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ARGONNE Ty (\
NATIONAL N
LABORATORY INTRA-LABORATORY MEMO

November 27, 1985

TO: E. Huberman

ROD

FROM: R. A. Schlenker

SUBJECT: Freedom of Information Act Request

We have been unable to locate the memo from Rowland to Schultz dated December
21, 1972 which you requested about 5:15 p.m. yesterday following the receipt
of a letter from D. T. Goldman to A. Schriesheim concerning this matter. As
today 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-laboratory memos on the 18 plutonium research subjects referred to
in the Goldman letter, mention them by name and give personal information
about them. The release of such documents would be a violation of the
patients' privacy and the right-to-privacy is protected by law. It would also
constitute a violation of normal ethical practice in the handling of patient
medical records.

The subjects referred to have been studied by several organizations since the
mid 1940s. Non-personal information can be found in the scientific
literature. A good review and guide to the literature up to the time of its
publication can be found in Patricia W. Durbin, “Plutonium in Man: A New Look
at the O0ld Data," pp.469-530, Radiobiology of Plutonium, Edited by Betsy J.
Stover and Webster S.S. Jee, Published by the J. W. Press, Department of
Anatomy, University of Utah, Salt Lake City, 1972.

1w —

80018219
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LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO

April 26, 1978

TO: File of . - (40-015)
- FROM: A. F. Stehney
SUBJECT: Inquiry as to the status of reputed relatives from whom

we do not have signed permission for exhumation of

While reviewing the case file of , I noted that
Dr. Jan Lieben’'s memo of November 28, 1973, listed an "
as one of the second cousins. But no subsequent reference to
was found. June Hamilton phoned Dr. Lieben who said that he
did not recall why there was no follow-up of and suggested
that we phone some of the relatives from Argonne.

April 25, 1978

I phoned ) ~ (Rochester, New York, area) and
asked whether she knew of the whereabouts of who is
reported to be a second cousin. was very positive in
saying that she had never heard of an .

I phoned . Since he was not in, I told
that I was trying to determine who is and where is .

said she never heard of him, that must be who
is long dead, at least the she knew of is dead. Arranged
for AFS to phone after 6:00 p.m.

By phone, confirmed that there was an

now dead, who had two sisters in Rochester. He suggested that I call
one of the sisters. also informed me that his
( father, died in 1974.

April 26, 1978

By phone, confirmed that was
her brother and that he died "four years ago."

Summary
1. The " " listed in Dr. Lieben's memo of

November 28, 1973, is really , who is now dead,

PRIVACY ACT MATERIAL REMOVED

8001830
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INTRA-LABORATORY MEMO

PRIVACY ACT MATER)

April 27, 1978

TO:

FROM:

SUBJECT:

information.

AFS:frc
attach.

M. R. Gaspari

A, F, Stehney

AL REMOVED

LEG

RER

Request for an opinion on ANL liability relative to

disinterment

As follow-up to our phone conversation, I am sending
documentation pertaining to the request from a cemetery for release
from liability for exhumation of a man who died in 1947, It happens
that this is one of the plutonium injection cases. OQur proposal to
exhume these cases was approved by the ANL Review Committee
(ethics) in June 1974 (R. J. M. Fry to A, F. Stehney, June 28, 1974).

Attached are the following documents:

(1)

(2)
(3)
(4)
(5)
(6)

Letter of 8/1/73: D. F. Fitzgerald, attorney, to

J. Lieben, M,D., a CHR consultant

Letter of 8/22/77: C. E. Davis to M., M. Shanahan
Letter of 9/15/77: M. M. Shanahan to C, E. Davis
Memo of 4/19/78: J. E. Farnham to A. F. Stehney
Memo of 4/26/78: A. F. Stehney to case file

Proposed draft of a letter (A, F. Stehney to C. E. Davis)

Please do not hesitate to contact me if you need more

cc: G. J. Hamilton (wo/attach)\/

8001831
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TO: Tile of (40-015)
April 26, 1978
Page 2

CRIVACY ACT MATERIAL REMOVED

2. died in 1974.

3. Therefore, the exhumation permissions signed by

and include all of the known surviving next-of-kin
of . who died in 1947. '

23 m
AFS:frc
cc: G. J. Hamilton

J. Lieben

SrpyAGY ACT MATERIAL REMOVED

8001832



PRIVACY ACT MATERIAL REMOVED

CENTER FOR HUMAN RADIOBIOLOGY

Uol C-AUA-USERDA

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

April 19, 1978

TO: A, T, Stehney \/.

FROM: J. E. Farnham M
40-015. e

SUBJECT: Disinterment of

At 10:30 am. I received a telephone call from Mary Margaret Shanahan
who related the following information:

1) She had just received a phone call from of the
Funeral Home.
2) had said he in turn just received a phone call from the
manager of the Cemetery.

3) The Cemetery requested a letter from the Center for Human Radio-
biology relieving the cemetery of all liability for their involvement
in the disinterment, '

4) The cemetery was ready to perform the disinterment after receipt of
the letter,

I told Mary Margaret I would take care of the details. As soon as I
receive some feed-back from you on how you wish to word such a letter of ;
having the Center for Human Radiobiology assume all liability, I will call
Mr and set up the disinterment.

xc: R. A. Schlenker -
M. M. Shanahan
G. J. Hamilton
Record Room
JEF:bj; PRIVACY ACT MATERIAL REMOVED
8 U 0 I 8 3 3 CENTER FOR HUMAN RADIOBIOLOGY

9700 S. Cass Avenue, Argonne, Illinois 68439 Tel. 3127537711 Ext. 4625
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LABORATORY PRIVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO

November 4, 1977

TO: A. F. Stehney
FROM: J. L. Lieben
SUBJECT: Plutonium Exhumation Cases

Reference is made to your question, this date, regarding informing relatives of
plutonium cases to be exhumed of the actual plutonium injections.

Re: (40-010)
In reviewing my records, I found that, shortly after having received instructions
to inform survivors, I told Mr. (May 10, 1975) that his sister

had had plutonium injections.

Re: (40-015)
While this does not appear in my records, I do recall that I have informed all
' relatives, including

and , of the fact that plutonium injectio_n; had been given to .

Re: _ (40-003) _
I also informed and, during my last visit, the two
brothers, and 3, that had received plutonium injections.

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

(40-011).

- In all future contacts with relatives of plutonium cases proposed for exhumation,

I will make it a special point to.inform them of their deceased relative's exposure
and report this disclosure to file. - .

~

(71. Lieben

TL/ 1w
xc: G. J. Hamilton
R. E. Rowland

CHR Records Room (7) PRIVACY AC'T MATERIAL REMOVED

800183y
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NATIONAL PRIVACY ACT MATERIAL REMOVED

LABORATORY INTRA-LABORATORY MEMO

Received: April 13, 1977

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

SUBJECT: Exhumation of

—

April 5, 1977

1. After several unsuccessful phone calls to the funeral home to

obtain the name of the Monsignor in charge of the

Cemetery, who allegedly was blocking the exhumation of

I called the Diocese of Rochester. 1 learned that the Rev. Monsignor
_was in charge of the cemetery, phone

and that the lay person was Mr.

2. I called Monsignor for an appointment and visited him on
April 5, 1977 at St. Mary's Church, 15 South Street, Rochester,
New York. I explained the program to him—he appeared interested
and cooperative. He wishes to discuss matters with his (the
cemetery's) lawyer and the board and will let us know.

Apparently this seemed to have been more a problem of communications
than anything else. At least, let us hope so.

JL:ddh

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

PRIVACY ACT MATERIAL REMOVED

8001835



PRIVACY ACT MATERIAL REMOVED /59—;:
) JE

CENTER FOR HUMAN RADIOBIOLOGY

Yol C-AUA-USERDA

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

December 20, 1976

MEMO TO: Jan Lieben, M.D.
F RO M: M. M. Shanahan

SUBJECT: Exhumation of 40-015

Attached is the correspondence relating to the exhumation
of about which we talked on the phone recently:

Ltr 9/9/76 Schlenker to Shanahan

Memo 9/14/76 Schlenker to Stehney

Note 9/21/76 Shanahan to Schlenker

Ltr 9/21/76 Shanahan to Funeral Home
Memo 11/8/76 Mehta to file

. I hope you will be successful when you discuss the matter
with the monsignor.

8
Xc: M.H.Chalfen
A.F.Stehneyr’/
. &
0‘ ,
N\ A
REMOVED ) S\
pRWACY ACT MATERIAL REl & vx\o)
BN R
N O
s NS
)\( _‘3‘3
SOV
g
8001 83b SOUTHWEST FIELD STATION

6619 East Monterosa St., Phoenix, Arizona 85018 Tel. 602-949-5600
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UotC-AUA-USERDA

CENTER FOR HUMAN RADIOBIOLOGY

Argonne National Laboratory e Massachusetts Institute of Technology » New Jersey Field Station e Southwest Field Station
November 8, 1976

MEMO TO: File

F R 0 M: Janet Mehta

SUBJECT: . 40-015
Deceased
I phoned Mr, at the Funeral Home (
¢t in Rochester, NY. Mr. informed me that he couid not

give me an estimate of Mr, exhumation, The monsignor at the
cemetery where Mr, is buried, is disputing the legality of the
exhumation., The monsignor was a close friend of both Mr, and Mrs,

. He feels that the would have been against the exhumation,
JM

xc: M., H. Chalfen
A. F, Stehney
J. Lieben

01 REMOVE ce®
PRIVACY ACT MATERIAL REMOVED (NEP
) =

WM _
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\"\'DCJ A\
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i
8 0 0 I 8 3 -I MASSACHUSETTS INSTITUTE OF TECHNOLOGY

RADIOACTIVITY CENTER Room 4-063
Cambridge, Massachusetts 02139 Tel. 617-253-4831



_ ARGONNE { : (‘-\)
NATIONAL PRIVACY ACT MATERIAL RemovED
LABORATORY INTRA-LABORATORY MEMO
September 14, 1976
TO: A, F. Stehney
FROM:  R. A. Schlenker
SUBJECT: Exhumation of , 40-015
%

I spoke with two undertakers on my visit home: Mr. ~at
the Funeral Home, ) Road, Rochester, New York 14626, and
Mr. ) at the Funeral Home Inc.,

South, Rochester, New York 14617. In contrast to Mr, of the

Memorial Chapel, who finally refused to cooperate with the Center, neither
‘expressed any hesitation to carry out the work. Both gave rough estimates of
cost which differed principally in the fee for professional services. Mr,

fee is $275, which I judge to be rather high. Mr. estimates a total of
$350 to cover professional services, transportation to the airport on disinter-
ment, transportation from the airport on reinterment and the reinterment vault.
When this total is adjusted for the transportation charges of $50 each way and the
vault cost of $150, $100 is left for professional services. While Mr. was
less firm about the professional service charge than was Mr he considers
the undertaker's duties to minimal for a disinterment. I have the impression

that a firm estimate from him would include professional charges which were much
less than Mr. charge. At the end of my conversation with Mr, I
told him that a letter formally requesting a cost estimate would be sent to him

by Mary Margaret. I also left with him an edited copy of the letter sent by

Mary Margaret to Hedges requesting a quotation.

The other charges mentioned in my discussion with Mr. and Mr.
were:

Cemetery charge for disinterment $300

Cemetery charge for reinterment 150

Transportation to airport 50

Transportation from airport 50

CMAS pouch ' 35

Reinterment vault PRIVACY ACT A 150

’ TERIAL REMOVE

Ziegler case or pine box AL REMOVED 75

Airline transportation cost no estimate

Both undertakers would agree to our supplying the . case as a

cost saving measure,

800i838



Page 2. L ’ ' )
R. A. Schlenker PRIVACY ACT MATERIAL RE
September 14, 1976

MOVED

I called Mrs. Mary Sypian of the Monroe County Department of Health
and learned that an undertaker from a county bordering Monroe County could
operate in the county without special permission. Thus should Mr, ' fees
be too high, or should he ultimately refuse the work, we could utilize the
undertakers from in Livingston County who exhumed
(40-010) for us.

The two undertakers and v all spontaneously offered the
opinion that the major obstacle to this exhumation would be Miss . who
is in charge of the Cemetery. I learned that she runs the

cemetery “with an iron hand", and her decisions are final; she can't be over-
ruled, even by the bishop; she is blunt and cold; she doesn't like men.

I learned also that the cemetery permits disinterments only at certain times of
the year, apparently when there is little grounds maintenance work. They will
permit no exhumation right now. Also they probably will want copies of the
permission forms signed by the relatives.

The cemetery lies on both sides of Avenue just north of
. The grave is a short way from the cemetery office on the west side
of Lake. (It is in section tier and is grave number It is a double
grave with an attractive ivy covered polished granite headstone bearing, in
addition to the family name the following names and dates:
1885—1914, and , 1881—1847,

According to the north end of is wet and

the south end is dry. The plot lies midway between the north and south
sections making difficult an educated guess as to the condition of the remains.

RAS:clg

cc: J., E, Farnham
M. M, Shanahan

o _D
DRIVACY pCT MATERIAL REMOVE

8001839
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NATIONAL PRIVACY ACT MATERIAL REMOVED :
LABORATORY : INTRA-LABORATORY MEMO

TO:

Received: March 18, 1976

CHR Records Room

FROM: Jan Lieben, M.D.

SUBJECT: Contacts

'3/5/76:

1.

Re: .  After many phone calls to

( ) at China Lakes,
always without reply, 1 left for San Diego on 3/5/76 at
3:30 p.m.

2. From San Diego, I drove to East Whittier-Los Angeles to the
residence of on ] . We
had a long conversation--almost two hours. I learned that

, his daughter, and her husband had left the
Navy at China Lakes and now live at
Santa Barbara, phone has Hashlmoto s
disease and thyroid disease (? radlatlon effect debates
Mr. ). He pulled out signature which he has
had for three years! He finally signed his copy with the
condition that he will receive a report!
This case took almost five years and four visits to his home!
The grave, according to is double deep, 8 feet.
Mailed signatures to M. M. Shanahan.
3/6/76:
1. Re I met at his residence on
) having made a previous
appointment. He is 70 years olid. Obtalned his signature
without any difficulty.
JL:jmt
cc: A. M. Brues

J. E. Farnham
M. M. Shanahan

A. F. Steh
ehney PRIVACY ACT MATERIAL REMOVED »

80018L0
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LABORATORY INTRA-LABORATORY MEMO
Received: March 3, 1976
TO: CHR Records Room
FROM: Jan Lieben, M.D.

SUBJECT: Contacts

1/8/76
1. Re Received signed permission from
or exhumation of above.
2. Torwarded same to M. M. Shanahan.
1/10/76
1. Re . Called ~ , born

, and offered him measurements and examination at MIT,
having first discussed matters with M. M. Shanahan. He is
not interested in travel now - maybe in spring. Also asked
him re permission for exhumation of
"Have not decided yet". Will call him in March re both
above. Gave him M. M. Shanahan phone number.

181008

KIt .2& (1 1.ARAY

2. Re _ Called information for phone number of
‘in San Diego - none listed.
3. Called to check on spelling of above name and
learned we got it wrong——lt is Je
4. Obtained from information: .
1/26/76
1. Re Called o in Daytona Beach
re exhumation of his great grandfather. "Yes I talked to
my mother. You send her the form and she will sign it for
you." . -
2. Forwarded forms to in Sumner, Missouri.
2/13/7¢6
1. Re Received phone number for
S daughter, in China Lakes, .
2. At M. M. Shanahan request, I called phone
» re his brother of Pittsburgh. The
old man is whole and hearty.
3. Re . Called his son in San Antonio, Texas,
"No, I am not going to go along just now,
maybe the next time I get to Belayr, Md. I'11l talk to the
attorney. URIVECY ACT MATERIAL REMOVED
JL:jmt
cc: A. M. Brues M. M. Shanahan

J. E. Farnham A. F. Stehney
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(?ﬁ?é?é?;j;:ﬁ? RIVACY AT MATERIAL REMOVED --
LABORATORY INTRA-LABORATORY MEMO
Reéeived: March 3, 1876
TO: CHR Records Room
FROM: Jan Lieben, M.D.
SUBJECT: -

Following receipt of a letter to M. M. Shanahan by

I visited Funeral Home in Rochester, New York and met

Mr. and discussed his letter with him. He appeared much
more cooperative than one would have expected. He wants for

his own records:

1. A letter from Argonne stating that there was no danger from
radicactivity for those employed in the exhumation.

2. The cemetery needs a statement with the exact relationship
to Fred Sours of those who gave permission for the exhumation.

3. In the course of the conversation, he informed me that there
had been a recent write-up in the Rochester paper that
Strong Memorial Hospital had used patients for guinea pigs
in plutonium research!

JL:jmt

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

PRIVACY ACT MATERIAL REMOVED

80018y2
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NATIONAL PRIVACY ACT MATERIAL REMOVED 7
LABORATORY INTRA-LABORATORY MEMO

Received: December 19, 1975
TO: CHR Records Room
FROM: Jan Lieben, M.D.

SUBJECT: Contacts

12/4/75:

1.  Re Received permission from and
for exhumation of above.

2. TForwarded both to M. M. Shanahan. This concludes this

case.

12/11/75:

3. Re . Called . of

. Drive, Danbury, Connecticut, phone
;;7 : to make an appointment. "No I can't
see you." I explained purpose of visit. "I need some
proof that you are on the level. A letter from MIT or
Argonne." I promised to supply this and would also send
her the forms. brother, or
, lives on - San Diego, Calif.

4. Called M. M. Shanahan to write the letter.

12/14/75:

5. Re . Visited

at his residence at Ave., Atlantic
Heights, N. J., . Explained purpose of my
visit re exhumation of his mother. He was worried
regarding his own radiation exposure while a fetus -
he was 4 years old when she died. I discussed this with
him. Obtained no commitment. He will think things over
and let me know - left forms with him. The best time to
call him is about 9:00 p.m., that i1s when he gets up to
go to work as a truck driver. His uncle,
in Houston, Texas, has died and he is the only survivor.
(See M. M. Shanahan note of 9/17/74.)

JL:Jmt
cc: A. M. Brues
J. E. Farnham
G. J. Hamilton
M. M. Shanahan PRIVACY ACT MATERIAL REMOVED

8001843
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NATIONAL PRIVACY ACT MATERIAL REMOVED -

LABORATORY INTRA-LABORATORY MEMO

Received: December 4, 1975

-

TO: CHR Records Room
FROM: Jan Lieben, M.D.
SUBJECT: Contacts
11/14/75:
Re . Called , .
"No I have not talked to yvet. Will talk to him
over the weekend."
11/17/75:
Called . re at his Danville, Illinois
home, . "Yes I'll go along with the exhumation -
will send - -you the forms."
Mailed signed permissions re to M. M. Shanahan.
-— N

JL:jmt
cc: A. M. Brues

J. E. Farnham

G. J. Hamilton

M. M. Shanahan

PRIVACY ACT MATERIAL REMOVED

800184Y
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NATIONAL PRIVACY ACT MATERIAL REMOVED
LABORATORY INTRA-LABORATORY MEMO

Received: November 19, 1975

TQ: CHR Records Rocom
FROM: Jan Lieben, M.D.
/;;7 SUBJECT: (Plutonium)
11/15/75
1. Drove to Rochester, N. Y. and visited at
chester, N. Y., phone I

explained our request and obtained her 81gnature for
the exhumatlon of above. No she does not know where

is. "Maybe my sister knows."

2. Visited ' , Circle
Fairport, N. Y. Again explalned purpose of visit and
obtained permission. "No I don't know where is,
but phone , will
know. Give her a call.”

3. Called is married and is now

and lives in Connecticut. "If you

call me tomorrow I'll give you her exact address."

