dr. Jén Lieben HﬂmeAcrmgmw; LRl ' . . . y
o The Combridge LRE DW. J’. 51:;4.: oﬁqlztmq 50.
—— School-House—Lan Q. STAPLES

Philadelphia, Pa. 19144 CORPUS CHRISTI, TEXAS 78401 y
Phone: 882-3387 :

&

e

SUBJECT._In June of 1975 my father's remains were exhumed DATE:Mar. 22, 1978
roLo A and sent to the Center for Human Radiobiology of the Atgonne
Mational Lahoratory in Argonne, Ill. I was under the impression
that they would be returned to Austin, Texas after about aygesr's
———*_——use~for—experimentation7——HeweverT—%e—date-they*hane—not_been_sentm_ﬁ_
back and I am writing you to f£find out when I can expect them to be.
YoGr prompt reply and coopération wWill be greatly gppreciated:

{Remains of i)

HOMEe aduress?
RETURN TO 3 SIGNED

g b P S
éZZZf<? 4= jﬁ%ﬁwéi%f;

DATE | SIGNED

CRATARC CO. . 1NC. . BROOKLYN. N.¥. "‘EIRSQN._.ADDRESSED RETURN THIS CC rO SENDER

-

PRIVACY AcT MATERIAL REMOVED
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GANNE | PRI
}?:UQN . VAGY ACT MATERIAL REMOVED
ABORATORY.
— CENTER FOR HUMAN RADIOBIOLOGY

Argonne National Laboratory » Massachusetts institute of Techno!‘o;ry » New fersey Field Station e Southwest Field Station
April 28, 1975

MEMO TO: File
F R CM: Mary Margaret Shanahan

SUBJECT: case no, 40-004

The current address for the funeral director for the late

) is:
MMS:imgs oY
zc: M., H, Chalfen ((;\\\
A. F. Stehney & NS
W g
Qﬁu
&F
PRIVACY ACT MATERIAL REMOVED
MASSACHUSETTS INSTITUTE OF TECHNDLOGY
RADIOACTIVITY CENTER Room 4-063
8 U U U 3 3 3 , Cambridge, Massachusetts D2139 Tel. 617-253-1831

b .
! -

IED AS 7Y



ARGONNE oy
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. Drove to _ . phone . Met
with , sister of - == She is the only
relative left of .. Obtained her signature for exhumation of

_ 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 Nawvy 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 {(nas an unlisted phone) in Union,
N. J. The house is still closed up so 1 assume he has not returned from
Florida yet. (This was my third visit.)

3/24/75:
? 12. Re Received signatures from . and
~ trom . This completes this plutonium cass.

13, Por‘warded_above to M. M. Shanahan.

TL: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 PRIVAGY AGT MATERIAL REMOVED
LASORATORY

INTRA-LABORATORY MEMO

Received: March 28, 1975 (&)

TO: CHR Records Room
FROM: Jan Lieben, M.D.

SUB}'ECT:- Contacts

3/13/75: ) -

1. Called B _ at _ , Louisiana
70053, phone . Explained our request and he agreed to
sign exhumation form. ’

2. Wrote letter to and forwarded forms.

3/17/75:

3. Called o ., phone . re exhumation of

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

exhumation to _ . Will now call

4. Cbtained photocopies of Health Passport of

3/18/75:
5. QCallad and informed him of
item #3). "I will have to call him" said _

; statament (see
"Sand 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,

. 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 __ e _ .
signature for_ . and _ copies of Health Passport

to M, M. Shanahan.

NQOTE: This is'almost all from the 1921 Payroll.

There are a few odds and ends

left like - .n Union, N.J., in Holly-

wood, | _
leads to be followed up.

JL:jmt

cc: A, M. Brues Y2 E. Farnham M. M. Shanahan A. F. Stehney

. in Highlands, N.J. and ahothéfvery few



ARGONNE

NATIONAL " _
LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO
Received; March 18, 1975 (b)

TO: CHR Records Rocom

FROM: Jan Lieben, M. D.

SUBJECT: Texas

3/7/75

1) Visited the » _ , Bustin, 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 exhumaticon

to his lawyer, Leo T. Sullivan, of Bell Air, Maryland, phone 838-4700.
T 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

. tg B .;
~ 3)  Wrote letters to and
exhumation,
TL:niml

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

8000336 C).

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

NATIONAL,
LABORATOF\Y 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. Qbtained his signature for exhumation of his father . i
. There are 3 more brothers and 2 sisters in the family. From his

7 Fome we called

Then we called il 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.

' - . .' ...}, Obtained his verbal o.k.

3/7/75
3} Visited S . at : , phone
(home) _ {summer residence}. Obtained his signature,
4) Made ap;_)ointment to visit 2nd daughter, o ()
at her residence, = - phone = ~_ (home)
(business).

5) Made visit. Obtained signature. From her house I called the 4th brother
. ... at o _ - . ....» He was not
home. Am to call him at home ~__ next Thursday when he will
retum from a business trip. All members of family were informed that
) 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

8[][][]-3_31 O | | - O
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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
_ - of . . _. She'l] talk to vou.
My son is very busy — you start with her.

2. Re . Called for at . . "No

here — don't know where they are. "

3. Re . FPinally reached ... Phone _ . "No
I was not executor of — there must be another o

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

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

5. Re _  __ __. Called _in S _
7’ ./ re death records. Spoke to s _ . The section is owned by
6 au” N of . Information
L/l ' gave his phoneas _ !,
6. Re . Called._ . _ . (see #l above). "Am busy with a bridge
club now, call me some other time."
7. Re_ Sisters. Reached and explained cur interest.

"Will ﬁrou 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 wrlte to

JL:jmt

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

PRIVACY ACT MATERIAL REMOVED

8000338 @ O
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PRIVACY ACT MATERIAL REMOVED

CENTER FOT RULIRN RADIDEIZIGEY

September 11, 1973 Please reply to:
Soulhwast Field Stotion
M.L.T. Rodicactivity Centes

U ol C-AUA- USAET

VO TO- Jan Lieben M.D. _ 5619 E. Monterosa Straet

F Phoenix, Arizonc 85018
F R O M: Mary Margaret Snanahan . Tel. £02-949.3600
SUBJECT: . 40-004

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

I finally deciphered the name of "the Chicago undertaker as
being on . . Since they were
no longer listed in the Blue Book Ihunted for another undertakex
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 Ordex, 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 Funexal 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 Wwhoever
buried would still be in business. My first call was to t
Funeral Home, 1.00 ¢olorudo 3useéi, tel. 512 -47¢ 2-v.. 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 L I T
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 o lived on o
tel. , but there were no in ner family. I tried
o . 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, thinkinc

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

s : : CEIVED.
PRIVACY RE
xc': M.H.Chalfen L ACT MATERIAL REMOVED R RECORDS
A.F.Stehney 0 _ 0 cH :
: 1973
8000339 SEP 18
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ATHAN A? PRIVACY ACT M
t%ﬁ:xjoa ATERIAL REMOVED

U of C.AUA- USIEC CENTER FOR HUMAN RADIOBIOLOGY

Argonne National Laboratory e Massachusetss Institute of Technology e Mew Jersey Field Station » 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 ccntaihing ‘Eopies 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 Radiobiclogy

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

40-901 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
ce: R. D. Evans

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

enyue, Argonne, Hlinois BO439 Te!l. 312-733-771

8000 3"I4 0 ENTER FOR HUMAN RADIOBIOLOGY
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Orig.: Purch. Dept. T

cc: . Z. Rowiznd _
h. T, Stoaney- -

PRIVACY ACT MATERIAL REMOVED

CENTZEA FOR HUMAN RADIOBIOLIGY

January 2, 1573
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_ ARGONNE NATIONAL LABORATORY

R. E. Rowland

Radiological and Environmental
Director

Research Division
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Hunan - B e vy Todde 2
- rbefNC 360
i Urina Stasl 27
" Period £ Excreted Individual Samples
.. Nao . % Excreged:
1st 2, hrs 2540, 6hrs . 0,010
iznd'.'w'j"ﬂ-uf O 3.53 ‘Ta D .‘ . 28 N , 0.059 E
: s N i D
anow .GBL _ { 40 ® 1 0,04 |
Hf 1 ,u.,i “' t "‘ o fadh tha e caen bt
u : SRR _
Shh “the t’OI.OBZ t‘: i,‘{‘ ratio ;E o 1 Mt
R L
7th . i '1'- r‘ Hr‘" 023 - {'1.‘ """ L E-‘: X '. .’-'l"-';-_"",
BRI ' e finv*r ot bl -.r..:v-!l-.---m
Bth n. ll' 0,023 l'-.r,n' . } . i '
Stho» ™ 0.027 D g A
; : 1 I '\..;.
IOVQ: - 6-5 ug total . ; - Ve 2.‘.,_"\ e
R

Blood Fproduct Concentration

Time After

~ Cone, per % of injeotea® . | A
dndectden. . ol X, B, i, sim-._hlm__
| 45 min 2.5 x 105 ug 15 % Doqbl '

*  Assume 4000 mi blood
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BANTA FE. NEW MEXICO

PRIVACY ACT MATERIAL REMOVED 12 September 1945 ‘

S

Dr. E. R+ Russell . ¢ b _
¥stallurgical Laboratory ’ o é
P. 0. Box 5207 '

Chicago 80, Illinois

/ubj sct: Results on

Dear Ed:

Here is the information I promised you. I hope it reaches you in
times As you can see the f=ces resaults are rather rough. This is probably
due to sampling dAifficulties and to the fact that t.hey gave sevaral enemas

in the first part of the test. The U/F ratio is more nearly 2/1 than L/1
as I told you when in Chicage.

Thase results are to appear in a report scon, so do not put them in

print yet. I am glad to have you uss them in your talk, however.
. _ ' ; Sincerely,
. _ 2 QN Qi
TL/Lp - _ '; Wri ham
| R ’:i |
' ' I 4
L. PRIVACY AGT MATERIAL REMOVED - -,
' e
.I! 4 %.Ill .
5 |
T ;!
: e
' 3 )
’l.‘:: E ‘l
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U-1
Days c/mfgaz
1 332
2 341
3 268
L 256
5 225 |
6 147
7 227
8 263
g 143
10 124
11 118 -
12 90
13 98
15 97 :
16 75 ra 1
17 97 - i
18 86 |
19 B 9’4 LR |
20 106 II
21 8l L
22 g2 . il
23 ' .. - 130 o
2L ' ' % - H
25 69 .
26 76
27 56 H
28 80 :
29 75 I
30 68 -
3 70 H
J2 s B i
33 - 119 .
3L 67 :
35 - 85 !
36 60 .
37 75 B
38 60
39 - 68 H
Lo , 61 i
L1 67
L2 Lk '
L3 Lk
Ll 50
L5 50 o
L6 - 57 o
L8 S Lost, .
50 | 50 |
c8 . Loat
- 60 o Lost, e
" 62 S us i
6k ; 8 i

8000353 & Q lhi |




Days B m/Da: E of Dose

Bh - 0.22
| 0.3
© 37 o + 0.011
37 : | - 0.011
37 ;! . 0.011
| 3 : - 0,011
11 - ' .38 . 0.011
13 ; T 10h o 0.032
0 T R 0,032
15 | RS B | 0037
14 T e e e 123 0 L - 0,037
7 T o 0-008
19 P A = - 0.008 .
2h el 186 - 0.0L7
21 ST - -+ 0a0L7
22 LR S crwlc g 156 . J. - . LT O'Oh?
23 o , S 67 5 . 0.020
2l ot N -/ A oo o . .. 0.020
25 o S T 0,025
26 o S e e o B0 i T L 04015
29 - : ' Lo ohe S - 0.013
30 B - T Y o M o
31 : P2k i - 0.007
32 Lo e e 2 s s 04007
B3 e By
I T R 17 T - 0.0L5
35 C 82 i L 0.025
g . . ... 18 g - 0.006
38 T R IV e -« 0,013
o - e o 0.007
L2 D & 0,005
i B L . 0,006
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lav 24 hre - .. 0.1‘ : ‘1.f. ', -I: I P . SR ¢ 1
':_.' . . ) : -.-. f-,i_ ST "lt«:‘- .'-I" LT «‘ oo : AP -
" 2ndg " oo heS o G vrennn Ol ol e e Qe300
3rd "o ' L1066
oo e r RESTANET RS S -
sn ", i 0468

5th W e Ul B, Bel0 s 0022

. : ST ' Vi e
6“’1_ " R {--,oa‘h'? oy
Ten o 0.47
8th ™ L0 Lon .l 0920 LT 0,59
gth ¥ SV S Y. N W
: I _Fecea N
lat 24 hrs =~ 0,015 ;.7 270" U 0,0068 1 T, 10,0032
2nd ® T 0,187 - /.'-‘..-:.- " I-: ; '0.063_ ; ‘.' 0,023
3rd_ M 0,062 ' 0,073 0,053

If we are to place any weight on ocur 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 & humzn tracer ecxperiment using 4.7 ug of the &4 citrate compare
very favoerzbly 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 bloocd four hours after the injection.

Qur data showed that at the end of 45 minutes only 15% of the plutonium
remained in the eirculdting bleood. '

Dr. Stons asked which of the two methods would be sultable for
detocting low activities in the urine, Since the IK-1 column procedure
wns designed to detect npproximately 1 Jrcount per minute in a 100 ml
specimen and the tolerance has been set at a level approximately 10 times
smaller, the method ia certainly not adequate for 0,1 counts. It was
suggested that less frequent analyses and larger volumes be used for each
specimen. The IR~ method which has boen used for 500 to 1000 al specimens

e

8000355 {3’7'f5i;j . '2:, {3;



‘has shown considerable vnriatidﬁ and ia to be inveatigated further,

©.. Specimens from 2 to 3 litors hrve been nsnayed by evaporation and pre~

tne long

- cipitation with LaFy. This is to be avoided if possible because of

and laborlous proceas.

It was suggested that th¢ plutonium blood concentration be

‘followed
" there 1sa

more closely and compared with urinary excretion to sec if
any definite relationship, A minimum of two animals muat be

_: studled inasmuch as the difference between dogs 38 and 29 was so great.

_ It was stated that rabbit fecal product excretion is much closer
' to that of man in the early period than other animais, Data beyond
- four days after injectlon for man was not availables

The questicn of controls was mentloncd by Xr, Fnglish. The data
collected by our group have shown very few controls. The values ranging
from O to 10~ ug per 500 ml specimens. 1Lt was suggested that future
vork should include a number of control specimens.

U In discussing a tolerance limit for putonium contained in the body

-7 " the questinn again arose as to what {raction of a day's urine should
be anslysed in order Yo calculate the retained plutonium. Morning
specimens have always shown a higher unit activity and any retention
calculated from these analysis would be the maximum, For accurate data,
the entire 2i4-hour specimen must be assayed or a lacge fraction theceof,
if the tolerence limit is to be set at 0.7 ug end 0,01% teken as the
amount excreted, then 4.8 ocounts per day must be detected. It is seen
that a minimum of 25% of 8 2i-hour specimen is to be used for assay

purposes.

If we are to datect lower activities then the fraction of

the daily urine to be assayed should be correspondingly largers The
discuasion was.concluded with the following suggestlonst

le

That larger volumes of urine be asssyed for plutonium,prefcrably

:fportiona of 2A—hour epecimsns.f

3.

Eltii/mn

That less frequont specimana be colleetad trum the Chicago per-
sonnel. . .

7

That a larger numbor of control apeuimena ‘be run.

Edwin R, Rusaell

T——

Note: The attached table on human excretion 1a an addition

8000356

to tho excration tables in KUC-ERR-BS.
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‘ 3H Diacﬁused;at the Health Division Meeting, May li

* * Discussion led byt E.R.Russell =~

MUC # Ol el
This document consists of.

pages and e hgunﬂ;
NﬁﬂI}ZOplel’ copies, @alg;ké
‘and 15, 1945 .

e

. Tables showing the excretion of product'by various animals ware
‘presented (MUC-ERR-83). The question was raised as to what value

. could be sst as the dally urinary product excretion from this data,

Answer-—-0,01% of the material retained in the body.

The question

arose as Lo 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 muscls and that 20% has-been excreted, the
apply to this snimal., The data in the tables for all

01% woula slso
animals, rata,

. dozs, and rabbits, show from 0,01% to 0.03% daily excretion when

"conatancy is reached,’

Dr. Stone--—-hhat compnrisons have been made as to the concentrae
. tion of plutonium in the bleood and the urinary excretion? Compar-
- 4sunz on 7-and li-day blood concentratlons and urinary excretion

indicated little definite information could be gained,
dogs 38 and 39 ot 40 days after injection showed that

Comparing
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 end excreted 0.163 ug,
Thia would suggest that dog 38's kidneys are not functioning as well

. a9 dog 39's. " The unit product concentration in blood
- both animals alao shows the same discrepancy.

‘and urine for

The fecal productlaxcrebion for all animals studied has been "
ahown %o be from 3 to 4 times higher than the urine collected during .. .

- corresponding periocds, It was suggested that atools be assayed to
. esteblish the product content in humans., The difficultles encountered

in anslysing stools and the comparison of human fecal product excrstion.
to that of dogs would lead one not to rely on this procedure,
Pr. Hamilton stated that he is working on @ method for stool analyses. .

that should be published very shortly.

The table below was pressnted to show the value of dog excretion
- studies to the interpretation ofcdate accummulated on humans, The ex-.

sretion of Pu for these dogs is compared with that of

a single nmale -

human hnvina been injected with 6.5 ug of +6 plutoniun bcitruto. "

paTg_ OEC 8 1966
For the Atomig Enargy Commission
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Product Excretion
Human ° o

$50 6,5 'ug #6 Citrate

: URLNK . FLCES —
R LLerdod _#» Excreted
: lst 24 hra 2.540 R *+ llst 24 hrs 0,010
| 2nd M :_"0 153 * ‘1z2nd @ 0,103 ¢ mee
g 3rd " 04,084 TP b3pd M 0.067 | -
. Lth " 504133 LAy - .
e .| 5th ;*"._ " 0,032 ° qr- -t - SR
. .o, 6th m '0 038 ¥ - ' Blood Changes N S
S w7 Tro,023 70 | L :
8th " 0 *%g.023 MM lAtter . Cone per mL % of .

PRI o letn om "_‘,_F 0.027 ‘5*" 1nisction lni®
b e 110th 0.034 “* : ce o
S T 0,07 |0 min  3.2x10g 208 .
S e l.‘Zt.h_. - 0,028 : . L
SR ’ 131‘.. ) 0.\J18 Lo ‘.5m ] 2.5 x 10"‘5.03 15% L iy .
L 1}+t‘1 0. 032 SIS 1 A . . _
st R 6002657 | T —
NURTREE l6th % _! i ; 0. 012 D IERERS e m‘ ‘}000 ﬂl thOd _. .
v . 17th o 0 028 ¢ Jrjnetion.,
._.118t,h "‘{‘"* 0 026 Lro)laling bis
.- .‘19t,]-| e 0 015 ke ond
L '20th
lzlat
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Problem Assicpment: 249-MLH-3501 - Detection of Product in Urine
J. Jackson - E. R. Rusgell

7
Routine ,Aﬁbm assay of the urine of the Chicago personnel has
continued. No significant change in the overall ‘picture has been ob~
served. In addition to the Chicago specimens, samples has benn assayed
from other sites.
1. Total number of individusl specimens analyzed , . . , 101.
a. Chicago + + « v o« v ¢ o s+ . o 61
b, Other Sites . . . . . . . + . + 40
2., Total number of analyses . . « + v « o + 2 » o 2 « » « 163
- 3. Individual specimens {Chicago) with high activity . . . 0
Problem Assignment: 24,9-MLH-3502 - Development of Methods for Product
in Urine J. Schubert - D, Hevinson - E, R. Russell

Properties of the Citrate Complex of P&‘é@'ﬁ”ﬁ '
Using cation-exchange techniques, 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 composition and dissociation constant of
the g ru_&eeucltrate complex at pH 7.3 is in progress. Preliminary data of
a fra: entary nature indicates that the complex consists of one molecule of
p ot in combination with onemolecule 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, reducglon was required before the LaF3 could be precipitated, .

At first each individual urine sample was enalyzed; later twelve
hours samples were analyzed and finally twenty-four hour samples were
used. The following result;géggtcate the amount of prJQu
the urine. = The amount of p originaily injected into NX-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 Srmples

LDate and time Volume Specific Total ¢/m per Total % of
of Sample in ml. gravity activity 100 ml ug Inj.
' inc/m. _ urine . excreted

£=26-45
3% PLU, 152 1.011 9960 6550 J145 2,23
4-26-45 _ |
5:00 PN 218 1.010 776 355 L0112 176
L-l6l5
7:45 M, 325 1,006 145 L5 ,0021 023
L4=27-45 .
T12:30 AWM, 245 1.006 160 3 L0023 L0136
L2745
3500 AM, AN 1.004 154 37 00226 2335
L-27-145
7235 ALM, 182 1,011 143 78 0021 032
L=27-45 o
1315 RuMe 108 1.019 __ 149 138 L00218 ,0733
4-27~45 ' ‘
:5 M, 73 1,013 100 137 L0145 022
L=-27-45 o
10:45 DM, 97 1.015 g2 35 20013 L020
4-28-45 '
1:45 AM, 148 1.012 136 92 .00198 Nok's)
L-28-45 : .
$30 AM, 160 1.013 107 &7 00157 W24
L-28-45
iR AN, 108 1,011 109 100 00159 024

&% excreted in

)

?1ﬁi/?L,



12-hour Samples

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

c/m ucine '

4-28-45 L4=28-45 _ o
§:30 AN. to 9:00P.M. 258 - 1.013 200 77 00296 LOL5
L=28-45 4-29-45 - - . -

9:30 P.N. Yo 9:30 AM, 415 1.019 10 _ 41 © L00250 . 039
4=29-L5 b=29-45 | | | . '

9:00 A.M. to 9:00 AM. 630 1,012 W0 54 005 .085
L=29~45 4=30-15 e . ,

9:00 P.M, to 9:00 AM. 540 1,010 20 9 ..0031 048
4,=-30-45 L-30-45 i ~
9:50 A, to 9:00 FP.M. 515 g 10010 52 . Z. . 10 10(!)76 012
4=30-45 5-1-45 | I |
9:00 P.M. to 9:00 AM. 430 1.011 9% 20 - 0013 .02
5-1<45 5-1-§5 - - S IR
9:00 AM. to 9:00 P.M. 660 1.010 97 . - 15 .0014 012
5-1-45 5-2-45 | | o
9:00 P.M, to 9:00 AM. 485° 1,010, _ 77 - 16 L0011 017
5-2-45  5-2-45 . | o :

19:00 AM. to 9:00 P.M. 600 1,000 63 - 10.5  ,00092 014
5-2-45 5-3-45 . - IR | -
9:00 P.M. to 9:00 A.uo 380 '. 10010 . . h2 _ 11 000061 .00911.
5-3-45 5-3-45 . ... .. B
9:00 A.Mo ‘b09:00 Pou. 920 10010 I.‘ 60 ‘ 6-5 om, o .013‘
5-3-1,5 5—b-15 Ce “ | :

9:00 P, to 9:00 AM.: 895  1.006 45 5 1,00063  ,0095
1 L i
8000362 , Q o L



24~hour Samples

Date and Time Volume Specific Total c/m per Total ug % of
of Sample in ml  gravity activity 100 ml  Excreted Injected
' —- ¢/m yrine :
5-4-45 to 5-5-45 . 2510 . 1.006 126 ., 5 LQU18 027
5-5-45 to 5-6-45 3250  1.00§% - 153 0 . 47 0022 O3
5=b=45 t0 5=T=45 3275 1.005 26 6.6 0031 047
5-7-45 to 5-8-45 . 2320 1.005 120 . 542,008 .028
5-8-45 to 5-9-45 . 1490 1,004 - 81 5.4 L0012 018
©5-9-45 bo 5-10-45 2635 1.004 - . 150 S 5.7 - L0022 034
5-10~45 to 5-11-45 = 2480  1.003 - 117 L7 L0017 .026
5-11-45 to 5-12-45 2560 1.005 - 51 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 - L0 CLO0LT - L0026
5-14-45 to 5-15~35 . 3300  1.000 - . 70 . 2.1 -7 .00l .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 © heR L0022 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 L0020 .030
5-19-45 to 5-20-45 = 1440 1.000 T 5.3 0011 017
5-28=45 to 5-21-45 ... 2640 - 1.000 684, . 26.0 . - .010 .15
5-21-45 to 5-22-45 80O 1.005 113 14.0 L0017 .026
5-22-45 to 5-23-45 . 3080 - 1,000 . 405 __ 13.0 06 090
5-23-45 to 5-24=45 . 2920 1.000 154, 5,3 L0023 L0035
5-24~45 to 5a25-45 . 3350 _1.000 ' _ 96 3 NI TA 021
5-25-45 to 5-26-45 2930 1.000 = 112 3.8 L0016 R
5-26-45 to 5-27-45 2830 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 L0004 006
5=-30-45 to 5-31-45 2880 1.000 L2 1.5 0006 009
5-31~45 to 6-1-45 3400 1.000 64 . 1.9 L0009 - 014
b6~1-45 to 6-2-45 3250 1.000 45 1.4 0007 010

Efficiency of the IR-4H method of analyzing for excreted prM in human urine
containing only a few c/ this excreted Pus '
A gerles of p analyses using the IR-4H resin batch-test method

were carried out, The human urine used contained only a few c¢/m of ex-
creted Pu and thus closely approximated the conditions under which the
mthod would be appl:l.ed. Two different forms of the 1IR~-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 whlch
comea from the manufacturer with the pppropriate acid.

