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NATIONAL .
LABORATORY INTRA-LABORATORY MEMO

November 27, 1985

TO: E. Huberman

ReA

SUBJECT: Freedom of Information Act Request

FROM: R. A. Schlenker

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 1is 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. 4

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 01d Data,” pp.469-530, Radiobiology of Plutonium, Edited by Betsy J.
Stover and Webster S.S. Jee, Published by the J. W. Press, Department of
Anatomy, University of Utah, Salt Lake City, 1972.
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Project Name: A 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 (plqassay). The results of this study were described in
Report LA—HS‘I {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 Strong Memorial Hospital (SMH),
Rochester, New York.

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

Follow-up Data:

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

CHR per?onnel have published 10 reports on results obtained by study of
these cases.‘'®” Copies of these reports are attached.

C000n2%



ARGONNE NATIONAL LABORAIORY

9700 South Cass Avenue, Argone, llinois 60479

Dr. Jacob Thiessen

Mailstop E-201, Human Health Studies

Tdeplione 312/972 4146

- .

July 23, 1984 N CrivED
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 “pPlutonium 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 -

US Departvent of Energy

Sincerely yours,

() F AT,

A. F. Stehney
Environmental Resé&lrch Division

//'

The UViVERSify Jf Chicago
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Table 1. Plutonium injection cases: Summary of CHR activities and last known
status {July 5, 1984).

014 Case CHR Case CHR Activities Status
Number Numbexr
Cal-I 40-001 10/16/75: Exhumed cremains Died 1/9/66
Aug 78: Returned .
Cal-II 40-002 No contacts; said to have Died 1/6/47
died in Australia
Cai-III 40-003 6/11/73: Examined at CHR Living 10/19/83
. 6/23-26/77: Metabolism study :
at SMH
Chi-1 40-004 6/10/75: Exhumed Died 10/3/45
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
. v permission to exhume
HP-3 40-009 1/28-2/18/73: Metabolism study Died after 6/5/81
and radioactivity measurement
at SMH '
1/23-24/79: Metabolism study
at SMH .
HP-4 40~-010 9/24/73: Exhumed Died 4/29/47
Jul 75: Returned
HP-5 40-011 1973: Next of kin refused Died 4/29/46
permission to exhume
HP-6 40-012 2/14/73: Metabolism study Living 12730774
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 No- contacts Died 4/13/53

40-018
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Department of Energy

. B : e Argonne Area Office RECE] VED
9800 South Cass Avenue
Argonne, lilinois 60439

NOV 21 15 - BIO-KEL Resray

25 K3V 25 py 5

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

Argonne, 1llinois 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,
s Kl /) / - *'
’7%7- v f/)z i
. (‘
(é;{ David T. Goldman : -
‘ Area Manager
Enclosure: -
As Stated

cc: A. Zilberstein, ANL, w/enclosure
R. E. Rowland, Princeton, KY, w/enclosure <62 ~3b7Y— 9\0( 79
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Mr. Ronald Turner

MA-232.1

U.S. Departuent of Energy

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

Washington, D.C. 20585

To the FOI Officer:

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

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

his disposition. Please include any supporting documentation and any
subsequent memos regarding this subject.

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

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

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

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

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

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

Sincerely,

//2¢b1 /7 A%él/<ie Ty ~vi[)U<1;3§i

Randell i k. reporter a

(615) 522~4141, Ext. 423 PR PSPV
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Co « US. DEPARTMENT OF ENERGY
Notember 13,1955 memorandum
MA-232,1 —-:S-O&n. @33&2%;15

Freedom of Information Reguest#!/ 04 85050

qu\e Monhart, CH Dpuaii&-u Ofce

8-24\" nie ﬁu.S..S

The attached Freedom of Information (FOUI) 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
ixmedwtely to wham you are forwarding this request.

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

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

%7%
John H., Carter

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

_ Information Menagement
Attachment

A R

DEC 914 1985
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Desy Mr, Seck:

foar Cctober 33, 1985, Preedom of Jnferrslice requests ioopies enclosed)
addresxed tn the G.3., Detacioent of Energy werd reasived on dovesker 8§, 19835,
nad have besn aeat Lo oor Fraedezm of Iaformstion CIVlcers et e Chlvage, (nk
Ridee, Rianlancd and Szn Frascises Jperstione {{figes. Thay will eorrsapind.
Slrectly »ith you about your requests, :