(Both above two visits were made without appointments. Please
refer to my previous notes of 11/28/73, 1/74% and 5/74 about
this case.)

11/16/75
y, Called again. address is:
Connecticut

JL:jmt

cc: A. M. Brues PRIVACY ACT MATERIAL REMOVED
J. E. Farnham
G. J. Hamilton
M. M. Shanahan

8001845
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LABORATORY INTRA-LABORATORY MEMO

Received: May 14, 1975

TO: CHR Records Room ,

MICROFILMED
FROM: Jan Lieben, M.D.

NOV 5 10°g
SUBJECT: Rochester Plutonium Cases

CHR ReC -3
5/10/75: .
1) Re Informed Mr. ) ,
Rochester, N. Y., phone , that his sister had plutonium

2)

injections, has been exhumed, and reinterred.” Thanked him for his help.
Plutonium did not seem to register. He said he was glad to be of help.

Re Drove to Prestige Acres—now ’ Trailer
Park, Batavia, Route 33 (east of Batavia). Visited niece,
phone .. Learned that husband, celebrated

his 90th birthday in better health. He's still in the nursing home so we'll
have to continue to wait. She does not know whether family will go along
with project. Batavia is mid-way between Rochester and Buffalo, N. Y.

Re , Called ( , ',
Fairport, Rochester. "This is a bad time to discuss
this — we have sickness in the family. Call me next time you are here."

JL:jmt

cc: A. M. Brues

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

On 5/14/75, A. F. Stehney asked Dr. Lieben to inform
that there had been a delay in returning his sister's body, but this would
be done soon.

BRIVACY ACT MATERIAL REMOVED

80018ub
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80018417
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PRIVACY ACT MATERIAL REMOVED

New York
Date of
Death Place of Death
07/31/46 Champlain Valley Hosp.
Plattsburg, Clinton Co.
07/02/47  Strong Memorial Hosp.
. . Rochester, Monroe Co.
05/17/59 Riverhead, Suffolk Co.
01/13/55 Jamestown,
_ Chautauqua Co.
12/17/64 William St., Mt. Vernon,
Westchester Co.
07/07/49 Adams St., Bedford,
Westchester Co.
07/08/67 Warrensburg,
Warren Co.
04/07/68 Wallkill, Orange Co.
03/12/52  St. Peter's Hosp.
Aibany, Albany Co.
04/08/69 Long Island Jewish Hosp.
New Hyde Park, Long Island
12/25/70 Scarsdale, Westchester Co.
02/18/35 Benedictine Hosp.
Kingston, Ulster Co.
08/01/70 So. Nassau Comm. Hosp.
Albany, Albany Co.
12/12/52 Bellerose ‘
07/01/74 Albany Medical Ctr
Albany, Albany Co.
12/03/71 Res:
Bayshore, Suffolk Co.
01/04/57 No. Westchester Hosp.
Bedford-Mt. Kisco,
v Wesichester Co.
02/26/48 Long Beach Hosp.

Long Beach, Nassau Co.

REEaTa LY ol

PRIVACY ACT MATERIAL REMOVED



CENTER FOR HUMAN RADIOBIOLOGY

Uof C-AUA- USAEC

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

Bureau of Vital Records '

: h 10, 1975
State Dept. of Health Marc 1
Albany, New York 12237

Dear Sir:v

The Center for Human Radiobiology, whose research is supported by
the U. S. Energy Research and Development Administration, is conducting a
long~range study of persons exposed to radioactive materials. This study
will provide valuable information which will enable us to evaluate the toxicity
of radioactive substances.

It is vital that the Center obtain the best copies possible of the
ORIGINAL death certificate of each of those deceased persons whose exposure
during life requires their inclusion in the study. (Record handling procedures
of the Center assure the continued confidentiality of any such records.)

Therefore, we are writing to request two (2) copies of the ORIGINAL
‘death certificate for those persons named on the attached list., The dates '
and places of death are included wherever possible. In some instances death
certificate copies have been requested before, and a certification of death
other than a copy of the original certificate has been obtained. Should this
be the case for any of the listed persons, we have attached a copy of the
information we do have to assist you in your search.

The fee per certificate copy, for this serv1ce is enclosed Please
send your reply to the attention of:

H. A, Schultz,~D-203

Curator of Records

Center for Human Radiobiology
Argonne National Laboratory
9700 S, Cass Avenue

Argonne, Illinois 60439

Thank you.
Very truly yours,
& Dt Bloarei Bt
G. June Hamilton
Medical Assistant
GJH:jmt
Enclosures

CENTER FOR HUMAN RADIOBIOLOGY
80 01 848 9700 S. Cass Avenue, Argonne, Iflinois 60439 Tel. 312-739-7711 Ext. 4625
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NATIONAL - .PR _ : ~
LABORATORY - IVACY ACT MATERIAL REMOVED INTRA-LABORATORY MEMO
Received: February 8, 1974
TO: CHR Records Room

-26 (11.68)

FROM: Jan Lieben, M.D.

SUBJECT: Phone Calls and Contacts

1.

=

JL:jt

1/27/74 - Ca'lled Yale Baptist Church and spoke to minister. He does not
know Duncard or Dunken Cemetery nor Absolom Pierce. Suggests I call
Yale Township office.

1/28/74 - Received death certificate of from nephew
of Street, Gary, Indiana.

Mailzsd sames to M. M. Shanahan,

21/74 Re - Called Town Hall in Yale, Oklahoma,
8/387-2121 and spoke to a Miss Porter, Town Clerk (?). She did not
kaZw Dripping Springs, Dunkard or Duncan Cemetery, nor

but promised to check with some old timers. I am to call her towards end

=f wszk.

/
1

o -~

Re - Called , second of three daughters in Mission,
Texas re her signature for -exhumation of . "Yes my letter to you

is going out tomorrow. I also have Margarete's address in it and I am sure
she'll go along."

2/1/74 - Received exhumation permission from . - Carmel,
California.

Mailed same to M. M. Shanahan.

cc: A. M. Brues, M.D.

M. S. Littman, M.D.

M. M. Shanahan

J. E. Farnham

A. F. Stehney PRIVACY ACT MATERIAL REMOVED

8001849
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TO:

Received: January 28, 1974

CHR Records Room

FROM: Jan Lieben, M.D. ¥

SUBJECT: Phone Calls

January 23, 1974:

]:.

JL:jt

Re Since I had not heard from , 1 called him today
re his signature. I thought of making another attempt to obtain
signature the next time I go to Rochester. He said, "I was out of town -
will send it to you."

Called re , Te - nobody home.

Re Called information to ask for churches in Yale and Ripley,
Oklahoma to find out who may have cemetery records of Duncan Cemetery
where is buried. The only church listed in the phone boock

is the Yale Baptist Church, phone 918/387-2235.

Called there ~ nobody home.

cc: A. M. Brues, M.D.

M. S. Littman, M.D.
M. M. Shanahan

J. E. Farnham

A, F. Stehney

PRIVACY ACT MATERIAL REMOVED

8001850
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A

Received: January 23, 1974

TO: CHR Records Room - - R

)
s

FROM: Jan Lieben, M.D.

SUBJECT: Home Office Work,

January 7, 1974:

1.. Received second exhumation permission from for
/' L

2. Forwarded above to M. M. Shanahan.

3. Wrote letters re exhumation of _ to. in Rochester,
New York.
4. Received collect call from ~ re status of report. He had

been to the cemetery and had seen grave had been disturbed.
5. Called M. M. Shanahan re above.

6. Called. ~ and informed him of our meager hone finding. Promised
him report would be forthcoming within two months! (Please note.)

January 15, 1974:

7. Phone calls re _ . - no contact.

January 16, 1974:

8. Re . Spoke to o . "Yes I spoke to
. you should have her signature very shortly, I also have my other
sister's address in San Diego."

- 9. Received letter from _ .re saying "No" - will speak to
her about it. ' ' '

January 21, 1974:

10. Made copy of - letter. Sent original to CHR-ANL and copy
to M. M. Shanahan.

JL:jt
cc: A. M. Brues, M.D.

M. S. Littman, M.D.

M. M. Shanahan PRIVACY ACT MATERIAL REMOVED
J. E. Farnham

A.

F. Stehney
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LABORATORY ) INTRA-LABORATORY MEMO

May 10, 1973

TO: CHR Records Room

FROM: Jan Lieben, M.D.

SUBJECT: and and others

Visited . obtained permission to exhume his sister .
The only other relative is his sister . has lost touch, her

last address was_ . Street, Tucson, Arizona. Her
husband's name is _ . They are both teachers. He last heard
from her about 5 years ago. She may be in Mexico. Husband taught in
Junior High School or Junior College. He comes from Detroit, his father
was a physician, the team physician for the Detroit Tigers.

There is another man from Geneseo an ] who went to Tucson.
He may know where the are - if he can be located!?

Re: _ Lady at Holy Sepulchre Cemetery has no information on
him. Grave is in an abandoned section of the cemetery.

Called four listed in Rochester phone book, nobody knows him.

Re: o Nobody home.

Called then visited re_ on West Lake Rd., Canandaigua.
Yes, I am sister. I would give permission. The only
other surviving relative is my sister who now lives on
 Rochester, phone , is living with the
Left exhumation forms, will talk to sister.

5-6-73. Re.. _ Called Tucson phone information. -
is listed in Tucson

dk
cc: A. M. Brues, M.D.
M. S. Littman, M.D.
M. M. Shanahan
A. F. Stehney ’ BRIVACY ACT MATERIAL REMOVED

8001853

ANL-26 (11-68)
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LABORATORY INTRA-LABORATORY MEMO
Received: January 11, 1974
TO: . CHR Records Room

ANL-26 (11-68)

FROM: Jan Lieben, M.D.

SUBJECT: ‘ - Rochester
1/4-5/74:
(1) Visited (name -obtained from attorney Fitzgerald) at
R Street, o . "No Ican't help you, I am a very
distant relative - have lost all contacts with the family. Don't know
where . _or live. "
(2) Called four of the six listed in the phone book. is
B , and lives at _ L Fairport.
"No I can't see you tomorrow or tonight - am busy! -
is my sister, lives at_ - . phone _ . )
is dead. _ is in New York but I don't know where. Why don't you

write to me and send me the forms."

(3) Called | several times - nobody home.

JL:jt

cc: A. M. Brues, M.D.
M. S. Littman, M.D.
M. M. Shanahan
J. E. Farnham
A. F. Stehney

PRIVACY ACT MATERIAL REMOVED

8001854
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Received: November 28, 13973
TO: A. F. Stehney

FROM: Jan Lieben, M.D.

SUBJECT: Contacts

11/16/73:
1. Re .. Flew from Philadelphia to Reno, Nevada. Rented

automobile and drove to Nevada City. Upon arrival I called B

, "No I won't give you permission to review records of
my sister. There is nothing wrong with her. I don't want to discuss her or
my brother-in-law, she was 96 years old when she died. I will have to

talk to my lawyer - no I won't see you."

-

2. Re Drove towards Santa Rosa. From Sacramento I called
,,,,,, "No I can't see you this evening - will see you in
the morning tomorrow. "

11/18/73:
3. Re ~ Drove to Laguna Road, phone , ____and met
- was cooperative. "Will have to discuss matters with my
brother, B , of ) ____ Drive,

Bellville, M1chlgan. " We called him together and obtained his consent.

~ __ signed permission. It was agreed that we shall try to obtd n
the ashes on her signature and if necessary brother will also sign
the form. Community Hospital in Santa Rosa will also have a copy of his
hospital record. He had many operations - died at home.

11/21/73:
4, Re _ Attempted telephone contact with ) from
San Francisco. Number given, is not

5. Drove to Hihn Road, Ben Lomond. There is no 484 - numbers have been
changed. Spoke to half a dozen residents, nobody knows her.

7 6. 1In view of later appointment with Mr. ‘made the night before,
I proceeded to Carmel. Had called ~ B _and_. = .. _ ,
is_ s daughter and is the son of a cousinof.
now 86 years old. was cooperative - Would sign exhumation form

ANL-26 {11-63)

but wants to talk it over with his lawyer. The e are five other second
cousins like him around:

PRIVACY ACT MATERIAL REMOVED

8001855



PRIVACY ACT MATERIAL REMOVED

CHR Records Room -2 November 28, 15§73

(1) Rochester, New York
(2) - " “address unknown
) - ? Rochester ?
e (4) ~, Mt. Vernon, New York
5y ~__ New York City, once worked for

American Express

has little contact with them - is unsure of their addresses.
Also met _ , his father. He wants to think things over and
may or may not sign the letter. If we can get signature, that
might be enough for the cemetery since he is the only surviving cousin,
The others above are all second cousins. I am to call in a week or so.

7. Drove to Los Angeles

11/24/73:
8. Visit_ed' ~ phone

V B T He is still uncertain - found all kinds of excuses not
to sign permission - latest was that the form does not contain promises
we will reinter his wife. I wrote that into the form but he was not

satisfied. He kept the form.

9, . I had planned to visit his daughter, now ’ bubt learned
that she was away travelling. She is now married B
( " and is still in China Lakes Navy Base..

JL:jt

A. M. Brues, M.D.
M. S. Littman, M.D.
M. M. Shanahan

A, F. Stehney

J. E. Farnham

PRIVACY AcT MATERIAL REMOVED

800185b
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Received: December 13, 1973
TO: CHR Records Room

FROM: Jan Lieben, M.D.

SUBJECT: Phone calls and contacts

Re . _

1. 11/28/73 - Called _ .. _  readdress of the_ . “Mr.
is no longer employed here. -His forwarding address is_ _ .
Zion, Illinois 60099."

2. Obtained phone number - . Talked to .
"Yes, I think my mother is granddaughter. She'll be home
tomorrow, you better talk to her."

3. 11/29/73 - Called . "Yes my mother is e
lives in Cleveland, Street, phone - L

‘Re : ‘

4. 11/30/73 - Called . - . "Yes, Iremember
you. I still don't have any objection. There are still three of my sisters
left, and they object to the exhumation, so there is no point in you coming
to see me."” '

Re B

5. 12/4/73 - Called re exhumation signature from his father

_ "Have not done anything yet, will try to talk to him next
week. " :

Re _ , .

6. 12/5/73 - Made appointment to visit_ , in Cleveland,

) on December 8, 1973, ~ (west side).

JL:jt ‘

cc: A. M. Brues, M.D. PRIVACY ACT MATERIAL REMOVED

M. S. Littman, M.D.
A. F. Stehney

F. E. Farnham

M. M. Shanahan

sasinen 8001857
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Received: January 7, 1974
TO: CHR Records Room

FROM: ‘Jan Lieben, M.D. q

SUBJECT: _ “Sisters

12/18/73:

1., Called - ' , . ~ ____.. "No Idon't know very
much, _ died May 3, 1945, My mother was buried by the same under-
taker on High Street. I'll talk to my brothers and will call you if I

find something to help you with."

12/26/73:

. 2. Called are ~_ re lost exhumation form.
She will sign new one. Will also look up her mother's death date.

3. Called _ Grand Rapids, Michiganre . "No
you need not come to see me. I feel the same way as my sister
We won't permit exhumation.”

4, Called . "Nolcan't get sense into my father, he is too
/- senile. I'll send you my signature and you'll need the other cousins."”

5. Wrote letter to ~.n Fredericksburg re lost exhumation form.

6. Made at least 12 callsto -within the last two weeks ~ nobody

' home. '

1/2/74: ‘

7. Received collect call from informing me that his sister—in-law,
. . . gof_ ~ West Orange, New Jersey,
phone ~ knows where the graves were.

8. Informed M. M. Shanahan of this. She will inform undertaker, L,
of this. -

JL:jt

cc: A. M. Brues, M.D.
M. S. Littman, M.D. PRIVACY ACT MATERIAL REMOVED

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

ANL-za '(U’.an, 8 5 8
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PRIVACY ACT MATERIAL REMOVED
Received: July 24, 1973

o
o

TO: CHR Records Room ‘2‘3
FROM: Jan Lieben, M.D. ;‘x‘
‘ 15
SUBJECT: Miscellaneous [5)
(1) Re: - Rochester - June 28th.
Wrote letter to_ : former address at_
Rochester, New York, asking him to get in touch with me.
(2) Re: , Pittsburgh.
Received letter from _ » ] informing us in no uncertain
terms that an exhumation is unacceptable to the family.
(3) July 12th, re
Called Rochester post office for forwarding address for =
was informed that I have to do this in writing enclosing $1.00 for
Postmaster.
(4) Wrote letter to postmaster enclosing $1. 00.
(5) Phone call to re: ., Tuly 14, 1973,
"No.I can't see you, I am sick in bed -~ will see you next time
you come to Pittsburgh”.
dk
cc: A. M. Brues, M. D.
M. S. Littman, M.D.
M. M. Shanahan
A, F. Stehney

PRIVACY AcT MATERIAL REMOVED
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Received: August 16, 1973
TO: CHR Records Room
FROM: Jan Lieben, M.D.

o-ols

ANL-26 {11-68)

SUBJECT: Phone calls and contacts

8-6-73 Called re MMS letter - don't think we are
interested in exhuming my mother, but I'll talk to my brother - (Am going
away, will be back in October). My sister,

of Baltimore drank radium water, she is still alive, check her phone

She is away 'til. middle of August.

Also, _ _ , mother's sister(?) also drank radium water.
Her daughter is o __in Frederick, phone _ (her
mother is dead now).

8-7-73 Re: - please refer to letter from_ . &
of 8-1-73, called ___ There are some nephews,
, Carmel, 1, Calif. 93921, home

‘office 408/624-27 2737 And a _ ___ Rochester,
New York, .
8-7-73 Re: - old case - called in Oil City, Pa.

The old man is still a11ve did not sound very chipper (he is blocking exhumation
at age 90).

8-9-73 Re: . . family. Called for appointment with

at Fredericksburg(?) re exhumation of (see above ist item).
8-11-73 Visited daughter of at

Street, Frederick, Md. (phone ) to discuss exhumation of her mothe

o ___, sister of _ - is the only child, there
are no brothers or sisters. She remembers that her mother had at least 1 case of
radium water which she had been given by She drank it to
cure her multiple sclerosis. She died in 1935, the undertaker was
no longer in business. _ is our undertaker who could arrange the exhumat

Her son,_ _ ~ (M.D.) attended the conversation and both mother and son
- seemed agreeable and will sign but want to discuss matters first with__
~ Left the form and my card. __ would like some literature
on the work of M.I.T. to better understand the project This should be sent
to his mother's address above.

dk PRIVACY ACT MATERIAL REMOVED -

cc: A. M. Brues, M.D., M. S. Littman, M.D., M. M. Shanahan, A. F. Stehne

80018b0
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August 1, 1973
TO: CHR Records Room
FROM: Jan Lieben, M. D.

SUBJECT: Contacts

7-24-73:. Received letter from Postmaster, Rochester.

7 address is: i "~ Carmel, Cal. 93921.
7-25-73: Called Carmel information re: phone listing of __, not
listed, but there is a _ . there on_ _ . phone
Will investigate this on trip to California.
Re: - called 7-16 at YWCA where = is said to

have_l;eeh employed. She wants to look through her files re address, etc.,
call me back on Friday.

Received exhumation permits from i _ for_ sisters. This is
the last signature for these 2 cases. Mailed forms to MMS.

Called - Don't know whether I'll be home, may
go to our farm on Saturday, call me tomorrow. Called 7-27
5 times until 9 p.m., no answer.

7-27-73: Re: . Called. = = re exhumation permit. Will
see my daughter shortly, you ought to get it soon.