“u ._“.‘. )
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In each analysis the urine was made .1 N in HCl and one gram of IR-iH
resin was added for each 100 ml of urine. The mixture was now shaken for two
hours., The urine was then carefully 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 LaFyj method. The results obtained were compared with
those obtained using the wet ashing--LaF4 procedure. It is apparent that at
these low activitiestbe IR-4H resin method gives results which are of the
sane order as those of the wet ashing--LaF3 method. However, there are sub-
stantial variations when one considers these results on a percentage basis,
Undoubtedly some of these variaticns 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 IK-iH technique; e.g. samples A1,
Li, and 46. o ]

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 resulis and is consequently inferiortb any
P mebhod 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~k . % of W.A,—
LaF3 nethiod HCL form . LaF3 method  HaPO) form ~ LaF3 mecthod

27 g o . Wk -

27 9 /R SRS NUE -

) B e — 7 g

B T e 6ot

40 12 9s. w15 87

bl L6 REREt o w125

L3 16 W e 16 1008,

b 7 s 07 12 1708

7 I WA 6 AT  109%

L7 8 v % '_ 6 75%

* w.a. is wet-ashing . .. ..., . . o b
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Human Fecal Plutonium Fxcretion
6.5 ug I.V. Injection 4/26/45

Time of

openin

L/26 6h“s
! /27 AN, -

s L/?? P.X.
";‘z L/28

4/29 P.u.
/30 -

*5 L9.6

Yelght of % of Injeotod
Sp e 1]

Time of

Spen

13.053ms 0,076
189.5 ", 770, 152/’3
L5¢5 "< ? “o 161
106,9. " 5 0.97Q,<4#
38,7 "'
lhlv5 "
<7642

/?3-;(

5/2h -
5/25
5/26
5/27 2
5/28
5/29 -

Wedcht of

12947
vhooi: TBeS ¢ W
La\QWJ.
u{ . 1084 6
x 197.7.
126.7
69-3
" 87wl -

‘!.b;
SIJ

gmu,-

5

% of Injectea
¢

,‘0 0110 .

- Q 0219* ~ ’
ﬁ* 0,0u78 -
0,0063 ¢
00150
0.0058
Q.0071
00056

__'”i 5 5 /1
‘;:z /3 ~
g Sk

w0 5/6 (13

L9 5/6 (2

“ap 5/8 o, 12949

2 5/9 o b7

A sy 5/1Y 16647

s _i;lz 122.7

ik 14 . . 23201

g 5/16 . 1300
;? )/17 1-120?
et 5/18 . II: 8306
o aa 5/19 0 T BbGT
S a5/ . 15540
f~?ff_}35/ £l 2le3
'W%‘ 5/22 AMe 123.9
l 5/22 P, e 5243
128.6
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S N

)/"'0 L
)/31 3'3 ; 11500
6/1 E g 2 6749
6/1 72,0
2/43 85t0 g
I
6/5

.o 9h 2
bl ly

. 132.0
16643

Q0074
040043
.oos;,%u
0.0051
0.0043
0.0038
+O0042
2Oubl
.00)6
O« 049
OOOILB R 4
#0043

(1)
(2) “" 5‘;:0

125.0
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2 | 1. Inkreduction
Following the discovefy of plutonium, the determination
" of its half 1ife as 24,300 ycars, and the fact that the

matoriol is alpha uctlve, Lt bocame obvious that elsboratoe

precautidné were ncoessary 1f the worker wes Yo be protected

from harm. Ixperlencoe in the radium industry had indicated
clearly that very small amounts of the radium elemont de--
posited in the body Were ¢ npable of producing serilous
1llness or doath. As a result or these considerationa, the
T fﬁ i condltions under which plutonium is handled in the labor= =
. s atory have been ringed about with elabornte protective

$ regulations and devices. | fi?

In addlition, howaver, 1t 5cemed highly dosirable,if

not cssentinl, to know-as precisely as possible the amount

s of plutonium in the individual worker. Animal oxperimene

tation indicated that the plutonium content of the urine
and feces would bo & useful gulds to the total nmount of

plutenium in the body.;wlt was deécided io use urine for the

routine'determinationts)'primarily becauss of the gréatér
_ : 3 - :
ense In handling urine samples. ;As-will be discussed

below, it appears that in humans the amount of plutonium

:exurated per day is greater in the urinc than in the foces,.
- 3|

- Initinlly, R tanﬁative maximun permissible body con-

f.tﬂu.or plutoniun waa ontabliahod on nn arbitrngy baaia.-

) _Prom purely physlcal dohsidarati ns 1t aeemed that plutonium,

-
'_.71 .

- —'_'_.'_'_""'""‘._-"'.'_"‘ c— B
R
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welpht for weipght, should be approximatoly one-fiftieth

as toxlc as radium. Since tho tolerance anount of radium

- "

18 renorally accepted as 0 1 microgram in the body, the

g I

1 plutonium tolerance value was 1nitia11y set at 5.0 microrrama

in the body., . _ : fiy

In order that one might estimate'bhe plutonium cor.tent
of the body through analyqls of the urine, it was nocessary
first to establlsh tho oxcretion vate.‘ Preliminary experie
mentacl) with rabbits indicated that after the first iwo
or threc weeks of plutonium 1ntake, ‘approximately 0.01l% of
that rotained in the body is excfé?ed in a 24-hour urine

spocimen, Many oxcretion experimenis with other animals

and man have shown that this is nearly the correct value
i for the sub=ascute exorotion rate. . Hecent work discussed

elnovhere indicates that this I'ipgure méy be groater than

L the true excretion rate of plutonium which has been in the -

T

. : L . O T - o .
\ , : . : o L : T L : .
Cohaee IR R it Sy, s W g - ’ ’ : ’
o F N R T T e R S T N P LT .
N . - e L S I R St i 1 —— :
g . T . . E TN
o R . . *
L

0.01l% may have o be reduced in thé future.

If 5 micfogrnhs 1s~t65be the body threshold, and 0.01%
excrntion is asaumcd, Lhén analytiéal prbcedureé capable of
detecting 28 alpha counts per minute (plutonium) in s
24-hour urine specimen, or 2 counts per minute in g 100 ml
spuclmon should be udequate¢ An 9dsorption procedurs,
doseribud later,: wus doaignod npeqlfically to apsay 100 ml
spooimens.- Any speclmen showing lona than 2 alpha counts

]
Der minute was not considorad aipnlﬂicant.+ Thia procadure

& :t:-
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gorved 1ts purpose well. However, when 1t became apparent

that tho factor of FLfty betwcen radium and plutonium

3 _

k toxicity waz too higﬂ, it wes ovident the method was not

;_ sulflclently sehsitlve. _Gomparativ.e toxlicity n’tudieé with
; theso two elements showed:'that J L‘éctor" of ten would be

? much safer and therefore. the plut.o;n'ium toler.ance threshold

«ns lowered to one microgram.

If the tolerance threshold is 1.0 microgran, Lhe ‘ana-

TF W

lyticel procéduro'ahould‘datect aﬁ 13351:. 0.2 micrograms in
the body, therefore 0.2 x 10~% microgram in a 24-hour urine

apeoimen would be signif{lcant. Since the average urlne apac-

imen used in Chicago is. approximately 1/3 of & Z4-hour
sample, the method must then be sufficient to detect 0.7 x R
10"® microgram or O. 4 alpha counta per‘minute of plutonium_.
Smaller somples preaent an even more difficult problem.

The problem of detectin{r euch small quantities of
plutoni.um was mainly one ‘to be aolved by ‘the development of

adoquate counters. " Dr. Jeasa andi assoc:latas have produced

counters with backgroux;d_s of leSSjithan 0.1 count per minute., .

it

With such counters O 2'counts'-pcri 5m1nute can. ve datected

with fair-accuracy. bounting times are 1ong, of courao.

* It should be pointad out
the ;r,routeat aourues of error in ﬁhe determination of low

alpha aotivit:,'. Thia will be borne out’ vory r-loarly :I.n -

- the- roaulta of ‘the aur\rcy of proj‘éct peraonnel. _;. It 10
nnoaaaary that oollect.ion, handlmlm and uaanylm‘ oi‘ the

F
|

e
] L
R
!
A
|

'uhat contamination 1s one of S




! urine 29 carried out under "sterile" conditions.
It 1s the purpose of this chapter to present a detailed
description of the methods used in the ‘detection of plu-
~ tonlum in humans and to briefly discuas the results, In
closing, suggestions are given ior ghe establishment and
Operation of a 1aborctory for the dﬁtecticn of plutonium

il
in individuals w rking with or in areas ccnramlnated by the

. element. ' : _ o

"2, latimation of Plutonium in the Body

2,1 Fethods of Urins Analxsia. A aurvey of the analytical
methods for plutonium used by the chcmistry_d*vision-ro-
vealed that with ccrtainfmodificctfcns somc of thoese miﬁht'

be used to mssay urine; A direct 1anthanum ilucride pre-

1 ~ clplitation from a smsll volume of acidified ine 1s

adequate for many purposea. Hhere}thc olume 1ls large and

cthe concentration of plutonium is exceedingly small, such
a method 15 not applicabla a8 too Iarge a quantity of .
lanthenum 18 required. Ina dditicn, certain s“alta in the
urine may cause difficulty. lil T |

In.tha dovelopmeny of'analyticcl methods appllcable to

urina analyaia the time oloment aaiﬁell as mnnpowcr raquiroe

5. was felt thaot an’ adacrption prccnduro would offer the great-T;*

“V«eat possibility or rcutinély assa;ing daily the largest

B nnmber of . apacimena with a minimun of pcrsonncl Aa“was

i
i,

8000 315 - 0 - ;

B N e

N S

'~;nenta to asaay a given number of samplas warc conaidercd. It_:"



It was previoysly mentioncd that plutonium 18 eliminated
from the body in the urine at a falrly conatant rate-~the
rate being approximately 0.01% per day. This flgure was pro=-
“posed on the basis of some very preliminary excretion studies
on:rabbits(l)a Subsequent experiments on mioe, rats, and
| dogs showed that the excretion rate may vary by a factor of
E a five in the different spociestll} It was felt necessary to
1 establish lnaependently the exc¢retion rate of himana.
The fecal plutonium excretion, however, varied as much as

s thousand fold from spacles to apacies. Thlas made 1% diffi-'“

cult to assign any rate for human fecal plutonium excretioh.,-l,-

4.1 Results of Humsan Excretion Studlea:

Urinary excrotion of glutoniun.? Three sxperiments were
begun within a few weeks (one at Chlcago) in which plutonium

was 1njacted 1nto a human and the plutonium excretion followed

.daily. During ‘the first 15 days of the axperimenta there was
less than 104 difference between the d aily urinary plutonium- -

i e et

excrotion of the individual studied by Dr. W. Leangham snd
ER asaociatea at Los Alemos and the indlvidual studied by o
Dr. J. Ja H:l.cksm, E. R. Russell end ‘associates at Chicago. -
The individual studied by Dr. J. G. ﬂgmilton at Barkelay

snowed a slightly lower excretiomn bdp nov by a factor of 2. _ i
' Following the initial peribd‘whora &Erapid decrease in the
exoretion rate 18 oblervad, there was a slight divergonoe’
" in the resulta obtained frnn ﬁhe th{ea stbjeota. Tha lndividual
' S I S

o
|
I
IR
1
I
l
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studied at Los Alamos showed an average dally excretlion of

slightly less than 0.02%, the ome at Chicago slightly above

-0.Ul2% and the individusl at Berkeleyfsllgntly leas than

0.006%., These values persisted over a 100-day period. Since
these experiments were completed, two additional studies have
been made at Chicago. The excretlion rate of one of these

individuals after the first two weeks has remalned between

0.010 and 0.015% per day. Tho otier individual was not

avallable for further study after the 1Bth day.
In view of the fact that the majority of the urinary

'plutonium excretion studles on humans have indlcated that

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

correct, this value appears to be at this tima.a reasonable

onag to use in determining the concoentration of plutonium in
the body of workera., It may be pointed out that the urinary
plutonium excretion of dogs(l3J parallels that of man.

Fecal excretion of plutonium, In addition to following

the urlinary oxcretlon of plutcnium of the above individuals,
the plutonium content of tho cally fecal specimens was also
determined. It has been predicted by several workers on the
Lasis of‘aninal excretion studles, that the plutonium facal
excretion rate would be preater ﬁhan;the urinary excretion

rate. It therefdra appeareod that stool determinations would

8000311 [, |
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a 24-hour fecal specimen is from 2 to 4 times less than that

" 1in a-copresponding 24-hour'ur1na specimen.

The average delly fecal plutonium axcrefion for the
four cases studled is 0.003% ranging from 0,001% to 0.006% of
that contained in the bedy. Prom the difficulties encounterved
in detecting £ x 10~8 miorograma of plutonlum, 1% would appean
that surveys of personnel thréggh feoaljnnalyaia would be
difliculte | . ) |

4.2 Digtribution of Plutoniwn in the Body: The development

and understanding of any satlsfactory means of plutonium ~¥_'

therapy is dependent upon a knowledge of the distribution of -
the element in the organiam. Since nearly 90% of the pluton--
fum finding 1its way in the body is retained there for manﬁ
years 1t 1s vitally important that we week some means of
increasing the exoretion rate. The firﬁt step in devising

means of therapy 1s to learn in what organa the plutonium 1sa

conoentrated.

There have been meny experiments involving animals in

which plutonium was injected and at some later date its

di atributiqn ﬁoterminad. The majority of these tests have

shown that t&o liver, spleen, bone marrow, and lymph nodes are -

- the principle sites of dopoaition. The same general distribu- _

tion has been found for the one'fairly_ndrmal human which was
studled., The diatribution data is glvan in Teble I. In

addition tha distribution of plutonium 1n a remalo containing

8000318 (.



approximately 90 mleromramswas determined (see Table II,)

This individual had many sbnormally functioning organs and

therefare the distribution may not be representative. It 1s

interesting to note that even under these conditions the mar-

row and bbne are among the principle sites of deposition.

Clhisego Cone | . PR

Table I :1/:9/7’1—-

Distributiom of Plutonlum™in a 6&-year, White Male
(155 daya after 1njection of 6,5 ug of plutonium as the citrate)

Tiasue Grams of . o\Cts/gram #Relatlve
' tissue ~ of tisaue Affinlity for.
analysed s Plutonlium
Maerrow (rib) 0.8292 .. 70.9' . 10,13
Liver 3411 59.8.., . - - 8.54 -
Steraum 3B . 20.60 0 2,94 .
Poriostown 0.1215 20,0~ 2.86
Spleen ‘32,12 - 1191353"3"” - 1.59
Tumor (lung) 2.03 .ii? ] 7.45?3:.»5f>7_ 1.06
Cancer Tissue ~  2.87 - 7.2l . 1.03
R1b (cortex) 1,0126 L meoil 14000
L..Nodes (aorta) 0.63 SR 6o7ih£:ﬂ-ff_“_ 0.96"
Lung 15.39 . 2,60 .- 0,37
Postlcle D 4.3426 .. 2.31 0 . 0.33
(Ulnndulnr) o I ' ,
Kidney 27,5 1. 7i57"_  0.24
Heart 4,9435 | 1.2 . 0.7
Diaphragm 35.75 1. o;r? 0,14
Abdominal Fatb 17.06 . 0.2}, 0.08
Blle 8 ce . 2 R

# = cta/gram found + cta/gran assuming equal distribution

throughout the body.

86003119
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Table 1II C]L :c G0 C,L‘L«L‘c_ 2. Pc—ﬁzf

: 3 ’lff?/)u\
Distribution of Flutonium in s 54-year, White Female .

(16 days after injectlion of 94,91 'i1g of plutonium cltrate)

Tissue Cramn of eXocts/prem #Relative
: ticoue of tissue Affinlty for

R . Annlysed Plutoniuwm
Marrow (rib 0.2065 1399 8.49.
fib (coriex) 0.430 ' 1299 - -7.88
Callus and bone - 0.1933 ~ © @28 -+ 5.02

"Callus (bone fres) - 0.262 534 L 3.7
Kldney = 6,00 : 360 . 2.18
Thyrold 2,64 - 226 - 1.37
Contents | ;

(lower bowel) = 10.05 183 o 1.11
Liver _ - 8,70 . 162 . - 1.00
Pancreas 6,045 - ‘148 0.90
Peribataum‘(rib) - 0.461 123 } - 0.75
Lung : 14,40 . 107 | 0.65
Fat ' © 5.850 96 ~ o.58
Spleen . 10.850 Cea .  0.57
Tumor (liver) ~ 1.97 - I 71 - 0.43

‘Heart S 040 - 1 omo o 0,42
Ovary (1.) 1975 63 . 0.38
L. Node {abd.) 1.5 . . 48 0.29
Intestines (small) 3,40 | oap 0,27
Intestines (large)  6.87 43 | 0.26 .
Huscle (striated)  15.32 - 40 0.24
Blood (neart clot)  1.835 22 " 0.13

+# = cts/gram found e cts/gram aaauming aqual diatribution
throughout the body.:

8000380
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: - RIAL REMOVED - £
PRIVACY ACT MATE R CL oo o, T

ot 1fie/re

forn iz, 2

A Sifuslive yoar old white fomals wao adnittod Yo the Billinge Hospiiol in

soocnber, 1945 for dlagnosis and troatoont,  Six nonths previcusly (Jurs, 15,

o ved notad ponoralized lymphadenoraiiy. Two months later {August, 3845),

-rin, scoravatod on motdon, devaloped in tho fwumk, On admissicn o i3 Billizgs

acontald in Dsgombar, 1945 tho ogconticl piysicsl £indings wera tho prsavncs of

Liicterel non-tender, mederately eslorged lyrph nodes inm the corvisgal, cuiil-ny,
ond dnmesanl roglions ond gonaralized fSondsenecs to.preasure cvoe the yive.
centantion of o chest, pslvis, slull; and spine zovesled pany swall, wov
cacas of dscrcased denaity seattered tiwoughont tho benos exendinzd,  Im od
sorilel collspso and wedging of the lost thorzele and fived and asgcond iunios
vortabrae with sone sacociated caleificatdon twoa noted.

feboantory cxaninations woro ossonbtially negetive excapt for a moderaic . hemgne
chrorde ancuia and lovkooytosis. 0 wd weye nggbive. Stuly of
pretions of the tumor oxcisced ficn ths slmll cnd lelfd axilin pevealad ool

tovo ticous. It w2 folt that the carcinom prehably orfginated in tho Iafh Lixnst.

The notiend's goperml condition tms poor at tho tiue of adnisaien exd Cotoricicded
plositly thooughout the period of hospitaliszafion, On Dogoubar 27, 1940 o8 Gl L0,
¢/.55 tdarogrens of +6 plutoniun odireto wore injected Intrevenously. IIie Cuid vl
contained in 4.4, 08 of on isobonic saline sclubion 0.0L U 4n citzata % pl 6.7,

o elinicel course was not visihly altared followlng the injection, e p2ilond
cirimad on Janvery 13, 1945, :

Tut Gajo awkpny Findings wero: (1) en sdocnccarcinem probabdly aniging fin ootipis

1% iy breast tissue with metestasos 10 tho (Alwar, nozentony of L aonid
savuniies, hmber vertebrao, ribs, siull acd pelvio,” Hunerouws hoalirg pakhalesiond

AMoctpss of the ribs were fomd. (2) A lymohobisctoms ipvelvicz the exilicly

_ : s
tnmiind, pozdbronchiel, perieortlc, end pelvic Jymph nodese Shup o poilonl wnd
1.0 -goudeting prosumably indspesdont tumors, ea vnusual fieding, o Teionh L
adienny vas rozonded ag 85 pourda (38.6 kg.).

Glusalerically, the bone marrow in all plnocs crzzuined wng 8lmogt endirnoly zaiplecll
i tuscr. The spleen showed @ merked pyoledd moloplnsia. The kdneys shocd »ony
Ccnvonuted tumales £51led with hyaldrs ensta, . The tubular epliboliva chdwod cid~
Cae of degonuration and repodr. Compariton of tho biopoy sestions whlh Lho post
_oion sostions chows no. evident dAffezance in tho chawuebor of the tumsr follawini
2z Lijcetion of plubonivm, - Tho colls charzcicadstic of lymphoblastorn &ra oliic

-~
LR
-

rrazad in the blopay sectlons, o

T, OGRS

0l pozdod - 4n Cass I wae ona usok long ond was ured pydwmanily <o olii wnz

o nensizabe daily weinary outpub wredlablo fo eralytisal purpoocs, <2 Ll
T contral perded vos scoewhind pherdor and wac us~d for the Som3 pUTE e

.1 ih easas the sposloens ware onllosiad in tho wsvnl ainals and §°
‘101 tering dronsforved in tho caso of the urins, to a gallen Lollls
cral wopedalaeded hydrechlords zeld Bod Tooa addod, YTha ofditlien o
lren dhe M bood of adecamilon of platonfin by Wi centalpen., T

vt

3

Q¥
33

e beanrforend Yo 9easliefont? cnngiemind eontainure,

8000384
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wtro and fecal spociuons was not always pogsibla., Ls o rogult adocrate focal
~tion Gota could not bo obiainod. _

Tn Cago II beeause of the condition of tha paticnt, cdoguate separciie: gl daet

0
]
[}
)

{artolopical studics oedo st froquont indorsals ia Loth caces i slwleds Dunce

siohin i grens pam al crythrocytos, leovsooytos, platcioto pew cukic &

Tertericertas dn pop conb; loucocyuo difior nbind; coddmontotdon rato {Tesborgois
3 merstoarit reading. Livor functica teols wod poofornod in Gono IX o

Cev ombn taing the cophelin floceuia tion ond Wvmel tushidity tooto ond Bhilownis
Cobtoroinntiond. - X : ]

etpemny  Thz entopsicn wore porforned by porbars of tho Bathiolony Dopnulonid

T el of Loddcine of the Univorsity of Ohicco. Who SpOSAnEns TG
1 .nd iz 95 pow cenb aleohel an oxporioncae olsamhero hod chown that ths Tod

im eont forpalin proservative tonds Lo loach plntonivn oub of tho spooinile

-

.efur 63 poocible the opecirons wore pleced in iciividual gontalinorss

. ' BERSULTS

*

L edinn of Phitoning in Hie Trings For foriyecizht howre follewlng IIi
- hion of tas piutonimm soluticn, ench gpooinon ef wins wno coklicinl L
& zeparetely. The first voiding wis eprociimatoly giz bours ol
fanicn.  iha rogulis oftho ans)yses are given in Tebios I, I and
o5 7, Thois intercsting to noto that thowo 3a very Litsle &l _
of tho plutontum ongweted in the hird yaronehy W faslfd opoolilln
sl unit conuentradion of plutenity Ia tho wrine vanlon wicsd
~cl it hourg, the specinena veidsd in coch 12 Lowe perfod wold
L3tz ¢ovs, folluwed by pocling of <pecimond for cach wmcuty-fovr howr
s emation of the ewperimont. " Tho rosulic oo e da Tavlon
G wnonbyefow urine volumes ranged Lion 1500 ot to 3600 s, Therd w
L ointion botasen urinsry volumd and gueukity of plutonivn cuzreneda

-

> cont of tho total ezeretod in tho uvlre throuthcnt the cadize powiel of

smation, and iz 35 per conb of the tolol e ~oted in ho%it updno o3l Sl
L s onidlty with which tho rato of oxcrollod ‘@oiniches lo reporimbls. VATHS
o noazz, the excretion lovel Lsd fallen to enprazientoly ono-huiniredth ol Th

1 curing tho first six howrs. In epproxtmtely tvo  weoks o gmotsticn LS

i siion to opproximntely 0,004 tipes tho initinl rabo,

a1 wrinivy exerebion of plutcnlun in tho £irgt 24 honr posicd 1a very oty
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Tablso I.