i complianse with tre Fraedem of loformetlcn Act, ks 10 day respscze perict
wiii begin when the offices designated shove bave received your requests,  If
you need further sssistmede, please coniaal Jane Monbert, Chloags Cparaticns
Sffiae, 98CU Seuth Cass Avemvs, Argenae, TL 60830, (112) 372-297¢; Wayne hange,
Jab Ridge Opereticms OfTice, P.0. Bax E, Hoom 1012, Oai Ridge, TH F7831, (915)
576-0E85: Gall M. Rokkan, Richland Ogerations Office, &% Jadvin Avesue, P.G.
Box 55O, Rioklsed, WA ?93G2, (509) 37E-827H; Elsie mutobe, San Prancisen
Gperattione OfTlce, 1132 Brosduwy, Wells Parus Bullding, Cxkiand, CA 9X612, (315}
FT13-k54,

e Fave aszicnec the sbove referenasd nunhers Lo WAy Fequasts ahd osk Liat yw
cufer Lo Lhee 1ln ary future corrgspondanae.

Sincecely,

Original signed by John H. Carter

Jehn 5, Cartar
& . Official File Copy Chizf of POL and Priwvaay fota
Xetion Gfficer & Cfftee of Adnintsirative $arvizea
Gfficial File (RF) .
For 1oagr932 .
MA-232, 1:J80:830:26025: 11/13/835
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MEMO ROUTE SLIP

Form ERDA-93 (1-75) ERDAM _40

See me about this, For ¢ Trence. For action.

Note and return, For siguature, For Informatlon.

TO (Name and unit)

INITIALS
Dr. Sidney Marks
Division of Biomedic4ql

and Environmental [

REMARKS

| AICROSTE

Gordon F. Ihmle
Assistant Di

Per our conversation enclosed is

Research — MAR 0515
E-201
TO (Name and unit) IMTIALS REMARKS RECORDS
_ ' RECEIVED CHR
DATE a6 7 1!.1.7_7.‘
uUN & 7 1J77
TO (Name and unit) INTIALS REMARKS RECOﬁbg ROOM
re: DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH,
DATE HEADQUARTERS - REQUEST TO LOCATE UNIDENTIFIED SUB-
JECT KNOWN AS CHICAGO-III (41-2-117)
FROM (Name and unit) REMARKS

a copy of our report concerning

"Chicago-I111l."
ns [y :
It X"

Review
PHONE NO. DATE
3492 2/23/76

USE OTHER SIDE FOR ADDITIONAL REMARKS

043—16--33488~1

aro



UNITED STATES
ATOMIC ENERGY COMMISSION

WASHINGTON, D.C. 20545

November 29, 1974

Jon D. Anderson, Director
Division of Inspection

MEMORANDUM REPORT

DIVISION OF BIOMEDICAL AND ENVIRONMENTAL RESEARCH, HEADQUARTERS - REQUEST
TO LOCATE UNIDENTIFIED SUBJECT KNOWN AS CHICAGO-III (41-2-117)

This investigation was predicated upon the request of Dr. James L. Liverman,

" Assistant General Manager for Biomedical and Environmental Research and
Safety Programs, and Director, Division of Biomedical and Environmental Re-
search, Headquarters, that an attempt be made to locate an unidentified white

. male who was involved in a clinical testing program at the University of
Chicago Hospitals and Clinics, 950 East 59th Street, Chicago, Illinois, in
1945, but who was subsequently lost to followup.

BACKGROUND INFORMATION

Review of a report entitled Medical Industrial Hazards Section, dated Jan-
uary 19, 1946, and identified as MUC-HC-1187, disclosed that it states in
part as follows:

* k % k %
RECEIVED CHR

"Special Urines: Two humans were injected with 94.91 ug of
plutonium on December 27, 1945. The composition of the in- JUN 2 71977
jected solution and the volume injected is given in Table I.

The urinary plutonium excretion for the male subject is given REC

O
in Table II and for the female in Table IIL." RDS ROOM

* Kk k %k %

Examination of Table II and Table III, in the referenced report, disclosed

that the former tabulated the daily plutonium urinary excretion data for a fSisit
male known as MX-200, and the latter tabulated similar data for a female Egg
known as WX-300. R

Bxamination of a publication entitled Plutonium in Man: 'A New Look at the

0ld Data, authored by Dr. Patricia W. Durbin, Radiobiologist, Biology and
Medicine Division, Lawrence Berkeley Laboratory, formerly Lawrence Radiation

CC00b30




Jon D. Anderson -2 -

‘* Laboratory, disclosed that, with respect to Chicago-III (CHI-III), it states
in part as follows:

* % %k % *

"Chi-3:__White male, young adult, injected 12/27/45, ~ 0.085

JCi/kg 239Pu(VI) citrate. Hodgkin's disease, no other informa-
tion. Died ~ 170 days post injection, autopsy withheld. (Also
designated as MX-200 in Ref. 48)."