Made appointment with_ L re:
7-28-73: Visited at her home at -
Bath, Ohio, phone _ explained purpose of visit. She will consult

with "the good Lord" on whether she will give her permission. There is too much
research being done. He - the good Lord - will let me know on what to do.
(Don't know how I (_  could influence Him). Am to call in a week, left forms.
7-27-73: Called . re: B Rochester. I have looked

but could not find anything about him. There is one more place, if I find
anything there I'll call you - collect, I said.

A

WNE

dk 4 ‘gC‘ c?ps

cc: A. M. Brues, M.D. - “\L“C 13
M. S. Littman, M.D. ¢ UG 29
M. M. Shanahan
A. F. Stehney PRIVACYACTMATER!AL REMOVED

sz 8008
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Received July 30, 1973
TO: CHR Records Room
FROM: Jan Lieben, M.D.
SUBJECT: Contacts
(1) Re: _ Sisters. 7-15-73.
Called L ~ Orange, N.J., phone
re exhumation of above. (This was at least the 12th call) found him fmally

home - "Send me the forms, I'll sign them".

(2) Wrote letter with exhumation forms to

(3) Called _ ~ in Rochester 3 times - not home.

7-21-73

(1) Re: - went to Algonquin Apts. to-look for ' talked to
7 superintendent, " was funny, walked around naked in the halls so

we had to throw him out, don't know where he is". Sat down in the lobby of

the apt. building and asked residents whether they knew 4 didn't,

the 5th said yes, "he moved to 86 South Union."

(2) Drove to 86 South Union, superintendent is away for the weekend. A
- said he moved away about 2 months ago. Superintendent's name
is - later looked for him in phone book - is not listed.

(3) Returned to 86 South Union, his number (the superintendent's) is 454-4867
He may be back on Sunday

(4) Went to Post Office to check re my letter to Postmaster for
forwarding address - closed on Saturday.

(5) Re: - Wentto_ where he allegedly had worked. The
only person who may know about him is ___ not here today, call
Monday, ext. 15.
cc: A. M. Brues, M.D. M. M. Shanahan
M. S. Littman, M.D. A. F. Stehney
“(—_CENED

d ORD5

k iR RECC

PRIVACY ACT MATERIAL REMOVED

80018b2 - Y
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Received: June 26, 1973
TO: CHR Records Room
FROM: J. Lieben, M.D.
SUBJECT: Rochester, 6-18-73 - (and phone calls).
(1) Called . owner of property on ___ , where
I had lived. Yes, I bought property from . His wife is also
deceased. There is a relative_ B ", phone in
Rochester.
(2) Called  Fuperal Home, _ 716/BUS - 464 2
Spoke to _ xfrelatives of . Call back in 20 minutes, I'll
look it up. '
(3) Returned call. He was buried by the other . _ Funeral Chapel,
~ ' . There are 2 relatives listed, - .
and _ - address unknown.

£981008

ANL-26 (11-68)

(4) Called above, there was a recording has moved new number is L

(5) Called above No. Spoke to who has been removed to
St. Ann's Home. She was deaf, communication difficult, could not get point

across, may be is senile.

(6) Called _ , made appointment for Saturday, 6-23. _
was his uncle, he married his mother's sister. He lives on
Drive, off Winton Rd., phone } .

(7 called_ _ . No she would not give permission

for exhumation of her brother. She would not see me - it is too upsetting for me.
I don't even want to talk about it. That finishes our hopes for Purcell.

@8) Re:. After many phone calls to ~ with no

answer from _, I called information and got a new number,
o . Spoke to her son, mother is in the hospital, I'll talk to

her about your request, call me back. ‘

(9) 7-22-73. Called as discussed above. Spoke at length to
senior about the Johns. He said after discussion with his son, they had
decided not to bring my request to_ attention since she is very ill,

" and may not make it. I am to call back in 1 month.

dk - PRIVACY ACT MATERIAL REMOVED

qc: A. M. Brues, M. S. Littman, M. M. Shanahan, A. F. Stehney



NATIONAL PRIVACY ACT MATERIAL REMOVED
LABORATORY - INTRA-LABORATORY MEMO

Received: June 26, 1973

TO: CHR Records Room

FROM: J. Lieben, M.D.

SUBJECT:_ - Rochester (6-23-73)

(1) Vvisited = learned he was no blood relative of

i his mother had a sister who was wife's mother

e, his mother, is the deaf lady mentioned on phone call 4.
"Aged 92 in St Anne's Home. is dead.

He thinks that one of the 4 I called on 5-4-73, is the one
surviving blood relative. He is listed in the phone book at  _ _. . __
Rochester. The phone call revealed a recording, number not assigned now.

r ). . does not want to get invelved and thinks I ought to
look for . Drove to _ . the Algonquin Apt. Tried
to find superintendent nobody home. Found him on 2nd trip, talked to him
through speaker, does no longer live here, no forwarding address. He

may be at Cadillac Hotel. Drove to Cadillac Hotel, is not known there,
will have to try further. '

Re: Drove to _ o _ met 83 year
old _ o , widow wife of _ , explamed our purpose, exhumation.
I'll have to discuss with my daughter. I'll call her. She arrived 1/2 hour
later, explained purpose, both ladies signed permissions (1 - _

2 -  daughter) There are no other relatives, an easy one

for a change.

Iforgottoask_  __~ his daughter, for her address and phone number.

Called information, there is a _ . listed on
phone . He is a research chemist at Kodak, Rochester.

Sent permission to M. M.S.

Drove to Buffalo to catch early plane for Philadelphia since I was unable
to make 4:19 p.m. flight out of Rochester.

o PRIVACY ACT MATERIAL REMOVED -

cc: A. M. Brues, M. S. Littman, M. M. Shanahan, A. F. Stehney

80018bl

ANL-26 (11-68)
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TO:

PRIVACY ACT MATERIAL REMOVED
Received June 20, 1973

CHR Records Room

FROM: J. Lieben, IVID

SUBJECT: Contacts

QOffice Work

(1)
(2)

(3)

(4)

(5)

Received permission to exhume from her husband o
Mailed both his and son's permission to MMS. Still needed is sister's -
- she is in Florida.

Called_ in East Whittier, Calif. re exhumation of his wife
"We are sick - am still awaiting some news - you'll have to wait!*

Having called _ . Te about 8 times re appointment
and not receiving any reply - I called her sister, in

Canandaigua, “They are out of town will probably be back over weekend".

Called re his father re appointment.
"Will see you at home at 7:30 p.m. 6-16-73.

Rochester Cases 6-16 and 6-17.

(1)

(2)

(3)

Re: Drove to - Gates - just West of Rochester
There is a funeral home at that address and the lady who answered the door
did not know any . May be they were the people from whom the
Funeral Director, ' ., bought the property. Call_ ___on
Monday, he is not available. :

Several calls to. no answer - about 4 p.m. somebody answered
the phone and said she was away and will be back next week.

Visited ... at . off Clifford, phone .
His brother . has died and so did his mother, he is the only survivor.
At first I received a flat "NO' to my request for permission to exhume

his father, but then his son-in-law got into the act and said,

TNIf it helps other people you ought to at least consider it". I am to call

dk
cc:

80018b5

in 2 weeks or so. Some hope.

A. M. Brues, M.D. _ M. S. Littman, M.D.
M. M. Shanahan A. F. Stehney

BRIVACY ACT MATERIAL REMOVED
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May 10, 1973
TO: CHR Records Room
FROM: Jan Lieben, M.D,

SUBJECT: Rochester 5/4 and 5/5

Re: ~_ Went to - Cemetery to try to find relatives.
Their records start at 1948, records priortod48 are kept at town clerk's
office. Phone Monday 717/HO 7~8840.

Went to Cemetery re and . Lady very uncooperative
but finally learned that there are six’ in the grave. The last one,

, was buried in 1959. May be by Mattle Funeral director. Called
Mattle funeral home, no records. But they think . may have
buried him.
Called ~ no answer. Called all 8 listed in the phone book.
Spoke to 4 of them, none is related to_ or_ .
Called funeral home again. Man there remembers that »

___ wasa . She is a vice president of ~ Company - -

328-0880. No residence listed. Owner of Restaurant.
No listed in Rochester phone book.
Drove to _ Restaurant, yes, = _ sold the restaurant.
Now lives in Canandaigua. Called information at Canandaigua, his phone
number is on West Lake Road.

Called above number, nobody home. Drove to Carl Street, where informant
____had lived. There is no such number, street is deteriorated.

Policeman stated it could be Street. Drove to .. Present
owner did not know . but had bought home from ~_ owner of
Called Canandaigua again, spoke to_ , my wife is out, she

will be back tomorrow. Called about 10 a.m., does not know _

[E—

dk

. Brues, M.D.

M
. S. Littman, M.D.
M

. Shanahan

, ATERIAL REMOVED
A. F. Stehney PRIVAGY ACT MATERIAL REMOVED
l
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/ABQRAJOR | '
CENTER FOR HUMAN RADIOBIOLOGY

U of C-AUA-USAEC

Argonne National Laboratory e Massachusetts Institute of Technology e New Jersey Field Station s 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 containing'cz/dpies of all CHR information on ten

radioactivity patients in the "40" series. These are all the cases in
this series for which we now have death certificates.

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

of residual radioactivity from past medical treatment.

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

Today, I received from A. F. Stehney copies of folders for the folloWing
ten CHR cases: B o

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

Date M. M. Shanahan, Deputy Director
MIT Radioactivity Center
dk '

cc: R. D. Evans _
R. E. Rowland - PRIVACY ACT MATERIAL REMOVED
CHR Records Room ‘
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ARCONNE NATIONALLABORATORY e

9700 Sourh Cass Avenue, ARGonne, linois 60459

Telephone: 312-972-7678

February 27, 1986

Dr. Robert G. Thomas
ER-72

GTN

Mail Stop G236

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

.ﬁu (/ )
Dear Dr. Jhomas:

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

I had follow-up completed on cases Cal-I1l and HP-6. Case Cal-Ill died
in 1984 of causes not reasonably relatable to plutonium. Case HP-6 is living
as of several days ago. Both the interviewer who contacted the household, and
a review of the case file, suggest that the functioning of this subject is
such that direct contact is contraindicated. 1 hope this is of some
assistance to you.

Best personal wishes.
Sincerely yours,
.//,.. )/((/-'l/v

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

JHS: 11 f
Enclosures
cc w/enc.: H. Drucker, BIM ‘-ikJiﬂi}F}[,be;}

E. Huberman, BIM
D. T. Goldman, DOE-CH e

[y
'd
£
{

8001811
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ARGONNE NATIONAL LABORATORY

9700 South Cass Avenue, Argonne, llinois 60479

Dr. Jacob Thiessen

Mailstop E-201, Human Health Studies

) o -0/ S

Telephione 312/972 4146

Eorn T e f Tt
July 23, 1984 HaCeyvED
JUL 2 51984

J« R,

Office of Health and Environmental Research

Office of the Environment
U.S. Department of Energy
Washington, D. C. 20545

SUBJECT: Congressional Investigation into Health and Safety Policies of the

Department of Energy (DOE)

Dear Dr, Thiessen:

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

Dr. Edington.

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

AFS:pat
Enclosures

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

8001872

HIS Neaantiaent nf Faepey

Sincerely yours,

[y F AT,

. F. Stehney
Environmental Res&arch Division

-

The University of Chicaco



Project Name: Date Started: 2 January 19¥3
Plutonium Studies at the Center for Date Terminated: Ongoing
Human Radiobiology (CHR)

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

Objectives of Test:

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

Short Description:

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

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

The Center's direct knowledge of the plutonium injection cases dates from
December 13, 1972, when Dr. Durbin brought her records to CHR for possible
further follow-up. The Center then undertook to determine excretion rates in
study subjects who were still alive and to exhume deceased subjects in order
to determine the amounts and body distribution of 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 one of these deceased. The metabolism
samples (blood and excreta) were taken at'§%rong Memorial Hospital (SMH),
Rochester, New York.

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

Follow-up Data:

Table 1 summarizes CHR follow-up activities and last known status (July
5, 1984) for each of the plutonium injection cases.

CHR personnel have published 10 reports on results obtained by study of
these cases. (3~ Copies of these reports are attached.

8001813
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Table 1. Plutonium injection cases: Summary of CHR activities and last known
status (July 5, 1984).

0Old Case CHR Case CHR Activities Status
Number Number ‘
Cal-I 40-~001 10/16/75: Exhumed cremains Died 1/9/66
Aug 78: Returned '
Cal-IIX - 40-002 No contacts; said to have Died 1/6/47
died in Australia
Cal-IIIX 40-003 6/11/73: Examined at CHR Living 10/19/83
. 6/23-26/77: Metabolism study :
at SMH
Chi-1 40-004 6/10/75: Exhumed Died 10/3/45
Apr 78: Returned
Chi-2 40-005 No contacts; cremation ashes Died 1/13/46
scattered
Chi-3 40-006 No contacts; case unidentified Lost to study,
1946
HP-1 40-007 1973: Next of kin refused Died 1/12/60
permission to exhume
HP-2 . 40-008 1973: Next of kin refused Died 4/4/48
: permission to exhume
HP-3 40-009 1/28-2/18/73: Metabolism study Died after 6/5/81
and radiocactivity measurement
at SMH ’
1/23-24/79: Metabolism study
at SMH .
HP-4 40-010 9/24/73: Exhumed Died 4/29/47
Jul 75: Returned
HP-5 40-011 1973: Next of kin refused Died 4/29/46
permission to exhume
HP-6 40-012 2/14/73: Metabolism study Living 12/30/74"
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 Died 11/22/75
HP-9 40-015 5/18/78: Exhumed Died 7/2/47
Jul 81: Returned
HP-10 40-016 No contacts Died 6/2/57
HP-11 40-~017 No contacts Died 2/26/46

HP~12 40-018 No contacts Died 4/13/53




- 3 (:)
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Department of Energy
. h : - Argonne Area Office RECE! VED
9800 South Cass Avenue

l':J N R T
Argonne, lllinois 60439 s WOV 23 M2 5

Nov 2 1 196 BI0~MED frsrany

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

Argonne, Illinois 60439

Dear Dr. Schriesheim:

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

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

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

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

Sincerely,

e 4 Lot
,/

(é{ David T. Goldman

Area Manager

Enclosure: -

As Stated

cc: A. Zilberstein, ANL, w/enclosure
R. E. Rowland, Princeton, KY, w/enclosure g'O’L_ -5b3/— 9\0( 7C/

R L

DEC 04 12

8001811 ‘
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| ) KNOXVILLE JOURICAL

—_— A GANNETT NEWSPAPER
i / f.0. BOX 911

KNOXVILLE, TENNESSEE 37901 S )
‘ 1585 WOy -b P 333
Oct. 30, 1985

Mr. Ronald Turner

MA-232.1

U.S. Department of Energy

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

Washington, D.C. 20585

To the FOI Officer:

This request is made under the federal Freedom of Information
4ct, 5 U.S.C.'552.

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

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

I promise to pay reasonable search and duplication fees in

:connection with this request. However, 1if you estimate that the total

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

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

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

As 1 am making this request as a journalist and this information
is of timely value, I will appreciate your calling me by telephone, rather
than by mail, 1f you have any questions. Thanks and I will look forward
to your reply within 10 business days, as required by law.

Sincerely,

(e o0 b

Randell Beck, reporter
(6]%\ S292_/1/1 ) AR A
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U.S. DEPARTMENT OF ENERG®
curt November 18,995 memorandum
'1'1'1‘~'3f° MA-232,1 -—:S—O(‘An @g:caz?hf
suBJtCT  Freedom of Information Request#i/0Y 85050

10

frovn

Jcme Monhact, CH Dpa,mii&u e
48%’/7"@— ﬁu.Sj

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

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

On the reverse side of this memorandum, a “Reminder of Procedures for Handling
FOI Requests” should assist your staff. If you have any questions, I can be
reached on FTS 252-%955.

%,%zf:
John H. Carter

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

f t
Attachment Information Menagemen

r."r,-
Llu!\.J;\\( .

8001819
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US Depwivent of Energy ' . Cﬁ} |

ARCONNE NAT!O\IAL LABORATOPY

9700 Sow1h Cass Avenue, Argonne, llinois 60479 Telephione 312/972- 3050
PRNACYACTMATHHALREMOVED

May 2, 1978
- AES
NAY 3 1978
Mr.
__ Funeral Home, Inc.
"Rochester; New York 14617
Dear Mr. Davis:

I am writing about the proposed disinterment of _ _, who
died in 1947 and whose remains are in the " Cemetery. The
Center for Human Radiobiology, Argonne National Laboratory, accepts full
Tiability for any claims of the next-of-kin of that his remains

were exhumed and transported to Argonne without their permission.
You will recall that exhumation permissions signed by_

, and
" were sent to you ‘on September 15 1977 by M. M. Shanahan on our bshalf.

These persons are all the known surviving next-of-kin of _

I trust that this satisfies your request for a statement and that we
may now proceed with the disinterment of

Very truly yours,

'/(F?ER7QQ¢Q\

P. E. Neal
Associate Director

PEN:MRG:kw

cc: M. M. Shanahan
J. E. Farnham
T MATERIAL REMOVED
bc: M. R. Gaspari PRIVACY AC
R. E. Rowland :
A. F. Stehney .~

8001881
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PRIVACY ACT MATERIAL REMOVED -

ol C-AUA-USERDA CENTER FOR HUMAN RADIOBIOLOGY p-0ks

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

September 15, 1977

Mr.
- _ Funeral Home, Inc.

"Rochester, New York 14617

our recent letter regarding
(40-015).

As requested we are enclosing the exhumation permissions
signed by

Dear Mr. .t

, and_ - 5

The estimate of $825.00, as itemized in your letter,
is acceptable to us and we would appreciate your starting
the necessary paper work with the local health department.

Mr. Joseph E. Farnham of the Argonne National Laboratory
will be in touch with you soon to arrange a mutually con-
venient date for the exhumation of _

3.

Sincerely yours,

m\m e

Mary Margaret Shanahan
Deputy Director
Radiocactivity Center

MMS:pag

enclosures:

xc: M. H. Chalfen
A. F. Stehney

, AL REMOVED
J. E. Farnham PRIVACY ACT MATERI
MASSACHUSETTS INSTITUTE OF TECHNOLOGY A ?_0"?7
8 0 01 8 8 2 RADIOACTIVITY CENTER Room 4-063 -

Cambridge, Massachusetts 02139 Tel. 617-2534831

CHR RECORDS



FUNERAL HOME INC.
Rochester, N. Y. 14617

Phone 544.204!

Ms. Mary Margaret Shanahan;
5619 East Monterosia
Phoenix; Arizona 85018
August 10, 1977

Dear Ms. Shanahan;

Re:

I am writing you in regards to disinterring the remains

of o
First of all, we have been in contact with Msgre.

R
ﬁms

!

D
MVACYACTNMWERMLREMOVEb
!

!

I

who is the . .

religious head of ; Cemeterye. He is willing for

us to go ahead with the disinterment, after he has;

l. A copy of the authorization from all people involved

with this disinterment.

2+ A statement from you stating that the cemetery is
absolutely free from all responsabilty in regards to
possible Law Suits etc. which could arise now or

at any date in the future.

We have misplaced the original information which was
sent to us in regards to this matter, so if you could furnish us

with this again, we would appreciate it,

Also, when could we expect payment in regards to thia?
Do we have to wait until burial is made at a later date? If so
we would not be able to take care of this matter for you. We
Have cash expenditures and can not keep this amount due on our

books for a period of over 2 Weeks.
We will be waiting to hear from you.