Parcont of Plutonium Exaroted in Trirs in the Mgt 33 lowrs.
(Indiviuu:xl Speoinons)

Creedmon Noo | Volwmo of c/m per 100 ol urine % of injostcd
Spocioan : o pl?luo.l.,!-‘.:

{c0) S , BLELOETE

{6 Loure) 252 6550 2,2

2 218 - . o255 ' Q275

3 225 | 25 £,0%3

.”; . 2"’#5 , ‘:'5 OOC:::’J

2 L1l = 0,025

& (24 hours) 15 N R 0,052

7 " 260 | 223 0,033

35 52 S 37 0,002

& 73 ' Q5 0.C20.

h g e 0,000

i 13 ' &7 0 LaL,

32 {43 hoars} = 160 piin - 0,074

Perv..ent of Flutoniwm Ezcreted = 2ud w0 dth Lay,
12 Hour Urinory Cuitzut Analysed

Says after Voluna of ¢/n por 100 ol urine
injoction Spocdnan :
(ca)

Eu/a- 258 - 7 W Geo!j
Sed 6’30 ' pt '..'r 0.0 Clk
A 540 9 G
Le5 815 in .02
3o 220 S 0,075
Yel : ¢80 35 000w
¢} &-8) :L*:'J Oo [
6-5 603 l’:'oﬁ oc- o
7 380 . A Q0072
o5 920 i 6.5 0,057
ke . &35 5 1 00078

800038b
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Toble 11X,

Porcont of Plutonium Fucveled - $ili o 155th Do

w *

T

Daye efter - Volww of  c/a por 100 ml wrdits
Injoction Spocdngn

(ce)

o s T ey

7 ‘ 2510 5 0,600
0 250 Lo Neat)
.:l ) 3275 6. .6 ,{;‘}v {‘,“.‘:
Iz 220 Sed S0
1z IS 5l 3
:-:; 2’3:’5 N 5. 7 ’ 0“
25 L3 L7 a,f
24 2520 2.2 0,
Y] 2650 A5 0.
'5 29?‘0 t’;-o X : G.
w8 : 2280 ' 2.1 G,0
6t . 3CEn ‘ 3.4 000
AT C I TGRS SRS W _ Q00
BRI 8 2010 . B s : G.
AL T 3246 - 00
L1e5G avg, 262G 302 0,030
CI~100 avE. 2505 CR, 0,033
CImIR5 owga 2125 . Lo 0.0
259228 avg, —— 2.0 | 0,3
12355 avg, L w—— 1e7 . Q.03
L
-
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) [} e 3 ~
o (b A wero collactcd apd o
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A A Y

T~ - -y len S L el
Coon ot .MK.C,u..lu... DL

alvied for plutonivd, Jolil=
e Intersale Do Ttk
and then 24 hour snoclzons worn *::h‘.c_‘ bt fou.. days undil death., Lo
a¢sules ore given in blos IV and V cnd Figoes 31,
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Pont Iercten Fipdingp. Tho patlent died 155 doys after the injection of plutoniun.
iz ennlybical data is recorded in Table VII. The spocluon of mrrow and apicuios
showed the greatest activity por grao of tissun. Te plutonium content psr [Tin
of liver wms nearly as great. Tho activity of tho cortex of the b was cae~teot
that of tho boro parrow. llo activity could be dotected im the sample of bile ara-
1ysed.  The offocto of plutoniun on normal and tuior tissue wos locked for in e
pool. wortan watorinl by I, Ldsso, lo found no changoes which he felt could be
attributed to tho action of tho plutonium.

Table V1I.

Distribution of plutonium in tissuoz of Canoc I, 155
days ofter tho injection of 6.5 microgram of plutonium,

Tiosuse Teights of Gus of |Observed !Cts/gon | ug/mm Relative

S Organs (gms )| Tisous Counta of of AZfinity |

| Apalyzed | tar/min, | Ticeus | Tiscuo for 3§

por/utn) (x 107%)| Plutomma

H S_

13

thrrou » Spicules 0,0292 58,8 70,9 1.043 10,13 |

L', " 3:;‘ ) 2050 3‘[— .1.1 204000 5908 l 0,, 833 3& fn':w. f

Sterpun 4038 111.1 20,6 0.303 2,% !

2 rivsteun (rib) 0,3215 2,12 | 20.0 0.299 2,05 |

Splean 260 32,12 3%4.9 1,1 | 0,34 | L9 I

iung Twmor 2.03 14.8 7ol 0,202 | 1.0% ¢
Cancer Tissue 2.87 20,9 7.2 0.165 | .03
Aty {cortex) 1,0125 6.05% | 7.0 | 0.103 1,80
L. HOdOB (Bortic) . 0063 4017 6¢7 O,.OE;(') i Do‘;:)
| Luaso L 1950 15.39 4047 2,6 '} 0,03 | 0.3
 Testicle (gl. portien)i Le3l25 10,0 2.3 0.0%4 i C,33
| Laneys . 340 27,35 53.3 1.7 | 0.025 0.24
| foort 49435 &0 | 12 (oo | 017
} dlaphragn 35,73 33.3 L0 |} 0.015 0.4
fat (abd.) 17,05 3.5 0.2 0.003 | 0,03
Blla 1 8 co 2,6 0.009 i ———

i - ¥

¥ Coﬂt_znt.s per gram/counts. per grem assuming uniform distribution of plutonium,
1 508 correction factor gpplied to observed counts to give actual counts/gm.
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TABLE 3

w3
(4]
&K

INTRAVENOUS INJECTION OF. P.I,-UT_ONIUM SALTS

DIS‘I‘RIBUTION OF PLUTONIUM IN HUMAN TISSUES FOLLOWING

'\ J
el 4cysuvjentl? o € of :{:tlgi Doses./g!of T g}sue Rel. Pu Org. Cale
Tissue(Z) Hp-5 | Hp-# | Hp-ll Cmﬂ}:h_:j[; Hp-12 | Cal. I | Av, %/ Aﬁimty[:” Wt./g“) %/ Organ

Bone Marrow - — 0036 015 G210 - 0280 0187 13.3 3,000 {58.1)
Radius { Frag. head) - - .. - -~ 018%y .- -- — -- .-
Liver 0320 0144 G- | 039 088 -- e 0136 8.7 1,700 231
Rib (Cortex) -- -- - 0a15 -} _oi88 -~ 017D AEET - 3.1 - --
Patella -- - - - . 0109 -- - -- s -
Vertebra 007Ls | .0080D- | 0070 - - -- - 0073 5.2 E -— '
Stermum 0070/ .- | .0100 1 .0044 4] - -- — | om 5.0 [ESabnae-—te 65108
Rib { Whote) 0050 /] 0038 | .0068.] - - - - 008z | 37 |3 -
Perjostesm (Rik) -- - - Rylick] G019 -- 0048 0037 2.6 - -—
Spleen 0007 0015 0048 0524 004 -— 0019 Erir]y 1.5 200 VR
Kidney 0002 0002 Q015 .0a04 0054 - -- O015 1.0 300 0.4
Thyroid G001 _— D03 -- 0034 o -- 004 1.0 30 --
Adrenal 0004 -- o622 -- .- - -- 0013 1.0 I4 -
Lung L3005 -- 0016 lile ] R -- -- RUITE] 0.8 950 1.0
Pangreas 0002 002 - . 0022 -~ -- 0009 0.6 65 --
Gonads 0003 - - Go12 L0603 4058 -— .- 0007 0.5 -- -—
Lymph Node -- -—- .- 0014 LG00 -- -- 0007 Q.5 0 0.5
Teeth {Av. of 7) -- -- -- - -— 063 -- - — - .
Heart 0000 0000 -— 0403 4oL -— . 0003 0.2 350 0.1
Large intestine 0002 -- L0004 - .00Q1 -- - L0002 0.1 2,300 0.5
Small Intestine L0003 -- .0003 - OO0 -- - 0002 6.1 } - -
Musecle and Skin R -— . DOO2 002 DoGE -- —- 0001 0.1 38,500 a9
Bloed . - e " e T - 2 - . e 5,400 : 2‘3}
Balance - - - - - - - o007 - 3,600 0.9
Total - - - - .- -- — - - 70,000 96.7

/5} 15 ]

(Z)Tissues were obtained at the following times after injection:
" Ip-11 5 days; Chi. I 155 days; Chi. If 16 days; Hp-12 § days; Cal. 1 4 days,

t:i)Csll.t:v.ll.a.l.ccl by dividing %,/¢ ol tissue by %/g of body weight if a unit dose of Pu was equally
distr. in o 70 Kg. man, .

H)Hermann Ligco, Memorandum to AEC, Tuly 21, 1947, Project Standard Man.
.{S’Assumpuon made that vertebra, sternum and whele rib represent average bone of skeletal system,

{a)B(me marrow not included in tofal recovery because bone suraples were not freed of marrow be-
fore analysis.

(T)Ba.la.nce assumed to have saowe Pu content as muscle.
(S)Value for blood taken at 30 day point, Fig, 3.

{1 )The various subjects recewed the l'ullowurg doses of plutonium: Hpe¥= 5;.13,.{1[)-9 B 3 ug;
Hp-11= 8.5 pg; Chi. I =65 pg; Chi. II = 84.9 pg; Hp<12 - 4'?,1,3' Cal. 1= iﬂSpg; .

Hp 5 151 ”ﬂays Hp 9 456 days
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¢age XX.

_1-35;_9_3;39__:»._,33@,1_5;3. Tae urinary excretion data is 14isted in Teble VIII and ploited
1n Pigure VI, Unfortunately no comparison of focal and urinnry excrciion can %)
qnds in this cnso. The colloction of separate urine and stool samples wns lmpos~
aible. In fact tho groph of urina excrotion in Figure VI pight with greater itruth
be called the graph of total produst excretion.

The 24 bour excretion rato wes 0.152 porcent of the apount injected. 7This ropro~
sonts an excretion of 0.1, oierograns.cf the 9.9 plerograns injected, Following
tho initial 24 hour period the oxcrotion rato s comparavle to that in the othor
easas studfed. The total known excrotion was 0,684 percent of the apount injected,
oT 09.“.9 mimgmmao

Table VIII,
Daily Plutonim..ﬂrimry Exoretion, Ceso I,

Days after _ 24~hour Alpha Counts/min/ 4 of Injected
Injoction Volurs _ 106 ce. - Dose Exerstod
2 1725 _ 622 0.167
3 ' 1750 e - 250 . 0.6467
A -.9 . 1150 - 186 0,033
5 2020 - 134 0,042
6 - 1300 201 0,042
7 1190 ' S 0.0253
8 1500 : - 110 ‘ 0,254
9 1400 f -89 - 0,019
10 1280 ' . 154 ' 0,630
11 , 1120 ; - 3.08 0,019
12 R %0 T s R 100 ' 0.0ﬂ*

13 g5 251 - : 0,034
1 ... 630 - ) 9 ' 0,003
15 Tgs0 T exh 0,016
16 150 . - 164 0,004
Stoliag of the Forip boral Blogd: Mo alterations in tho homatological constifuonts

of tho peripherel blood oocurred following the edministration of 1.2 nicrograns
of pilutonium vhich could be attributed to the presence of the sloment. The iater-
pretotion of changes in the thyool turbidity and cephalin floccilation tests, and
in tho amownt of bilirubin in the blood sérun wad not possible because of “ho

terminal state of the subject. These data are presented in Table XX and in
Fi{',m'a VIii. .o : : :

8000398
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Excretion of plutonium in the urine following the inject.ion of 94.9 micrograns of

.plutonium citrate,
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Figure VII

Hematocrit, hemoglobin, red blood cell and reticulocyte findings in Case II.
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Digtritmtion of Plutoniun in the Tispues, The Flutoniun content of the tiasucu
aralyzed is llated in Table X, The marrow and rib speclmens showed the highest
spricifio activity, as would be expoctod fxon the animal werk, The plutonium
content per grem of livor tissue wes roushly ono-tonth that of the bome morrow,
The speciiic activities per gran of muscle and fat wore rospectively ono-twontieth
and ono~thirty-£ifth thot of the bors morrow, H. Lisco reviowed the histological
raterinl for evidences of ohonges ainilnr to that attributed to plutonium in the
exporinental animals, No such change was observad. It should be pointed out
thot the anounts pergrmofbodyweichtweregrentorinﬂmanimlsinwhich
chanses were soon,

Table X.

Plutonium Distribution in Tissue 14 Days aftar Injection.

i
Tisoue l’la:lght Woight of | Total Countsl| Countal/| Licroprans | Bolative
' Sample in Sample | gm of { Flutonium/ ) Affinity

Qrgan (cme ) Tissue | grvanm of for

(eme ) N tisou? Plutoniun

‘ x 1073) |
larroxr (Rid : 0.2065 289 1399 20 5.9
Rib (Corisx 0.430 458 1299 13.6 7.83
Callus and Bono 0.1933 160 : &g 112 5402
Callus (bone free) _ 0.262 120 554, 7.7 3,17
mdney 190 6,00 2152 360 5.1 2,18

conten'bs {lowoxr : .

bowel) - 10,05 - 1833 183 2,6 1.1
Lver 1w | 8.7 1,05 - 162 2,3 3.C0
Pancreas - 60 6,045 ‘ 893 . 1.8 2,1 Q.0
Pariostoun G401 Y 123 1,7 0.75
Leng 490 | 14,40 1533 - 107 1.5 0,65
Pat, Lesenteric : - 5,850 560 %6 1,2 .58
Spleen 85 | 10,850 021 9%, 1.2 0,57
Tuzor (Idver) 1,970 340 71 1,0 0,43
Heart - 250 9,40 | 660 70 1.0 0,42
Qvary, L. 1.975 . 122 63 0,90 0,32
mmhM®(@&)yQ 1.53 73 48 0,70 0,29
Intostines [smallM 3.40 151 - L5 0.6 0a27
Intostines (lorge)} 6.87 291 43 0,60 Q.25
scle (Str,) 15,32 613 L0 0.57 0024
Blood (Heart Clot) 1,835 40 22 0.31 0.13

1l « Alpha counts per pinute fron plutoniunm,

2 = Counts/mam found divided by cmmta/g;ram agourdng equal distribution of tho
plutonium,

8000402




PISCUSSION

It oust bo emphasized that the data discusoed above, whilo obtained on humns, moy
" not bo applicable to the population with which we are wnoatly concernsd., The rajor-
ity of occupationally exposed porsons are in the 20-40 year ago group and are In
good gooeral health. The persons discusscd above both had carcinoms, ono of which
had widesprend metastases. In case #2, the injection vams made bub seventoen days
before death ard tiie torninal state may have influonced tho petabolle behuvior of
the elecent. In case #1 no gross evidence of other than local diseass, except for
the netaptesis to the lung, we noted at the tine of injection. Thus, borring
alterations dus to age, the early distribution of the plutonium was presumably &
®physiological® one. However, it muat be pointed out that we have no information
on the early distribution patteran of the plutonium in thls came. Tha 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
what influence this may have had in altering the early distribution pattaern.

As is wall-known, the biologieal behavior of a glven agent wvories greatly from one
species of camml to another. Hence, experience with bhumans injected with plutoniun
was vital to any int.arpreta‘iisn of the data oh'hn.‘lb fron nni(ﬁlao The ratoe of
plutonium excretion in rato 2), mice(z), rabbita dogs varies widoly. The
- route of excretion varies from species to apecies(zplo » Since our estimate of the
body content, and hence ultimately of the desirability of removing e givea workex
‘fron his job, depended upon the excretion rate of plutoniuvm in the human, it bacowe
- pecessary to determine that rate directly in the species concerned. EKnowledge of
tho distribubion of the elomont as well as its rate and route of elimination fron
theo human body provided information which could be correlated with the core euten~
 sive experimental invostigation in .animals and provided information which mado pos=
siblo the estimation of the amount of plutonium already deposited in the workers Ly
the doternination of the daily plutonium excrotion rate of the individual concexnod.

Clinieal Picturo. Imsofar as can be doternined the clinical course in neither of
"the two cases was influenced by the injection of plutoniun, In Cage #1, the ccn=
centration of that material was 0.085 microprans per ldlogrem of body weight irmedi-
etely following the injection. In the second case the concentration of plutoniun

ws 2,46 nicrograms per ldlogren of body weights

Thot the zpount of ginloniu in these subjects produced po appreciable
clinical effect ¥ly in view of the fact that the apount of plutonium naccsmc:;j
to produce dams £y -greater. Tablo XI 1iste some of the experimental valusa'</.

Foe | Table XI,

Comparison of Dose Levels of +6 Plutonium in Animls and Their Effects.

l ug/ig Effecta Tino

i Rats 700 ~ 1000 ID 50%4n . 30 Days
Rais 200 « &00 1D 50%in 150 Days

! Bats b1 1 B ' _ Honw , 420 Days

Tt A1 te scor thet the levsl of 20 rderoprops per kilogran is approximately a7
tares ohe dosage lovel ia Case 1 and 4 times the dossge level in Came IT.
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}hemtolomml St.ud:gs. Ilo hematological changes of tho peripheral blood were
{ observod in either subject. In viow of the very alow excrotion rato and loag half-

lifo of deposited plutonium it might be ocssumed howewer that a condition cozparable
to thot described by Lartland(5), Castlo(8) and Bomford and Rhoads{9) im individuels
vith chronie radivm oning (sevore anemia, leulkopenic and thrombocytopenia with or
glthout bone sarcoma) might well deovelop in cither case were it possible to observe
subjects over extended perlods of time. The difficulty which arises in attempting
to oxtrapolnte from the rediun demage data on tho lnman to the expoctod effact of
plutoniue 15, among other thinga, dus to the difference in tho excrotion pattern and
tha 1rpossibility of estimiing what tha ingested doso might have been in the
jindividuals who bave succumbod to rodium poisoning. Vhile bone sarcomas have boen
roported in individuals with a total of 0.5 pz of radiwm in tho body at death, little
{nformtion is available as to the amount which wns in the body initially and this
{nitinl dose my be the critical eamount,

tage I

Excrotion Studien, Tho faot that the rate of excretion of plutorium cppurently bod
joot roached a constent even 100 days after injection desorves emphagls, The rate of
{fall is slight but dofinite. This point desorves emphasis as it may indicate that

tho exeroticn rate 1000 days cfter exposuro may be even loss thon tho average of 0.012
par cont fourd after 150 doys in this easo, Evldence for conmtimuved diminmution in the
acrotion rute of plutonium 228 (isotope of plutanium 239) is found in the patdant
studied by the Universlty of California group which is deccribed in the biology volumes
{ef this repoirt. In this patient, 158 days ofter injoction, the dally excretion rate

i3 epproximtely 0,0015 per ceat of the injocted dose(6), a figwre definitoly lower
"ﬂnnowfigweofOORpar cant one hundred and fifty days after injeotion,

i

‘Shouldthelweri‘igm-eprm'bobathemore'correcbomthadiffioultya&'datacbinD

telarance concentirations of plutondium by moans of the urisary excretion of that elemeat
s mterially increasad,

It is mmesungwmmwmofwmm'fmlmeumfwﬂmﬁm
wrlods of C~24 houra, 2-10 days, and 11~100 doys. ‘mblamgiveatheaedatafor
Eaaalintarmaofporoentoftheinjec‘beddooet '

Table XIT

P

Summry of Plutoniwa Exaretion for Indicated Time Periods, Cose I

Stool Total

*24 howrs - 2.53% |  0,233% 2,765
=10 days . 0,638% C L7483 2.366%
111-100 days 1.9m% 0,767% 2,669%
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It ia apparunt that the total excrotion is roughly equal for cach of the various

.. perlods, One might speculate tiwt the next order of magnitude, that is 101~3000

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

- out by exporimental obgervation, it would paint a rather digcowraging pilcture from

the polnt of view of the normal excretion rate for plutondium,

Tho fecul excretion pattarn is sinilar %o that described for the excrotion Ln the
urine., llo sharp early peak in the axcrotlon rate 18 notod however. On the othsr
band, the ropidity with wiieh tho rate fells is not so morked. Indeed, tha tolal
plutonimm excreted from the sccond to the tonth day is greater in tho faces, How-
evor, as pointed out cbove, the focal excrotion after the twentieth day is distinctly
loss than the urinary excration.

It will be noted that throughout this papor the exsrelory rate 1s given as "porcont
par day of tho injected dose®. It would be more acourato to speak of the parcent
par day of the amount in the body. Because of the low rate of excrotion of plutonium
the corroction factor is smoll and it is folt that the small imcouracy introduced
by this practioc is justifiable, porticularly in prelininary studles.