* ok kK Kk

Examination of Reference 48 disclosed that it states in part as follows:

* k k k %

"48, J. J. Nickson, E. R. Russell, and J. E. Rose: Medical In-
. dustrial Hazards Section and Biochemical Survey Section Reports,
Metallurgical Laboratory (a) MUC-HG-1088 (May 1945), (b) MUC-HG-

1187 (Jan. 1946), (c) MUC-HG-1194 (Peb. 1946), (d) MUC-HG-1203 (Mar.- .
Apr. 1946), (e) MUC-ERR-206 (May 1946), (f) MUC-ERR-211, (June . :
1946)."

T EREER

The above report in Reference 48 (a) was not pursued because the date of
the report, May 1945, preceded the known date of injection of the subject
of the inquiry, December 27, 1945. A consolidation of the urinary excreta
data on MX-200 (CHI-III), as shown in references (b) through (f) above,
disclosed that 108 samples were taken from the unidentified subject over a
period of 163 days post injection. :

Mr. John C. Stuhlmann, Resident Investigator, Division of Inspection, sta-
tioned at the Chicago Operations Office, perused the records at the Center
for Human Radiobiology, Argonne National Laboratory, and advised that no
reports such as those in Reference 48 could be located beyond June 1946.

He further advised that the only report which he could locate that related
to the clinical testing program was identified as CH-3607-C, issued on Octo-
ber 2, 1946, the examination of which disclosed that it dealt with the dis-
tribution and excretion of plutonium in two human subjects designated as -
CHI-I and CHI- II, both of whose identities were already known. §§§

........

RESULTS OF INVESTIGATION

At the outset of this investigation, Dr. George V. LeRoy, Director, Uni-
versity Health Services, and Professor of Medicine, University of Chicago
Hospitals and Clinics, and Mr. Mark Olson, Director, Office of Medical

c000530b
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- Legal Affairs, University of Chicago, were interviewed jointly. Dr. LeRoy
requested that Mr. Olson be present at the interview because he (Olson) is
always consulted on any matters concerning patient inquiries, to which the
writer agreed.

Dr. LeRoy advised that prior to the writer's arrival, Mr. Olson's staff had
done some preliminary searching of hospital records to try to isolate the
subject of the inquiry; that the Registry of Neoplastic Diseases was scanned
to identify young, male, adult, Hodgkin's disease patients; that this Registry
was compiled during the mid-1950's by going back through autopsy and various
other hospital records; that, in his opinion, the Registry is about 98 per-
cent accurate; that while there was a possibility that the subject may not .
have been recorded in the Registry, it was the best ava1lab1e source since . . i
the subject's name was unknown. 8%&

Dr. LeRoy advised that the scanning process by Mr. Olson's staff resulted

in nine potential subjects, with an average age of 26 years, which had been

reduced to three, prior 'to the writer's arrival, the eliminations being made

basad upon admission or discharge dates, established dates of death, etc.

He advised that the three patients who had not been eliminated at the time

of interview had been ''flagged'" for further followup because the Registry ."
data made reference to the administration of a "Substance X,'" and the fact '
that the clinical testing program at one time was shrouded in secrecy made

the reference susvect.

Examination of the data accumulated by Mr. Olson's staff on the six patients
eliminated from further consideration validated the basis for their elimina-
tion. Examination of the records of the three remaining patients considered
as potentials disclosed that "Substance X" was in reality Nitrogen Mustard,
which, Dr. LeRoy explained, was an experimental substance used at one time
in Hodgkin's disease cases. He opined that two experimental substances
would not have been administered simultaneously because of inconclusive re-
sults and potential legal implications. Based upon his opinion, these three
patients were eliminated from further consideration, along with evidence on
their medical records that they received continuing treatment, whereas the
subject of the inquiry, according to Dr. Durbin, would not accept treatment
because of religious scruples although he permitted excreta samples to be
taken.

Dr. LeRoy advised that it was his understanding that Dr. Leon O. Jacobson,
Division of Biological Sciences, University of Chicago, believed that

CHI-III left the hospital against medical advice (AMA), which could be veri-
fied only on his medical record if his identity were known, as could the mat-
ter of his refusal to accept treatment because of religious scruples. Dr.
Jacobson was out of the country at the time of the inquiry and thus not
available for interview.