Very Trply yours,

¢ A Ao

# Charles E, ¥avis
Associate

8001883
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FUNERAL HOME INC,
’ Rochester, N. Y. 14617

Phone 544-2041

Ms. Mary Margaret Shanahan SEP 3 1977
5619 East Monterosa Street

Phoenix, Arizona 85018

August 30, 1

Dear Ms, Shanahan:

In answer to your letter of August 20, 1977, we have
again listed the costs as you have requested. The only change
i8 the cemetery cost for reinterment, which was increased the-
first of this year. Our charge for reinterment vault has also
increased, but we are not going to change our original chargee.

The costs are as follows:

Cemetery Charge (Disinterment) $ 300,00
Cemetery Charge (Reinterment) 175.00
Transportation to Airport 50400
Transportation from Airport 50,00
Professional services 100,00
Concrete Reinterment Vault 150,00

$ 250.0_9_ Total

If everything is in agfreement with you, please
forward the authorizations from the next of kin and
also a statement from you requesting the disinterment,
50 that we may start the paper work with the local health
department, in order to obtain the proper papersa.
-/sihcerely yourse
- : :: ) -

7/
o . Associate
: o
<3
N \
PRIVAGY AGT MATERIAL REMOVED <« G0
/S?’Q ' QOO\S\
eOO?‘O
&
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CENTER FOR HUMANRADICBIOLOGY

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

>

August 22, 1977

The Right Reverend Msgr. o RECENED CHR

Church

— it e S e e o 977‘
Rochester, New York, 14607 gep 09)

. DS ROO M
Dear Monsignor : RECOR

Enclosed is a copy of a letter which was recently received
from Mr. _ of the = ; Funeral Home, Inc.
relating to the disinterment of the late Mr. - I Go- o/
believe that you and Dr. Jan Lieben of oUr Starr discussed this
matter on April 5, 1977.

As requested by you we are enclosing xerox copies of the
signed permission forms from all known living next-of-kin of
, nNamely - ~ (niece), - _. (niece),
(second cousin), . (2nd cousin), and_
) (second cousin).

In regard to your second request that we provide a statement
“that the cemetery is absolutely free from all responsibility in
regards to possible law suits, etc. which could arise now or at
any date in the future", we hope that the following will be satis-
factory.

First of all, all known living next-of-kin have given their
permission for the disinterment. As you will see in the disin-
terment form we instruct the cemetery that the grave site must
be restored to its original condition both after disinterment and
also after reinterment. We believe that there should be no prob-
lems which might be initiated by any of the next-of- kin, and in
fact we have never had any problems with next~of-kin during the
many years we have been carrying out this most important research
work.

Secondly, in the past some cemetery superintendents have in-
quired about quantitative information concerning the handling of
bodies of persons who have been exposed to radioactive materials.
We can assure you, and the cemetery personnel, that there is no
medically significant radiation from such bodies, and no possibi-

lity of transfer of radioactivity to persons handling them. They
SOUTHWEST FIELD STATION

8 U 0 l 8 8 5 5619 East Monterosa St., Phoenix, Arizona 85018 Tel. 602-949-5600
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can be regarded exactly like any other body. ACY ACT MATERIAL REMOVED
This follows from the fact that the amount of radicactivity
retained by these persons is extremely small. The biolegical
effects on the person ingesting the material arise because the
material becomes fixed in their skeletal tissues, where the alpha
radiations can irradiate the bone cells continuously for a period
of many years or several decades. These alpha radiations have a
range of only two-thousandths (2/1000's) of an inch. The alpha
rays which may have produced biological effects in the deceased
have such a short range that none of them can emerge. They cannot
be detected outside the body.

The total amcunt of radioactive material contained in the
body of Mr. is less than 0.4 microcuries. or 0.0004 millicuries,
This is an even smaller amount of radioactivity than the radium
that is contained on the face of a typical luminous dial of a watch
or clock. ' »

It is now customary in medical practice to administer radio-
active isotopes for the treatment of various kinds of illnesses.
Occasionally persons die in the hospital while they still contain
large amounts of radioactive isotopes, such as radioactive iodine,
radioactive gold, or radioactive phosphorus. The National Committec
on Radiation Protection studied this situation carefully and in
1958 issued its conclusions in the U. S. National Bureau of Stand-
ards Handbook 65 titled "Safe Handling of Bodies Containing Radio-
active Isotopes". On page 3 of this handbook, in discussing the
possible radiation exposure to a surgeon, pathologist, or embalmer,
the Committee remarked, "It is important for members of these groups
to realize the existence and the magnitude of this problem and to
know how to meet it. It is equally important not to exaggerate
the danger and not to be unreasonably fearful when the hazard is
minimal or nonexistent."”". And on page 4, as a guide line for bodies
which could be considered as essentially nonradioactive, "A body
containing less than 30 millicuries may be released directly to
the funeral director for embalming without the advice of a safety
officer.". You will note that this cut-off at 30 millicuries is
75,000 times greater than the radioactive content of Mr. .
Thus, there is no question that this minute amount of radioactivity
is completely negligible from the standpoint of persons dealing
with the deceased.

We will be glad to supply any other information you may wish.

Sincerely yours,

s v// Mary Margaret Shanahan
»c: M.H.Chalfen,A.r.Stehney, Deputy Director
J.E.Farnham, J.Licben M.I.7. Rodioactivity Center

R.A.Schlenkax

800188b
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CENTER FOR HUMAN RADIOBIOLOGY

UofG-AUA-USERDA

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

August 20, 1977

R
_ Funeral Home, Inc. v
Rochester, N. Y. 14617 R
ROOM
Dear Mr. : RECORDS
This will acknowledge receipt of your recent letter regard-
ing the disinterment of Mr. (40-015). We are very
pleased to learn that Msgr. is willing to have the dis=-

interment proceed after he has received a copy of the authoriza-
tion from all next-of~kin (which will be sent directly to him
with a separate letter) and a statement regarding responsibility
from law suits which might arise. '

Meanwhile we are enclosing xerox copies of the following
material previously sent to you. 1In addition to the material
listed below, we understand that there was a conversation between
you and Dr. Robert A. Schlenker of Argonne National Laboratory
last September in which the following charges for the = dis-
interment were quoted to Dr. Schlenker:

Cemetery charge (disinter) $300 CMAS pouch $°35
Cemetery charge (reinter) ‘150 Reinterment vault 150
Transport. to airport 50 Ziegler case 75
Transport. from airport 50 Airline transp. not stated
Professional services,about 100 TOTAL « « - $910 lapprox.)

We will provide the Ziegler and the CMAS pouch and will take care
of the airline transportation costs separately, so if the above
figures are still firm, the total would come to about $800. We
appreciate receiving a letter from you notifying us that the above
figure is your present estimate, or if it is not then please let
us know where it differs and by how much.

The material mentioned above (préviously sent) is as follows:

Ltr June 17, 1977 M.M.Shanahan to Mr. Davis
Ltr September 21, 1976 M.M.Shanahan to Mr. Davis

SOUTHWEST FIELD STATION

8 0 0 l 8 8 -l PRIVACY ACT MATERIAL REMOVED
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In answer to your guestion about payment, Mr. Farnham of
the Argonne National Laboratory will have with him when he comes
to Rochester for the disinterment a check which will cover the
expenses as listed on page 1 of this letter, or as amended by you
if an amendment becomes necessary and is mutually agreed upon.

If you have any other questions or need any additional infor-
mation regarding this disinterment please do not hesitate to write
or phone me collect. You will find my address and phone number
at the bottom of page 1 of this letter.

I will look forward to receiving from you a letter confirming
the exhumation costs either as listed on page 1 or as amended if

necessary.
Sincerely yours,
s Mary Margaret Shanahan
encs. Deputy Director
XC: M.H.ChalfenL//f M.I.T. Radioactivity Center
A.F.Stehney
" J.E.Farnham
R.A.Schlenker
J.Lieben

PRIVACY ACT MATERIAL-REMOVED
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CENTER FOR HUMAN RADIOBIOLOGY

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

>

8001889

‘June 17, 1977

MrC N -
_— . Funeral Home, Inc.

Rochester, New York 14617

Dear Mr. 3

This letter is being sent to inguire about the present status
of the exhumation of Mr. - - (40-015) .

In April 1977 one of our staff physicians, Dr. Jan Lieben,
discussed our research program with Monsignor - It was
Dr. Lieben's impression that Monsignor appeared inter=-
ested and cooperative, and it was ;eftvthat the Monsignor would
discuss the matter with the lawyer for the _ Cemetery.

We would like to know whether you have received word from
either Monsignor ~ or the ‘ Cemetery lawyer
about the exhumation of Mr. . If you have not heard anything
from them, we would apprecxate it very much if you would look into
this matter and let me know where it stands at present.

Please feel free, if you wish, to call me collect. You will
find my phone number at the bottom of this letter.

Sincerely yours,

s ‘ Mary Margaret Shanahan
XCc: M.H. Chalfen'// Deputy Director
A.F.Stehney M.I.T. Radioactivity Center
J.E.Farnham
J.Lieben
| O C\‘\?\
, N - _
PRIVAGY ACT MATERIAL REMOVED N3 _\9,'\‘\
Q
B\B\‘ ?\QO‘A
RQCO?‘O
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CENTER FOR HUMAN RADIOBIOLOGY 40-015

Vol C-AUA-USERDA

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

'September 21, 1976

MICROFILMED

_ Funeral Home, Inc.

Rochester, New York 14617 ' OCT 28 1976

. - PH
Attn: Mr. & R RECORDS

Dear Mr. :

This letter will confirm the discussion which you and
Dr. Robert A. Schlenker of the Argonne National Laboratory
had recently relative to the exhumation of the remains of
Mr. .

I would appreciate receiving from you at your earliest
convenience an estimate of the cost of exhuming Mr.
remains and shipping them by air to Argonne National Laboratory.
According to Cook County, Illinois, regulations the ziegler case
containing Mr. remains must be sealed prior to shipment
to O'Hare Airport, Chicago. The ziegler case will be supplied
by Argonne National Laboratory.

We have on hand permission forms for this exhumation from

the following relatives of Mr. : of Carmel,
california (2nd cousin); - ~ and ~, both

of Rochester, N. Y. (both are nieces); - of San
Diego, calif. (2nd cousin); and _ of Danbury,
Conn. (niece) . is deceased and we know of no
living children. We believe the above to be the closest relatives
of the late Mr. ) .

The undertaker who will handle the arrangements on the Illinois
end is : .
Mr. o RECE"'7D CHR

o | SEP 97 1976
PRIVACY ACT MATERIAL REMOVED Lemont, I llinois 60439

. : . ' ECORDS ROOM
our studies, which are sponsored by the Envxronmentaq ang
Research Development Administration of the U. S. government take

8 0 0 l 8 q D ‘ SOUTHWEST FIELD STATION
65619 East Monterosa St., Phoenix, Arizons 85018 Tel. 602-949-5600
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about a year, so it will be necessary to close 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. A member of our staff, Mr.
Joseph E. Farnham, will be present at the time of the exhumation
so we will want to arrange in advance a date which is convenient
for you, for the cemetery, and for Mr. Farnham to carry out this
work. :

If either you or the cemetery needs further information, please
call me collect at 602-949-5600 or write to me at the address below.

I would appreciate having your cost estimate sent to me at
the following address: 5619 East Monterosa Street, Phoenix,
Arizona 85018. -

Sincerely yours,
s (Miss) Mary Margaret Shanahan
Xc: R.A.Schlenker
M.H.Chalfen

A.F.Stehney
J.E.Farnham

PRIVACY ACT MATERIAL REMOVED
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Dear Bob:

It was good to talk with you the other day.
Enclosed is a xerox copy of my letter to Mr.
about exhumation.

The prior undertaker (I ) had inquired
about possible radioactivity and in their letter
of 1/23/76 said that neither they nor the cemetery
would exhume and ship radioactive remains. The
cemetery, according to , wanted to know the
relationships to Mr. ~ of those giving per-
mission for the exhumation. The Board of Health
(1/22/76) wanted assurance that there was no
possible radiation hazard, and from their examina-
tion of the death certificate could not see any-
thing which suggested such a hazard.

Since you have visited and talked with both
the new undertaker (Mr. . and someone at the
Board of Health in Rochester, it seemed best to me
to write as little as possible about radiocactivity
at this particular moment. If Mr.  or the
cemetery inquires about radioactivity later on
we can then send the letter which we have used in
the past with complete success about the non-
hazards of exhuming dial painters, suitably re-
worded. Your memo of 9/14/76 indicated that the
cemetery would not permit any exhumation right now.
It is just possible that as a result of your visits
in Rochester, the exhumation arrangements can go
through smoothly, assuming the lady at the cemetery
cooperates. '
s Mary Margaret
xc: M.H.Chalfen -

A.F.Stehney///

PRIVACY ACT MATERIAL REMOVED

RECC:7Y CHR

SEP 27 1976
8001892
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ARGONNE NATIONAL LABORATORY

September 9, 1976

Miss Mary Margaret Shanahan
5619 East Monterosa Street
Phoenix, AZ 85018

Dear Mary Margaret,

While on a vacation trip September 8, I spoke with Mr, o
a Rochester, New York undertaker, about the exhumation of (40-015).
His rough cost estimate was reasonable, he raised no objection about the
exhumation, and he seems quite interested in and sympathetic to our work.-
For his information I left with him an edited copy of the letter requesting a cost
estimation which you sent to. = = Memorial Chapel, dated January 13, 1976.
(The date, funeral home address, the phrase "by your organization" in the first
sentence, your name, and the distribution list were deleted.) On parting
I told him you would be sending him a letter formally requesting a cost estima-
tion, in the near future. Please send the letter to the attention of Mr.

7 at the ; Funeral Home, Inc.,
Rochester, NY 14617, ’

You will be receiving a copy of a memo covering my inquiry to Mr.
and another Rochester area undertaker.

Sincerely yours,

ﬁé%%V’

Robert A. Schlenker, Ph,D,

PRIVACY ACT MATERIAL REMOVED

clg

9700 South Cass Avenue, Argonne, lllinois 60439 « Telephone 312-739-7711 - TWX 910-258-3285 - WUX LB, Argonne, lllinois »
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EfEEzﬂft.‘“giH-y s ~,- MEMORIAL CHAPEL, Inc.
B L il s
. 't“ '—.-_il ‘!""' . ® < ROCHESTER, NEW YORK 14605 ® TEL: 454.7070

At Alexander Asrea Code 716

March 1, 1976

Dx. Jan Lieben

Argonne Natlonal Laboratory
Argonne, Illinois 60439
Dear Dr. Lieben:

Thank you for stopping in the other day and explaining the

situation regardinLHr. . e
/ Enclosed is the newspaper article I mentioned regarding
plutonium.

After much discussion, we have decided that we do not want
to be involved in this exhumation and prefer that you contact
another funeral director to do the work,

Sincerely your

Herbert ¥. Rech
Vice President

PRIVACY ACT MATERIAL REMOVED
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Egmi_ffﬂ- Heran __ MEMORIAL CHAPEL, Inc.

® ROCHESTER, NEW YORK 144605 ® TEL: 454.7070

At Alexander Area Code 716

JAN 2 6 1975
January 23, 1976

Miss Mary Margaret Shanahan
5619 East Monterosa St.
Phoenix, Arizona 85018

RE: Exhumation of_

Dear Miss Shanahan:

We are checking into the above mentioned matter with
the cemetery and the local health office., Both need to give
their consent. There are several questions to be answered,

The cemetery needs to know who the people are that
authorized this exhumation and their relationship to the
deceased,

The Health O0ffice wants to know the reason for the ex-
humation and what you expect to prove or find out,

Our experience and that of the Health Office and the ceme-
tery advises that after 30 years there will be nothing left to
exhume except possibly the bones,

If this person is radio-active, both the cemetery and our
company will not exhume and ship the remains.

As a tax payer and interested in how our tax dollars are
spent, I would like to know something of your organization and
what this exhumation will prove and what benefit your findings
will be to humanity.

The total cost would be forwarded to you after your reply.

. Very tru]:y7 yours, / ) /

P

P

" Vice President

/e PRIVACY ACT MATERIAL REMOVED
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MONROE COUNTY

DEPARTMENT OF HEALTH
11 WESTFALL ROAD, ROCHESTER, NEW YORK 14602

)

TELEPHONE 442-4000
AREA CODE 716

January 22, 1976

JAN 2 6 197G

Miss Mary Margaret Shanshan
Center for Human Radiobiology
Southwest Field Statiom

5619 East Monterosa Street
Phoenix, Arizona 85018

Dear Miss Shanshan:

I am writing concerning your request for exhumation of _

SN

The Memorial Chapel and the Cemetery
have both consulted us to inquire as to whether there would
be any radiation hazard involved in exhuming the remains,
and in handling them, shipping them, etc.

We have consulted the copy of the Death Certificate and see
no information there that would suggest & possible radiation
hazard. However, we would like to have your assurances in

this regard.
cerely yqﬁ,

R

R:Lche.rd Na.uen, M.D.
RN/jd Deputy Health Director

CC: Mr. Joseph E. Farnham
Memorial Chapel

Mrs. Mary Sypian

Dr. Glenn Haughie

PRIVACY ACT MATERIAL REMOVED
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CENTER FOR HUMAN RADIOBIOLOGY

0 olC-AUA-USERDA

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

January 13, 1976

o Memorial Chapel, Inc. Jqu\fTB | ,
S . Street 08
Rochester, New York 14605 cHB.RECOR'”

Gentlemen:

We are writing to you concerning the exhumation of Mr.
~__who died in Rochester, N. Y., on July 2, 1947 and who was
buried by your organization in the _ Cemetery in
Rochester.

We have on hand signed permission forms for this exhumation
from the follow1ng relatives of _ :
’ . and o e

———

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

Mr. Joseph E. Farnham

Center for Human Radiobiology

Argonne National Laboratory

9700 South Cass Avenue

Argonne, Illinois 60439
According to Cook County, IllinOLS, .requlations the ziegler case
containing the remains of must be sealed prlor to ship-
ment to O'Hare Airport, Chicago.

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

. Funeral Home
PRIVACY ACT MATERIAL REMOVED
Lemont, Illinois
Oour studies, which are sponsored by the Environmental and
Research Development Administration (formerly the Atomic Energy
Commission) take about a year, so it will be necessary to close
the grave once the remains have been removed, and to reopen the

grave when the remains are returned for reburial.
* SOUTHWEST FIELD STATION

8 D 0 | 8 q 'l 6619 East Monterosa St., Phoenix, Arizona 85018 Tel. 602-9495600
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Memorial Chapel, Inc. 2= January 13, 1976

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. A member of our staff will
be present at the time of the exhumation so we will want to arrange
in advance a mutually convenient date for this work to be carried
out.

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

Sincerely yours,

({Miss) Mary Margaret Shanahan

s

'xc: M.H.Chalfen
A.F.Stehney
J.E.Farnham
v

.Markiewicz

L

80018498
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Argonne National Laboratory e Massachusetts Institute of Technology e New Jersey Field Station e Southwest Field Station

December 22, 1975

Mrs. C. W. Martin
22 Terxyville Lake Road
Danbury, Connecticut 06810

Dear Mrs. Martin:

Dr. Jan Lieben, who is a member of the staff of the
Center for Human Radiobiology (Argonne National Laboratory
headquarters, Mass. Institute of Technology satellite labora-
tory), has asked me to write to you identifying him as being
associated with the Center.

He has been a consultant for the Center since it was set
up in 1970, and prior to that time Dr. Lieben was a consultant
to the Radioactivity Center of the Massachusetts Instltute of
Technology for a number of years.

We trust that the above will be sufficient information for
you and that should Dr. Lieben wish to discuss our studies with
you personally a mutually convenient time can be arranged. 1If
there are any other details you would like to have, please feel
free to write me at the address given below.