Distribution of plutonium in the Body., It may be useful to cobpars the relative

~ concentrations of plutoniun in the various organs in the two cases. It is recog~

nized that such comparisons cannot be pushed too far bocausa of the pany uncontrolled
verinbles. . _ . :

Far oase of coupariaon,thevah:asfmncaaalinhblaml‘madjustﬁto&nini-

joction anount of 94.91 micrograns, the anount injocted in Case II, assuming the
sane distribution would occur with tho larger doas, :

In both cnses the bono mexrow showe the greatest ccncentration of plutonium per
" pgran of tissue. On tho basis of animal experloontation it is felt that the pluto-

plun probubiy indtielly localizes in the osteoblastis and collaganons tisgue
surrcunding tho spicules, forming the ondosicum, Since the proportion of this
tisgue is greatest in the marrow spuoimen; it shows the highest activity. 2. is
of intercst also %o note the much highor proporticnal activity of the bome cortex

~ in Cege II, vhore the cortex shows almost as much setivity as tho marrow. The doe

caleification of the bones noted in this case would result in a greater proportion
of plutoniun-containing tigsocue than found in the -curparable spocioons in Case I,
wbere the calciun cogbopt of tho bones ws apparontly norunl. The spocimen of

collus from tho 1T &4 not show as high concontration as the cortex o

mrrod spocimens ¢ ¢ the callus represents o healing pathologic fracture, it
is entiroly possib

-the uptels of plutonium vas abnorually low.
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Comparisan of the concentration of plutonium per gram of tissue. Faor
case of comparison thae values from Caso I are adjustod to an injection-
anount of 94,91 mierogrons, the amount injectsd in Case II,

(S

Ticsuo - Case T Case II .
Gn Pu/g> tissue " Gm Pu/gn tissue 3
10™%) {(x 10~3) 4
-t - ]
Bone larrow + Spiculss 15.2 x 20,0
Bone Cortex : ' 1,50 o 18,6 }
Kidney 0.356 ’ 5,1 -
livyer _ 12.8 -' 2.3 i
Iung P 055 . 1.7 ' 3
§2:14 ' «0A f : 1.5 3
Splean . 239 - 1.2 :
Tunier 1,59 ' 1.0
deart _ 0,26 1.0
Ovary ' ' Q,%0
Toaticle 0,50
L, Noden Loddy . 0,70
Lhaselo, striatad Q.22 Q.57

Tho anmounts in the Uvors aro o coasidernblo interest. Tho reasons for thoe wide
discrepancy showm are not knoun at tho prosoat time, In Caso I tho livor content
at death, some 150 days after injection, consctituted approxdmately ono-third of
0 injeotcd amount, This velus is far hlgher than the data fion ozparimental
animols would losd one to anticlpate(2). It 1s %rue that carly valuca comparsble
to the one listed here may be found in the exparimontal animal. Amoat wniformly,
howavar, the initiel high waluo hos dropped by a factor of fivo or ten by tha
hundredth day(2). Wiy, in this instance, the livor chould have rotained plutonium
g0 topaciously is not umderstood. Indeed, it must be adnmitted that we cannot rule
out {tho possibility that the amount in the liver wea at one time lower than the

final) valus, Idver biopcies would bo extrenmely useful in fellowing thoe plutoniun
1 content: of that organ over & wids timo rangs. -

TETT——

-

In Case II the content of plutonium in tho liver was approximtely one-gixth of toe
1 anount noted in Case I and conatitutod spproxirotely one pecreont of the amount Injeoted.
Tals figure is, if anything, somowhat lower than ono would axpeot the concentration
in the liver to be on the 16th dny after injeotiom, judging agein {rom the resulita of
eniml experiments., (2) ' _ ;

Tho cencentration of plutonium in the splsan in Casa I,uhich chowoed some congesidop
but no othor ovidence of pathiologle ehange, was distinctly grooior than the concen-

. tration 4n the spleen In Case II where a parked nyeloid metcplasia was observed, 2
! Tho rolativo conconiratlen of plutonium in tho sploon obsorved in theso two cages glven 2
i here are distinetly loss than thoso observed in oxporimontel animls, particwlarly in :
{dogs(4). In most inotances the plutonium concontxntion 4n tho spleen compares favorably
;vith that of the hone morrow, Corteinly the difforence noted botwacn the resultis in

i the tvo humon casos are far lses than the difforcnca botwoon spooles(2,4). Again

;o oxplanation for thia fact con bo glven at this tinz. .

8000400
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It is interesting to note that in Loth cases the primary tumors, two carcinomma
and 8 lymphosarcom, did not concentrate plutonium to a significant degree, Whils
1% is impossible to generalizme from two cases, it ssons unlikely that plutonium
w1l be of any velue in tho treatwent of carcinomes in humans, As a general prin-
ciple any radiocactive agent inje:rted for therapeutic purposes mist concentrate te
a greater degree in tho tumor than olsowhere.

Thoro is s maried difference in the concentration of plutonium in the kidpoys of
the two cuses. Tho highor value is found in Case II, Two factors may reasonably
be expectod to operaote in the direction of producing a highor concontration of
plutonium in this cese. First, and probably more important, ia the fact that the
death occurred shortly after the injoction. The dota obtained froo animnl e:@e;éL-n_
oents lndicates that tie lddney concentration is higher shortly after injectlon ),
In both coses ovidence of degensrative changes in tho tubules of the Iddneys waa
noted in the tissue sections. In addition, in Case I changes suggestive of a
pyeloncphritic lesion wore notod, It is possible that the wrinary axcretion data
will bo found subsoquently to b too low bocouse of the presonce of disezse in tho
kidneys. Ubvidence obtalnsd elsewhora, however, would %fscate that the [igures for
wrinary excretion given here are not seriously in errox\f/,

Tho lack of plutonium in the blle is of considorable interest. Viithin the limita
of tho mothed (approximetely 10™4 micrograus of plutonium per gran of ’c,is,aua) none
wes found, Similar findings wore noted in tho plutonium injocted dogs'é/,

The relative activity of the contents of the lowor bowel in Cose II are highsr than
wouid be antiecipated from the results of tho amalysis of the focca, Further, tho
valuo is four tipes higher than that obtained for epecipons of the tissue of tho
large and soell intestino in this case, If tho ascumption is rade that the amount
of plutonium in the Lile was negliglble aa in Case I, it would goou then that plu~
tonivn is being excreted by the large or omall intoatine. Since other hoavy metcla
are excroted by the largae intestine it secms reasonable to tentatively assume that
plutoniun is also excreted by this route. The assumption cannot be vorified until
furthar experitental data is available, ’

In general the relative amount of plutonium per gram of tissus tends to be highez
in Caso II than in Case I, It 1s possible that the explanation 1lies in the compara=
tive lack of fatty tissue in Casoe II so that the orgnns and tissuss studied tend to
have a greater proportlon of plutonium then waa noted in Cese I, Tho total fat is

AIPPT A1+ +4 actirnta Pwne tha Anks ad hand and $hemafamn tha +A45aT nrcant AR wToe
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cases reported clsewhere) the following tentative conclusions may be drasn, It
‘mist bo recognized clearly that these are not in the true sonse of the word con=
clusions but are only working hypotheses that. nust be confirmad aend elaborated
upon by subscquent lnvestigationa.

(1)

(2)

(3)

{4)

The urinary rate of excrotlon of plutonium in humnns fa
oxceadingly low. The best avidence avallable at this time
would indicate that the "chironic® (150th day) cxeretion
rate does not exceod 0.0l percont per doy of the amount
fixed in the body.

The feecnl rato of excretlon of plutonium fixed in the body

i1s lower thon the urinary rate by & factor of approximtely
threo. What evidoncs we havo would indicate that the rate

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

The highest concentration of tho plutoniun fixad in the
body is found in the bone marxrow, <The liver concentration
has varied so wldely in the two c¢ases hare reported that
it is lmposeible to prodict on & reasoncd boels what the
gonerel picture night ba.

The concentration of plutenium in the naqp]aauo tissuva
of these cases was not high. :

gooou408
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TABLE_9 { Cbudr ™

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

INDIV!DUAL FECAL EXCRETION VALUES QF PLUTONIUM FOLLOWING

DAYS POST

PER CENT OF INJECTED DOSE EKCRETEI} PER DAY

INJECTION |Hp-1 | Hp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 : Hp-7 © Hp-8 | Hp-9 | Bp-10_ Hp-12
48 - - I T I TR [ ]: B -, - 0054
49 - L R T ! - -] .0047
50 - R - ' - .08 - ;| - - 0040
51 P T ST 1 S R - -
52 T - - - e - - -
53 ST R R - S L A 1 U I S A T -
54 - -0 - - B TN 3 T+ T - 0038
55 - - - N 010 s - - - -
56 - - - - I 3 (¢ B T -
57 - - .. - - S N (11 1 S S -
58 - - - - - - - Lot i - - - 0043
59 - 0 - - - - - - 007 - -
60 . T - L7 - - - -
61 - - - - . - t.o08 }o- L - -
82 - - - - - - - ..008 = - - - .0048
63 - - - - 1 S - -
64 P - - - - - - 068 P - - - -
68 T - - - - - - - - - | .0063
70 Po- - - - - - R - ¢ U045
74 Co- - - - - - B - L0050
78 co- - . - - - - . - - .0033
79 S - it - - ALwd oo - - - - -
80 : S - w6 - e . . -
81 P - - L0086 - A 111 I - - - -
82 P b - 1 .006 - N 111 - T SR I - - .0042
83 T S 111« U - -
84 Do- L - -
85 P - - 5 A -0
86 S - - - - - - P - 1 .0050
90 - - - - - - ; - -, 0042
54 - - - - - - - - - -1 .0040
93 - - - - - - - - - | 005G
100 - - - - - T - - - | .00%56
102 - 0 - 0 - - - - - - | .0038
106 - - ' - - . - - - - - - 1 .0043
108 P - - b - - - - - - - DR 451
112 - - - I - - - - | .0621
116 - S - - - - - P G029
120 Lo - - - - - - | - - L0a32
126 - - - - - - . - | 0050
130 - - - 1 - - - - - b L0657
136 - - - - - -0 - S I .Go34 -
138 - - ‘ R T T S 0025 |
. [ S bowin o mees e moiina
'
Va ltes eliminated from revised mean on basis of the Chauveaet Criteciwn. ;
(I}AH cases except Chi-l received Pu’ 4 in 0.4 gor cent bm:}CUE“S'}'{' "‘J:;U Solution.
R s‘;_all, E.R., Nickscn, J.J., Argonne Nationai Laboratosy Repori CH-idT
ot . —>3. . i
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/2:7 _ TABLE 6 (Contd) B
' A - i
JN"" 4 INDIVIDUAL URINARY EXCRETION VALUES OF PLUTONIUM FOLLOWING INTRAVENQUS ADMIN"[STR.ATION{H‘* ;‘.1
v TO HUMAN SUBJECTS (EXIRESSED AS PER CENT OF DOSE EXCR PER DAY) >
K 1
| AN g
oy DAYS POST ] PER CENT OF INJECTED DOSE_EXCRETED PER LAY | Y BT iy
o INTECTION | Bp-1| Hp-2| Hp-3 | ip-4 | Hp-5 | Hp-6 | Bp-7 | Ap-8 | Hp-9 [ Bp-10{ Hp-12 |cht, SEichi-BEcns 42} cal, D) k
=3 74 - . - - - - - - - - - | om0 - - 0079 ]
. 75 - - - - . - - - - - - 813 - - L0081 B
78 - - -0 - - - - - - - - .00a 1 - - Q041 i
" . - o - - - - - - - - L0043 - - .Goas .
5 78 . A . . . . - - - | ou . - 0074 1
: % - - ‘ . 5 - - - - - - - - .gosz - - .0008 i
- i} - -1 - - - - - - - - - [ 04§ | _ 024 - 0048 .
) at . - - - - - - - - - - G042 - - L0053 1
3 82 - . - - - - - - - - - | .o02 .08 - L0053 .
; 83 - - - - - - . - - - - L0041 - - 1 Looss
1 24 . - - - - - - - - - - .02y - 0022
'. 8s - - - - - - - - - - - 007 - - e
. 88 - - - - SR T - - - - .004a - -, .owo .
. a7 - - - - -] - r - - - - - .0076 - - 1 .oo7e
- a3 - - - - - - - - - - - .0033 - - L0037
_ 89 - - - - T R, . R - R - - Q071 )
; 80 - - - - -0 - - - - - - 1 _.003z { .07 - .00T7 o
21 - - - - - - - - - - - L0075 - - .0088
" g2 |- - - - - - - - - - - 014 - - 0071 s
i 92 - - - - - - - - - - - .008 - - .GoGo
3 Y - - - - - - - - - - - - - - .0on
J* 95 . . . - . - - - - - - | 6008 | .01 - -0053
9 - - - - - - - - - - - 011 015 - 0042 i
o1 - . iio- - - - - - - . - L0083 - - 05T !
: 08 I R - - - - - - . - | .o 013 - | .u0s3 “
: ed e . - - - - - - - 603 - - L0070 :
100 - - - - - - - - - - - | _.ooes - - L0081
101 - - - - - - - - - - - 0635 - - L0052
102 - - - - - - b . - - - - 009 008 - LUD4G
: _ 103 D T T e e L [ i B (I R - oot | o
o 104 - - . . - I - - - - - 60848 - - L0051 K
. 163 O B T R N R R T IR R 31 - - -0058
103 - - - - - - i - - - - L0075 - - 0040 :
: 107 - - - - S - - - - 0098 - - Ri]i]
: 1oa - - - - - - - - - | .ove3 | .ome - 0052 o
1 109 - - - - - - - - - - - - 0 - - L0044 ié
B 10 - . - - - - - - - - - .0058 i - - L0015 i
j 131 e T (Ot e R = T ‘0042 i
- 12 - - - -0 - - - - - - OIS - - _0a31 . W
4 L8 - - - b - - - - - - - | ooes | oo - 0058 E :
14 - - N - - - . . - | .onz - - .coze £
& 118 - - T . - - - - - - 015 | 009 - 0053 T
L1d - - - - - - - - - - - - - - 047
K 17 - - - - - - - - - - - | .o069 - - 028
118 - - - - - - - - - - - L6035 - 1 - .0039
: oL 1e - - - - - - - - - - - .0066 -0 - L0036
; 120 - - - - - - - - - - - 008t | .607 - 0025
4 : 1 - - - - - - - - -1 - - Loudl - - 0047
21 - - - - - - - - - - - - - - L0039
129 - - - - - - - -l - - D15 - - 0014
- 123. - - - - - - - & - - - .00ag - - 0033
1 125 - - - - - - - - - - - 5103 | 00D - L0036 .
4 123 - - - - - - - - - - - G057 - - 0032 o
j.l 137 - - - - -1 - - - -] - - .0h8 ol - .004q L
N 123 - - - - -0 - - - - - - Lok - - Mok g
. { 20 - - - - -0 -0 - - - - - .0052 - - 0024 %
- 130 - - - - - - - - -4 - Jeosap - 1 o oow d
i 131 - - - - . - - -0 - | .ot - b .6a11 h
i 192 - - 0. - - -l - - - 85 | .08 | - 0030 f
' 133 - - . - - - - - - - - 00333 . oot I
: - 134 - - R - - - - - - - 009 N o027 k.
N i85 - - - - - - - - - - - O oer o - L0029
. i3 - - - - - - - - - - - G058 - | - L0026 i
; ' 137 - - - - - N R - - - .GoTS < | - | oo 5
: 139 - - - - - - - - - fmemal g1 2 - | .l .
Valuzs cliripated from revised maan on basis of the Chauvenes Criterion.
5 : (nﬁh cases except Cli-1, 2, 3 aad Cal-]l received l?*u""4 in .4 per ccat mac R O 2300 sglution. lhe
- K Littsr cascs received Bully~ .
< ) (E)Ruﬂse‘.l, B. ., Nickson, J. ¥, Argomne Natjonal laboratery Report CH-3807 and ucpublished cato.
: * Diramitton, 7. G., ec al, Report No, CLi-3529.
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i B et TABLE 9

g 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 | Hp-1 [ Hp-2 | Kip-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8 | Hp-9 | Hp-10 | Hp-12 :
1 052+ 204 § .018*| .154 | .004*!| .055 | .147 | .178 | .333 | .087 | .370 | .250 ;
2 221 | .204 | (157 1 .274 | .311 | .G35 | .120 | 266 | .309 | .087 | .370 | .4G5 '
3 241 | 204 | .157 | .274 | .311 | .179 |.087 | .210 |.389 | .007 | .207 | .234
4 050 | ,317 | .095 | .308 | .185 | 179 | .080 | .080 | .131 | .110 | .297 | .330 _
5 105 | .317 | .089 | .306 | .10 | .199 |.085 !.060 | .i31 | .1t0 | .183 | .223 4
8 .046 - |t | 126 |.110 | .179 {.055 | .080 |.131 | .110 | .183 | .116 o3
7 .021 - }.070 | .126 |.110 | .037 | .055 | .080 |.131 | .1l0 | .020 | .03 e
8 021 | .120 | .070 | .126 | .064 | .037 | .055 |.070 |.131 | .054 | .,020 | .1i2 3
9 .021 | .120 {.070 | .12 | .051 | .037 |.032 | .070 |.131 { .034 | .020 | - F
{ 10 021 | .084 |.027 | .117 | .051 | .037 | .032 {.070 [.131 | .034 | .020 | .021 : §
i 1 .046 | .08¢ {.027 | .17 | .052 | .023 ;.0892 |.070 | .118 | .034 | 020 | - g
12 |.046 | .084 |.027 | .117 | .052 | .623 {.032 |.045 |.118 | .034 | .020 | .633 3
' 13 046 | .084 | .027 | .117 |.032 | .023 [ .023 |.045 |.:i8 | .034 | .020 | .0%5 i
14 048 | 082 | .023 | .085 | .032 | .023 {.023 |.045 |.il8*| .022 | 020 | .044 g
it 15 .035 | .062 | .023 | .085 | .032 | 015 | .023 |.04% | .113%j .022 | 023 | .042 B
I 16 035 | .082 | .023 | .040 | .017 | .015 |.023 |.082 | .414*| .022 | .023 | .034 ;
1 17 035 | .062 1 .023 | .040 | .017 | .015 | .016 {.032 | .,157%| .022 | 023 | - |
18 035 | .055 | .016 | .040 | .017 | .015 [.016 |.025 |.157*} 022 | .023 | .03l
19 015 | .055 | .016 | .028 {.017 | .0}5 :.016 |.025 | 055 | .0I2 | .058 | .027 4
20 .015 | .085 | .016 | .028 . .020 | .015 :.016 |.025 |.055 | .012 | .053 | .0IS 3
21 .016 | .055 | .016 | .028 ;.020 | .00 {008 |.025 | .55 | .012 | .053 | .018 3
i 22 .015 | .022 | .006 & 028 . .020 | .010 |.008 |.045 | .G55-1 .02 083 | .018 i
i3 23 017 | 022 | .008 | .026 - - 1.008 j.045 |[.082 ! .02 |.026 | 010 4
= 24 017 | .022 - - - - |.008 |.060 |.052%: .0i2 | .028 | .023 i
T E 25 - | .022 - - - - P.011 |.002 |.0G2* | .006 | .026 | .OI3 ?s
i 26 - ] .021 - N - 1.011 |.o02 |.o0se>| .00 | .026 | .023 u
ey 27 - ] .021 - - - - {01 |.009-{.043% ] .006 | .GI6 | .GUSS g
i 28 - - - - - - 1.011 |.009 |.043%| .006 | .016 | .00G9 3
i 29 - - - - - - 0 - [.005 ].043 | 008 | .016 | .0158 3
1y 30 - - - - - - | - ].018 ;.043 | 006 { .06 |.0063 p
i 31 - - - - - i - i - l.01 !.03 - .016 | 6074 3
i 32 - - - - - d-- - lew j0s | - |.016|.0062 ij-?‘
3 33 - - - - - - - .63 ;.035 - | .01 | .00879 ]
1 34 - - - - - - - i.bi8 035 - 1.018 |.00%9
35 - - - - - - -t 3%y - b.o2z o, L0054 |}
36 - - - - - - bt b - b - f.o2z feast |
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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 Ga/R ) {(g) sample
Chi-1 Sternum 0.0047 : 4.38
C_/ Rib, cortex 0.0016 1.0125 0.0016
' Periosteum 0.0046 6.1215 3.00056
Marrow & spicules®  0.0160 0.8292 0.0133
Whole rib {calculated) 0.0079 1.963 0.0155
Chi-2 Rib, cortex G.0210 0.43 0.0090
Marrow 0.0196 0.2065 0.0040
Whole rib {calceulated) 0.0620 d.6365 0.0013
Cal-1 Rib, coriex G.0Q72 Y.0 0.065
Periostewm C.0048 0.445 0.00216
Trabeculae 0.0319 U.84 0.0269
Marrow 0.0190 - 0.019
Whole rib (caiculated) 0.0081 140" . 0.113

- o m = A e e o am e = a1 = e ra e mm mm o v ta ek am e m am mm de e m o m e em e e

Tl

a. .. - . Co _ -
Origin of marrow sample noted as ris in Ruassell [dickson (Refl. 47).

b : . { e e -
. "Whole rib sample weighed before divis on oo four nepirate samples.
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- ARGONNE NATIONAL LABORATORY

7700

- 1.5, Department of Energy

Sounh Cass Avenut, Arconer, o 60174

Telephone: 312-972-7678
February 27, 1986

Dr. Robert G. Thomas
ER-72

GTH

Mail Stop G236

Washington, D. C. 20545

L
folr
Dear Dr. Jhomas:

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

I had follow-up complieted on cases Cal-III and HP-6. Case Cal-II1 died
in 1984 of causes not reasonably relatable to plutonium., Case HP-b is living
as of several days ago. UBoth 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. I hope this is of some
assistance to you.

Best personal wishes,
Sincerely yours,
.//;-. );";/(Z%-—j/"

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

JHS: 11
Enclosures _ _ )
| HCROFUMED
cc w/enc.: H. Drucker, BIM

E. Huberman, B1M o

D. T. Goldman, DOE-CH oo oao

8000421 S
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ARGONNE NATIONAL LABORATORY

3700 South Cass AvenLe, Argonne, Hlinois 50439 Telephione 3127972 4146

July 23, 1984 - MalngJED
JUL 2 5 1984

S R,

Dr. Jaccbh Thiessen

Mailstop E-201, Human Health Studies

Office of Health and Environmental Research
Office of the Environment

U.3. 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. Edington's memorandum of June 27, 1984, on the
above subject, I have enclosed a factsheet on "Plutonium Studies at the Center
for Human Radiobiolegy (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 A,

A. P, Stehney
Environmental Res&&rch Division

AFS:pat
Enclosures

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

A 1G]
J. Rundo - . . MAR“QB ”

o)

8000422 ) .
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Project Name: ‘ Date Started: 2 January 15793
Plutonium Studies at the Center for Date Terminated: Ongeing
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. 2n 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 (bigassay). The results of this study were described in
Report LA=-1151 {1950}, *"

The data in LA-1315] were reviewed in a manuscript prepared by P. W
Durbin for publication in the 1972 volume, Radiobiology of Plutonium. }
Tissve 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 yvears., 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 undertoock to determine excretion rates in
study subjects who were still alive and to exhume deceased subjects in ordex
to determine the amounts and body distribution of plutonium. 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 cne 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 ctonsent for examination is
obtained.

Follow-up Data:

Table 1 summarizes CHR follow-up activities and last known status (July
3, 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).

01d Case CHR Case CHR Activities Status
Number Number '
Cal-I 40-001 10/16/75: Exhumed cremains Died 1/9/66
Rug 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 SHMH '
Chi-1 40-004 6/10/75: Exhumed Died 10/3/45
_ Apr 78: Returned
Chi-2 40-005 No contacts; cremation ashes Died 1/13/46
scattered
Chi-3 ~ 40-0086 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: Rext 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 radioactivity 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 12/30/74
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 : pied 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 /2757
HP-11 40-017 No contacts . Died 2/26/46
BHP~12 40-018 No contacts Died 4/13/53

8000424
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Department of Energy -
Argonne Area Office RECL—JVED
9800 South Cass Avenue

[ ariy aa
Argonne, lilinois 60438 e he¥ 23 5

w0V 2 4 19 BI0-MEG Focriren

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

Argonne, Illincis 60439

Dear Dr. Schriesheim:

SUBJECT: FREEDOM OF INFORMATION ACT (FOIA) REQUEST DATED OCTOBER 30, 1983,
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,

4 . -3 - . i
Tl f Lt
e

| David T. Goldman
Area Manager

Enclosure:
As Stated

ce: A, Zilberstein, ANL, w/enclosure _
R. E. Rowland, Princeton, KY, w/enclosure g’g“)__ --3,5 3 — Q\Or?q



. | HE KNOXVILLE JOURNAL

—_— A GANNMNETT NEWSPAPER
§ j P.O. BOX 911

KNOXVILLE, TENNESSEE 37901 o o
g5 w0y -t P33
Oct. 30, 1985

" "_.-________._.--

Mr. Ronald Turner

MA~232.1

U.5. Department of Energy

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

Washingteon, D.C. 20585

To the FOI Qfficer: '
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 Radioblology, Argounne 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, 1 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, 1f you egstimate 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 fill 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 wmaking this request as a journmalist 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 vequired by law. .