As stated hereinbeforé, the review of the records by Mr. Olson's staff focused
on Hodgkin's disease patients with an average age of 26 years, because the
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. best information available indicated that CHI-III was an adult male between
"16-40 years of age.'" 1In order to test the validity of the review by Mr.
Olson's staff, and to expand that review, the writer obtained a card file
from Dr. Phillip W. Graff, Pc+hologist, Surgical and Pathology, Clinics
and Hospitals, University of Chicago, who stated that, within the 98 per-
cent accuracy estimated by Dr. LeRoy, the file represented all Hodgkin's
disease patients who had been in the Clinics and Hospitals, and was directly
correlated with the Registry of Neoplastic Diseases, previously mentioned.
It was noted that, by count, this card file included 504 individual patient
cards, which contained information in varying degrees, such as patient num-

~ ber, name, date of death, date of autopsy, if any, whether patient was still
living, date of last visit, etec.

Prior to reviewing the card file, it was determined from the record that from
January 28, 1945, to January 1, 1947, the patient numbers assigned for all
medical purposes ranged from 349,998 to 398,000. As the cards were reviewed,
female patients were eliminated, as were those whose cards showed other data
such as age, recent examinations or evidence of continuing treatment. In ad-
dition, only those patients with numbers falling within the aforementioned
range were recorded for further followup, excluding those already identified
by Mr. Olson's staff and previously eliminated. Mr. Olson commented that

one fallacy in using the patient number approach was that if the subject of ...
the inquiry had been born at the hospital, he would carry a patient number

well outside the range established, assuming that his name was recorded in

the file in the tirst pitace. He stated, however, that this approach was the

most logical one under the circumstances.

The review of this card record resulted in 14 possibilities which were listed
by name and patient number, and with the assistance of Mrs. Lylian J. Kane,
Administrative Assistant, Office of Medical Legal Affairs, University of
Chicago, were traced into various hospital records and eliminated from fur-
ther consideration for the following reasons:

=
°

Basis for Elimination

Admission subsequent to known injection date 8
Age considerations (7 and 65 years) 2
Received Nitrogen Mustard treatment 2
Date of known death and autopsy 1
Not a patient at time of known injection i !
14

Mrs. Kane advised that prior to assuming her present position, she worked §§§

in the hospital records unit for 17 years; that she is positive that daily
census records would have been maintained during the period that the subject
was an in-house patient; and that because of the age of these records, they
would be difficult to locate assuming that they were still in existence.
Efforts to locate these records while the writer was onsite in Chicago,
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- September 25-27, 1974, proved futile. Mrs. Kane agreed to continue the
search and subsequently advised the writer on November 19, 1974, that her
efforts failed to locate the records, and that she has concluded that be-
cause of their age and lack of storage space, they have been destroyed.

It will be recalled that Reference 48, previously quoted, contained the
name of one E. R. Russell as a co-author of certain publications utilized
by Dr. Durbin in her article pertaining to participants in the clinical
testing program.

Mr. Edwin R. Russell, formerly an Assistant, Metallurgical Laboratory, Uni-
versity of Chicago, and a Group Leader and Associate Chemist, Argonne
National Laboratory, presently a Staff Chemist, E. I. DuPont deNemours Com-
pany, Savannah River Laboratory, Aiken, South Carolina, was contacted tele-
phonically. He stated that he was aware that there were three patients who
were in the clinical testing program at the University of Chicago; that,
after examining a personal notebook in his possession, he had recorded the
last names of two patients known as CHI-I and CHI-II, already known to the
writer; that he did not know the name of the third participant who was a
young adult male who had Hodgkin’'s disease; that he did recall that no autopsy
was permitted due to the patient's religious scruples; and that he could not
recall the specific description or age of this patient, whether he had suc-
cumbed in the hospital, or whether he had left the hospital against medical
advice. He added that he did find one entry in his notebook that referred

to picking up samples from a Mr. Hempleman (phonetic) but he could not recall
any other specifics and, consequently, could not say whether or not this name
was pertinent,

Mrs. Kane was recontacted telephonically and requested to scan the hospital
records for a patient by the name of Hempleman, Hempelmann, or any similar
name. She subsequently advised that her search of the records disclosed no
patient of such name, but that other records did identify a Dr. Louis Henry
Hempelmann, Jr., who at one time had been associated with the Los Alamos
Scientific Laboratory and more recently with the Department of Radiology at
the University of Rochester School of Medicine and Dentistry.

Mr. Russell advised that the information which he had recorded in his per-
sonal notebook was quite limited because of the secrecy regarding the clinical
testing program at the time it was conceived and executed. He stated, how-
ever, that he recalls that during the time the program was in progress, a
number of ''gray, numbered, research notebooks’ were kept by various indi-
viduals, including himself; that these notebooks were all notarized by the
then Director of the Library at the Argonne National Laboracory, a female;
and that these notebooks would not have been destroyed and should be located
in the archives at the Laboratory. He added that this data should contain
detailed information regarding all subjects in the program, probably includ-
ing their identification.