Sincerely yours

T £§§7§7~«~4>fz;A,__«

" RECEIVED

s . Mary Margaret Shanahan
xc: M.H.Chalfen . A Deputy Director’

A.F.Stehney v~ S O e M.I.T. Radioactivity Center

J.Lieben

CHR RECORDS
PRIVACY ACT MATERIAL REMOVED
800 | MASSACHUSETTS INSTITUTE OF TECHNOLOGY
849 RADIOACTIVITY CENTER Room 4-063

Cambridge, Massachusetts 02139 Tel. 617-2534831
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FITZGERALD AND FITZGERALD

ATTORNEYS AND COUNSELORS AT LAW
1033 TIMES SQUARE BLDG.
ROCHESTER, NEW YORK 14614 TELEFPHONE
DANIEL F. FITZGERALD 454-2585
DANIEL F, FITZGERALD. Jr. AREA 716

PBIVACY.ACT MATERIAL REMOVED

August 1, 1973

Jan Lieben, M.D.
515 West Chelten Avenue
Yhiladelphis, PA 19144

Dear Dr. Lieben:

I am answering your letter to .
I am his attorney. At present ~is about 85
years of age and senile to the extent that he could
not comprehend any questions you may have.

I was also the attorney for the estate of Lulu
Sours, the widow of ~and in her will she be-
Queathed the sum of $1,000.00 to St. Mary's Hospital,
Rochester, New York, for research in the matter of
dermatomyositis. Apparently he died of that disease.

If you will let me know just what information
you wish and if I am able to provide the same I shall be
glad to do so.

Very truly yours,

Daniel F. Fitzgerald

DFF :GEN

PRIVACY ACT MATERIAL REMOVED S
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July 15th, 1947

Dr. Samuel .I. Eassaoti
The Univoersity of ochester

School of liedicine aond Dentistry : o
¥, J. Box 227, Crittenden Station
Pochester 7, Ls=w York .

Dear Dr. Zassett:
- e
I receivecd - ttar regarding Hp-%. I
thinl: the weizhts you sont will te sf.ctory for the analysis.
I +will zot someons sturtsd on Them rizat away. .

4]

I rz +he analyses of The urine
cimens collected from Ip-9 t2r0

sne £ ; ,;e and after treatrent vith
citrute solntions. I think you =711l azrse with me that it arounts
Lo a nice sot of negative rosults. Zitroie seemed t nalze no
differsence “mhatsoevar.
I am elso szniinz you & few analyses on Hp-4. .
I am a bit concerned about Lhe Tazi that thess exorstion rates are

a factor of two tn thrce ubove <wra theore“*c°1 excrotion values

according to the formulas developed I

Leonard Enzan of jyour statistic
Dr. 3ellier nas writien you regarding the

thingzs we would likc to have on & physical examination of your

sub jeets. Use your owm discration in rejzard to getting these exam-

inations. . :

I was wronz asout the date of the meting at

Cak Eidge. It is not in auzust, bubt in Getober.

You may be interestad in reporting the effeot

-

of citrat; on the excretion of plnfo:iun and the deposition of
nivm the vody, &s indicated by She data obtained on ip=-11, -

I huve a complete assay
of the ip solutieons. I will writes up Thils
PRIVACY AcT MATERIAL REMOvVED
Classificat;
WL furs ication Canceteq Lan-her
By Au*bont) of/l,l\,//r/\—— e
By \k 7 .. '




Material balances of soft tissues and excreta.

Table 1. (Part1)

with Pu(lV) citrate, Pu{VI) nitrate; or

i\

Six persons injected i.v.
GC\C citrate

‘Liver
~Spleen
< Kidney

.3

7 Liung
. - .. Pancreas

.. Intestines

Hmm.ﬁom

. R ~H.-<ha°m.ﬁm

: i ,v.>.mn...,m:w~m
.sz,num
.r.m.#m:

Residual sofc

tissue

SR Excreted®
T uﬁo»ﬂ (accounted for)
*. -~ Skeleton (calc.)

HP-5, 151 days p.1i.

Male, 56 yr.
70.8 rmw Calc.
% Pu/g wt (g) (%) dose
0.032 1,340° 428
0.0007 184 0.13
0.0002 312 0.062
0.0005 1,000 0.50
0.0002 100 0.02
0.00015 {,070 0.15
0.0003 64 0.016
0.0001 16 0.0016
0.0004 14 0.0056
0.0002° 28, 400 6. 67
_ 4,950
0.0001% 23,080 2.34
5.20
57.9
10,300  42.1

L aag 8001904

Pu(lV) Citrate
HP-9; 456 days p.{.
Male, 66 yr.

63 kg Calc.
% Pu /g (%) dose
0.0144 1,600° 2.0
0.0015 162 0.24 .
0.0002 277 0.055
0.0002 90 0.018
0.0002° 25,200 5.92
4,410
0.00019 - 22,280  2.23
16.5
48.0
9,166  52.0

HP-11; 5 daysp.i.

a
70.8 kg Cale.

Male, 68 yr.

% Pu/g wt (g)
0.0053 2325
0.0048 184
0.0015 312
0.0016 1,000
0.00045 1,020
0.0012 64
0.0009 16
0.0022 14
0.0002 28,400
0.0002 4,950
0.0001% 22,200

. 10, 300

(") dose

12.3
0.89
0.47
1.60

0.46
0.077
0.014
0.031
5.68
0.99
2.22

_O‘F.—

2.00
34.7
65.3
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,_.m.oog.o.n.nm to Table I

- § . i
" "Body weight estimated to be the mean weight of six male cases whose body weights were recorded.

wgwwmcna& tissue weight. )

c . . : .
Pu concentrations in muscle and skin (when not measured) were estimated to be the average of other measured soft tissues such as
heart, pancreas, etc.

. .“Pu concentration of residual soft tissue was estimated to be one-half the concentration in skin and muscle.

. mgommcnma totals are used when m<mﬂmzo. Excretion between the cessation of no:on&onm/wsa deaths of HP-5 and HP-9 was

v estimated from extrapolation of the last availablec measurements and the slopes of the U and F curves of persons followed for
, ~ longer times. Excreta from HP-11 were estimated to be the mean for all the other Pu(IV) citrate-injected cases.
o .n‘ Includes 7.95%, ‘theaverage Pu content of blood of the two sickest persons (HP-4 and HP-10), from whom blood samples
. were abtained at this time. 4

- - Boo/o of Pu recalculated from original data.

h

. Includes 3.25% estimated from the tissues of Chi-2, and HP-11.
i 4 ‘

e Chi-2 was emaciated; her skeleton was assumed to be the average reported by Mechanik®® for slightly built females,
. lO .. Cal-1 had lost 15 1b during his iliness; his skeletal weight was calculated from his body weight in good health, 64.8 kg.
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Jet al (14) (referred to as Cal. I) are presented also,

4ent concept of the distribution of plutonium in the organs and tissues of man.

subjects before plutonium injection and at frequent intervals thereafter. All tissue samples
were analyzed for plutonium by the cupferron extraction procedure subsequent to ashing,

The data in Table 3 show the results of analyses of the various samples for plutonium.
results obtained by Russell and Nickson (13) (referred tc as Chi. 1, 11, 1) and Hamilton
Two important points must be kept in
nind when considering these data: (1) The samples of human tissues were, for obvious rea-
sons, rather unsatisfactory. In most cases they were too small, poorly representative and
vere usually what could be obtained under the circumstances rather than what were desired;
(2) The subjects were chronically ill and/or elderly and the results may not represent exactly
the distribution of plutonium in tissues of healthy persons of average working age. These
data, however, are all that are available and, therefore, must provide the basis for our pres-
They must
ilso provide & basis for comparison with the results obtained from the numerous studies of
Plutonium deposition in experimental animals. -

The

1. Deposition in the Skeleton

Animal experiments (1), (2) reveal that approximately 60 per cent of plutonium injected
a8 PuOg++ and Pu*4 - citrate is localized in bone. If the vertebra, sternum and whole rib are
taken as representative bones of the skeleton, and the average plutonium content {.00657% /8),

7

STATUS VERIFIED UNCLASSIFIED
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CLINICAL DATA ON SUBJECTS RECEIVING INFRAVERODS INJECTION OF o 10~
. et “ C
4 - VENTY e
APPROXIMATELY 5 ug OF PLUTONIUM AS Pu*Z CITRATE R ‘i}' ‘
e . . »
1- - * .
] Pu ADMIN LABORATORY STUDIES ‘ X
" SEX | AGE | WT.| AMT.| DATE | DATE |HGB|RBC | WBC | PMN | LYMPHS |EOS.|BASO.| MONO. | UREA [BUN [NPN| , ;. e
; Kg. | ug g %|x10-6 x10-3] %. % g | 9 % | CL% pl P
10/4 [13.9] 447 7.1 | 71 19 1 0 9 96 21 | -
3 M {67 [70.3 f'gy 0/16 | 1o/19{1307) 455 | 7.0 | 54 34 4 1 7 9 |23 | -] = :
e - -
10/6 115.0) 4.7 { 9.05 | 57 28 8 0 2 58 25 | -
M| 490800 S 1110728 0y | 1als] a1t | nes | 6o 22 |8 [ o | 2 |48 [25]- vy
B L2 MR
: 1/2 | 145) 43 | 5.7 | 59 | 39 2 0 0 70 - |34
) F 4916981 48 | 11/27 | o6l {56 | 68 | oo 25 0 1 5 - T
: 10/30] 15.0{ 5.3 J10.0 | 77 20 0 1 2 - -] -
) Hp- 4 F | 18 |55.5] 4.9 |11/27 .
i et 3/21] 16.0] - 6.9 | 74 22 0 0 4 - -l - cesy
: ' : 1/23f 12.6] 3.26 | 4.75 | 64 24 3 0 6 94 - |2
| He-7 Fooegeeey s 2/20 - | - | 5.25| 64 25 o | o | o A
% e e
- 2/22{ 13.9} 4.7 | 9. 71 22 0 0 13 85 10 | 30 ;
i He F |41 1544] 65 | 3/9 8/21] 14.5 4.05 | 11.9 | 88 12 o | o 0 - - - 72 .
i ‘ A LD
i3 "
4 ) 3/13(12.3] 3.9 | 6.25 | 70 17 0 0 13 72 -1 -
B {“ 93 M | 66 163.01 6.3 | 4/3 1/25)12.3) 4.1 | 7.3 | 61 o iz [ 1 | - - - ny L
it [be; D8 :
g N o 15
j v 7,9 113.3] 5.5 | 5.65| 31 52 5 2 7 87 1 |22 .
g1 Hp-10 i N e 21 R I e 5 |3 |2 |8 |8 |-|- oy
i —— -
4 ") 4/4 | 8.9] 285 5.6 74 18 - - 6 - 30 |44
| He-l2 R R R A 7/3 [ 135} 4.51] 4.3 | 32 64 - - 4 TR .
,‘3 il L :,. . -y E
g Explanation of Symbols: HGB = Hemoglobin; RBC = Red Blood Cell Count; WBC - Winte Biood Cell
J Count; PMN = Polymorphonuclear Cells; LYMPHS = Lymphocytes; EOQS,= Eosinophiles; BASO. - Basophiles;
’ MONO. = Monocytes; BUN = Blood Urea Nitrugen; NPN = Non-Protein Nitrogen; UREA Cl. = Urea Excre-
tion in Per Cent of Normal at One Hour.
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N ,:«1 . DISTRIBUTION OF PLUTONIUM IN HUMAN TISSUES FOLLOWING - Zﬁi
0t INTRAVENOUS INJECTION OF, PLUTONIUM SALTS :
. £ S [N (€ {p Sut ectw andb% of lnjei:tglj)ose/gdoi Tissue Rel. Pu Org. Calc, ; 56
Tissue(z) ‘| Hp-5 (Hp—9 Hp-11 Chn.:ﬁ Chx.ﬂ Hp-12 {Cal. I | Av. %/g mhity(s) Wt./g(q) %/Organ y do
Bone Marrow - _ | 0096 | .015%9% 0210 - | .0ze0 | o187 1.3 3,000 (6.0 § plu
Radius (Frag. head) | -- - - - - 0187 | -- - - -- - 23:
Liver .0320 .0144 0863 | L0139 |—60B4 -- .- .0136 9.7 R 1,700 23.1 ’ fac
Rib (Cortex) -- - -- | .0015+| 0196 , -- 0170+ L0127 - 9.1 PR -- -
Patella -- -- - -- - .0109 - -~ -- -- [ == N
Vertebra .0071+ | .00804] .0070- -- - -- -- .0073 5.2 E | . - 3
Sternum ~.0070¢| -~ | .0100 { .0044 7| -- - -- - | .o071 5.0 |5 1bmee-t- 65.(5) £
Rib (Whole) .0050 /| .0038 | 0068/ -- -~ -- -- .0052 |, 3.7 § - 3 cer
Periosteum (Rib) - -- -- .0043 .0019 - .0048 .0037 2.6 -- - gre
Spleen .0007 0015 .0048 .0024 .0014 - L0019 .0021 1.5 200 0.4 cas
Kidney .0002 .OPOZ .0015 .0004 .0054 -- -- .0015 1.0 300 0.4
Thyroid .0001 -- .0009 - .0034 -- -- 0014 1.0 30 --
Adrenal .0004 -- .0022 -- - - -- .0013 1.0 14 --
Lung .0005 -- 0016 | .0006 .0016 -- - .0011 0.8 950 1.0,
Pancreas .0002 .0002 -~ -- .0022 - - .0009 0.6 65 -- ’—_
R Gonads 0003 - L0012 .0005- | .0009- -- -- .0007 0.5 - --
: Lymph Node -- - .- L0014 .0001 -- -- .0007 0.5 700 0.5 ==
Teeth (Av. of 7) -- -- - - - .0003 - - -- -- --
Heart .0000 .0000 - .0003 .0011 - -- .0003 0.2 350 0.1
Large Intestine .0002 - .0004 - 0001 -- - .0002 0.1 »2,300 0.5
Small Intestine .0001 -~ | .o005 -- | .0001 | - -- .0002 0.1 C- --
Muscle and Skin .0000 - .0002 .0002 .0001 - | - -- .0001 0.1 38,500 3.9
Blood . - - - | e EPVTENS - - 5,400 028
Balance - R (R - - L B - 0001t - 9,600 0.9
Total - ‘ . . N I B . - - - 70,000 96.7 . B
(Drpe various subjects received the (ouowmg doses of plutonium;  _Hp-5+=5 pg; .Hp-Q 6 3 ug; —
Hp-11=6.5ug; Chi. 1 =65 pug; Chi. I = 949ug, Hp-12 = 4"1u.g,Cal 1_103y.g, ol S aEY
(2 )'I‘lssues were obtained at the following times after mjectmn Hp-o‘TSl"&éys Hp-9 456 days; i
. Hp-11 5 days; Chi. I 155 days; Chi. I 16 days; Hp-12 § days; Cal. 1 4 days. 3
: (3 )Calculated by dividing %/g of tissue by %/g of body weight if 2 unii dose of Pu was equally &
distr, in a 70 Kg. man,
(4 )Hermann Lisco, Memorandum to AEC, July 21, 1947, Project Standard Man. - . E’«
(5) Assumption made that vertebra, sternum and whole rib represent average bone of skeletal system.
(G)Bone marrow not . mclnded in total recovery because bone samples were not freed of marrow be-
fore analysis.
) (Mparance assumed to have same Pu content as muscle.
' {8)yatne for blood taken at 30 day point, Fig. 3.

- 4/%‘ /)3
8001907
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‘ ‘ B TABLE 5 ;
d _ PLUTONIUM CONTENT OF BLOOD SAMPLES* FOLLOWING INTRAVENOUS |
: ;1; . INJECTION OF APPROXII\Q{L‘TELY 5 u.g OF PLUTONIUM AS Pu+4-CITRATE. x
Y
: ’ paxs PATIENT CODE AND .;:Efﬂém'r OF INJECTED DGSE IN TOTA£ BLYOD VOLUME* ‘
.4 | muECTION | Hp-1 | Hp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8 | Hp-9 J Hp-10 |Hp-12 | AVERAGE
E o [eecay - |83z | 8a.31 | 3161 136,701 @257 ) 3704 |\80.87 | 51567 5.%y -85 N4
E 1 2183 | 19,35 | ‘- - - 6.23 | 10.97 | {16.40 | 14.51-1 12,39 | 24.66 | A 15.7
4 2 ~ | 838 | 56| - - - - - - - 9.97 ‘
B 3 - | 10.03 - 16.64 | 116 | 294 | 6.97 | 4.94 | 6.22 | 20,06 [ df 8.62
: 4 . B 4.22 - - - - - . I ES 4.9 :
: 5 - - - - 0.66 | - - - - - - -
% 6 3.30 | 425 | 2.7 614 | - 100 | 2.96 | 207 | 3.91 | 4.91 - 3.4
"8 - 2,32 1.42 - - - - - - - - 19 ,
3 9 - - - 4.60 - - - - - - - - ]
:;; 10 42 | - - - 0.39 | 0.38 | L13 | ‘L377 221 | 1712 | - 1.2 '
1 13 - - 0.61 | 2.34 - - - - - - - L5 _
k! 15 - - - - 0.11| 026 | 066 o071 142 ] no2 | - .70 .
‘ 17 - - 0.51 | 145 - - - - - - - 1.0 n
22 - 0.70 - - 0.18 | 0.25 - - - - - .38 3
A 23 - - | e2s| om2| - - - - ; ) - 48 o
: “i 29 - - - - - - 0.37 | - - - - -
~ ; 30 - - - - - - - - - 0.36 - - ;}..'7
- ; 31 - - - - - - - - - - 0.51 - ‘
B 36 - - - - - - - - 0.42 - - - o
3 a2 - - - - - - - 0.17 | - - . - i
f 46 - - - . . -] - - - - 0.45 - b
“Total Weight of Blood Taken as 7.71% of Total Body Weight. , p i
: C. Excretion of Plutonium ‘
L. Urinary_Excretion ‘ ‘é
& . — 14
‘ The urinary excretion of plutonium was studied in elev%‘. of the subjects following t
4 the intravenous injection of approximately 5 ug of plutcnium as Pu™ in C.4 per ceat solution v
W of sodium citrate.2HpO . With the exception of the first day, urine irom all subjects was ':";
4 collected in 24 hour samples through 22 days post injection. After 22 days the collection of iy
3 24 hour urine samples was continued as long as the patients were available for study. It was A

not possible to retain the subjects as long as was desired and the major weakness in these
results is the short time interval over which the studies were continued. Two subjects were
followed 22 days, one for 23 days, one for 27, and the remainder for 30 days or longer after
injection, The Chicago cases (13) were iollowed for 16, 140, and 186 days and the California -
case (14) was followed for a period of 341 days. Because of the great importance of measure-
ments at longer time intervals, the Chicago and California data have been incorporated with

“ STATUS VERIFIED UNCLASSIFIED

L - 21 - ,
LH-nsh e @/ ~—7 /15
800 l 908 - C'O N F i DIET b De%w W Mw/éy 4o -%/ DATE




INDIVIDUAL URINARY EXCRETION VALUES OF PLUTONIUM FOLLOWING INTRAVENOUS ADM
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TABLE 6