Sincerely,

8000428 g bl O DEC04TsS

Randell B\_:, reporter .
(615) 522-4141, Ext. 423 1 nUGSAR
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U.S. DEPARTMENT OF ENERG)Y

art Nosember 13,1995 memorandum

RIPFLY TO

AtTIn of  MA-232.1 —-j{)&n Qﬂaaz%hi

suBsCY  Freedom of Information Request#°1/ 04 §5050

10 Ja,ne Menbaet, CH @Pamﬂb—»u i ce
Arin Bernnfe, Luss

The attached Freedom of Information (FUI) 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
lrmedlately to whom you are forwarding this request.

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

On the reverse side of this memorandum, a “Reminder of Procedures for Handling
FOI Reguests™ should assist your staff. If you have any questions, 1 can be
reached on FTS 252-5955,

%Z’Vé‘t
John H. Carter

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

Information Managenment
Attachment _ E

DEC 4 196
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oo Mr. Sesx:

T Ootober 33, 1982, Preedom of Jafoerrmliica reguests (opies enclosad)
addraaxes tz the .3, Deparimant of Snwrgy ware repaived on dovecker §, 1045,
nnt bave besn awal Lo oer Freedez of Inforstios OFYicers mt 2ur Chlosgo, Yk
Aidee, Riaaland and J3n Frascizes Tperationsz {0Miges., They will epcrsapsad
glreanly with yori about vour rTeguests,

ir; complinnze with e Fraeden of Informmilon Azt, sha 10 day reaponze paciot
will bagin wasn the offices designated shovs beve regsived yous reguexts, I
you neet further wasistepose, plsuse coniaal Jene Monheri, (hloags Cperstlons
2rflee, 9BCU South Omss Avemve, Argonae, IL 80836, (112} S7Z-207¢; Hayne hange,
Jak Ridge Cpersticas Offiee, PLG. Box E, Hoom 1012, Gak Ridge, TH T7A31, (215)
5T6-0E85: Gatl H. Bokkan, Richland Cgerations Orfice, &25 Jadwin Avesue, P.G.
Aex 550, Ktaklamd, WA P9¥0E; (50G) VE-80T7H; Elxte macbe, San Fraacisoo
Speratione Offlcee, 1333 Brosdemy, Wells Farus Pullding, Tskland, CA 38632, (815)
FT3-R58,

¥e Fave acsigned the sbove referersyd numhers [0 vaE requasls and 8%k Lrat ywu
refer O Lhee le any lutere corrospondanoe.

Sircsrely,

Original stgned by John H, Carter

Jebhn ¥, (prter

B ¢ Official File Copy Chler of 01 and Privaay bola
Yction Gfffcer & officd of Adwintairative Servizua
Gfficial File (RF)

RS S b
MA-232, 113808 jL:26025; 11/1/05
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CENTER FOR HUMAN RADIOBIOLOCY
Operared for the US. Departavent of Exzray by Argowe Narioval Laborarory

PRIVACY AGT MATERIAL REMOVED Juazs 20, 1978

Gretna, Louisiana 70053

Daar :

CHR RECORDS

This letter is written with regars to the Center's investigations

in the case of your father, . You will b=
interested to know that his remains were returned to Austin,
Texas.in April and have been rsburied by the funeral director,
Lr'ln' -

- R S

Although numerous measuremants wers ma ior to reburial,
2 considerable length of time is required for the completion
of apalyses and interpretation of the reoults

Thank you for allowing us this oosortunity to advance our L_sear&
on the long-term skeletal effects of the internal deposition
of radicactive materials.

Sincerely yours,

S+
ia
m

e e
I ®
W
kO M

¥

l‘:J'J

actor
umnan Radiobiology

[{ e I
By ot ot

ahne
cnans
2 i
O R

i

L]
i

AFS:1lw

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

PRIVACY ACT MATER!
CHR Records Room / AL REMOVED

Same letter ro these : _ — - - -

children oa Juue 20, 1978. ' o . : S

Austin, Texas 7870% . Austin, Texas 78756
_ | _
" Austin, Texas 78756  apiington, Taxas 760

ARCONNE NATIONAL LABORATORY
' Q700 Sourh Cass A ELE
800043 Arg e linois 6045) Tephione 312/972- R
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ot C-AUA- USAEC

CENTER FOR HUMAN RADIOBIOLOGY

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

May 16, 1975

PRWHCYACTMATEW&LREMOUED

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.
R . . LY
As you requested, we are enclosing the originals of the
six (6) signed permission forms from ~ next-of-kin:

L . ' L]

[ N y_ . . 3 aﬁdd
{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 312-739-7711l, ext. 2326 during
working hours, or at 312-479~9354 at home.

Sincerely yours,

s : Mary Margaret Shanahan
encs. 469
xc: A.F.Stehney €§ﬁ5
M.H.Chalfen Q ,b-'\‘a
J. E. Farnham PRIVAGY ACT MATERIAL REMOVED W (2 ©°
. Qﬁp
?\?
o

SOUTHWEST FIELD STATION
8 [] 0 0 u 3 Z | 5614‘-‘-5“1 Monterosa 5t., Phoanlx, Arizons B5G18 Tal, 6?’-’-‘?;19-5600

3 H
Py .
-
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i ;| -” l o PRIVACY AGT MATERIAL REMOVED
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f, AUSTIN, TEXAS 78787 5i2/454-5611

April 30, 1975

Miss Mary Margavel Shanahan
Depuly Diveclor

M I T Radioaclivily Center
Soulhwest Field Slalion

5619 East Monterosa Streeé
Phoenix, Arizona 85018

Dear Miss Shanahan:

In answer to your letter of April 10, 1975, the following is an
estiinale of the cost of exiuming the remains of Mr.

Opening & Closing of grave (week-day) 120,00
Ziezler cnse 125, 01}
Trip to Airporl 25.00

Aty Frieght as quoled 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.

ag@iany questions, please contact me.

PRIVACY ACT MATERIAL REMOVED

e Fune%al Home Q‘G
: P ) Q)'\& &
L AP
T, A"srsoéidi;é Mana N e
o ger Qﬁx e
RC/}C ! . A
&

8000433 FUNERAL HOME



MICROFILMED .5

PRIVACY ACT MATERIAL REMOVED APR 30 1975

CHR RECCRDS
CENTER FOR HUMAN RADIOBIOLOGY

U of C-AUA- USAEC

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

oNE®
Qev ®
' -~ 7‘
-Funeral Home : b ‘O?%E
- —_— -."J
Austin, Texas 78700 ‘\"1\9
pev
Gentlemen: _ _ -
'We are writing to you concerning the exhumation of Mr.
0T “_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: s '
Mz . o , Mr. , .,sons of
, and from .y
daughters of Mr. '

’

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 Radiobioclogy

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.

. ____ Funeral Home PRIVAGY 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

800 U.[l 3y mat SOUTHWEST FIELD STATION . mg;}sm

Monterosa 5t., Phoenix, Arizons B5018 Tel.

-



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 (Misa) Mary Margaret Shanahan

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

PRIVACY ACT MATERIAL KEMOVED

8000435 O .



PRIVACY ACT MATERIAL REMOVED

No. 40‘“004’

. Name-

Order
Remarks_ISTRIBUT JoNS
Retouched

Order Finished

Reorder

Reorder
/( i Rots

FRTD. [M LI, K. A,

PRIVACY ACT MATERIAL REMOVED
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No. 40 "'004’

Name o
Order_ 150710

Remarks_2Kele tal  FHOTCS
Retouched
Order Finished

Reorder

Reorder

7] /v/w%s

FRATD. IM . o, A;
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PRIVACY ACT MATERIAL REMOVE

8000450



8§000U5 |



“Saws As of

2130413

8000452



sF&?é:TSE?V'i

;

KHED;

o
Cig @@t Lz 232 ot b 27 zB 2RI AT AN Ie SN Te T AT b

8000453



RN N I I N N S N RN

to - co ¢4

800045k



Tt HE RE AT gy ff i JERS v T FAN 1 ]
_—_—

S e e
T

e 'I{’,,l;;fll P‘[I'lllt lll l]_l?"ltl lizflt ”0 'ai;'llllqzli

FIAVE

P

1000455 ,_;};f.;};wﬁjum'rr{rlr e 'JI""'J"' """ ;;‘s"'l;;!'*fi?"l'ffl?"sm“ '




- N
- Topwes  AS oF

/}80‘//3

8O00uUSD



{eHpan
lepadg

8000451



Topies  fo RAS,
+RC ;.

PRIVACY ACT MATERIAL REMOVED

BONE AND DOSIMETRY GROUP
SAMPLE DISTRIBUTION

Case ﬁo. 4’0"004 | _ Date: 730 4/& -

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

Midshft segrents from Fo, Ely £2, £3, ks kb 47
Al Jeft Falis For caveellons bowe.

Sample(s}:

Code No. Description | Weight | Wet or ]
1. Ecp) Hamegus » R gisy L
- Zo RC o | oer
2. Elcd Himegis A / ALY L
s RC |
| ' p
3, EACO - Padiis 4 R /). //%-
‘Zo ~c |
: L
to RC i
s kSB0 Ry Lo albdy O
to KC |
‘ b 25429 P
6. li%,g/,(’%- 'ﬂé/d by K L :
| G i )
; | b4/ b
. k782 b, L et bl g S
7 b RC Tizii oY 18 D
o CHR RECCRDS e L
8. L3 - ] A
; re afgs p | ‘

PRIVACY ACT MATERIAL REMOVE
8000458 | | D



BONE AND DOSIMETRY GROUP
SAMPLE DISTRIBUTION

Case-NO. [_/0 "ODL/ | Date:. .73 /(90 7

Sample Typz (SPC.I): Autopsy , EXH X ,- Cremains , Surgical , Willed

Sample(s):
Code No. Des.c:ription s Weight ‘Wet or Drv
-Fold -y, K, ‘Shﬁs:'f',q Astplan pe. %8‘*/3 p
'f’o KVL
2.
3.
4,
6,
7.
8.
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ARGONNE “+&—0 0%

NATIONAL (daisp)
LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATOI£

MEMO

AML-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, 1876, 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:

E0 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 BEMOVED

B0004bLO



- ARGONNE
NATIONAL
LABORATORY INTRA-LABORATORY MEMO

November 19, 1976

TO: CHR Records

PROM:_ J. E..Farnham ° j

77

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 te this memo:

#1 Most Long Bones and Skull Bones

A0 - Parts 578.7 g
EO - [EQOAQ and 1/2 EOEQ missing] 80.3 g
El - [ 1/2 EQAQO missing] 90.5 g
E3 - [ part of E3A0 & E3EQ missing] 36.3 g
E4 - [ 1/2 E4AD & E4E0 missing 42.2 g
ES - 42.35 g
K4 - 342.7 g
K5 - [only pc.of K5B0 & K5D0 present) 226.7 g
K6 - [ 1/2 K6AD & K6ED missing] 168.8 g
K7 - [ most of K7A0 & K7EQ missing] 120.6 g
CeD0- 4.05¢g
Q5D0- 5.86 g
#2 Other bones
EGAQ - - 109.76 g
E7AQ - | 96.05 g
Rib fragments - 67.7 g
A2 - [1/4 A2A0 & AZED missing]} 35.5 g
A3 - [1/2 A2A0 & A2ED missing] ’
A4AQ - 15.4 g
ASAQ - 28.6 g
E2 - [1/2 E2A0 & E2EQ missing] 34.1 g
Foot bone fragments - ' 100.3 g
K8C0O - 10.3 g

80004b |

AML-26 (11-68)



Skeletal Remains -2- Case No, 40-004

C1 -

8.9 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

goooub2
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‘Name__ e 0 | Age 68 Qccup. Machib, t No. 6591

Institution BEillings Memorial Hospitzal 354,370
+ Clinical Diagnosis Epidermoid carcinoma of mouth with metasteses.
PRIVACY ACT MATERIAL REMOVED ML L T
Att, Phys. Lr. A. Brunschwig Post-mortem by Dr. k. C. ¥eper

Date and Hour of Death X0~3=45 2t 2:10 AY  Date and Hour of Post-mortem 10-3-45 al 1:30 pPY

ANATOMICAL DIAGNOSIS:

Extensive postoperative recurrence cf epidermoid carei-
noma of the mouth. HResection of thz mandible and '
associzted scft parts of the floor of the mouth, vwith
pedicle greft recenstructicn (partizily completed);
hezlec patent gastrostony., Extensive carcinciatous
invasion of the structures of the anterior rerticn of
the neck. Eilztersl pulisonary carcinous metzstases,
some asscciated with vascular throui.osis, cawvitation
end abscess formziion. avge leit pulmonary-pleural
carcinonetous abscess; carciromatous invesion of leit
plevral adnesions znd of the contigucus thoracic wall.

Diffuse pulneony 7y edema and hyperemia., Acute tronchounewroniz in the lower lote .

of the left 1n 53 Tocal chronic proliferztive espirztive Zronchopnewsoniz. Severe
parenchymetor ana siight fetty degenzrution of ths liver., liyocardizl hyvertrophy
and ¢issemir ted nyofibrosis. Chronic psrichclergiiis., Chrornde atromhic gastritis.
Benign vros’ztic hypertrophy; hyperplastic nodules in leteral lobes. Mild chrondc
nyeloneghritin. Slight erosive peptic esophagitis.

TXTZranl, APTUARANLE:  The body is that of zn elderly man weighing 168 pounds
and measuri:g €9 inches in length. The skull is noimwl in =ppzarance. The
2ars, con’uactivze, sclerze, pupils and externgl narss spuear tec be normal.

He antericr porticn of the mouth is surgically absent, EBoth horizontal rami-

I the manc.ble are absent as well 235 the musculsture of the antericr portion
el the ners znd the suplingual snd submexillery selivary snd lrmph glends. There
i3 a vits1liwm plite petween the ends cf the mandible, The entire nrotruding
“Ortlon o the chin has besn resectec 1nclud1n5 the anterior part of the flcor
>f the routh, the hyoid bone and the right usiler vein. However, the upper mergin
oi the lower lip, & very narrow striv, has been.nreserved, A temporzl-frontel
“isor pedicie flzp has been ccastructed and has been brought dovn with one am
“tlached to the right cheek beneath the nargln ef tne lower lip. It is ackerernt

~d prewing., The other margin of hn flapy is still zttzched to the left temnle
_“L the left temporal artery supplying it with Blcod. The froatel areu from
'2ich the praft nus been talten has been subseg suently regraited znd 1s cospletely
“izled, Trere are two sinuces in the lower nack, one low in tue nidline, the
“wher on the rlgh side under the vertical ramus of the mandizle. These sinuses

S i PRIVACY AGT MATERIAL REMOVED -~



'6591 | 7y - —2- X

open into a granuleting tissue which is permeated with tumor. The tongue,
which is preserved, is exposed anteriorly becsuse of the incomplete closure

of the flap. There is extensive cancerous invoivement at the base of the

" tongue, of the remaining skin of the znterior portion of the neck and especizl-
1y around the two siruses. The entire anterior surfece of the neck is very ham
on palpation but no discrete mass can be detected, The maxilla is edentulous,
Pigor mortis is present, There is no lymphadenopathy in the axdllary or in-
guinal regions. There is a patent recent gastrostomy opening in the midline
_zbhove the umbilicus through which a tube is anchored. The genitalia are normai,
There are no decubitus ulcers.

ABDOMINAL CAVITY: ‘The fat layer of the abdominal wall is 3 cms. thick and the
muscles are pale. The peritoneal surfzces are normal. There 1s abundant meser~
teric £ t. The mesenteric nodes are s=ell. The fundus of the bladder is below
the sy.chysis. The gastrostomy operirg is intect. There is no leskage. The
inguiral rircs are closed. There are no adnesions present in the abdemen., Tro
diaphragr rises to the 5th rib on the right and the 5th rib on the left. The
margin of the liver extends 3 cms. beyond the costal margin in the right mid-
clavic .ar line and & cms, below the ensiform cartilage., There are no rnodules
on the surfzce of the liver, which is entirely smooth. The a2bdominal lymph rodes
are r.;. remarkable.

PLEURAT AVITIES: The right pleural cavity is essentially normai. There are no
adhes .18 anc no pleursl trluic is oresent, The left nleurcl cavily conteins a
smal? cuantity of serous fluid., The left lung 1s bound demsely to the thorzeic
wall cver a circelar area 9 to 10 cms. in dizaeter, which extends from the 2nd
te the oth ribs in the axillery line. The left lung cannot be ireed without
teari. gz the torders of a cyst like cavity, which is walled ort by {irm cancercus
adhesions, Then they are torn, the cevity (10 % 9 x 5 cms,) is found to lie

hat jnan tho +wm wrTwonore Takas 2mAa tha narvistzl nlaea MNn the nlaural wasll
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&E}m ,Tye thyroid is embedded in 2 mess of scirrhous neoplastic
 cattiofThé removed., The tumor has largely replaced the glandular
structure. The thymus is identified in its normal position and is atrophic.

."f‘la]
Ty hgHEART, AORTA AND VESSELS: The emptied heart weighs 550 gms.. It has a considerable
ious/amount of subepicardial fat. There is no evidence of dilatation of the right
in- |chambers. There is & "soldier's spot" on its anterior surface near the apex.
ine }jThe vazlve measurements are as follows: tricuspid 12 cms., pulmonary 8.5 cms.,
-101‘51-'! mitral 11.5 ems., acortic & cms.. The valve cusps and leaflets show no remarkable
abnormalities, The aorta shows a moderate arount of atherosclerosis, compatible
with the age. Coronary artcriosclerosis is minimel. The myocardium on section
: the reveals no gross 2ress of fibrosis or myomalazcia. The forszmen ovale and ductus
zesq artericsus are clised. The wall of the left ventricle averzges 13 mms. in thick-
Selg ness, that of the right 2 to 4 mms.., The venae cavze and portzl vein present no
ihe | abnormalities. :

T _ : .
e JLUNGS: The rignht lung weighs 730 gms. and the left 1220 gme.. The relationship
Ld=- Tof the left lung to the chest wall has been described above (Sse Pleurzl Cavities).
des) Both lungs zre onrpy and hyperemic. Externslly they are firmer than nomal,
.+ nof lumpy, ana of a Aark red-violet color, especizlly so in their lover lobes. The
cut surfaces zr . wet and hypereric, with distinet coarse patches of gray-red
: bronchopneumon..: consclidation., These are-merked only in the left lower lobe,
-8 m] Bach lung com’. ins & ccnsiderzble number of pale tumor nodules, some of them

s at firm, end others cystic. Tre lztter have centrzl cavities of verying sizes, filled
zedy with cleudy gre fluid, These cavities are cordersd by rims-of necnlastic tissue
zad from 1 . to - mms. thick. The largest cystic metastzses are in the lower lobes.
: +In the left 1 /2r lobe one cancerous abscess is 5 ¢ms, in diaueter and another
ergqn onte measures 1 en.. The right lower lobe ceonteins & cancerous ebscess Z cms. in
R , diameter, th of these lobes, like the remeining lobes, contain rudtiple srmall
A metastases goue of them vith tiny central cavities., The largsst solicd nodule,
': 3 ¢nms. in c11‘ s2ter, lies in the right lewer lche. Comnunicatiuns between the
ini; various cavi - ies and the largsr tronchi cannot be demcastrated. Bordering the
7 i;interlcbar sarfaces of the laft lung (end the abscess described above) neoplestic
:itissue invedes the parenchyza of both lobes for & considerable distance (up to

&2 to 3 ema. ).
- ..gmote- The {indings in the lung mske it very probable that cystic degenerztion of

ila large me’ostasis was responsible for the well localized pleurzl involverent.

Hi

. PERTBROECHI AL GLAADS: The peribrenchial glands are snall and some are calcified.

-er, ALl contain anthrzcotie piguent, There is no evidence of gross tumor involvement.
l - .

}

{ [LIVER AMD GALL ELADDFx: The bile ducts ave patent. Pressure udcn the gall bladcer
iedqzresses bile from the ampulla of Vater. The liver weichs 2030 gms.. ‘Externslly
‘1it is purnle pink. The capsule is swooth. (ut sections of the liver show a

- markedly congested surfzee, with the cenirzl veins diciended with blood. No

: itumor is present grossly.
. . SPLEEN: The splesn weighs 260 gms.. Externally it is dark purple red with a

| Stooth capsular surface. The cut suriaces bulge consideraply «rnd the pulp has

B e T e T o T > T T A b T — S MTLe wEt wTan 1=t
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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 normal. .

GASTEO-INTESTINAL TRACT: The gastric rugae appear to be nowmal, The gastros-
tomy opening is patent. The stomach is firmmly adherent te the anterior abdom-
inal wzll at the gastrostomy site which 1s intact. The gastric mucosa is
slizghtly hyperemic in the region of the gastrostony. The ducdenum, jejunum,
ileuwn and colon are normel throughout.

ADHFALS: Both adrenals appear to be grossly normal and are rich in lipoid.

KILaLYS: These organs are dark purple externally. The right kidney weighs
160 giis., the left 180 gms., The capsules strip with ease. Tne cut surfaces
bulgr somewhat. The cortices are 5 mm. thick, while the medullary areas
ave :ge 10-12 mms. in thickness. There is no tumor present znd there is no
gr:--3 evidence of renal infection.

UL/ €Y TRACT: The ureters are patent and normral throughout. The wrinary
bls Jer is sm2l]l and grossly normal, |
G- thiluz ORGANS: The prostate is hyperplestic, soft and noduler, It has a2 |
riamzter of 5 cns.. There is a soft nodule apcut 1 cm. in diameter in each
latrral lobe, Tye vurethrz is not cobstructed, The testicles are grossly normel.
Th: tubules tease with increased resistance compatibhle with this aze group. !
- I
LiMPH NODES IN GHNERAL: The lywph nodes outside of the area of tumor extension
in the neck are of normal size and consistency. The peribroncniel nodes show
nao evidence of twmer. A number are calcified, apparently having been the site
of zn olc tuberculous process.

BRHAIN, MEXINMGES AND SPINAL CORD: Not examined.

MUSCULAR SYSTEM: The abdominal and thoracic muscles are moderztely pale. This !
body is not wasted as is so often the case with carcinoma patients. ;

SKELETON:  Aside from the surgical removal of a portion of the mendible, 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 Pleurszl Cavities). :

(The autonsy permit does not allow exploration of the neck or head, so that the
extent of the tumor growing locally camnoi be determined.) |

CLINICAL HISTURY: The patient, a 68 yaar old white man, was adnitied to the

hesnital on 3-29-45, comolaining of z2n wlcerzting leflun un his Jaw of 9 mevths!
duraticn. He had enjoyed excelient health wuntil the lztter part of June, 1G4,

Lt ke e e AT T L 17 Al (e
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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 dlagnosis of a scuamous cell carcinoma of the buccal
cavity was made. Postoperatively the pstient received about 2000 R of x-rays

to the azrea, but within twc weeks the tumor had reapoeared and continued to grow
necessitating another operation in December of 19LL. 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 nandible could be seen in
the floor of the ulcer. The heart was not enlarged. A systolic murmur was heard
at the apex; .B.P. 106/80. The lungs were clear to ausculation and percussion.
The abdonmen was negative. X-rays of the chest were normal. The lsatoratory
stucies revealea & slight anemie; ho. 11.5, RBC 4.36, ¥WBC 7,000, Plasma proteins
were 6.51, alb. 3.98, glob. 2.53, A/G 1.58. :

On 4~3-45 a preliminary Peszar catheter gastrostomy was done, and on 4~11=45
radical excision of the lower Jaw and partizl reconstructicn with a bone plate
vere performed. Between 4-29-45 and 7-19-45 seven different tlastic operztive
rrocedures were carried out. On 8-11-45 two sinuses in the lower neck were en-
larged znd in this procedure diffuse carcinometous infilitreztion of tne neck became
evident.