The writer telephonically contacted Mr. E. Newman Pettitt, Technical Publica-
tions and Classification, Library Services, Argonne National Laboratory, and

86000036
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requested his assistance in locating the research notebooks referred to by
Mr. Russell, Mr. Pettitt was familiar with the subject of the inquiry,
stating that he had searched out other information during an earlier phase
of the overall inquiry, but that he did not recall searching for or seeing
any research notebooks.

After considerable searching, which was hampered by the fact that the storage
facility had been moved and that sometimes research notebooks were logged
“under various names, Mr. Pettitt advised that he had been able to locate sev-
eral notebooks, none of which made reference to specific names of individuals
involved in the clinical testing program. He advised, however, that he is
certain that there are others in existence and that he will continue to search
for them and advise the writer in the event they are located so that they may
be reviewed by a representative of the Division of Inspection.

In view of the foregoing, I recommend that no further action be taken re-
garding this matter until such time as additional information may be forth-
coming as a result of Mr. Pettitt's continuing efforts. Should pertinent
leads evolve from his efforts, I would recommend that the case be reopened.

Giles L. Lofton
Deputy Assistant Director
Division of Inspection

Period of Inquiry: Distribution:
September 25-27, 1974 :
. 2 - Division of Biomedical and Environ-~

mental Research
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TABLE 6 /
VALUES OF PLUTONIUM FOLLOWING INTRAVENOUS ADM
TO HUMAN SUBJECTS (EXPRESSED AS PER CENT OF DOSE EXCRET@D PE
) e »\\,( ” v
1. hi y 7 Ay
; . , DAYS POST | + I /  PER,CENT OF u‘macmp DOSE_EXCRETED px;m[my,. AL =
) INJECTION | Hp-1| Hp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 Hp 8 | Hp-9 | Hp-10{ Hp-1 % J CnY@)
. 1 1817} 472 | 565 | 440 | .208.( - | .217{ 377 | .160 .414 | .101N_.857 /Y 2531 ARTTY
2 .146+] .294 | 289 | 236 | .106 | .216 | .212 { .232 | .085/| .330 | .103.| 187 T 167~
3 L4 o174 ) 112 | L221 | oo77 | L127 | 187 | .128 | 069 | .218 | .083 | .083 .is4 067
4 J094 | 123 | 107 | .132 | .052 | .111 | 036 | .140 | .066 | .170 | .078 | 077 .133 .033
5 .069 | .116 | .078 | .116 | .030 | .076 | .639 | .083 | .047 | .089 | .008 | .025 .032 042
8 .086 | .061 } 043 | .119%| 020 | .057 | 053 | .078 | .052 | .060 | .044 | .0256 | .023 .042
7 .062 | .062 ) .043 | 077 | 033 | .0%4 | .045 | .066 | .050 | .079 | 069 | .023¢4 | .021 .024
8 .055 | .048 | .049 | .081 | .026 | .043 | .037 | .057 | .032 | .065 | .050 | .0227 | .023 .025
j¢ 9 .051 | .046 | .022 | .095%{ .c27 | .032 | .033 | .047 | .032 | .051 | .043 - 027 019
10 .045 | .038 { 027 | .081*] .022 | .031 | .023 | .050 | .035 | .044 | .038 | .0082*! .034 _.030
11 .040 | .048 { .027 | .075%] .021 - ,018 § .044 | 026 { .041 | .033 | .G097 047 .019
12 038 | .039 | 0I5 | .072*] .623 | .024 | .019 | .023 ! .030 | .038 | .027 | .0095 | .047 014
13 .034 | .045 | .020 | .067+{ .023 | 023 | .019 | .037 |.027 | .023 | .030 | .0235 | .018 .034 -
1 .035 §.036 | .020 | .058+} .018 | 020 { .013 { .035 | .030 | .029 | .039 | .007 .033 .009 -
15 .034 | .039 | .028 | .050 | .015 }.022 | .012 | .035 |.030 | .025 §.029 | .0059 | .026 | _.016
16 (026 | .024 | .024 |.033 {.020 | .017.] .012 | .036 | .o49+| 021 | 023 | .0109 | 012 004 =
17 .027 | .027 | .021 |.032 |.020 | .013 .01l |.032 |.038 | .023 | .029 - .023 -
) 18 026 1.020 | .017 1 .037 |.020 { .015 1 0101 | .020 {.027 { .021 | .026 - .28 -
19 .025 1 .019 | 018 .032 |.018 | .015" | .010 | .031 |.020 | .017 | .0z0 | 0022 | 015 -
; . 20 .017 1 .021 { .01204 025 |.021 | .013°| 008 | .032 |.029 | .018 |.032 | 0093 | .038 | .
: 21 017 }.017 | .019 2 .029 {.020 | 012} .010 | .020 |.032 | .022 | .025 ] .0076 | .032 .
Y 22 016 -1 .015-] .014; {.035 | .018 {.012/ | .013 | .021 |.032 { .016 |.025 | .0145 | .027 -
- o 23 025 §.018 | .0147 | .014 - - }.008 {.021 [.032 | 019 |.039 | .0151 | .029 ‘\r
1 24 021 |{.014 - - - - t.008 [.025 |.032 | .016 |.023 | .0128 | .020 S
25 .013 {.014 - f.on - - l.o08 |.023 |.029 | .016 | .021 | .0t28 | .148* S
28 - |.ort - |.on - - {.007 |{.022 [.032 | .016 |.023 | .0175 | .024 -
27 - ] .008 - 1.068 - - {.008 | .023 |.032 | .014 |.017 | 0151 | .043% }f
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TUS VERIFIED UNCLASSIFIEp |