RATIONUJ

e

v
By g M DT

;:’?;71 ~

£)
s

TO HUMAN SUBJECTS (EXPRESSED AS PER CENT OF DOSE EXCRETQD PER )
. B . : P \)’ ﬁﬁrk = "1 N ~
N - | oAys posT | ¢ i { PER/CENT OF mmc'mp Post EXORETED PER DAY... i1 ~.¥,— q&)t
Do . INJECTION | Hp-1] Hp-2 | Bp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Bp-d | Hp-9 | Bb-10| Hp-12 [cuilerich, HAch, @) car 13
5 S 1 .181Y| 472 | 569 | .440 | .286.] - | .211¢] B77) 1 414 | L1014 .857 | 2.5310 | 1527 | .480
. 2 .M48.( 204 | .289 | .236 | .166 { .216 | .212 | .232 | .085/| .330 | .103. .182 .153- .167- | 150
cod 3 14 | 174 | 12 | .221 | .01 | 27 | .137 { .123 | .o69 | .218 | .083 | .03 .134 .067 .120
S 4 094 | .123 ] (107 | .132 | 052 | .111 | 098 | .140 | .088 | .170 | .078 | 077 .133 .033 .031
LA 5 .089 | .116 | .078 | .116 | .030 | .076 | .069 | .083 | .047 | .089 [ .068 | .026 .032 .042 .037
R i 068 | .061 | .043 | .119*] 020 | .057 | .050 | .078 | .052-| .060 | .044 | .0256 | .029 .042 -
’_ 7 082 | .062 | .043 | .077 | .033 | .044 | .045 | .066 | .050 | .079 | .069 | .0234 | .024 .024 -
! 8 055 | 048 | .049 | .081 } .026 | .043 | .037 | .057 | .032 | .065 | .080 | .0227 | .023 .025 016
. 9 051 | .o46 | .022 | _o9s+| .027 | .032 | .033 | .047 | .032 | .051 { .043 027 019 .069
10 .045 | .038 | .027 | .0a1+| .022 | .031 | .023 | .050 | .035 | .044 | .038 ooaz- 034 | _.030_ | .02
1 040 { .048 | .027 | .075+] .021 | - | .018 | .043 | .026 | .041 | .038 |T.0097 | .47 .019 .036
12 .038 {.039 | .015 | .072¢] .026 | .024 { .019 | .023 | .030 | .038 | .027 | .0095 | .047 014 .029
1. 13 .034 | .045 | 020 | .067¢) .023 | .023 | .019 | .037 | .027 | .020 | .030 | .0236 { .018 .034 -
14 .035 | .036 | .020 | .058*§.018 | .020 | .013 | .035 | .030 | .029 | .039 | .007 .034 .009 -
15 .034 | .039 | .028 | .050 §.015 | .022 | .012 | .035 {.030 | .025 | .020 | 0059 | .026 | 016 | .013
16 .026 | .024 { .024 | .033 |.020 | .0173] .012 | .036 |.od0%| .021 |.023 | .0109 | .012 .004.=| 016
17 .027 | .027 § .021 |.032 [.020 | .013 .01t | .032 |.038 | .023 | .029 - .028 - .0056
i8 .026 | .020 | .017; | .037 |.020 | .015,| .041 | 029 {.027 | .02t | .026 - .026 - 010
- 19 .025 | .019 | .018 }.032 |.018 |.0150 | .0t0 | .031 |.029 | .017 |.020 | .0022 | .015 - .006
‘o 20 017 | .021 | .012.{.025 | .021 |.013,] .008 | .032 |.029 | .018 | .032 | .0093 | .033 -1 .o048
- 21 .017 {.017 | .01d-} .020 |.020 |.012}| .010 | .029 {.032 | .022 |.c25 | 0076 | .082 T T 7T Loou7
o 22 .016-| .015-] .014 | .035 | .018 | .0127] 013 | .02¢t {.032 { .016 [.025 | .0145 | .027 - .0050
% 23 025 | .018 | 014 |.014 | - - }.008 |.021 |.032 |.019 |.033 | .0151 | .029 o .0081
24 021 | .04 | - - - - 1.008 {.025 |.032 |.016 |.023 | .0128 | .u20 . .0076
b 25 013 (.04 | - Jour ] - - }.008 |.023 |.029 | .016 |.021 | 0128 | .148% | & .01l
° 23 - o | - jow] - - {.007 |.022 |.032 | .016 |.023 | .0175 | .024 - .0022
i 27 - |.008 | - J.008 1} - - 1.008 {.028 [.032 |.0o14 {.0i7 | .0150 | .23 | 3} L0044
) 23 - .08 | - - - - {.008 | .023 |.024 | .013 [ .024 | .0197 | .034 - .0074
29 -t} - - - - {.008 {.019 |.025 |.014 |.023 | 0138 | .022 - .0043
30 - |08 | - - - - [.o0s |.021 |.023 | .04 | .021 ] ,0051 | .024 - .0069_
.. 31 - 007 - - - - .005 | .017 |.025 - .021 | 010 027 7 00717
I 32 - |.007 | - - - - ].007 {.016 |.024 - |12 | 010 .620 .0063
B 33 - .09 | - - - - {.006 {.015 l.o22 | - .03 .07 .01l - .0073
- 34 - {.09 | - - - - {.006 |.015 {020 | - ].020 | .0t30 | .ou8 - .0084
35 - - - - - - j.ee | - l.22 | - .02 | .01 .uud - .6069
36 - - - - - - |.oo6 | .05 joz2! - .0 | .05 | .015 - L0079
31 - R - - - - |.008 o0 | - - 1.0237] 0111 | .01l - .0063
; 38 - - - - - - - .o} - - e ] os | 009 - .0085
39 - - - - - - -tz | - - 1.e21 § o112 | 009 - .0064
40 - - - - - - -t} - - |.o1 } o072 | 009 | - .0072
41 - - - - - - - o} - - .3 [Toosz 1 oon - .0080
42 - - - - - - - .01 - - |.0m ) Lote7 - - .0081
’ 43 - - - - - - - o, | - - .o | o095 | 017 - .0076
3 44 - - - - - - - {.ou - - 1015 | .co31 - - L0055
13 45 - - - - - - - 103 - - b | 013 | .08 - .0063
13 46 - - - - - - S BT - - 102 - - .0073
s 47 - - - - - - S I U - ].015 - ,020 - _.0059
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TABLE 9

INDIVIDUAL FECAL EXCRETION VALUES OF PLUTONIUM FOLLOWING
INTRAVENOUS ADMINISTRATION() TO HUMAN SUBJECTS -

(EXPRESSED AS PER CENT OF DOSE EXCRETED PER DAY)

DOSE EXCRETED PER DAY

DAYS POST PER CENT OF INJECTED
INJECTION | Hp-1 [ Hp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 Hp-4 | Hip-9/| Hp-10 [Hp-12
1 -052% | 204 | .018%| .134 | .004*| .085 | .147 | .178 | .333 | .087 | .370
2 -221 | .204 | .157 | .274 | .311 | .085 | .120 | .266 |.389 | .0a7 | .370
3 241 | .204 | .157 | .274 | .311 | .179 | .087 | .210 |.389 | .087 | .207
4 .050 | .317 | .695 | .306 | .185 | .179 | .080 |.080 |.131 | .110 | .297
5 105 | .317 | .099 | .306 | .110 | .179 |.055 |.080 |.131 | .110 | .183
6 046 | - |.070 | .126 | .110 | .179 |.055 |.080 |.131 | .110 | .183
7 021 | - | .070 | .126 | .110 | .037 |.055 |.080 |.131 | .110 | .020
8 .021 | .120 | .070 | .126 | .064 | .037 |.055 |.070 |.131 | .034 | .020
9 021 | .120 | 070 | .126 | .051 | .037 |.032 |.070 |.131 | .034 | .020
10 .021 | .084 |.027 | .117 | .051 | .037 | .032 | .070 }.131 | .034 | .020
11 .046 | .084 |.027 | .117 | .052 | .023 |.032 |.070 |.118 | .034 | .020
12 046 | .084 | 027 | .117 | .052 | .023 |.032 |.045 |.118 | .034 | .020
13 .046° | .084 | 027 | .117 |.032 | .023 |.023 |.045 (.118 | .034 | .020
M .046 | .062 | .023 | .085 |.032 | .023 {.023 |.045 |.118*| .022 | .020
15+ ].035 1 .062 }.023 | .085 | .032 | .015 |.023 |.045 |.11g*| .022 | .023
16 -035 | .062 | .023 | .040 |.017 | .015 |.023 |.032 |.414% | .022 | .023
17 -035 | .062 |.023 | .040 |.017 | .015 |.016 |.032 |.157* | .022 | .023
18 035 | .055 | 016 | .040 | .017 | .015 {.016 |.025 |.157*| .022 | .023
19 015 | .055 | .016 | .028 {.017 | .015 {.016 |.025 |.055 | .0I2 | .053
20 -015 | .055 | 016 | .028 |.020 | .015 |.016 |.025 | .055 | .012 | .053
21 -015 | .055 |.016 | .028 |.020 | .010 |.008 |.025 |.055 | .012 | .053
22 -015 | .022 | .006 | .028 | .020 | .010 | .008 |.045 |.056 | .012 | .053
23 .017 | .022 1.006 | .026 | - - |.008 [.045 |.052 | 012 |.0%
24 017 | 022 | - - - - |.008 {.009 |.052%{ 012 | .026
25 - (.02 - - - - 1.011 |.009 |.052%| 006 | .026
26 - .21 - - - - |.011 |.009 |.053%| .006 | .026
27 - .21 - - - - 1.011 |.009 ‘| .043% | .006 | .016
28 - - - - - - [.011 |.008 |.043*| .006 | .016
29 - - - - - - - |.009 {.043 | .006 | .016
30 - - - - - - - {.018 |.043 | .006 | .016
31 - - - - - - - (.01 035 | - |.016
.32 - - - - -~ - {.018 j.035 | - |.016
33 - - - - - - - |.018 {03 | - |.016
34 - - - - - - - |.018 {635 | - |.016
35 - - - - - - - |0 (.35 | - |.022
. 36 - - - - - - - |.618 | - - |.022
37 - - - - - - - |.0z8 § - - f.022
38 - - - - - - - |.oz | - - | .022
39 - - - - - - - .01 | - - -
40 - - - - - - - Jonn - -
41 - - - - - - -l | - - -
42 - - - - - - - jon ] - - -
43 - - - - - - - .01t | - - 1.008
44 - - - - - - - lon oo - | .008
45 - - - - - - - j.0 ] - - | .008
. 46 - - - - - - - .04 | - - | .008
47 - - - - - - - .01 | - - -
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Tig. ! Nuclear Track Autoradiograph Showing
Localization of Pivtonium in the Bone
of the Rat, (A, Williams, J. Wellnitz;
Protomicregraphy by fne Alamon
Phstugraphic Laboratory).
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DISTRIBUTION AND EXCRF1ION_OF PLUTONIUM

AOMINISTERED INIRAVENQUSLY TO MAK

INTRODUCTION

Ty now wowell estabhished fact that the d7position of radioactive material (Ra, s
fsobi s and davghler products) in the skeletil systemoof §adiem dial painters wax FespUn-
slble for the Loge aeerasis, radiation osteitis, osteosenic sarcumd and other pathelogical
charges in bont which characterize the condilion commaniy known as chronic radtua, poironing.

Hamtitan and co-workers (1) were the first to deswonstrate that plutenium, like racium,
concentrates in the skeletal sysiem of the rat.  Nume rous, sepeits have =mphasized that bone
Is a mifor site of piutonium deposition 1egardless of the animal speclex, the valencs state
of 1y material or the route of administration, (2), (34, b, ¢}, Autorac ograpric siudies of
the mode of deposition of plutontum In bone (4), (4}, (6), {7) ahowed that §i was deposiled
In a pattern quite different from that of radim The 12iter element tends 10 be incorporated
Into the bone salts exclusively and becomes burped ' 1k, cawificd strurture in the maance teo
be expected from 3 member of the caterum fan ¥orrahe periodic able. Plutanum, however,
shows some deposition 0 soft tissues (expeetally iy the hiver) and a reinarkalhle atfimty for
the non-caleified, ron-cartilaginous areas of bene,  The materin s highly 1=ratized in the
epiphyseal line, the prriosteur and the endosteum xo that toralizatios is predominately in
reglons of trabwecular hone (Sce Fig. L. fronipicee), The general conclusion wias that the
mode of deposition of plutoatum made it patentially miere hazardius thas raaium. Although
there is only limited proof thal the above conclusion is justified,  nwst be considered when
evaluating the potential chronie toxscity of the material.

Subsinuent experiments with rodents by Brues, Lixen and Fink (8) and cthers (§)
have denionstirai.d that plutomum is quite ofective in producing pathological changes in byne
Including osteogenic sarcoma {Sec Fig. 2).

Brues (10) cumpared the relative ehronle toxie ‘Y of equivalent microcuric aruunts o1
rlutontum and radium Ly foliowing 1000 rats, 606 mice throughout life and 37 ravbits 1nr over
400 days. A comparison of survival time, rac:ographically determins! vone dursage, patho-
logieal fractura; and bone tumors tn these animals auprared to boar out a plutoniume-rad:;
chronie toxicity ratlo of 12.15/! n the basix of inj~cted dose or abwut 4-5/1 or (ne basis of
reiained matertal,

The above observatinns and the eaperlences of the radium 2iai industry have emphasized
th= necessity of employing extremely rigid control over al} plutonium operati The major
heslth problem assoriated with pPlutonium pr ieessing s, of rourse, the possiihity that small
amounts of plitomuin accunvlated in the skelegil SYSIems ol workers nav, weer a period of
from ten to thirty yeass, cause bane shanges sinlar to those observed in chrome adium
poisoming.  The possibnlity 15 serious eAeUgh L Justify the adoptie . sf a rigid enximum per-
nussible body burden as s vurrently donse with radium. :

Only -ecently the subcombtutt. o mternal wdiation wolcances Gf the Natewnal Buroag
uf Standards estabhished o 1ontative Maxium peeniisaille by ey mntent of 2L 0 40.032 )
for plutorium.  This value was adopted immediately by the Mvision of Biudogy 1od Medicine
of the Atanuc Enerzy Commistaon a: the official matmem pernessible tolerance for plam
personnel (11},

Acequate anfarpation as 1o tae fixat on and vxeretion of pluttmium by man is essential
to the svaluation and interpretating of 4 mavimeey peranssalle body teleranee,  More
specifically suek stugies seem hinly important for the [ollowing purpses:

o To mantoize the degree of uncertainty anherent an extrapolatig the vy oy
amount of amimal experimental data G nuan,

Tt~

1A._J.~;.anz,.a_>_.




2. To provide the hest possible quantitative baas for the diagn:
of exposure of persornet tn plutoniem,

3. To deternune the degres of fixation of plutomium by man and establish
crueris for the persod of retirement from further expusure of workers
having received 1 maximum permissibie dose.

4. To privide more extensive and fuantitative data on the deposition and
excrelion of plutoram by man as a busis Jor future consideration of maxi-
mum permissible body tolerance. .

is of deerer

Need for the above fnformation was recogried seveeg) years ago, .l was also recog-.
nized that such information could be olrained only by adwirittering smali tracer 1m0, ¢ 0!
plunium ta persons with a relatively shart life expeclaney.  The first tracer study was
initiated April 10, 1045 (12).  Shortly thercafter, bath the Chicago and Berkeley groups in-
thated <inular studies (13), (14),

This report s the fiual presentation of the results of twelve plutonium tracer cases
died a3 4 Joint project of the Lus Alamos Sclontifie Laboratory of the University of
Califurnia and the Atomie Encrgy Project of the University of Ruchester School of Medicine
and Dentistry.

The reselts of the studies conducted by the Berkeley and Chicago groups are correlated
with the presest ones providing a evllection of 8ata from sixteen cases. -

* o In addtion to the twelve tracer mentioned above, the Lox Aiamos Scientifie
oratory ses had approximately six years experience with exposure problems assuctated
witn the processing of large amounts of platonium,

Wherever applicable, the Laborat.~y'c experiences with the erposure of personnel are
used to ealarge and supplement the data eolicetea from the plutonium tracer studies presented
In this report,

1. METHODS

\

A Selectior and Deseription_af Subjects '

The hfe expectaney of the individual was; carclully considered as a basis of selection
of subjects for study.  As a rule, the subjeets chosen were past forty-five years of age and
suffering froun chrome disorders such that survival for fen years was highly improbabte.

By adhering to these eriteria, the pussibility of late radiation effects duveloping would be
avarded,  Fu TMOre, an appertunity to obtain post-mortem meterial within a fow nonths,
er at sont a few years, would be much greater. .

Of tweive patients chosen, ten were past the age of forty-five. One wus only eighteen
years old, and has since died of Cushing's Syndrrine.  Up (0 the time of this repor{, and
an mately five years sinee the wnitiation of the fiest study, five subjects are known to have
dtes o1 their diagnosed illness. Autopsies and tissue <amples were obtained from only three
of the hve terminated cases, '

Bricf summaries of the medical historles of the subjects of these studies are as follows:
Hp-1

T patient, a4 sixty-seven year old white male with a nine yedar histgry of peptic ulcer,
wan admitted to the hoxpital following a severe Bastrointestinal hemu.rhage., The presence
6l a duodrnal virer was confirmed by x-ray examination and a teacton diveriiculum of the
vaophagus was noaed.  Climcal dlagnoses Included dusdena) uleer, pastrointestinal liemorrhage
with necondary anemia, and exophageal divertculum,
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By-3

Thix Patfeny, o «o-.c..:...; ¥ear ol white male, was 3 LT .r.un,_a.a::;c and enterey
the aonw:z on this CCeasip, fur 1ye 3?6:3»:3 tne, uwanoam relerap)e to .4:?.:3,._3
hag been Presem lor three years, Clinjeay &,.waaaaw 9N this .n_.:_.r:oa inclydeg aaaav:::_
eS5ent(a) a».vazgtg w{th 8.?.2»3:& n.n&cﬁuns.i. dlse, ag And naaanQ .:mi:n:..ae: ang
chronge Brthriy,

Hp-3

This Patient o Enw.asa Year ofy White :S:.._? wag Amitpg o the hospita) HMh o,
Plaintg of !waaauzaa of (ha skin, Prurigge nr.z...u::« ing %Psuoz ¢dermy, e, tag Cliafea)
S8 Jfpg wore Carrieg out in 22.3_?,. 2nd Dnn_.sv.:. :zu. A whiep tme n;w_._ozau of heps.
His of Unky, gy Cliotogy and 3.3.2.2123: were Made, She wag admijtreq {or _azoi.:v
...:35»:0: In on.oeoa _e;. When spe Appearey n goog heajyy,

Hp.s

E T3S .6:?.:_ 2 a:w,.».; Year plgq whiys Mmale, was Ra::& 9 the youn:t In zQen_.:vow
1945 with 332».:; of w....?d:»on Weaknogy and u::oi:. in Walking and .n;.u:v:._:m o thrae
Yeéarg AE.»:E.. The Clntoat 3gnogsy w2s nav.o_aonin latera; un_m:.u_m. Deapy OClurreq
in Aprgy 1996, The ar..n:ax..z at 2:..53. acjugeq nav..:.ba_.n laterp) .3:.31,4. ..oagcnznc.
monta, Beneraiizoq »ln.lcmcr.wcu_m. “enal ey ang 3denomy of the ripy kidnay.

Hp.s
This vn:?._: 2 se.':?:s, year g, white Maln yip a Z,.,.SJ. of >an_..5=.a dispagp Since
un::;_.v. 1945, way admitey 12 0 :omvzﬁ on 9.2_.:03 q, 1845, for .....5:32: of Mmergyg

.;?n_aa tesiong of the S{UTIN and e, He fSpondeg i a::v.a!.a::. _,..?::._ai and ﬁc.n.um
bepan q:laa .,e..:.»?z..a:n? Cn wa»n..:?m.o: in Jupe 1947, LT condityg ®as ...a.mz..:::. un.