The patient was meintained throughout con gzstrostomy feeding because of inzpility
to swallow. On 8-21-45 chast x-rays revealed carcircocbous invesion of thoracic
structures. The pziient hecame very wesk znd had considerstle pain. Lentzl con-
fusion was noted teminally. He expired on 10-345.

HISTOPATHOLOGY

The following sections did nd. contain tumor tissue:

Myocardiun: Fine perivescular subendocardizl scarring is ouite widespread. There

&re no very large scars and no significant sclerosis of mec<ium sized and smzll
arteries. The muscle iibers are ccarse. There is no fatty change.

Kidney: There is a mild focal interstitisl nephritis, probzbly a pyelonephritis,
as the arteries are only moderstely sclerotie. Perernchymatous degeneration of

tubules is fairly marked and a few hyaline and ecalcified casts are seen.

Liver: The lobules are small and the cords are thin. There is a guite marked
chronic perichelengitis. 4 few liver celis are vacuolatsd and others contain
eosinophilic irclusions surrounded by a hale. The blood sinuses coantzin increased
rnumbers of cells, some of which are polymorgchs while some are myeloicd znd erythro-

genic cells. There:is little fat stainzble by scarlet red.

: Spleen: This organ hzs a congested zna hemorrhsgic red pulp, small lymoh follicles
y.4 ano nyaiine narrowed arteries,

& Pancreas: The only detectable change is some invasion of adiiose tissue (posi-

mortem changes).

Alreacl: Vacuolated lipoia rich cortieal cells are fairly abundant., A few

—

; round cells (ayeloid cells 7} are Tound in th= medulla,

googut



5591 : __:f}- | -6~ ﬁ:’
Esophzgus: The section shows thick epithelium and one erosion beneath which !
the wall is infiltrated by round celis.
Stomach: There is a chronic gastritis with mocderate atrophy of the glands anj
mrnerous iymph follicles.

Testis: A few (5 to 10%) of the tubules ars strophic. The other tubules
have thick basement membranes ond deprassed spermatogenesis, althougn sone
" tubules contain spermatids. .

Prostate: This zland shows a nodular sdenomatous hynernlasia.
Tracheobronchial lvash nodes: These nodes are hynerplastic with increased
macropnzges and ~oljuorpqs in their sinuses.

Bone narrox: The ratio of cellular and adioose tissue is aporoximately 50%.
Thers is a definite left shift of the granuwlocybes; megakaryocytes are abun-
dant and erytaroblastic islands ars well preserved.
_Blood (in vavious hlood vessels): In gensral the prooortion of white cells
aprears low put 3 fair number of polymorphs are noted.

The following tissues contain neoplastic tissue: -
Cancer tissue from neck: Two large sections ceantain only neoplastic tissue
which is partially necrotic and focally invaded by lsurocytes. The greater |
portions are composed of keratehyaline masses and aegeneratlng pear‘s Some |
areas are cystic and in a few foci the necrotic tissuz is baginninz to be |
calecified,  Fach section contains 2 few cellulsr arsss with olexiform epi- :
deruoid careinoma showing keratinization of individual cells and of occasional
- small nearls. 4 very few mitotic fijures are present here. i
Two other sections, nresunably from the neck, snod a mixturs ol nlﬁxlfonm i
carcinoma like that above and of foci of marked keratinization., The c3r01noma
tissue obviously invades atrovohic skeletal muscle and lymshatic chamnels.
Bone: One section shows cancerous invasion into an osteosartilagenous
structure (fron the description this provably reoresents a mstastasis in the
pleura invading a rib). j
Pharyngeal mucous menbrane: Well beneath the eoitneliuom is a dense growth of
carcinoma tissus _ike that just described. !
Lungs: Five of 6 sections examined contain carcinome; the fifth shows an |
acute confluent pnewnonia with abundant fibrin and mzny volymorpas. Thers

is an early fibrincus bleuritis. Another feature is the upresence of corpora
amylacea, some of waich bordered by foreign bodv giant cells. Thers are also:
foci of chronic pnewnonia with giant cells. One siail bronchus is obliteratad

by grenulation tissue {old, asnirative pneumonia). i
|

L
1

The other sections rsveal eoidermoid caneer iavading the pleura znd infilirating
walls of bronchi and blood vessels as weil 235 the lungy tissue proner. an im—
portant feature is the growth of cancer tiszuz in organized thrombi witain
fairly large blood vessels, both arteries and veinms. The wall of a large
cavity (lef# lower lobe) siows the features of an aciive but fairly chronic
lun: abscess with bits of degenerating caucer tissue in ils walls., Nearbky
thars are tarombosed siazll vessels inf*lt vtad by czacar cells. Some sections
show sheebs of cancor tissue or actual nomules orojesting on the ploural surd
Comparison with sgctiong removad at Oﬂératlun: The geaer cal features of tae
cancer tissue are Qquits Similar - in tissues obtained at oneration and at
necronsy. '

8000472
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BACTERIOLOGY: 4 check on the bacteriology revealed thet cultures of a lung
abscess revealed a few henolyiic stres and many hesolytic staph. aureus.
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ARGONNE
NATIONAL.
LABORATORY INTRA-LABORATORY PEMO

October 4, 197&

TO: Records

FROM:  Robert 01dham7.a zé(;é} o

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, CHR-
ANL-12/19/73.

NUCLIDE
ANALYZED SAMPLE ID 1AB NO
AM241 40-004.010 2960
» 40-004.E1C2 2946
" : 40-009.19 846
L : 40-009.20 947
" . 40-009.22 to 40-009.27 949 to 954
" 40-010.B51 1824
" . 40-010.E14 1677
" 40-012.08 1147
" 40-012.10 ' 1149
" 40-012.11 1150
o : 43-012.13 - 1152
PU239 S .4 40-009.01 to 40-009.26& 930 to 955
" 40-012.07 to 40-012.23 1146 to 1162
PU238 40-001.BY1 . 3006
» Rk 40-003.04 1130
" R 40-003.11 1137

» 40-003.12 1136

cc: J. Plondke
R. Oldham

RO/ns
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ARGONNE
NATIONAL
LABORATORY

INTRA-LABORATORY MEMO

November 15, 1978

TO: Jean Plondke

FROM: Robert Oldham

& b/"?/{- G/ZZ.:Z?ZA 77

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

Please remove@result—s that have been reported for the foliowing
samples from CHEM FILE:

40-004
40-004
40-004
40-010
40-0140
40-010
40-010
40-010

E1C2 P
K446
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.

ce: RDO

RO /ns

ANL-26 [11-6A}
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DETAILED RESULTIS: 40-0J4 AQDZ PUZ23Y (NEW) B111C

PRIVACY ACT MATERIAL REIMOVED

239EU (PLUTONIUM)
SRBHAERERRE R LR

NAME: *CASE NQ.: 40-004 *SAMPLE NO.: AL
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 2981
TYEFE :B0 SAFPLE DESCRIPTION: FRONTAL SEE R TOOHEY
ITEH UNIT ——=—r—r—=—- ANALYSIS NUMBER--—===—-—-
1 2 3
1. SAMPLE SUB-NUMBER ' a0D2B AQD2C ADDZ2D
2. METHQD CRI CRI CRI
3. DATE REQUESTED 770812 770812 770812
4. DATE ANALYZED _ 790123 790206 730308
5. SAMPLE SIZE GMA 123. 480 123.480 123.480
6. ALIQUOT (FRACTION} 0.001 0.001 0.0G2
7. SAMPLE SIZE MEASURED GMA 0.126 0.170 G. 188
8. 242 PU SPIKE DEM 37.400 37.400 37.400
S. STD. ERROR OF ITEMN & pprn 0.130 0.130 0. 130
10. 242 PU SAMPLE COUNIS CTS 13928 20540 53121
11. 239 PU SAMPLE COOUNTS CTS 2459 4962 13932
12. 23% PU IN SAMPLE PCI 2.875 4.070 4.u19
13. S5TD. EREROR{CGUNTS+5Y¥5) PCI1 6.588E-02 6.592E-02 U, 478E-02
14. CCHNCENTRATION 239PU PCIL/GMA 23.618 23.886 23.544
15. STD. ERROR (CHI+SYS) PCI/GHA 0.523 0.387 0.239
16. REFERENCES-CHR DOCS. R112R0 R112RO R112R0

tEET S EFEEEESEERREES SIS RSS2 22 R 2 Y

* RESULTS: AT TIME OF FIRST MEA SUREMENT =*
e T Tt L R i T i T I Iy e T R R 2

1. PU COMCENTRATION OR ERATE(WTD. HERAN) 23.635 PCI/GHMA
2. STD.ERKROR{EXTERNAL) 0.101 PCI/GHA
3. STD. ERROR{INTEENAL) 0.18%9 PCI/GMA
4. VARIANCE RATIO,F 0.285
5. FRACTIONAL S5TD. ERROK 0.0080

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

L EEEEEES SRS LS RS AR R AL 2T 00

* RESULTS: AT TIME OF EVENT %
L R T TS SRS S L L0 2

PU CONCENTRATION OR RATE: 23.658 # 0.189 PCI/GNA
c '/J' ]_,//“}/
ANALYZED BY: RDO  CHECKED: sy REVIEWED BY/DATE: L "2/l

COMMENTS AND EEFERENCES:

Te (BY/DATE): CHR FILE: SR FORMN: SA CARD: CHEM FILE:

CHE FORM  10,14,77 (HFL)

8O00UTT

PRIVACY ACT MATERIAL REMOVED



DETAILEL RESULTS:

239P0 (PLUTCHIUE)
Hh R R RBH FHH R E R K

NAME:

EYENT: DEATH/E

PRIVACY ACT MATER[AL REMOVED

#*CASE NG.:

*DATE OF EVENT: 451003

ci1ocC

CRT
770812
790206

7.777

0.020
0.155
37.400
0.130
21620
8224
6.409

TYEE :EC SAMPLE DESCRIPTION: VERT1ICERV
1TEN UNIT

1. SAMELE SUB~NUMBEK

2. METHGD

3. DATE REQUESTED

4. DATE ANALYZED

5. SAMFLE SiZE GMA
6. ALIQUOT (FRACTION)

7. SAMPLE SIZE MEASURED GMa
8. 242 PU SPIKE DPM
§. STD. ERROR OF ITEM 8 eyt
10. 242 PU SAMPLE COUNTS CTS
11. 23% PU SAMPLE COUNTS CTS
12. 239 PU IN SAMPLE PCI
13. STD. ERROR(COUNTS+SYS) PCI

14. CONCENTRATICN 239P0 PCI/GHA
15. STD. ERRGK(CHT+SYS) PCI/GMA

16. REFERENCES-CHR 20OCS.

8.567E-02
41.373
0.555
E112EK0

FE IR AR L LR E R RS R R ik Rk R KRR R R kR KRRk E

* RESULTS: AT TIME OF FIRST

ME

ASUREMENT #*

P Y R P T Y T e s R R L

1. FU CONCENTEATION Ok KATE(WTD. MEAN)
. 2. STD.ERROEK (EXTERNAL)
3. STD. ERROR (INTERNAL)

. VARIANCE KATIO,F

S. FRACTIONAL STD. E

6. FU (MEAN} IN ALIQ #1 =

AR EERE SRR A G R A EF A b p kR kKR FF

* RESULTS: AT TIME OF EVENT *
S R R T T PP T Y Iy

EU CONCENTRATICN OR RATE:

RROR

6.072_+

39.233 +

ANALYZED BY: SN CHECKED:-Q3§1+ZuDLg

CCHMBENTS AND REFEIRENCES:

TC {BY/DATE):

CHE FOERM

8000418

10,14 /77 (HFL)

CBR FILE: SR FORNM:z__

AHALYSIS

SA CARD:___

40-004 C10 PU239 (NEW) 8

40-004 *SAMPLE NO

NG.: 2979

Cion
CRI
710812
790308
7.777
0.022
0.168
37.4400
0.130
54458
20876
6.459
5.717E-02
38. 380
g.340
R112R0

PCI/GHMA
PCI/GHKA
PCI/GHA

PCI

PCY/GHA

il
REVIEWED BY/DATE: o0

____CHEM TILE:_

PRIVACY ACT MATERIAL REMOVED



BETAILED RESULTS: _ H3-00L EGDC PU239 (HEW)

i

Z3SEU (PLUTONIUN) PRIVACY ACT MATERIAL REMOVED

FEEE I EEEEES ET
NAME: #CASE §0O.: 4G-004 *SAMPLE NO.
EVENT: DEATH/E *DATE OF EVEKT: 451003 *LAS NG.: 3401
TYPE :BO SAMFLE DESCRIPTYON: HUMRIDIST CORT PORTIGN OF Z0D2

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

i. SAMPLE SUB-WUMBER EODCA

2. METHOD CRL

3. DATE REQUESTEL 781208

4. DATE ANALYZED 790221

5. SAMPLE SIZE GMA 3.016

6. ALIQUOT (FEACTION) 0.669

7. SANPLE SIZF MEASURED GHA 0.209

8. 242 PU SPIKE DPH 37.400

9. STD. BRROR OF ITEM 8 DPM 0.130

10. 242 PU SAMPLE COUNIS CTS 46559

11. 239 PU SAMPLE COUNTS CTS 7078
12. 239 PU IN SAMPLE PCIL 2.561

13. STD. ERROR(CCUNTS+5YS) PCI  3.387E-02

14. CONCENTRATION 239PU FCI/GMA 12.271

15. STD. ERBCR(CNT+SYS) PCI/GHA 0.162

16. REFERENCES-CHE DOCS. R112E0

3 o % 3ok ok ok sk ok ok o oK oK oK K ok ok o i ok ok oK ok K KRk K

* RESULTS: AT TIME OF FIKST HEASUREMENT *
EEE R I LIS R R R e A R LR LR S L E RS L T

1. PU COKCENTRATIONW QR EATE (WTD. HEAN) 12.271 EBCI/GHMA
2. SIL.EREOR{EXTERNAL} 0.000 PCI/GMA
3. STE. ERROR (INTERNAL) 0.162 ICI/GHA
L. VARIANCE RATIO,TF 0.000 .
5. FRACTIONAL STD. ERROK 0.C132

6. FU (MEAN) IN ALIQ #71 : 2.561_+ 0.034 FCI

tE R P ES 2 E S REE R EEE R E R LR L 20 Rk

* EESULTS: AT TIME OF EVENT *
e R R R RS R E LR L 2 2 L0

iy
EU CONCENTRATION OR RATE: 12.283 + 0.162 FCI/GHA
LR iy
: /.
ANALYZED BY: SKM CHECKED:-Qﬁbfh{%gi REVIEWED BY/DATE: Ko "
CCMMENTS AND REFERENCES: |
TC (BY/DATE): CHR FILE:______SR FORM: SA CARD:_____ CHEM FILE:_

CHE FORM 103477 (HFL)

gooouq

PRIVACY ART MATERIAI REMAVED



DETAILED RESULTIS:

23GEU (ELUTCNIUM)
I LI TI T EL Y

PRIVACY ACT MATERIAL REMOVED

4O-004 EODI PUZ3% (NIW) &

NAME: *CASE NO.: 40-000 *SANMNPLE HO.
EVENT: LEATE/E *DATE OF EVENT: 451003 *LAS3 NC.: ugpz2
TYEE :30 SA¥FLE DESCERIPTICON: BUMETDIST MIX OF ThRAB CCRT OF E0D2
ITEM UNIT ———————=- ANALYSIS NUMBER-==--=--——-
1. SAHPLE SUDB-NUMDER Z0DI A
2. METHGCD CEI
3. DATE REQUESTED 781208
4. LATE ANALYZETD 150228
5. SAHPLE SIZE GHA 0.406
6. ALLICUOT (FRACTICN) : G. 400
7. S5AMPLE SIZE MEASUKED GMA G.162
8. 242 FU SPIKE DEM 37.400
9, §£TD. ERRCE CI ITEHN 8 Pt 0.130
t0. 242 FU SAMPLF COONTS CTS 48146
11. 239 PU SANKPLE CCUNTS CTS 11188
12. 239 PU IN SAMPLE PCI 3.915
13. SID. EERCE (CCUNTS+5YS) TCI 4.329E-02
14, CONCENTEATIQON 239PU PCI/GMA 24. 115
15. STD. ERERQOR({(CKNTI+5Y5) PCI/GHMA 0. 267
16. REFERENCLS~CER DOCS. R112RG
SESAEE AT R AR R e bR R Rk R Rk F Rk R F R R Rk &
* RESULTS: AT TINE OF rIEST MEASUREMENT *
FhAR ARk r e kAR R A NS R Rk AR R R Rk Rk kok ok
1. PU CONCENTEAIION OR RATE(WID. MEAMN) 24.115 FCI/GMA
' . SIL.ERROR (EXTERNAL) G.000 FECI/GMA
3. STp. ERKOK(INTERKAL) 0.267 FCI/GHA
4. VARJAKRCE RATIO,F 0.000
5, FRACTIOBRAL STD. ERROR 0.0111
6. PU (MEAN) IN ALIQ #1 : 3.915_+ 0.043 PCI
B o b A ok o o ok KR R R Kk
* HESULTE: AT TIME OF EVENT *
Rk Rk kokk ok ok ok ok Kok Rk Rk
Bl CONCENTRATION OR RATE: 24,137 + 0.267 PCI/GMA

; i -,'{,"
AHALYZED BY: SMHM CHECKED:-EQ;gl;L;L

COMMENTS_AND EEFERENCES:

TC {(BY/DATE): CHR FILE: ____ SE FORM:

CHF FORM  10,14,77 (HFL)

g000Lug0

_SA CARD:___

ly ..
. (%,
REVIEWED BY/DATE: RLEG %

CHEM FILE: _

PRIVACY ACT MATERIAl REMOVED



DETAILED RESULTS: 40-304 EODT PU23% (NEW) 811

PRIVACY AGT MAT
239PU (PLUTCNIUN) ERIAL REMOVED
EEREEREEEEEEE S

RAFE: o *CASE NO.: 40-004 *SAMPLE NO.: |
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NQ.: 3403
TYEE :BG SAMPLE DESCRIPTION: HUMRTIDIST TRABR POKTION COF EOQD2
ITEN UNIT ===—==———- ANALYSIS NUMBER--———————=-
1
1. SAMPLE SUB-NUMBER EQDTA
2. METHOCD CRI
3. DATE REQUESTEL 181208
4. CATE ANALYZED 780226
S. SAMPLE SIZE GHMA 9.320E-02
6. ALICUOT (FRACTION) 0.400
7. SAMPLE SIZE MEASURED GMA 3.728E-02
8. 242 FUJ SPIKE DPY 37.400
9. 8TD. ERROR OF ITEMN 8 DPHM 0.130
10. 242 FU SAMPLE COUNTIS CTsS 65755
11. 23% PU SAMPLE CQUNTS CTS 9ud7
1z. 239 PU IN SAMPLE PCI1 2.410
13. STD. ERKOR (CCUNTS+SY¥S) PCI 2.786E-02
T4. CONCENTRATION 239PU PCI/GMA &€4.656
15. STID. EERCR{CNI+SYS) PCI/GHA 0. 747
16. REFERENCES-CHR DOCS, R112R0

PE TP PRI R PP PP TP E TR LT TR TE ST R

* RESULTS: AT TIME GF FIRST MEA SUREMENT *
S I N I I IR T I I T IS ST

1. EU CCNCENTRATION OrR KATE (HTD. HEARN) 64.656 PCIL/GHMA
2. SID.ERROR(LXTERNAL) 0-.000 PCI/GHMA
3. STD. ERROR(INIERNAL}) 0.747 PCI/GHA
4. VARIANCE RA1IO,TF 0.000
5. FRACTIONAL STD. ERROR 0.0116

6. PU (MEAN} IN ALIQ #1 : 2.410_+ 6.028 PCI

PEARRERRRRRRRE R R R R AR R KR KK

* RESULTS: AT TIME OF EVENT *
AEAB R ERR R R AR TRk

PU CONCENTHATICN OR RATE: 64.718 + 0.748 PCI/GHMA

. i
; L F /
ANALYZED BY: SMM  CHECKED: -Léinggif REVIEWED BY/DATE:Kﬁlﬁ ’2/ 51
B !