nis W Mw[’tif 7, - 3‘/DATE | TABLE 6 (Cont)

vl i

e et B e A D BT ot T v Lk AL o i st B e P Thch e it T e S

"INDIVIDUAL URINARY EXCRETION VALUES OF PLUTONIUM FOLLOWING INTRAVENOUS ADMINISTRATIONH) ~
TO HUMAN SUBJECTS (EXPPRESSED AS PER CENT OF DOSE EXCRETED PER DAY)

LN . e
DAYS POST PER CENT OF INJECTED DOSE EXCRETED PE D‘fi'f N L. )
INJECTION | Hp-1| Hp-2 | Hp-3 | Hp-4 | Hp-5 | Hp-6 | Hp-7 | Hp-8 | Bp-9 | Hp-10 Hp-m( Chirs2ehi, 112 cn 42 car 1)
4 - - - - - - - - - - I N - 0078
5 - - - - - - - - - - - 013 - - 0051
78 - - - - - - - - - - - L0081 - - .0041
77 - - - - - P - - - - .0043 - - 0065
78 - - - - - - - - - - - 014 - - L0074
79 - - - - - - - - - - - .0052 - - .0066
80 - - . - - - - - - - - | .c046 | .024 - .0048
81 - - - - - - - - - - - ,0042 - - .0055
82 - - - - - - - - - - .002 .018 - .0080
8 | - -1 - - - - - - - - - 0041 - - .0068
84 - - b L - - - - - .0029 - - .0022
85 - - - - - - - - - - - -007 - - -
86 - -0 - - - - - - - - - .0048 - - .0100
87 - - - - - - - - - - - .0078 - - .0079
83 - - - - - - - - - - - .0088 - - .0037
89 - - - - - - - - - - - 0049 - - L0071
90 - - . . - - - - - - .0032 | .017 - L0077
g1 - - - B T - - - - L0075 - - .0088
92 - - - - - - - - - - - 014 - - .0071
93 - - - - - - - - - - - .006 - - .0060
94 - - - . - - - - - - - - - - 0071
95 - - -1 - - -5 - - - - 0083 017 - .0052
08 - - - - - - 1 - - - - - ,011 015 - L0042
97 [ [ . - -0 - - - - - .0083 - - 0057
08 [ - - - - -0 - - - - - 012 013 - .0053
80 C- - - - - I - - - - .008 - - .0070
100 Lo - - - - - - - -1 - - | .0098 - - .0081
101 A - - - N - - - - .005 - - .0052
102 - - - . - - - - - - .008 008 - .0040
108 - - - - . - - - - - .003 - - 0070
104 - - N T e - - - - .6088 - S L0051
s | - S R R N B - - - - .019 - . .0058
105 e - - . [ ~ - - - L0075 - I - 0046
107 - B T R B R -~ 4 - - Rukek] - - 0080
108 - R L e O - q - - - L0033 | .009 - .0052
109 1 - - N 1 - -7 - - - - - - .0044
1o - - - S - -0 - - .0058 - - .0015
111 - - - -y - - - - B - ,0085 - - 0042
112 - - e T T - P - 015 - - L0051
113 - - T e - - - - - 0095 | 007 - .0058
114 |- O - - - - - - - - 01t - - G029
115 i - - - - - b - - - - - - 0145 | 009 - .0053
116 - - . - - - . - - - - - - 0047
117 - - - - - b - [ - - 0068 - - 023
118 - - - - - - - - - - .0035 - - .0039
1 - - - - - - - I . . - .0056 - - .0036
120 - - } - - - ! - - - f - - - | w0051 .007 - .0025
121 - - - - - - - - - - - 0041 - - .0047
122 - - - - -l . § - - - - . - 0039
123 - - - - -} - - - T 0115 - - 0014
124 - - - - - A - - - - - .0086 - - .0039
125 - - - - - - - - - - -t 1 ewe | .cos - 10038
126 - - - - -y - - e - - - G037 - - .0032
127 - - - - - - b - - - - 008 03t - 0040
123 - - - - - - - - -0 - - L0673 - - L0012
129 - - - - - - - - b - .0053 - . .0024
130 - - - - R -0 - 1 .ooss - - .00 14
131 - - - - - - - - - - - L0075 - - 0011
132 - I - -l - - B N . 10038
133 - - - - - - - - N .0058 - - .0037
124 - - - I - - 1 B S R T - - 0027
135 - - - - T . j - ! - Ki¥ 607 - ,002¢
© 138 - - - - . - - 0055 - - 0026
. o - -1 I T R - -l - - e - : 0032
133 - - - - b |- - T N A - .0010
»
Values eliminated from revised mean on basis of the Chauvenet Crilerion.
“)All caccs except Chi-1, 2, 3 and Cal-1 reeeived Pu+4 in .4 per cent Na, CGHSO7 41,0 solution. The
Iatter cases received Pulg++ . “
(E)Russeu E. R., Nickson, J. J., Argunne National Laborzatory Report Ci-3807 and unpublished data.
(S)Hnmﬂtun, J. G., et a}, Report No, Cii-3589.
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C., Specimens snmalyszed ~
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Othet!'....-.....-..38