This h»:g_. a :3..22. year g)g (L TIPS femata whg hag bLepp u?sc....iw treageg for
hrapy s and E?ZS.SE.:Q. Wias 2..;.::»:2& vn .?:53_ 2! 945, tar Cardiae decom.
Pensaqiyp, The cliniea) n.....wuan?, were lz.c:.»:... heapy hsraye with mitrat 5.&5333 and
quriculy - :E.:F:.::. ard Yoxjn Hadyfay Roiter, She CX[ifpg in Octilnp 1946, P.w::zw:s Ior

s i Lie CAgne of deagy Was 10ty 32333.

Thix Pationt, 4 31*.3:: YUAr n)y White \E:.i? tad 4 ‘:4:3. of Z,:._.:u?,a_n Sinew
&m:..sc. 945, and , 9:.5..:5 ey firsy n..an:?r.d U4 The Climnay n_..:..::.i.z on thg
...a::.,z::. Were Z,.azaa_.s.. and Consdup uleop.

Cog .q:_‘o..n;z,vf AL Sl
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This patient, 2 wixty-six year old white male, was adinitted to the hoespital in March
946 with & history of generalized dermulliis and weakaesn of eighteen months duratinn, A
diagasis of dernatomyusitis was made. The patlent explred in July 1947, Dlagnoses ay
avlopsy included generalized musculal atrophy, dermatitys, purulent bronchitiy and broncho.
pneumonta, hypertrupay ang dilatation of the heart, and chrone bassive congestion of the Jiver
and spleen,

Hp-.10

This patient, a fifty-two year old hegro male, was admitted {o the hunpltal on Mareh 24,
1746, in aeute Congrstive heart failyre, A histary of heart discase rince 1926 was oblained,
And s history Jneladed both rheymatie fever and luntie {nfection. The clinieal diagnoses on
this adniission included rheumatic heart discase, lajeny treated syphidis and ethmoldal ang
fromtal nusitia,

Hp-11

“This patient, a Sixty-cight year oid whie male with history of alcoholism and dietary
inadequacics for MALY ytars, was admitied to the huspital on December 12, 1945, with com-
Plaints of dyspnea and abdominal swelling,  H.. Cxpired on Fehruary 28, 1946, and diagnoses
al autopsy were cirrhosis of the liver, ascit.s, and thrombusis of the portal vein,

Hp.12 ' .

Thiz patient, a fifty-three year nlg Colored rale, wis hospitalized on Mareh 25, 1945,
frllowing an sulomobile accident in which he sustatned comminuted fractures of the left femur
and right patella and a transverse fracture of the TIgM radius and ulna.  Physical Iindings

0! nede includea a left Ienticelar cataraey and marked hypertrophic and alrophic arthritje
eharges i both knees, together with osteochondromat~sis of the left knee.

3. Z.GmanBm.bw.nﬁ.Mth-.n.m and_Cullection of Samples
ool the twelve patients were cared for in the special mewzholic wird of Strong
Memarial Hospital,  The Reneral management of the ward patients was as follows;

Aocomtrol period of about tep days was utilized to insteuet the Patient fn the quantitatjve
colicetion of yrine gad fecat <pecyrony. During this perjod 21 neeessary adjustments (o
warth ronting and atg NECCSSUry mohdications in ie WO compieted,  Aftor ype Patient had
broven himsell capable of Conperation, a series of conirol wrine and feeal samples were eol.
lected tap (he Nrpese of “bhlank® determinations by the method of plutonium analysiy, Pre.
ceding the anection of pintonium und again at teriration, Lhysieal and laboratory examinat.ons
were conducted on rarh rubject

Blood samples were drawn int, ary sodwum citrate as an anticoagulant.  Samples of
vl were taken nore admviagstration of plrtontum and at four hours, one day, three days,
Yixdavsen days, lifteen days, ete, post infection,

Crine sample « were cuiiested directly inte haif-gallon fry): Jars and preserved with
farmildebyde.  The urine was wsuly collected in 24 heur oriods cxcept on the day the
Plutonivin was giver, Durine the firsg day it was collected in two 12 hour per|~ds,

Feeal samples wope collectad An three.)itnp beakers,  The Patient was instructed to
ceipty the Liadder befre defecation to avind admixture of urine and feces  As a rule feces
weee poaled duting infervaly of four da favept tmmediately afier the plutonium was given
WHEL e [rest twe il were collected separately, AR Samples were preserved by hotting
fur ten minuter, with 8 & HC 1. . .

Tisinue namples of from 25 1. 150 ¢ were oltained at Autopsy and preserved §n A0 per
cent 2lenhaof,

.

| ‘.m Q Q _ & N _ : o:trhh dA.v..\,. 7'.~,.- AL

C. Administeation of_Plutoniu )
F———=rallon of Plutonjun

The plutonium solutfon used in these studies was prepared by dixsolving 5.0 LT Y] N
#pecirog=aphically pure Blutenlum metal 1n LOml, of 2N HNOjy. The rolution wag assayed
for plutoniym by alpha counting, An appropriate aliguot”of the pitanlum solution was placed
in 2 10 ml volumetrye flask and diluied to voluine with oterile 0.41 per cent sodium
citrate 2Ha 0 The solution prepared in the above manper had a pH of Approximately 5% 4nd
the plctonlum was in the form of Pu*4.complex.

The technique of injection and the method of assay of the Injected dose were a5 follows:

One syringe was filled wip sterile sallne and g 22-gauge needle attached. The other
syringe was filled with &5 ml of the Plutontum 50lut10a and the ncedle used fur filling the
eyringe was discarded, The needle of the syringe containing stertle sajine was Introduced
into a cubita) vein and the saline slowly th,ceted to insure unrestricted entry into the vein.
The syringe was then carefully detached from the nozdle, whieh was etyly in the vein, and the
Syringe containing the £lutonjum Injection solution Was substituted. The plutontu n folution
was injected rapidly alter which the syringe wag rinsed once by drawing It fu)} of the patient's

The same syringe and necdle used o Inject the patienl was used g measure 0.5 m)
allquots of the plutonium solution intv 2ach of tgur volumetrir flasks. The wIshing of the
syringe and the other essential steps of (he inyectiop technique were duplicated. The ¢ontenta
of 2ach flask was diluted to volume with 2 N HC1 apd a baitable aliquot of each evapourated
directly on Platinum discs and sfayed for MG:» activity, The average of the four assays
was taken as the amount of plutonfuin 2dministerad to the patient. ‘fhe average stundard
devtation for each s¢l of four results was 3.0 per cent. The amount of maverial recpiyeg by
each subject ang the date. of infection are bresented in Table |,

TABLE |

>ZOC7J,O~.. nrc.u.OZcK ADMINISTERED tO SUBIECT™ viA -
INTRAVENOUS INJECTION® AND THE DATE OF ADMINISTRATION "

Jl/«l.[i-j'!

se
Designation of Subject Date of Injection HE  Pu Injested
AT A - vt - e e . i..!.;...'(,l..I.Jt,u"l,!.l e L Y .
Hp- ¢ . Jetover 16, Jyds 1.
Hp- 2 : Oclober 23, 1945 . §.1
Hp- 3 ) November 27, 1945 49
Hp- ¢ ’ November 27 0545 4.9
Hp- § November 30, 1945 5.1
Hp- ¢ Felrdary 13345 5.1
Hp - Febeuary 8, 1948 6.3
Hp- 8 farch 9, 1946 8.5
Hp- 9 April 3, 1446 ' 6.3
Hp-10 July 16, 1946 6.1
! Hp.at Fevruary 29, 1045 6.5
Hp-id April 10, 1945 4.7
e . iy e LR T e SRV S, eeiem acniaa

. .
Pu was administerod as v:l.n:;:. in 0.5 m}
of 0.41%. solutign ~oltym cHrate- 24,0

.

Average standard Seviuton of arlermination of
A w 2.0 per coent,
I e LT e
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n. -al Procedur

All urire Ganpies were anslyzed for plotoniom using the
cdeveloped at the Loy Alamu:
tory peraonnei (15},
Freal samples were dralyzed &y 2 neodification of the cuplerron proceduse published

rarher (16, .
Blood and other . (isvue samples were "ashed* cither iR a muffle ‘urnace or with cone, HNQ3

2nu H202. The ash solution wak analyzed for nlutonum Ly the cupfer= extraction procedure

in exactly the sa‘ne mauner employed for the analysiz of urine ash solutlons,

cuplereon extraction procedure
Scientific Laburatory for the determination of exposure of labory.

fIl. RESULTS

A. Clinical Observations

Acute toxie eftects from the small doses of pletorum administered in these studiey
were nelther expected nor observed.
© As neen from the summartes ol case histories (P s 10 - 14}, the subjeets used in
thix stucy were suffering fron; a variety of conditions. In most cases, however, kidney a=d

liver function appeared to e cssentially normal.  There were two notable exceptions.

Hp-4 wax sufturing from Cushing's Syndrome and chronic nephritis. The highly abnor-
mal it Wl this sulyeet was accempanied by higher plutonium content in blood and urine
and apareat'v a slower rate of plutoniem fixation in bone, . In fact, several of the uiine

Ay SeS wers ruled Hon-Pepresenta on the lusis of the Chauvener criterion,
Hp<il was mozibund at the time pluteiem was adm .z_/...._n. Thi refore, no plutonivm
teretnn values were ontined. A Linical diagnosis revealed cirrhusis of the liver witl,

Aoaneites whiek inhicated macked impatrioent of liver function,
Ao an Table 2 nummanize some of the climeal labaratory abservations. Those
Crtastent trendi fa hensiglobin, red bleod eell count, white blood eell count and .

Peount as a rosult of the injectinn of appreamitely 5o of plutunium.  The rise in
and ced Blood eell count 1y Hp-12 probably * 1 result of therapeutic measures,
The ol ervations an Tabie 2 were quIte an accerd with those made by Risuell and Nickson £13)

¥ daia frum two cases followiag wdmimstration of
hvidual received § St of jsateniuim and was followed {or 155 days, Anather
CYo G plutentin and was followed fer 500 on dave. No alterations attrib.
imowere found in e constityents of the peripheral blood of either pationt,
teries chineal evidence Migestive of Liver damage did not apprar,  While
Tohinelion were net an oa puge lted In the protocals, the pansiiflity that
CERA Rl appear was consideped.,

Hedly the abaervations: vude duting the study provide ne evidence of what niay
J0-30 yearcs 10 may te sad, however, that these studien and those of ¢her iny
tehieate that the iptravenos mpeetion of 4 sighe dose of § ta 100 i of plutonium was
Acute subjective of olysclive clineal effects,

sitlegert
e 1,

ey

wWilheat

I Deposition of PMutomem in the Body

St the Ieginning of 1hs study, four of (he subjects (Hp.4, 5 7 and 9} bave died
H Arother subject, Hp-11, was in tha terminal phase at

anoa fe i of thesr dagnoned oee, t
the L o) g cton, Amtopny and tizoue camples were obtained i onlyethree of the five
e Tan bone peoiriens aiepe abtamed trom Hu12 during upen reduction of fraciy: oy and

A rumbey of his teeth were olRained al o later date, Blond samptes were obtamned from att

- 16 .
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TARLE 2
CLINICAL DATA ON SUBJECTS RECEIVING INTRAVENOUS INJECTION OF
APPROXIMATELY 3 g OF PLUTONIUM AS pud CITRATF
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subjects before plutonium injection and at frequent interyy thereafior, Al yissye samples
were analyzed for plutonium by the cupferran extraction procedure subsegaent 1o ashing,
The data in Table 3 how the results of analyses of the various samples for plun
The results obtined by Russell and Nickson (13) (referree to an Chi 111, 1) and Hanviton
et al (14) (refersed to as Cual, 1) are presested also. Two Important ponts must he Keptan
mind whan considering these data: (1Y The =amples of iuman tissyes were, far obvious rea.
sons, rather unsatisfactory. In most cases tiey were (oo small, poorly 1y . o
were usually what could he obtamed under the circumstances rather than Whit aere devired:
(2) The subjects were chronically i1l and,or elderly and the resulls MAY NOl represent exae(ly
the distribution of plutonium in lissues of healthy ersons of average s.:wx_:n ARe, These
data, however, are all that are available and, therefore, must provide tne basis far nur pres.
ent concept of the distribution of plutontum a the OTRans and tissues of man, They must
also provide a basis for comparison with the results olrasned from the numerguy studies of
plutonium deposition i expertmienta: animals,

L Deposition in the Skeletns.

(IR

Animal EG¢ tments (1) (2) reveal tiay APproximately 60 per vent of plutonyum
as chu.. and Pu*? . citrate ss lucalized n bone, 1t ywe YOrtebra . slernupe and
RIn a5 represert tive bones of the skejey voand the ayves

ected
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by Bamilton and co-workers (14) and it was not feasible to include thelr results, The present
report of the fecal elimination of plutonjum is, thurefore, confined (o twelve cases.

The means, revised means, and standard deviations for the daily {ecal excretion of plu-
tonium from 0 to 138 days post injection are given In Table 7 (Page 26). The best curve of
fit for the observed means was estabifshcd by the mcthod of lrast zquares and was found to
be.

¥, 2 063X 109 {8}

with a standard error of estimate of 28 per cent. In the sbove expression Y¢ is the umount
of plutonium excreted in the fcces on a specific day {expressed as per cémt of the injected
dose) and X is the day of measurement in days after injection. The agreement between the
observed values and the derfved expression is shown graphically in Fig. 4 (Page 28). Inthis
figure the derived expression is represerted by a heavy broken line and the observed poims
are represented as open triangles, The f{ecal excretion of plutunium in per cent of the in-
jected dnse excreted per day is ploited against time in days,

No representative fecal excretion data beyond 138 days were availuble from Los Alames
personnel because of small but significant contamination of feces from swallowed matacinl
remeved from the lunge of the workers by ciliary action. One may ask why the small amount
of lung contamination does not prevent the use of the urinary exerctinn results from these
workers to adjust the 138 day uriniry excretion curve to 1750 days. This material docs not
reach the absorbing area of the lung and is not absorbe. appreciably from the gastrolntestinal
tract { probably less than 0.0 per cent). The small amount of material which has rcached
the alveoll is being absorbed Inlo the blood at an infinitesimal rate. Of the amount absorbed
only a fraction of a per cent contribules to the dajly vrinary excretion.

Studies of the excretion of plulonium by mice, rats, rabbits and dogs (1), (2), {18), (19)
showed the urinary cxcretion of all species was quile uniform, The plutonium excretion in
the urine thirty to fifty days after injection was 0.01 - 0,02 nny cent of the aderinistered dose
per day. The urirarysfecal excretior ratio varied widely, howéver, for the varinus species,
The ratio was 1710 - 15 for the rat and only 142 - 3 for the dug.

Russell and Nickson {13) reported a plutonium urinary/fecal excretion ratio of 3/l tn
man based on L.~ obscrvation of one case through 140 days. The Californta group (14) re-
ported an excretivn ratin of 3-4/1 by one subject followed for J41 days,

The adjusted urinary excretion curve for 0 to 1750 days and the fecal excretion curve
for 0 to 138 days n.ay be solved for the urinary to fecal excretion ratle:

Y -0.74
Jua 020X 0.35 {10

s = 032X
Y Tosax O

The urinary/fecal ratio is 18/0at 133 days post injection and 4.4/1 at 1750 days when
calculated from the above expression.  Unfortunately no applicable fecal excrction data are
available from the Los Alamos personnel to permit adjustment of the expression for fecal ex-
cretion beyond 138 days. 1f the urinary/fecal ratios at 138 and 1750 days are calculated from
the unadjusted expressions (Yy and Yq) for bath urinary and fecal excrétlon, the values are
1.7/1 and 3.9/ respectively. Although extrapolation beyond 138 days Is subject to increasing
uncertainty with increasing values of X, the above valués lead 1o the conrclusion that the
urinary/fecal plutonium excreifon ratio is not constant, over he range (0-138 days) Bm»m:nan.
tut approaches 4/1 as a Limit at some later time. The results obtained by Hamilton (i4) on
the case followed for 34] days seem to support ihe above conclusion.

The expression Y= 0.€3 %x-1.09 gives the amount of plutonium (expressed as per cent
of injected dasej txcreted in the feces on a particular day (X) after Jnjecion. Integration
of the expression between the limits of X = 1°2 and X = n+1/2 gives the total per cent (Ag)

s

Ay nopu..m.~un:m.m>r

fan ..

RNN1Aa33

c x TIAL

of the Injected dose excretcd through day n:
nel/2
Age 83 .\. x1% 4x « -7.00 ?E\:.a.s.:\E-c.j

172

«a1.00 (n+1/2)" 0% 47

From the above expression Aga 2.88 »cr cent through the first 138 days. : |

" 3. Total Excretion (Urine plus Feces)

From the practical polnt of vicw the total urinary plus fecal excretion rate of plu-
tonfum is extremely important. The summed elimination rate determines how luong a worker
should avoid further exposure to plutonium after having reached an aceepled maximum permis-
sible body level, ’

The observed piean urinary plug fecit plulonium excretion values are given in Table 7
(Page 28). Results are expressed as per cent of injected dose excreled per day, The means
were obtained from the individual urirary cxcretion data from flftcen cases and th? Individual
fecal excretiun data from eleven. The rciults reported by the Chicago amd Calliornia groups
were used when available and applicable.

Application of th: method of least squares gives the expression

-0.94

Y, =019X (12}
as the best curve of {it for the urinary plus fecal excretion data for 0 to 138 days. The stand-
ard error of estimate of the computation is 17 per cenmt. Y, , ¢ i8 the total plutcnium excreted
in feces plus urine on a particular day (expressed as per cert of Injected dose) and X 18 the
time after tnjection in days.

The observed means and derjved cxpressions are compared graphically in Fig, 4 (Paqe28).
Observed values are represented by squarcs and the derived cxpression by the heavy broken
Une designated Y, ..

The expression Y, ¢=0.78 X084 represents the total excretion of plutonfum only through
the 13Bth day. Adjusiment can be made, liowever, for urinary xcretion measurements through .,
1750 days by summing the expression for fccal elimination [0) and the adjusted cxpression no_\\.J

urinary excretion (7). A L

-0.74

. -1.08
Y =Y, ¢Y, =020X +0.83 X {13)

uaef
This equatiun 18 adjusted (o include all urinary excretion results from Los Alamos Laboratory
personnel through 1750 days, and gives the toltl per cent of an injected dose of plutoniur
wnich may be excreled on 2 given day (X) after the time of injection,

The adjusted expression for total elimination rate (Y, ,¢) through approximaicly tive
years and the observed mcans are presccted graphically in Fig. § (Page 31) for comparison
with the adjusted urinary excretion rate {Y,, Jor the same time interval,

. Integration of the adjusted expression for total elimination rate between £ » 1/2 and
X = nel/2 days, gives the total amount of plutonium expected to be excreted up to and including

day n nel/2 nal/2
A x 0.20 \. x M ax. 63 .\, x99 gx
uas+f
1/2 1/2

2 017(n+1,2)% %8 .1.00(n+12)°0-%%, 6 51
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Table 10 compares the ch.erved and calculated values of total plutonium excretion for various
time {ntervals using the lintegrated ex;ression [14) .