CCMMENTS_AND REFEEENCES:

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

C.H% G0 4 gips /77 (HEL) PRIVACY ACT MATERIAL REMOVED



T - 4 =T ToRUYIY ({nagw) TSIT0
LSFPU (252U PRIVAGY AGT MATERIAL REMOVED
EEHE R T XA RS
MAMLe ®OATT o 4 d=004 w3aAnin L,
FY®RNT: TEATH/E *DATE JF TVEaT: 451003 =L AB NG, 2335
TyDE 3R S4MPLEF DESCRIPTION: AJYNRIOLHT
TR MNTD  meem—————— ANALYSTS NUMRSE——mo——m =
1. SAMETE SUB-LUARSH ED D1
2. MTT4O0T caz
1, TATE FEQUEITED T7IR1¢
4, CAT:z ANALYZED TRIRCE
©, SAMPLE SIZR 314 2,162
£. ALIQUCT (FRACTIONY 1,240
7, SAMPLF SIZRE MELSUR®D 344 c 195
}, 242 PU SPIXE DeM z.7un
4. STD. ELGOS OF ITE4 S ne J.au,
12, Zu2 TU SAMOTIE COUNTS CTS 37.1¢
11, 23% PTT SAMELE COUNTS3 c13 BB
12. 239 PU I¥ SAHPLF ocT 3,541
1, STD. TFTEROR(COUNTS+SYSY  oCI S.AR218-0Z
14, CCNCEMPRATION 23320 °CI/S1A 17, 3us5
1%, STD., FRACI{CHT+3YS) 2CT/3M%A N, LHY
16, FEFEFRERC¥S-CHR DOCS. 105¢C
PR g YA R L L EE R R E LT R R R
+ GESULTIS: AT TINE SF FIR3T MELSJEZAFNT *
e kL 2 L LR RS s SR IR RS R E L R L L L
1. BEU CONCENTPATION OF RATF(WTD. 2za) 17.848 PCL/aAa
2. S5TODLAREOZ(ZLTERNALY '}.C.‘, sCI/544
3., STD., E&RROFR(INTERNAL) . 283 CI/GMA
Yy, VARIANCEZ RATID,F 0.-3“
5, FEACTICN4L S5TD., ERECH B.216¢
A, FU [MEAN) TN ALIQ #1 L5471 ¢ 1.05R FCI
FER RS EELEIEESEFEEIT S S-SR LEE S NS
£ RIiSULTS: AT I[IAE NF ZJINT &
PEEE RS SRR FEESESE N A ERS L E S ES S
Pl CONCENIGANTION OR TATE: 17.3€4 + 1,738 PCI/GYA
e < -‘-;}"".. .
AMALYZED EY: CHC CHECXED: __ 7733/ 78 FEIVIEWAED BY/DATR: _ _Zr=ss/70%
COMMENTIS_RKC_EEFERENCES:
T™C {BY/DARISY: CH® FITEs_ ___5® FOBM:______ sS4 CARDI_ CH3M FILE:_ _____
CHR FUERM 10/14,77 (HFL)

8000uUB2Z

PRIVACY ACT MATERIAL REMOVED



DETAILED FRSOLTS: §0-0GU E1C2 CASC3 (NEW) TRDITI
PRIVACY ACT MATERIAL REMOVED
CATCIUM
TIETYEY
NA4E: *CASE NO.: 40-004 #3aMPLL 8O.: EIC:
EVENT: DEATH/E *DATE OF EVENT: 451003 *Lab NO.: 2936
TYPa: BO *SAMPLE DESCRIPTICGN: HGMLTHS
ITEN ONTT =-=-=--m-- ANALYSIS NUMBER--~—===—===
1 2
1. SAJPIE SUB-NUSPBEE g1Czc B1C2C
2. AETHCD CHA CHA
3. DATE REQUZSTED 790414 760414
4. DATE ANALYZED 780630 780705
5. SANPLE SIZF Gk $.246 0.2u6
&. ALIQUOT FRACTION 7.200 0.200
7. VOL. OF ALIQUOT 1L 25.000 25.000
§. VCL. MEASURED L 7.025 0.025 K
9. ALIQUOT FACTOE 2.300E~04  2.000E-0Qu4 X
13. SAMPLZ SIZE ME&SURED GMA  4.914E-05  U4.914E-05 s,
11. CA IN ALIQUOT us 15.103 14.930 ’
12. STD. ERROR(SYS) - 27 us ¢.362 2.359
13. CA CGNCN OF RAIE 4G/GHA 307.485 303.216 -
4. FEFEFENCES-CHR DOCS. RC30J5 EC30JS
Hrhk Rk kR Rk k&
*  RESOLTS  *
R I TI Y
1. C3 CONCENTRATION OR RATE(WTD. HEAN) 305.231 A1G/GHMA
2. STD.EREOE (EXTERNAL) 2.035  4G/GHA
3. STD. ERPOR (INTERNAL) 5.188 HG/GMA
4. VARIANCE FATIO,F 0.154
5. FRACTIONAL STD. ERROR 5.017
Y YL ET L
CA (MEAS) IN ALIQ %1 : 14,936 + 0.255 UG
CA CONCENTRATION OR RATE: 305.231 + 5.188 NG/G¥B
33k 30 3 ok ok 3 el A ok ok o ke e ik ok ek e i e e el ook ok 3 ook ok Ak e
* ASH CONTENT OF BONE, (CA/ASH=0.387) =
e e e ek A ko e e oo ok kR ok Ak 3k ko ok ok ok ok ok o ook 3 2 ok I ok ok e ok X
ASH CONTENT $.1938+ 0.0033(SE) GHuA
ASH/GHA 78.9%
PWU JUL 20138 Lo, .
ANALYZED BY: PWU  CHECKED: __ ______ REVIERED BY/DATS:_/23/7%
CQAMENTS_AND_REFEREZNCES:
70 (BY/DATE): CHR FILE: SR FORM: SA CAPD: CHEY FILE:_

—— . s e o — e . e o ., e ————

CHR FORM  3/7/75(HFL)

8000u83

PRIVACY ACT MATERIAL REMOVED



SERETLRFC R T3ILLS do- i 100 2T (viwy A0
SiaTHOAPLLIOE] e E
wrsREsEt R Rk PRIVACY ACT MATERIAL REMOVED
ER AR . ®CAS I NOo.r 43-04 0 ESRAELE N, 1
FYEAT: ORATH/L ®)ATE OF SYINT: 481303 =T_3E NU, 293¢
Iyps o0 SAMELF DEISCATOTICN: JT4LTYS
1T JHIT e mmmm e ANALY3TS NUMBRP-we—werae-
1 2 3
1, SANDPIF SIF-YIMRLR Z1CIA BiC2e R1C4D
S, MERHACE TFI JRI CHI
1, LATE REQUES(:N 773312 7721412 77341
4, CATE ANALYZLD 753519 Tul72¢ THIE23
=_ SAWTLE 17 394 3. 16¢ 0,501 9,518
. BLIQUCY (FRACIICY) 1.0070 1.003 1.003
T. SAMPLF SIZF 4YFASUE®D TMA . 1N8 v, 501 J2.514
A, 42 py spTIVE e 42,7473 42,7490 +3.77C
G, ©T0. ERXGQP OF ITFM A DoM 3.380 J.380 2.292
17, 242 PU 3aneL? COUNTS 718 1017y ZHACYU 16352
11. 2238 PU SAMPLT COCUNTS Crs 3465 19532 £a07 )
12. 229 py IN SaMPLw® PCI 1,731 o, 3235 5.20% .
13, STD, FRFQE(COUNDSH+SYS) PO J.432E-02 1.173E-01 1.333E=~91
1d4. CONTENIBSTION Z1SDi PCOI/G%a 16.317 16,166 15,843
19, STD. E&RDF(CNT+3Y3) PCI/GHA G.3iE 0.234 N.251
16, RFFERENCES-CHE DOCS. 2 185C FT118W RT11TERF
RS E AR R A S S R R F A E LRI R E R RIS RN LR
# FESULTS: 4T TIN® IF PIEST MAASHEFATNT =
I Y T R R P EE R R R T E L L S E SRS
1. P CCMCFNTEATION OR PATE{WTD. YEAN) 16.233 PCI/GAA
T. SIDLERRCH (RXTIANAL) 2. 135 eCl/GMa
1, 3TD., EPRDs (INTES&NAL) 7,151 PCI/GYA
4. VARIANCE RATIN,F J.79%
. FRACTIONAL STD. ERaOUK 3.0N094
#. FU ("MFAN) I8 ALIQ =1 : 1.897 _+ 0,016 pPCI
2R E RS E RS RIS SRR LS
* 9FSULTS: Al TI#AZ COF CSVENT *
g de e A Al o ok ke vk ok sk A ok o vk ol ddeok R
5 CONCFNTRATION Ga RATE: 16,738 « 2.151 pCI/534a
i P
ANATYZED BY: CGC CHECKED: _7;3%/:3 REVIEWED BY/DaTE: /373 _

TO (BY/DATE} CHx ¥ILg: Sk FORM:

CHP FORA 19/14 /77 (PFLY

g000ugy

PRIVACY ACT MATERIAL REMOVED



SETRITEY P TSI L D S AN (e

Join (siginIom PRIVACY ACT MATERIAL REMOVED

HaEm s hd pEwE Ry KWL

Nop AT . & ¢ i o=l a #=334r L ! : 2

EVANT: LGRETH/E D37 ONF FVENT: 451073 =lag HI.: 2927

[YP™ o S&NPLn DoiCTWET T LON can¥I e

ML FNLT s mm e — - ANBRLYSES dllpbo-—w-=--—--

1

7. SAMOLE SUS-NUMUTIG EXCS

Zz. WALTHOT Crl

. LaToe FEQUESTED ’ ERLAAS S I

4, CATc ANALYZED TAY524

£, SRMPLE STEZ® 3 144a PR

o ALZYOGCT (FRACTION) 1.000

T. SAMPLE SIZCE MIASURED ath T.204

8., zd4z PU SEIKV 2oM az,.74d

%, 8TD. EKEOF OF ITEM A J2PM we3d83

10, =42 TU CSAMPLE CQUNIS ci s 2T18E

1, 219 BU SAAPLY COINT= Cis 2744

Tz. 239 BU IN SAWELS® eClI T.9541

13. STD. ELFCEHR{CCUNIS+SYS) pZIL 1,2558=-22

T4, COUCENTRATION 239870 PCI/31A CLugSd

15, - STD. Fueon {CNT+3YS) PUl/s5d4 . 223

1é. FEFFFENCES-CHF LDOCS. BoAGRL

e e L Lt LRt 2 LTI TR R TN
* e l1S: AT 1145 OF FLEST ADASULRF AT NT *
g g g e Y A LT R L E L L

1. BU CONCENTRATION CR FAT: (¥T0. 12A) 4,494 PLI/GMA
2. STD.ETPOR(EATEAMAL) D237 TCI/GHA
2. 37D, ARFOGR (INTZRNAL) .25 - ECI/GMA
4, VARTANCE RATIC,F 7.009
. PRACTIOFIL STD. &RRUR 2.0213
. FUO(MTANY IN ALIQ ®1 @ 1.941_+ Yo Ul PCI
PR AR E S EEE R R EREL R SR
* FSECLIS: AT TIME NF REVINT x
EE RS RS E R XSS R N E R L L
P COK(FNTFATICN OR FATF: G.32% + J.238  EBCI/GHA
: Loo =2
AKALYZRED BY: CGC CHECREDy _7/27°/70 REVITWED BEi/DATE:_ 77337758
COMMERTS AND_FEFERESCES:
TO (BY/DATE): CHR FILEs______ Sk FORMd:______ SA CARD:____ CH2M FILE:______

CHR FGE4  12,18,77 (HFD)

g000u48s PRIVACY ACT MATERIAL REMOVED

[



DETAILED RESULTS:

23%PU (PLUTONIUNM)
BAIRFEXRBAFRNE

4U-004 K43 FU239 (NEW)

PRIVACY ACT MATERIAL REMOVED

611

NANE: _ #CASE NO.: 40-004 #*SAMPLE NOC.:
EVENT: DEATH/E *DATE OF EVENT: 451003 ¥*LAB NO.: 2584
IYEE :BG SAMPLE DESCRIPTION: FEMRTMS
ITEH UNIT -—---——————~ ANALYSIS NUMBER--~—-————----
2

1. SAMPLE SUB-NUMBER K4C3E K4C3cC

Z. METHOD _ CR1l CRI

3. LDATE REQUESTEL 770812 770812

4. DATE ANALYZED . 7180207 790312

5. SAMPLE SIZE GMa 21.56384 21.884

6. ALIQUQOT (FRACTION) 0.010 0.009

7. SAMPLE SIZE MEASURED GHA 0.229 0.207

8. 242 PU SPIKE DPH 37.400 37.400

8. STD. ERROR OF ITEH 8 DPYH 0.130 0.130

10. 242 PU SAMPIE CCUNTS CTS 35222 35310

11. 233 PU SAMPLE COUNTS CTsS 7455 6819

12. 239 PU IN SAMPLE BCI 3.566 3.254

13. STD. ERROB{CCUNTS+SY¥YS} PCI 4.712E-02 4.450E-02

14. CONCENTRATION 239FU PCI/GHA 15.579 15.68¢4

15. STD. ERROR{CNT+35YS) PCL/GUA 0.206 0.215

1. REFERENCES-CHR DOCS. ' E112RO R112R0O

ERPEFTERKEERE RPN RN T E R R R KRR R L ok h ok KRRk E K

* RESULTS: AT TIME QF F1ERST MEASUREMENT *
B AR R R R R R AR A R AR TR R RR Rk kR kR kX

1. PU CONCENTEATION CHE RATE(WTD. HMEAN)
2. STD.ERKOR (EXTERKAL)
3. STD. ERROR{INTERNAL)
4. VARIANCE RATIOC,F
5. FRACTIONAL STD. ERROR

6. PU (MEAN) IN ALIQ #1 : 3.578_¢+

AP AR FRBR ARG AR R R SIS DR kR

* HESULTS: AT TIME OF EVENT *
SRR P P L e P I T2 22T

EU COﬁCENTRﬁTION OR RATE: 15.644 +
ANABLYZED BY: SMM CHECKED:*JXAQ/MgEE

CCMMENTS ANL REFERENCES:

TC (BY/DATE): CHR FILE: SR FOR#:_

CHR FORM  10/14,77 {HFL)

8000490

15.629 PCI/GMA
0.052 PCI/GMA
0.149 PCI/GMA
0. 124
0.0095

0.034  BCI

0.149 PCI/GMA

P

REVIEWED BY/DATE: LK

_ SA CARD:_____ CHEM FILE:

PRIVACY AOT MATERIA) OFMAVED



RSN <
AEOPTT AU a0 PRIVACY ACT MATERIAL REMOVED

FTEy REARR R A L X

AT s
EVFNT: DEATH/E DA TEORYTNT: 4517007
TYR L el SAMEPLE DSACFIELI0ON: TLFRTERYS
T wlT e m e
1
1. SAMBLE SUR-NIMEBRT Kob?D
b, METHOD Cal
. DATE [TIOUESYITO 771372
L, DARTE ARALYIZD TRIE2N
S, TAMPLE SIZE EREY 3. 156
c. ALIQUCT (TFACTITIAON) 1.2373
7. SBMELE STIZ7E MEASURZD YA 2,158
B, 242 EQ SPIL% Dev 42,7473
. 3TO. FERQE 7F ITEA 9 DeM 7. 380
T, 342 PU SAMPLE CUUNTS C15 - TR3CH
11, 2Z23% BEU SAMPLE CQiLNIC TS TaT
T¢. 229 PU T¥ SAMPLE PZT 1.5348
13 STD. ESRZUR(CAUNTS+3YS) 21 S.473E-0%
12, CONCFRIBRATICN 23395 PCI/GMA O, EE2
T8, STO. ERFOF{CNT+35Y3) PCI/G1A ¢. 326
1A, FEFFRFTNCES-CHE DNCOZ, % 1085C
PR L L A R I LY A R R E L PR L R S AR
* ETWRJLTR: AT TIYMe O¢ FI3ST 1EASTTREMENT *
I IR T S s P AR R AR E TR LR
1, P23 COKCENTEATICN OF RATE(4TL, dZaN}
Ze STOL.FRECR({EZLTERYALY}
j., STC, ZFTOP(TINTETNAL)
Y, VAXIARCE BRTIGC,F
S, PRACTICYEL ZTD. ZFahCE
f. FU (MEAN) IN ALIOQ #7 1.238 _+
L X R ESFEEIIERSERAEFFEE R EEERERSERE]
* RESCLIS: 4T TIAE OF CVENT =
EE S A EENERE RS RS ESEEERESESESESEESE]
PU CCNCENIRATICN OF FATE: 3.392 +
R )
ANRLYZ®D EY: CGC CHECKED: _7.-./12_
CCMMENTS_RND_FEESRENCES:
0 (BY/DATZ): CHF FIL3:__ SR FORM:1____

CHF FCEA

8000492

19,1477 (REL)

1.=00 DT DU I B T
R Y, =Yy =3A4C LY O,
*LA2E NO.: 2992
ANALYS3TS {IMEFLe e mv— e o -
$.HR2  PCL/GMA
J.03C  PFCI/G%aA
3.226 FECI/GHMA
J.C':;O
2.0330
7.351 ECT
2.226 PCI/GMR
Rre
KEVIFWED BY/DATE: /23447
_SA CAKD:______CHIM FIlE:______

PRIVACY ACT MATERIAL REMOVED



orTaIlE | S £ I
Tatpip (WTUTSEI) PRIVACY ACT MATERIAL REMOVED
e oaw T A SRR L RERA
vadls # [
FVENT: DREIH/L QAT SF TVZET: 4o AN
TYRI sRl RAPL T Dmilnir L0NS prartetl
TTEM THLT memme— oo
1
1. SARMPLE =SUf- MBI a2
S, MUTHCT CRI
L, DATE FPuguUziTLl 7180
4. TATE BEALYLRD THYS24
=. SaMeil SITA S5MA G237
£. ALIQUCT (FRaCITION) RV
7. Sa4RLE SIZE MrPRSNGF]) eRey: de 20
3, 242 PU SPIKE IRt 42,747l
. 57Tp TREG: JF Tea 3 P . 3370
18, 242 PU 3AmPLE LJU%T& crUs 45437
11, 235 PU 3aweld Ccolbdis TS 32?2
1., 239 PiI TM SAadMLE® PCT 2. 194
13, &Th. EquP(POUN”S+SYR] ¢TI 3.7515-22
Tu, JNF“W1~ATIL“ 230925 SlI/GNA 17,068
12, 3%TU. TRACGE(CHTH+IED) DCI/GA C. 138
16, DEFEWENCTS-CHT n"Cs. = 105C
**tﬂn**kwr**m$tt##t#t#ﬁ¢kx#v;zt#x$x*$# R
* 4TSULTS:s AT TIdE JF rips7 Mo aSREARNT B

?###v**##v#z#xtatvﬁ###v#k¢##¥##a¥¥##$###*$
1, &9 CNNCEN aaTraon LR EAT (4T 428N}
2, s;L FYROF {3KT ﬂ\aL)
r, 51D, e=ﬂﬁr{1NT g NAL)Y
4. VARZANCRE RATIOLNF
T, FRACTICNLL STo. RELOVE
£. T (AFaN} Ia »LEQ #1 2.1%u _+
#qmy*#xk*nk*#iv*$*#$xv$k#¥###
* s 25T 3s 4T TIME OF SVTAT ¥
*t*#*$#*#m*#t#*u:#**at#####x*
£ CONCANIRATION 0% &4THI R .S
}: Jor
AMALYZED EY: CGC CHICKED: _F/w5isE_
CCHM#ZNI5_AND _EIEZREALEIL
T O {BY/DATIE) CHY FILVIr Se ToeAs
CHE FOEM 1,14 /77 (HEL)

8000493

W~ ? vd 23 (=, nl v
AST O NT.r wh=308 0 ®3add it s K
*LAB HG. 22
ABAZYSIS NIMEFR--==-——~"777
19.%cd PCL/GHA
Joadd orLi/GHA
3.188 2CT/GMA
2. 220
J. 3171
PR pCl
7, 188 DCI/GMA
il
LEVIEWED BY/DATE: :l&:ﬂ’(,
A CAED: CHEM FRLIS

—_— — - ——

PRIVACY ACT MATERIAL REMOVED



CETAIT RS REPSULTA S e I TRV (N SRR
PRIVACY AUT MATE
cATHU (e LOTGNTT*) RIAL REMOVED
wmEoa bk ah kKUK L
HaMT ETAST NN 3S~0T4 0 =344 1 e 0,0 L
FUYSNT DRATH/® *DATS CF SYRNT: 4510013 *T AR NO.: 2937
TYPE sEBO SAMEPLE DEISCRIETIGN:T TAT GSLT
ITr™Y TNIT ew—m——mm——— NELYSIS NI4REf——mww———--
1
1. ZAMELLE SNE-NU4RES L3
Ze WMETHOD cal
2. TARIF REQUESTFE TTGB1L:
4, CATF ANALYZED TEISLS
5. EZAMPLE SIZE GAA J. 135
. SLIQUCT (FRACTION) LGOn
7. SaMPLE SIZE MEASURTD GMA J.149
B, 242 PU SDIKZ oPEY B2,740
@, STD., ERECE CF TTEM 2 8R! Q. 380
1, 2642 PU SANPLE TOUNIS I 43uB9
171. 239 PL SaMPLE COUNTS CTs 1549
2. 239 PU Ik 3AMPLF oloT LTS
13. STD, ERHDF{CCUNTS+SYS) FCI 3,373R~32 .
T4, CONCERTRATION 23w5J PCI/GHA 11,670 -
1. STD. EGRFOER{CNT+5Y3y PCI/GMA .27
16, PEFEPFHCFS~-CHS DOCS. 1250
PR IR SRR EREIERERTL LR RIS LA FEL SR EES R
* BISULTS: AT TIME OF FIRST MEaSJHSIAEZNT =
S S E S EEE R RS EE SRR RIS SRS RE RS AT T L E L ER TS
1. 20 (ONLVNIRATIOI 2F Fuﬂur(»”l‘D 12 4N) 11.673 ©CL/GH4
2. SID. thpr(rx NEL) T.0e PUL/GYY
3. STD. EOR(IN?”EVALi DeZel PBCIL/AGHA
b, VARIAHCE RATIOLF 2, 0wl
5., FRACTIONAYL ST3. ERaQCH J.01%4
£, 2U (#AFAN) IN ALIQ &1 1.735_+ T334 FCI
BREXEN R R R AR R RN R YRR DS Ak R K
* BESULIS: AT TIME OF SYENT =%
(RS AT TS EERERRERE SRS LR R L 20 8
PU CONCENTFATION OR BATZ: 11,382 #+ 2,227 PCIL/GHMA
PO -
ANALYZED BY: CGC  CHECK®D: _9/25/72 RFVIEWED EBY/DATE:_ 7w >/75
COHAMENTS AND FEFERENCES:
¢ (BY/DATRE)y : CH® FIL&:s__ SF FORM:__ SA CAED: __CH34 FILE: _____
CHP FOERM M/148/77 (HFL)

PRIVACY ACT MATERIAL REMOVED

8000uqY



DETAILED RESULIS: PRIVACY ACTMATERIAL REMOVED  40-004 QSAC PU239 (NEW) 811

239EU (FLUTONIUM)
P S 1211 L

NAME: _ *CASE NO.: 40-004 *SAMPLE NO.:
EVENT: DEATH/E *DATE OF ZVENT: 451003 *LAB NO.: 3687
TYEE :BO SAMPLE DESCEIPTION: VERTU4THBO CORT PORTION OF Q5A1
ITEM UNIT =———-—————- ANALYSIS NUMBER—~—m——=-——=~
1

1. SAMPLE SUB-NUMBER OSACA

2. BETHOD CRI

3. DATE REQUESTED 790515

4. DATE ANALYZED - 790622

5. SAMPLE SIZE GHA 0.404

6. ALIQUOT (FRACTION) 0.0840

7. SAMPLE SIZE MEASURED GMA  1.617E-02

§. 242 EU SPIKE DPA 37.400

9. STD. ERROR CF ITEM 8 DPY 0. 130

10. 242 PU SAMPLE COUNTS CTS 16380

11. 239 PU SAMPLE CCUNIS CTS 1696

12. 239 PU IN SAMPLE PCI 1.745

©13. STD. ERKOR(CCUNTS+SYS) PCI  4.491E-02

14. CONCENTRATION 239PU PCI/GMA . 107.900

15. STD. EKRCR(CNI+SYS) PCI/GMA 2.778

16. REFERENCES-CHR DOCS. R121RO

Bl ol e e A Rl ok ok ok o o et e e g ok ok oo e e K

* RESULTS: AT TIME OF FIRST MEASUREMENT *
AR EFAXEER AR ERABAE XD SRR IR R ER T R EEFERE TR

1. FU CCNCENTRATION OR RATE(WTD. MEAN) 107.900 PCI/GMA
2. STD.ERROR(EXTERNAL) 0.000 PCI/GHMA
3. STID. ERROK(INTEENAL) 2.778 PCI/GMA
4, VARIANCE RATIO,F 0.000
5. FRACTIONAL STD. EKROR 0.0257

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

EXERERREFEFRRRBRF AR RE KRR K
* RESULTS: AT TIME QF EVENT =*

Be kbR kR kR kR Rk k®
P CONCENTRATICN QR RATE: 108.004 * 2.7890 PCI/GMA

g 5 " .
ANALYZED BY: SMM  CHECKED: 55§;¥Q%%§j REVIEWED BY/DATE: A0 25

CCMMENTS ANLD_ REFERENCES:

T0 (BY/DATE): .CHR FILE: Sk FORM: SA CARD:______CHEM FILE:_

CHE FORY 10/ 14,77 (HFL)

80004935

_PRIVACY ACT MATERIAL REMOVED



DETAILED RESULIS:
PRIVACY ACT MATERIAL REMOVED

239PU (PLUTONIUN)
P AR E xdkok Rk

40-004 QS5AT PU235 (NEW) 611

NAME: o *CASE NO.: 40-004 *SAMPLE NO.:
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3688
TYEE :BO SAMPLE DESCKIPTION: VERT4THBO MIX OF CORT + TRAB OF Q5A1
ITEM UNIT ———==-—-—= ANALYSIS NUMBER--———=——--
1
1. SAMPLE SUB-NUMBER QSAIA
2. METHOD CRI
3. DATE KEQUESTED 790515
4. CATE ANALYZED . 790622
S. SAMPLE SIZE G MA 1.127
6. ALIQUOT (FRACTION)} 0.010
7. SAMPLE SIZE MEASURED GMA  1.127E-02
8. 242 BU SPIKE DPHN 37.400
9. STD. EEKROR OF ITEN 8 DPM 0.130
10. 242 FU SAMPLE COUNTS CTS 15608
11. 239 PU SAMPLE COUNTS CTS 2172
1Z. 239 PU IN SAMPLE PCI 2.345
13. STD. EKROR (CCUNTS+SY¥YS) PCI  5.431E-02
14. CONCENTRATION 239PU PCI/GMA 208.044
15. STD. EKKOR (CNT+SYS) PCI/GHA 4. 819
16. REFERENCES-CHR DOCS. R121R0