Of the Chicago specimens amalyzoed, 7.3 per cent showed a body
content of plutonium greater than 0.1 pg, 32 per cent showed
negative counts (meximun being less than O,l count per minute)
and the remainder showed less than 0.1 pg retained in the body.

The laboratory which wes designed to be dust~free in order to

évold outside contamination hos not-moet the speoifications. However,
control urinos have been run quite frequently and none have shown

of_ comts in oxzcess of 0.1 count per mimite per 1000 nl sample.

Specinl Urineg: Two bumans wore injoctod with 91..91£ of
plutonium on Decembar 27, 1945. The composition of t injected
colution and the volume injected is given in Teble I, The urinary
plutonium excretion for the mle subject is glvan in Table II ond
for the female in Table IIl.
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CLASSIFICATION C
Dr. R.S. Stons { oare ATION CANCELLED
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Subjects

| Chiet, chflassifigafim Branch W
I. Routine Urine Survey for Plutoaium Activity

A, Urine Specimens received | STATUS VERIFIED UNCLASSIFIED
Crhic&go e ¢ ¢ 0.4 o o0 o ."' .« 80 ) .
OLHE o « v o s o v oo o ooolD gzﬁ L/ T

B. Backlog of specimens Pea, s s Mugaly poc- 2/ DATE

Chicagooooo--oOGttoosl
Otheracooo-eooooeoas

C. Specimens spnalysed ~

chiw@“..'....“.'69
Other.............38

0f the Chicago specimens amalyzed, 7.3 per cent showed a body
content of plutonium greater than 0.1 pg, 32 per cent showed
negative counts (meximun being less than 0,1 count per minute)
and tho remeinder showed less than 0.1 g retdined in tho body.

The laboratory which wea designed to be dust~free in order to

évold outside contanination has not-mot the specifications. However,
control urinos have been run quite frequently and nons have shown

o{_ counts in oxcess of 0.1 count per mimrte per 1000 ml sample,

Specinl Urineg: Two humans ware injectod with 9!..91*‘25 of
plutoniun on December 27, 1945. The composition of the injected
solution and the volure injected is given in Teble I, The urinary
plutoniun exeraetion for the male subject is given in Table II and
for the female in Table IIl.