These results emphasize the relatively slow rate of elimination of systemically deposa
ited plutonlum by man. According to these data only 8.7 per cent of a single injected doseis
excreted in 1750 days (approximately 5 years),

TABLE. 10

OBSERVED AND DERIVED TOTAL URINARY PLUS FECAL PLUTONIUM
EXCRETION VALUES FOR VARIOUS TDASS AFTER ADMINISTRATION
OF A SINGLE DOSE QF P UTONIUM TO MAN

TIME AFTER | _PER CENT OF INJECTED DOSE
INJECTION Observed T Calculated ® :
10 days 2.43 2.56
20 days 3.08 n
30 days 341 3.53
40 days 3.70 .81
50 days 3.90 4.03
80 days 4.1 4.21
- .70 days 4.27 4.38
80 days 4.42 4.50
90 days 4.54 4.02
100 days 4.67 4.14 -
120 days 4.87 4.93
140 days 5.01 5.10 .
1 year 8.28
3 vears 7.22
3 years 7.83
4 years m.un
5 years 8.68
. 10 years 9.96
20 years 12,17
. .n&nci.un from the integrated expreasion for adjusied urinary nlus
fecal excretion [14] . The calculated values appesar higher thar
the observed values by a constant amount because of the decision
tn accept a poor curve fit during the first ten dnys (See Page 23).

1v. DISCUSSION ’

A. Dintribution ef Plutonium in Tissues and Organs uf Man

Table 3 (Page 18) contains all available data {up to the time of this report) on the
distribution of plutonium in the tissues xnd organs of man, These data were the results of
analysis of 3 miscellaneous grouo of samples collected from seven human subjects. The sub-
jects ware elderly pertons or persons suffering from an Incurable chronfe disease. The sam-
ples were often small and poorly representslive and not obtained from the seven capes at
comparable times after injection of the plutonfum. These unavoldable difficulties must von»
recognized and accepted when considering the resulis, Despite the above difficulties, the data
are extremely valuable ag a supple.sent 1o a much greater and more reliable mass of dats .

-3 .
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concerning the distribution of plutonfum {n the tissues and organs of laboratory animals, ‘The
data on man are in good agreement with resvits of simllar studles {n rats, mice, rabbits, and
dogs. The good agreement permits the conclusion that there are no major differcnees In the
quantitative distribution of plutonivm in the tissves and organ3 of man and those of common
laboratory animals with perhaps nne exception - the liver. The results Indicate that the reten.
tion of plutonium {n the liver following Its irtravenous injection as Pu*d - citrate coriplex and
2s plutonyl lon may be 20 - 40 per cent for man as compared to 10 per cent or less for rats,
The “biological half-time" of plutonium {n the Hver of man is probably much greater than that
for rats.

The average amount of plutonium found in vertebra, sternum and b was 0.0063 per cent
of the injected dose per gram of whole bone. Asyuialng vertebra, sternum and rib as repre-
sentative of the entire skelcton, 68 per cent of the injected dose would be depasited o 2 10 ¥g
skeletal system (7 kg of bone, 3 kg of ‘marrow) of a 70 kg man.

The observed concentration of plutonium in bone may be used to estimate the radiation
dose received per gram of skeletal system when 2 “'standard man" has accumulated the offtcial
maximum permicsible plutonium body eontent of 0.5 ug (0.032 pe). Using the dosage rate for-
mula: rep/day = 5¢ CE (whert C - concentralion of radioisotope in uc/g, E » energy of the

radiation in Mev, and the rep = 93 ergs/g), the radiation dosage recelved per gram of skeleton
from 0.032 uc of plutonium i= as follows-

rep/day = $4 x 6.6 x S.a x 0.07Z pe x 5.15 Mev 2 ,00057
A similar calculation for the officlal masimum rermissible radium content of 0.1 pe may be
made for compmarison. 1If 50 per cent of the radon from radium decay is retained fn the body,
then approximately 15 Mev of energy will be released in the body by the alpha particles per
decay. If 100 per cent of the radium is deposited in a 10 kg skeletal system, then the radia-
Uon dosage in.rep per day Is given as follows:

rep/day » 54 x 1% 10”5 x 15 = 0.0081

According to the above calculation, the radiation dosage per gram of skeleton delivered by
0.11g of radium would be 14 times that delivered by the maximum permiesible dose of plutons
fum §f the two materials were distributed in s comparable manner in the skeleton, Autoradio-
graphic studies show conclusively, however, thal radium and plutonfum do not distribute in a
comparubl¢ manner. Plutontum 1s more localized gnd concentrates in the endoateal and perl-
osteal surfaces. Tha cholce of & more conscryative body tolcrance dose for plutontum was
made to allow for Its more opecifiz localization {n the skeletal system, It ahould be noted,
however, that radium does not disirivute urifcrmly throughout bone and Evans (20) has reported
that analyses of bone samples from radium cases showed the radium to be unevenly distrituted
by s much as a factor ~f 10. It may be neccosary, therefore, for plutonium to be enncentrated
by a factor of 140 over radium in order that 0.3 ug will give radiation Intensities comparable
to that which may occur with 0.1ug of radium. Evans (21) has also pointed out that the pres.
ence of mesothorium in the radium responsible for the early radium polconing cases may
account for an additional safety fsctur of § fn the 0.1 g radium tolerance,

The above discussion supports the possibility that the 0.5 ug maximum permissibie tolere
ance dos¢ for plutonfum 18 extremcly conservative, '

B. “Biological Half-Time" of Plutonfum in Man

The "blol>gical hali-time" of plutonium In man can be estimated frox the exrreilon
daia presented in this report. Although the adjusted urinary plus feeal excr:tion curve s
(emplirically at least) logarithmic in nature, it appears that the curve approaches an exponen-
tial for longer times, Such an exponential curve would be tn keeping with the assumption that
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metabolic processes are primarily first order reactions, Whatever the true process is, from
the data and curves given in this report, 1t is possible to calculate the absoluts minimum
hali-time of plutonium in the body. It 2: assumed {not unrcasonably) that the excreticn of the
plutonium measured in terms of the amount in the body at a given time does not incresse at
gome Uime. 1{ one takes the last po‘nt on the combtned urlnary plus fecal excretion curve

(a single value of the ordinate in Fig. 5) and assumes exponential excretion therecaller, an
absolute mirimum value is obtained for the blologleal half-time. On this figure, which is 8
plot of AC/Cqo versus At exponential excretion would be rcpresented by a stralght line with
zero stope. Examination of the adjusted curve shows that 0.0014 ,00035 ger cent per day is
excreted at 1750 days (approximately 5 years) after exposure. Up to five years 8.7 per cent
of the total has been excroted. The time required o excrele an ~2dtional 41.3 per cent (as.
suming exponential exeretion beyond 1750 days) is

41.3
0.001 2 0.00035

Thus, the mean minimal bielogical half-time estimate is 118 years. From the above, one may
cor~lude that the excreticn cocllicient i too small to be of any practical significance in clevat-
{ng the maximum permissible dose of plutontum or in permitting the return to work of an
individual who has reached the maxiwum permissible body turden. Once 2 worker is retired
from work with plutonfum tecause of 2 maximum tolerance exposure, it musl be assume that
he 16 retired from such work for the talance of his lifetime, .

» 41,300 days s 113 years with limits of 84 and 175 years.

C. Defermination of Plutonivin_Body Burden from Urirary, Mxowm:osv

In the determination of exposure doses by the use of excretion data, one is primarily
concerned with three cilferent situations. First {s the case of s single acute exposure dose
occurring at 2 known time. Second is the case of a varlable chronic or sutacute dose with
only the total exposure {1mu being Ynown. Third is the case of a ehroale invariant (usually
low level) cxposure dose with the time limits known. /

The evaluation of the single acule cxposure dose occurring at 2 known time i3 the basis
of this paper. A urinary excretion curve through 138 days after a single acute exposure is
given in Fig. 4 (Page 23). This curve has becn extended beyond the cbhservation Umit to
1750 days (Fig. $) by applying data collected on exposcd personnel from the Los Alamos Lab-
aratory. The method used to apply these data was explained carlier (Pages 23 and 29).

It {8 worth noting Lhat the dilference betwean the adjusted curve and the extrapolated 138-day
curve at 1750 days is less than the standird error of estimate of the former. This finding
allows mote confidence in further extrapolation beyond 1750 days post exposure. The caulcula-
tion of the body burdes from a single acuic exposure is simple.

Since
-0.74
Y, (%)= 020X
¥ (c/m)= 0.0020 Dy, x4
Then 0.74
Dy o+ IWY(e/m)XT . . (151

Thus, 3 single vrine count, ¥, made X days after an unknown single acute exposure, om ,
determinean Dg in counts per minute. The exposure dose in pc or LR 18 easily determined if
the counting geometry, ete,, s known.

In the Los Alamos exposures, we have an tllustration of the varjable chronic exposure
case with known time of exposure, Only under conditions of siress when safety factors of
destgn may be exceeded will this type of exposure be scen. There are three methous of
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estimating the total exposure # se under such conditions. Past practice al the Los Alamos
Laboratory was 1o assume thi an indlvidual cenlracted his total exposure dose on the last
day of the exposure period. His total body burder was then determined by substitution in the
urinary excretion formula as shown above, In this case, zero time is the last day of exposure,
Obviously this method glves too low a value for the exposure dose as the estimated dose s
directly proportional to time, A sccond methic t which has been used Is exactly the same as
the previous onc except that zero time is taken as the tirst day of exposure which assumes
that all of the dose was accurnulated on exposure day one. It 15 evident that this estimate of
total exposure i5 too high. The third mcthod, which was used in thiz paper to determine the
adjusted urinary excretion curve, is believed to more closely approximate the true situation,
In (hs method it has been assumed that the totsl cxposure dose may be reprecented bya single
eifective dosa occurring at some effective time Intcrmediste to the Mraits of exposure. The
cquations and steps to be followed with this method are shown on Pages 23and 29, Ordiraril?
the first urine count Is used to determine whether an individual should or should not be with-
drawn from exposure, It is not used s ane of the two significantly different dose delermining
counts. This {& due to the fact that the inftial withdrawal counl may reflect the high urlnary
excretion resulting from the previous ten days expasure, and to the relatively high per cent
excretion during the first 10 days fost-cxposure peried. The high rate of elimination resulting
therefrom may relatively obscure any exposure doses accurmnulated previous to that time.

The case of chromle inpvariant exposure is probably of primary interest. This is the type
of exposure {within limits) that occurs in processing procedures In the plutonium industry in
which ale concentraliuns, ett., are rigidly controlied and the work ls rrutine. An analysis of
the general case t5 presented as follows:

1f m = time of exposure in days, and

n = days from the beginning of an exposure to the Lime a urine analysis ts made
with n > m {preferably by more than 10 days)
then the counts per minute in the urirz excreted on day n ts:

¥« 0.0020 ?.:-p:é&:-:-o.,:.cu:_-:..o.:+ ceesD [a(m D))

where U~ is the exposure dose in counts per minulc on eiposure day 1,

Uu is the exposure dose (n counts per minule on exposure day 2,

.o..J

UB is the exposure dose in counts per minute on cxposure day m,

Corsidering the case in which we are interested, namely, c— e Un

oz Dg = Dy {the constant
daily exposure dose), then

Y, + 0.002D, T-o.:L?:.c.:. e [petme2) O™ o (merg) 0T
Thus 4;

D, - S

1 o.ooST.o.:;?:-o.:. ey [netmet] O ety 0T

Considering the bracketed term in the denominator:

WO 0N, e (meny) O

(neme) ™™ (nomen) %Mo L 4 0
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“C%; term 15 similar to the infinite serjes rt where r has the liiniting values (n-m+]) and
(n) =nd t « -0.74, The sum of the series r=0.74 may be written:

rsR
1 1 1 1 1
M 5T -||.l~~o..N ¢|1014N.». +ju. 0.....0'01*&1’.

rs1 r
Thus we .Buw write: -
?TBLV-P.IL_TBouv.o..zo.......a-o..I- M mdmﬂ.
rs{n-mel)
ran ra{n-m)
s 2 dme 2 mmeotnetaem)
ratf ral r

and on substitution
Y
D, =« n
002 [o(n)-o(n-m)
1. following empirical fcrmula® {s good to 2 parts in 50 for r = 1 and to better than } part
tn 1000 for £25:

o(r) = 2.8462 (r+1/2)%%8 _3.2880 . [16]

Thus, or substitution we have:

D, = ¥ .
!” 0.002 [3.8462(n01/2)% % 3.6462(n-m+ /)] \,
or Y,
D =
5 [tn o722 C(n o mey2)%%8]
Since the total exposure dese = BU— -.HU
m
130 mY
T, » n ]

D

m o [(ne /21028 (n-ma1/2)020)

In addition 1o the ermpirical formula for o(r) a plot of the real values of o(r) versus (r)
for vaiues of r up te HC diys has been included (Fig. 8) from which the values of the sums
may be read directly, .

In the equation for Hu:._ seven exposure days per week are assumed. The formula for

Ty, may be adjusted for six cxposure days per wcek as follows:
M we ‘asrume that exposure begins on the first working day of & week for simpiicity.

Ohvivusly the only days not contributing to exposure are those on which Uu =0. In the
six day week, therefore, Dy = Djq = D21 x,.,.. D72 s 0 where a « number of weeks worked by
the subject. Thus, the terms corresponding to Dy, Djs, D2j..... etc,, must be subtracted
from the dose equation, ’

.
Determined by Bengt Carlson of the Les Alamos heoretical Division,

.o i,
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D,z — n
1 o.oonﬁo?v-o;.am._‘.?.S-o.fis.zv-o.:‘?.NOmo..Z»

L4 (n-Taal) v it
And designating the total exposure dose for the six day week as Tp then

500 my mg
T n

D, * .
™8 38482 mf,\So.g.;-a:\:o.ﬁ-?.S.o.:.?.:.vc.qf?sv-o_:. T

L:.qno:-m.:_ (8]

Similarly for 5 exposure days per week
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’ and in the compwin faboratery antmals. A and other
the total egposus® dose AdBu . . [aboratury animals the skeital system was ihe major sie of plutonium
500 mY . o deposition. retention of plutonium by the siyer of man gnemed 10 pe higher
- j\\\dd.ﬂ\\t\.ﬂd.ﬁ\ . : and (e “piological palf-time" in (ver longty” than for the more ow.mon
T (n-12) JRTTE I I N aboratory animals.

. 3. Concentration o plulpnivm in the thood following {m ravenous {njection Aarops

Py very rapidly; only 0.3 per cent of the toral ipjected dus® was fixed in ihe
i wtal plood volume thirty days After injection.
consigt of 7 equal and { *
‘Also, the constants i t 4. The urimary exeretion of intravenuasly va:::,m»anoa plutonivm was not eX-
§ dats w,B:uS_n xt the Hoe ol ponential. Curvilinear regression 10® fiLing ghowed that the urinary &*
vie. ) ' gretion theough 138 days Wwas west n»ow.wmmua by the tractivaal pownu:yn;n
wation is given pelow, us~ \ function .
the seved day axposure orsouls ) . ¢ »0.23 x‘oﬁ
ma 1he cuse U one considess * ) u
s,,vm apoorpUoD trom 1on and that the equiltbrive L : - {n W5 v ression Y, 15 the per cent of the snjected doss excreted io 8
petween the lveolar and blood pLutar-ism c aeally altered by N8 one OF .ﬂ:ﬁ% day and x*,m the ume awnﬂm»nﬁ:oa tn day® post-injection. The
, 4 error © estimate 18
two 43y period of na exposSuTe each week. - onditions: . standard .
For c..:vcaap of v«numncun N specilic pxample We may assume the follo ing © 8, The above expression {or the urinary excretion through 138 days wie ad-
Duration of exposure {m) » 330 days . justed Y {neluding datd collected ant Los Alamos Laboratory vnnmosan.r
Puration of ume oM peginning of exposur® unti) uxine : : This adjustment a§.3§3 the development of an expression fof the urinary
sarople taken (n)= 380 days excretion of plutonture Lhrough 1750 days. The u&sm{o cxpression 82
Counts PeT minute of vrine sample REE e/m X , AN
The total pody 005 TDm may ¢ n&nﬁnﬁa {rom the formulal ; Yia " 0.20X
130xm X Y L
AU . n \\n.\mm.w The standard error of estimate of the admsied expression ys A2 per cent.
m .?'B.—\g ct g, The exeretion of plutonium in the feces {ikewise was not nxnoan::vr
. I Application of the method of jeast squares anowed the vest curve of fit for
tion: .
On substttion 4 4 the fecal excretion of plutonivm™ through 135 days wast
1 yuouuuouu no.mou,o Lspxl0 n\m) i ’ \.08
D" {2058 0. :a.zm.mj 8 _ L
" 3
Agsumitg = 50 per cent counting geomelry was used et x 10 c/m) +  in this expression Yy is the per cent ¢ the injected dost excreted on
T L 0.56 1§ speciiic day and X 15 the yme at measurement in days nowf_aan:o?
UB ' The standard error of estimate of the apove expression {s 28 pev eent.
7. The wrinary to fecal plutonium excretion ratio otained WY solution of the
v. mczz;mk above expresstons for urinary and fecal excret on showed the urinary to
5 has bees fecal ratic was not constant, 1L was egsentially 11 at 3¢ days and AP~
The distrivution and excretion of plutontom .K::amsnox. :5»5:95—«03 Bwnf s oy / Eounsau ol 2t ngnox,au»lm five YeATs:
studied The dai2 {rom twelve subjects have baen 22223 with similar ata collecte
0,92 ,._:.nm:mppo;_ making a totat of sixtecn cascs no:maonna. The data have beed supple- g, The tota) {urtne and ezl excretion) theough 13 aays wit vest mnuqammma
queried furtnef irh observationt made on three Los Aamod Laboratory PET uo._nm” ﬂwoguuu.n by the equation: ’
o results © .

sorved B...umﬁ»d: amounts of 2:82:9 in the course of thelr work. Th
studics may be !:;n..uu:& a8 follows? / . 4:._
1 Clinlzal ovmn:d:o:n and ncanb.nwﬁ nosanp»n on the yariou® subjects {ndicate §

LT aa

ale g, The Lerat urine plus fecat excretion thrugh 1780 days could be approxi~
- -] » .
that the intravencus injection of 3 3ingle 8”« m. a...o 100 g of plutoniu 18 [ matet: by adding L AXPrESSIon for the fecdl cagretion \hy-ough 138 day8
without acute supjective oF objeetive clinical effects: Vo and the adjusted expression fof the urinary excrction Wrovgh 1750 days.
2, The analysie of \issues following the {niravenous {njection of 2503:3 ghowed . The expression for the combtned excretion 188 .
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Y, . =020x" 0™, g53x-109.

ua+f B
in which u..;i represents the per cent of the injected dnge excreted
in the urine plus feces on & specille day, and X designates the time
of observation in days nost-injection. . 4

10. Integration of the above expression between the L.mils o
days post-injection gives the following expcession:

f I/2 and nal/2

A ag® 017 (041/2)%28 9 000y 1/2)0:09, 44,

which represents the integrated amount of plulontum n

per cent of the

{njected dose (A

uasf) e€xcreted v

P 1o and Including the pth day after

injection. Substitution in this expression show
of a single injected dose was excreted in appr

ed that only 8.7 per cent
oximately five yeacs,

11. Application of the data of thi

$ report to the calculation of the "blological

half-time"” of plutontum in man gives a mean minimal
time” estimate of 118 years, with a varlation of from

“biological half-
84 to 175 years,

12, The urinary excretion data of this
of exposuce of personnel to pluton
tions were considered;

(a) The applization of plutonfum
dose following a sinrle acute

(b) The application of plutonfum

report were applied to the diagnoeis
lum. Three sets of ex;osure condi-

\

urine analysis to n_m:_sﬁn the total body
exposure oceurring at a known time,

urine analysis to estimate the total body

burden of plutonium following vartabie chronic or sub-acute exposure

with only the total exposure
{¢) The aprlication of urine anal

time being known ang,
ysis to estinate the total body turden

following chronlc invariant exposure (such 48 may occur in a care-

fully controlled routine plant
Expressions for the ecaleulation of

process) with time of exposure known.
body dose under the conditions set forth

in (a), (b) and (c¢) are included in this t1eport,
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