FAPEEEE AR R LR TR R Rk kR kR B kR ok

* RESULTS: AT TIME OF FIRST MEASUREMENT *
L TR T R R E L R B S R R g o S g g S

1. PU CONCENTRATION OR RATE(WTID. HMEAN)
2. STL.ERROR(EXTERNAL)
3. STD. ERROR(INTERNAL)
4. VAEIANCE RATIO,T
5. FRACTIONAL STD. EREOQE

6. PU {(MEAN) IN ALIQ #1 : 2.345_+

ARFFERKREE R RN E TR R Rk kR ok k&

* RESULTS: AT TIME OF EVENT *
AR AR L EE SRR ARSI 22220

PU CONCENTKATIGN OR RATE: 208,244 *
ANALYZED BY: SMM  CHECKED: §H5=l/g 57

COMMENTS_AND REFERENCES:

TO (BY/DATE): CHR FILE: _SR FORM:

CHE FORM  10/14,77 (HFL)

8000490b

208.044 PCI/GHA
0.000 PCI/GMA
4.81% PCIL/GHA
0.000
0.0232

0.054 ECI

4.824 PCI/GMA

vy
REVIEWED BY/DATE: FpL 2/

SA CARD:______CHEM FILE:__

FRIVACY ACT MATERIAL REMOVED



DETALLED RESULTS: ' 40-004 QSAT PUZ3S9 (HEM) d1110

PRIVACY ACT MATERIAL REMOVED
23SEU (PLUTCNIUN)
wrIpre ok FRakE R

NAME: #CASE NO.: 40-004 #SAMPLE NO.: Q°
EVENT: DEATH/E *DATE OF EVENT: 451003 *LAB NO.: 3689
TYEE :BO SAMPLE DESCRIPTION: VERTY4THBO TEAB PORTIGN OF (Q5A1
ITEM UNIT ‘—=—m—m~——— ANALYS1IS NUMBER-————=-—---
1

1. SAMELE SUB-NUMBER C5ATA

2. METHOD CRI

3. DATE REQUESTED 790515

4. DATE ANALYZED 790622

5. SAMPLE SIZE GMA 0.236

6. ALIQUOT (FRACTIGN) 0.040

7. SAMPLE SIZE MEASURED GMA  9.452E-03

8. 242 PU SPIKE DPH 37.400

$. STD. ERROR OF ITEM 8 DPM 0.130

10. 242 PG SAMPLE COUNTS CTS 12741

11. 239 PU SAMPLE COUNTS CTS 1680

12. 239 PU IN SAMPLE PCI 2.222

13. STD. ERROR{COUNTS+SY¥S) PCI  5.818E-02

14. CONCENTRATION 23$EU FCI/GMA 235.043

15. STD. EREOR (CNT+SYS) PCI/GMA 6.155

1€. REFERENCES-CHR DOCS. K12 1RO

AR A AR RN E R TR E R R kR gk kR Rk Rk ok kR K

* RESULTS: AT TIME OF FIRST MEASUREMENT *
A v A F AR ERFERE TR RN B R F IRk R R Rk Rk R R R R KK

1. EU CONCENTRATION Ok KATE (WTD. MEAN) 235.043 PCI/GHA
2. SID.ERKQK (EXTERNAL}) 0.000 PCI/GHA
3. STD. ERROR (INTERNAL) 6.155 PCI/GMA
4. VARIANCE RATIOC,F 0.000
5. FRACTICNAL STD. EERROR G.0262

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

AXIRBRRKREE ST RS R R RE R R R B RE LR

¥ RESULTS; AT TIME OF EVENT *
e rhFF IR BT IR IR FRR kR

BU CONCENTRATION OR RATE: 235.269 + 6.161 PCIL/GHA
- . Iy} .
ANALYZED BY: SMM  CHECKED: ~$5{_ug%¥37 REVIEWED BY/DATE: DO~ '27%.

CCMMENTS ANL_ REFERENCES:

TC (BY/DATE): CHR FILE:___ SR FORY: SA CARD:_

——— —

__CHEM FILE:_

CHR PORM  10,14,77 (BFL) PRIVACY ACT MATERIAL N0019VED

8000497



CALIIU

sk A g

-

[ I R s S B R
. ]

STATE/E *GATE
e *SAMFLYT DESCH

TAMELE SOP—wJMEEe
METHOD

DATE BEQUISTED
DATE ANALYZED
SAMBLE SIZE
ALIQUOCT EPACTION
vOl. OF ALIQUOT
Y2lLe MEASTEED

AT TANNT STACTAR

PRIVACY ACT MATERIAL REMOVED

212C
CHa
775812
TEOE23D
J.245
0.200
25.C00
DLoeh
ToANNE=-01

r.000T-04

4 *3ANPL:

293¢

NCL s

Q1

-y
s



SR T L (AN NV A ez O
syt JEATH/E sy @ S§IaTzoanllos LR (AP 2249
TEoT 1IN Iy AR R L3 ET IOV SIS
“T_f\:‘a_ "\:" --«-:—-—--.._—4-.qt";_i'[_'fh]"[b‘ .‘\{I'.n"q‘r-j:fv_ﬁ--_..—_—-_y_--w
! 2
1, SavslE TLedTIMA S i 3100
T, METHCD Cri el
. DARTY pREOILSSED R A 1708 .
L, CaTi ANal (-ok TAT AL T5rRpH
m, wANPLE 1Y A AT RV G138
L ALIgHCT (feolTLIUN) 1,000 1,300
7, <A¥PLE 5L7%F MrAGUEEO 3MA aL109 2.130
. 242 BU s8LES a2 $i.7u) 43,777
¢, sTD., FRPUZ 0T DR npv A, 3an 3,280
1. 24z PL 3AvPLC AR R STE ZaTHe 1NREZ
14, TEw FD OSRe0LE Coda N O a7 e 7337
f.. 233 pC 1% SA4RY L IO ToL 0 14,371
Tr. 81D EﬁSC@(CCU“Eb*€EE} =71 AT 3,233
Y.L, CONCTRTZATION L35 SCTI/GHA 17,407 110,858 -
o [ e FoeorT o=y o - - B - ! b S
iR, Syr, ERRJE(UNTHELS) DCLAGe LT3 1,754 -
LA ENCRS-CHR O DOCT. A L B e111c %

v‘=*=ff—&Wﬂiﬁ#*»#¥¥$:¥t¢?$#t$t¢$$¥¥#¥¥*Vtﬂ
" o '._‘."- - : .ll" “"ﬂ‘-._ '3...' \_._'l.',-":"f 1._\5“)},.0“:‘\\' *x

& F"“-*-’F'x—rre"‘kt—'t—##?ﬂ'-k;a’* #ﬂt!:':-tt-stv!x*##ﬁ#qr#r TR RS T

N No s T AT 0T e (W D 1o bx) 1IN 052 EC1L/GMA
-V (7T E=40) v, 1848 CIL/GOA
Ge 3TN0 tergs (LT SANEL 1.8 FCI/GRA
4, varTaNU" R TI2, " Ga. 2%
€, FRalTIONAL 3T 0. SERiF I RVAC)
n. 74 (MEAN) DN A T S Yeede_* o.148 PCI

'=:-.-.w=:."~.f¢,-,t\cq:ﬁ:tkrgf‘-x:;k;antt##xt#x:

¢ .o oSa[TEr AT TaAR 9F Y ENT o=
x omom #ﬂ*t#‘:}if;a#*‘kn#t.&iﬂﬂ#ﬁ!ﬁ#ﬁ* ~

J
i
)
o
e
el
T
b
=
a3
o
—
LR
—
<
T
A
1
L
.

U 1.7 4 1,149 BFCL/GAA
‘_,:‘.__:;w‘-) f:)-)z;_

VEATYZED BY: f%a  CHECKED: e ST  RAVIEWED BY/O0ATE:__ _IMZSCZL
COAMENTS BND_ESFIRENCEZZ

Ta {BY/LDATEV:  CHR FLLES

i

n Fart: 3A CAED: CH34 FILEZ:

o i s e e e pe—— i

CEE FORM 10,14,77 (BFL)

gpooudn

PRIVACY ACT MATERIAL REMOVED
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. PRIVACY ACT M“TEHIALREMOV:&PELS 1s A KON-RESIDENT DEA* " PLEASE ALLOGATS TO
FILLIN THIS FORM fexcept signa. .0 C€ OF RESIDENCE OF DEC.  SEQ.

WITH TYFEWRITER OR LEGIELE PRINTING . - '
T PLACE OF CEATH Reglstragion -~ N/ﬁl STRYR OF MAINOI® ORIGINAL
. . —— - DEPARTERLNT OF w_lue MEALTH — DIVIAIOM OF VITal, STATIwTICE "
| County ot Cmb Dist, No...._. ,] L : T
T CERTIFICATE OF DEATH

‘swnahin
au:c.&j,u:[-ciq -nm—-om.lnln.m..___m— )
*(Canosl tha thres Hrma Dot Applicebie—! Donote-nlﬂ“n.n.“‘n.rb wmrom ' Rogissorwd No_—_

\ N . FSD-E£59 — w5 ward, AU Bl L NG

: 3 - (11 demth voobured In & hoapltal or lnrdtnlon, Tive |ty NADE imstead Of izoct and ngmber,) . . :

é ' ' LENGTH OF TlME AT PLACE WHERE DEATH OCCURRED? __ _ . O mos e

2 ﬁu«:r. OF RESIDENCE: STATE TELAD coun Tawnshin — Road Dist__ ...
ORI'UW.L::: a.bodo—Do‘z;uuuu‘rp.n. “B. F, D." umsromdm;nm“" s ) ) . i

- Th LIST NO.

3(a) PRINT FULL NAME __ o _ o ,Jé"

MEDICAL CTERTIAICATE OF DEATH

~I~y O,

2 (b) W roteran, I (#) Seclal Semaity

e, NO___ na NMRNLE 2. Date of $aaths Mot OTOBER gy oF.
T G % (a) Siogin, widowed, meried, ,,._____Lif-.S' owr___S2. _umm_'rﬂ'ﬂ:
s MALE . f
L e YY1 ITL Qo MARBLED: | 70 S e e ,..,g___“
Sb) Mmoo nsbari wrwife € (e} Ags of brwband or wile it 24 n& ace 3.0
£ wive o 5°F _yan i ‘
T ‘ll'lhﬁud" d — = P
(Mooth ) (DAr) [Yeary
K AGE: Yoary Montiv Dann H 1een thun oee day

31 13 o it

m_ELElaﬂ QLAP.EAN.&ILYAMW

(City, Lown, of SOMDLY] (State of IorelEd GOAUOWT

1 Guatsenpaten CENE RA b MERCHAN E:/__ Aj:
1L indueiry o busi S84 E : Q‘

LA
g 12 Nesrs_ _ i

[ o L —
(Cry, sown, of county) {Svaia of Toreigth country) what or
5 “_ mm-. "y an ' zg; PA“%“ GMCCS‘?‘MJ
mwm PLSNLN inge? Lorkeate OAULCAT OF
" (Ciy, town, or county) (sietu V'&w A wwm [ rr™ /J/ .
7 Ha dckbie & wherd
16, INFORMANT — M&a
b P, 4 N

dta aticn of &

' rhﬁ:g@“ C.b_ ‘?_ﬁ'-_t— __________________ Was disoase In arry way
{ (b} W _ﬁ:"!w Mq/i‘_

{ OF BURI b/ /
G ¢
| el 1277 AN L ok £ 602 p—
o AP ST JEXES | o tacic ..m........n.’zjr,
Road pist. Vﬂlll_ﬂ_l‘f_g-_‘l-l *N. B.—Btate the discase coueing death AL gagpen-ot~death [rom Sviclenzd, cusualty.
Stute. = X!?«'\S' or any undus meane” must be refecced 10t hmmwm_vy%

M. D.

o

,uu:ldlnt:‘tu AT e EEN S —

=2 wu‘{ T 2,
o N Ty 7 o, B4 0T 4 2
bfbﬁ&de, 6/44 /Jr/:’/xr}'-;ﬂ L]

PRIVACY ACT MATERIAL REMOVED

8000502



050008

—

-
o URIVACY ACT MATERIA_L REMOVED

_ MAR 2 ¢ 1975 *
To Whom It May Concern:

~

( )
. of Corpus Christi, Texas
{(name) {city and state)
being the next-of-kin of , do
' (name)
hereby authorize the disinterment and examination of the remains of my

I,

late fathEr ' . under

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

Laboratory, 9700-Sout_h 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 Iaboratofy
for the purbose of carrying out such examination and to retain such bqne
specimens as the sc‘i_entific.personnel may deem fit. Following examination,
the remains will be returned for réinterment. 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.

ECF—NE'D ' Signature — . : .
D??‘Q?’q% ' - Corpus Christi, Texas 78404
QOROS Address City, State
1\ |
o | Mar. 20, 1975
_ ‘Date
PRIVACY ACT MATERIAL REMOVED

Witness:

i thoite Lifass

Name Address éity, State



h060008

{0

L PRIVACY.ACT MATERIAL REMOVED

. | AR 2 6 1975
To Whom It May Concern;

-

I, of L ;[_:Z 2 é ' ’
(name) ~ (city and ata te)
being the next-of-kin of o . do
{(name) '
hereby authorize the d151nterment and examination of the remains of my

, under

late :ff&’ Zh ey t i i — o
(relationship) (name)
the direction of the Center for Human Radiobiology of the Argonne National

Laboratory, 9700 South Cass Avenue, Argonne‘, Ilinois 60439, or its
scientific successors, such disinterment and examination to be for the
purposes of advancing medical and scientific research and education. I
'éuthoriz’e the tran_éportation of sé id remains to Argonne National Labo'rator'y
for the purpose of carrying out such examination and to retain such bqne
specimens as the scientific .'personnel may deem fit, Following examinétion,
the remains will be returned for reinterment, The grave site will be restored
to its. origiﬁal -condition after disinterment and again after reintermeht.' Ail

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

Signature
Y i
RECE\\JE _ /:-f-ZIF-:a ZJQ_ 2053
' 5% ' Address City, ' State
pROE |
) Laceh (8 1225
GrR RECORDS Date o -
' 1
Witness: | : C PRIVACY ACT MATERIAL REMOVED
. |
e ' L ) G LEFn LA .

Name Addras; City, State



5050008

7 ACS
If it can be done convenlently jF -
I would like to be advised if and -
where the results of your findings
become available for review,

PRIVACY ACT MATERIAL REMOVED

e |

To Whom It May Concern; MAR 2 6 1975 .
: _ ¥
I, . of #Arlington, Texsas , B
(name} {city and state)
being the next-oi-kin of - , do
{(name}
hereby authorize the disinterment and examination of the remains of my
late father . . under

(relationship) {name}
the direction of the Center for Human Radiobiology of the Argonne Naiionail

Labeoratory, 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 tran.sportation of said remains to Argonne National Laboratofy
for the purpose of carrying out such examination and to retain such bqne _
spacimens as the scientific personnel may deem fit, Following examination,
the remains will }.;Je 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 . | - , . \\
RECENED _ \ Arlington Texas 76010
| v Address . , City, State
iR 0210
March 18, 1975
CHR RECORDS _ Date
Witness: PRIVACY ACT MATERIAL REMOVED
. - . arlington, Texas

. N _l' ———— - ..
I N, [ PR RPN Cliler Sk e




9050008 -

Py T
ORIVACY ACT MATERIAL REMOVED

To Whom It May Concern: MAR 15 1975
I e of _{ @W%/z | @’/}
(name) 7 Acity ang state)
being the next-of-kin of , do

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

late ’/lj [ZIZ .. ' ‘ ' , under

{relationship} (name)
the direction of the Center for Human Radiobiology of the Argonne Natlonal

Laboratory, 9700 South Cass Avenue, Argonne, Illincis 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 said remains to Aréonne National Laborator'y
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 Icondltion after disinterment and again after reinterment. All

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

Signature

— —

- f/J /S /fty/ 2 .

Address _' . City, State  7&7¢y
3-7-75 &
_ S
PRIVACY ACT MATERIAL REMOVE N %’Ll &
Witness: el Q‘y

f Name Addvoss // {u/? , gmw




L0S0008

~ ’

. '\_'"l ) - A “ j
To Whom It May Concern; PRIVAGY ACT MATERIAL REMOVED .
| MAR 15 1975
L e of ///&Z & ol
(name) ) feity and d, state) / A

being the neXt-of-kin of

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

late ‘%//7& (o . _ T _under

(relationship) (name} )
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 rﬁediqal and scientific research and educatidn. I.
authorize the transportation of said remains td Argonne Nétional Laboratofy
for the purpose of carrying out such examination and to .retain such bqne
spacimens as the scientific bersonnel 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,
. _

Signature o
e T, T T T
/,#/// T7/£7'//c’,3-
‘ Address City, State S
’ ; &
C__ / s - ‘_-—-""-" Q
Date | Q_‘v q/Q’ qu
& &
Witness: PRIVACY ACT MATERIAL REMOVED Q.Q-
&
(e K
- . N ﬁ/‘ g(’ b (/’L/ }CZ&JS( 'Y-:z'/ /f(:
(-y/{lme . Address City, Stato
L

b I
//L/,[,c[(/l Ll S 7977



8050008 -

To Whom It May Concern:

tﬁ) _ | S A e e xc}é{f

PRI‘.{ACY ACT MATERIAL REMOVED

MAR 15 1975

’ /" (naé) 7 : ) cxty r;md atats;)
being the next-of-kin of . - - g , do
' {name}
hereby authorize the disinterment and examination of the remains of my
’ _
late .:_/’c /// ' ) } , under
“(relationship) (name)

the direttion of the Center for Human Radiobiology of the Argonne National
Laboratory, 9700 South Cass Avenue, Argonne, Illinols 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 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 wlill 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 mea.

. _ s
Signature . N Lo
) . ,,4;4,&2/4;/ ; e i
Address City.. ’ State
g 7 TS o
Date \“\Y/
: '(f(’ ,/\("J
PRIVACY ACT MATERIAL REMOVED Q‘g’ (N c-
Witness: : ‘%@3’ &
_ &
v <

: . e . 7
7/ — . 72{ ﬁw@ﬁ,bﬁdé’f %/{ '(24/75:” Z“-uc’ o‘e‘q‘
! Name - Address Gy, State
/ PALLE T4




pUsSUUUY

ARGONNE NATION LABORATORY — CENTER FOR HUM™QN RADIOBIOLOGY
ia% | 3

Proposed by Date 1
PROPOSAL FOR EXHUMATION MMS  (JEF) 4/3/75
PROSPECTIVE CASE DATA
Fame Case NO. Date Of Dirch
CHI-/ 40-004 _
Date of death Place of death Autopsy? Remains
10/3/45 Chicago, II. A Yes —_ No |.XNormal __Cremains
RADIOACTIVITY DATA

COmpany, Ro_e.pital, M.ﬁT, etc. Type

EXPOSURE: | Y C B i Ypaf. Pu
Radlonuclide, Amdunt (if7fnown) Dates Aprif 16 /245

. 3 . - /

INTAKE: Py’ qCVJJ o de 048 i From Io
Nuclide Amt. Date - 4 Lab Nuclide Amt. Date Lab

] RESIDUAL:

— 'REASONS FOR POST-MORTEM STUDIES .
s Unknown body burden X priority group - Known intake —— Medical
—.Calibration comparison — Ra-228/Ra-226 _X_ Distribution a— Other

EXPLANATION PRIVACY ACT MATERMA-REWOTET—
PROPOSED Microradiography, Autoradiographic distribution of Pu in bone.

ANALYSES Ra_d('cclh emn ’) Pnfﬁo/ﬂg& mrc T:Q.J* ‘J" Y- Myd .

. _

REVIEW AND AUTHORIZATION

Number of known Estimated number Court action anticipated*

relatives [+ of consents needed 6 - Yes —4— No

Cemetery Address : Cooperative?

L Austin, Texas — Yes ... No _X% Never used

Funeral Home Address -

. ? Chicago, 11. w Yes .. No X_ Nevir used

Prognogis of suitable remains Reason: By 9_5’%

— Good X Fair —— Poor Ec é iz-/"-O’M ;}‘ Date 4/3/7‘:)/

Comments ;

PRl‘MYﬂf‘_‘E aa
; - A AATERIAT ReMOVED
anno

RECOMMENDATION: .. Yes . No .. sa

¥y N Ay .

L Scientific Reviewer Date

Comments; :

TAssignment of’ responsibilities for permits v S

APPROVAL? _ Yes.__No._.Defer

Director of CHR Date




Mame of funeral ditector

TEAAS STATE DEPARTMENT OF HEALTH PERMIT 12 Q
BUREAU OF YITAL STATISTICS BURIAL-TRANSIT PERMIT MUMBER 0 L I,
A 1. Full name of deceased 2. Dote of death{month, day, ond ywor)} 1, Daath due te
IPERSOMAL communicable YES
IDATA ON October 3, 1945 dlzease o
! OLCEASED 4. Sex §, Color or roce |6, Age In years | 7. MEAESSE MUFE (elty or preclnct no.} {eounty) (stute)

i

; Male FROM: Austin, Travis, Texas
' Method of Boriat E] Cremotion L__] Place of burlal (name of camatery or cramatorkum} {eHy oc town) (ate
: ] removel or . ,

i MAHNER AND dlsposal Removeli ] Disinterment dlsposal Chicago Illino.

License number Business oddress

1 PLACE OF .
" DISPOSAL 6220 - Austin, Tex:
: Homae of embalmer (if none, write nonae} Licenss number| Buginess address
: A certificate of deoth having been fllad os required by the laws of Texos and all lows and regulationa gaverning the preporation and
' #:JDTNH$2IZ*- disposal of dead bodles having besn camplied with, parmission is hereby given to dispose of the bady as idantifiad above.
. GISPOSE OF Signpryrs of local rq?}shar = ) Clatrict (city ot pracinct no.) {county) [Dare
' BODY AN/ £ AN 1o
. L B Tl L 6-9-1975
; Bf';as Dote nd Mams of cemstery or cremotory
! DISPOSITION Burled D i B
: OF _BODY Locotlon (cify ar town) (cnunfy] {store} Mama of sexton or person in :hargu
. Cramated D 4
i

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. s
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 nc 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 ralning 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
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unsuccessful, hut brought a 5 gal pail. This proved to be tco big to use as
a hail. 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 pleces of glass and metal,
This appearad 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 bhones 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

Alr 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
plcked up the remains at O'Hare Airport and delivered them to me here at
Argonne. '

JEF :frc
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,AUSTIN, TEXAS 78752, 512/454-5611

For the Funeral Expenses of: 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.

To: Mr. Joseph E. Farnham Date April 18, 1978
Center for Human Radiobiology
Argenne National Laboratory For the Funeral Expenses of: .
Argonne, Il11. 60439 _ -0

P Reinterment of

Professional services of staff § 100 |00
Facilities and equipment
Auto equipment

Casket as selected
Outside container
Clothing

Sales tax

CASHDISTRIBUTED FOR YOUR CONVENIENCE

Exira cars
Equipment, Cpening and Closing grave
_._ Certified copies of death certificate - 100 |00
Flowers, tax included
Clergy honorarium
Cemetery spaces
Transportation
Obituary notices

QQO § 204 00
#)astre W&
el
f“v"‘ofm *

) cuUNCERAL HOME Paid In Full
AUSTIN, TEXAS 78752
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August 7, 1975

Re:

Disinterment and shipping

Balance on account:

MICROFILMED
APR 2 71976

AUSTIN, TEXAS 78752 CHR/RECORDS

FUNERAL HOME
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