Compoaition of Solution

,mmﬁm.....i pghl %
Volume injected (each) . o+ « « - 65 \ ‘
soai\ééiaéesiiiiiilii 0.0 ¥
Isotonic Saline
Iable II _
Daily Plutoniun Urinsry Excretion (ials)
1X=200
Doys after 24 hour Specific Percent of injected
1 1130 ml 1,01 0,857
2 125 ml 1.013 0,182
3 940 ml 1,012 0,063
4 00 mt - 1,012 0,077
5 1160 ml 1.012 0.026
6 1270 ml 1,004 0.0256
7 1290 ml 1.012 0.0234
8 o40 ml 1,012 0.0227
9 550 ml 1.012 0.0082
10 535 nl 1.012 0.0097
12 640 ml 1,010 .
13 640 ol 1.010
Sod‘““\
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Daily Plutonium Urinory Exoretion (Femnle-WX-300)

Days efter 2/,=hour specific parcent of injected
Jolune
1 1660 nl 1,012 0.152
2 1725 ml 1,010 0,167
3 1750 ml 1.012 - 0,067
4 1150 ml 1,012 0.033
5 2020 m1 1.010 0.042
6 1300 ml 1,010 0.042
7 1190 m1 1,010 0.0243
8 1500 ml 1.010 0.025,
9 1400 m1 1,010 0,019
10 J280 ml 1,010 0,030
11 1120 m1 1,010 ‘ 0.019
» 940 nl 1.010 0,014
13 875 nl 1.010
1% 630 ml 1,010
15 830 ml1 1,010

Plytondun Thereny: Studies are being completed on the effect of pH

and citric acld concentration on the diffusibility of pu(IV) through

cellophane nembranes using low pressure ultrafiltration techniques, -

A roport summarizing the results obtained in preliminary studies of o
Pu therapy 1s being prepared. ' o

Results of ultrafiltration to date show that a pH of about 2,5

irmediately precodes a atoep drop in the extent of Pu(IV) which is : k
diffusible,thus indicating, it is presumcd, the anset of definite a
oolloidality., At a pH of 7.3 and in the presence of varying amounts g
of citric aold, it is found thate

{a) As 1ittle as 0,0001 H oitric acid aprreciably incresses
the diffusibility of Pu,

(b) A minimm in the diffusebility of Pu ocours at ,005 - ,006 i
'~ citric acid, miaphanansmp,i.foonﬁrmble,mybe

'/J
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Subject: Monthly Summary for Sectlon H-IIT . -

To: L. O. Jacobson, M.D,

Froms Dr. J. J. Nickson

Routine Urine Survey  24S-MLiI-3501

A, Urine Specimens Recelved

Chioago s ®» & & © o ® o ... o o o e 74
OLher' ¢« ¢« « « + ¢ 6-6 o o o o o o 2C
From Backlog@s « « ¢ s s o o « o o 79
Total [ ] L ] » » - L ] L] o - L] < L L] v Ll * -] l"?s

B, Specimens Analyzed

Chi CBEO o + « ¢ « a o & o s & o l?}s
Other L] L - L] A 4 ] L] L ] - [ ) © L] o Q 20
o o o 155

Total @ e e e & e e & o e ° o
C. Baoklog
chioago - L A. L ] [ ] * L . [ ] G - 'Y 2:0

Other . .
Total ¢« ¢« &+ ¢ o o« 6 o 6 ¢ o-5a 2 o ¢ 0 o &

.
.
.
L]
.
.
.
°
-
L J
L]
.
.
(&)

Of the Chicago speoiwmens analysed, less thea 2% rhcwed a body con-
tent above U.l ug. No specimen was above 0.4 ug. -

Spegial Urines (R. Lesko)

Speoimens recelved . .

. Sl
Speclmens analysed . . . £9

4al <N,

Only one of the subJects weatiored in the nrevioas report wes
avallable for study after the loth day. The wrinary plutonium
exoretion of the male subjceet (MX-230) #as folilowed dally. The
oontinuation of tha excretion table is givan bolew, .

R S .
’ s
44 m i} tiom
Ltnine imformation affecting the Na ‘
Thig dneut ront ooninine on: it

. R A ",n';l;,\l Sl Y >
G e jence Of 122 < o 11110 WTYARS

r Lo

13 prohibit-;d by lew.
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Dally Plutonium Urinary Excretlion
(continued) MX-200

Days after 24~hour . % of injeoted
Injection Volume dose_ervcreted

o 640* .0236
13 640* .007
14 580%* . 0059
15 590* .0109
16 330* .0005
17 : _ 10* —————
18 1380 .022
19 1485 0093
20 870 0076
21 1656 0145
22 1300 LC1e?
23,24 3250 0255
25 2500 L0175
26 1700 S0LEL
27 1950 LOLy7
28 1700 L0185
29 1850 L0)5L
30 1680 L 010
31 1340 .00
32 : 2540 . 01%
33 ! 22490 .01
34 1500 L018Y
35 : 1860 0265
36 1560 : 0131
37 2300 L0174
38 1670 ' .0112
39 1050 .0072
40 1550 20022
4) 2000 — : : ,0127

* It was learned that incomplete collectlcns were made
-on sgecimans 9 through 17, therefore, these Valuea
are Jlow,

Tissus Analysis  365=MLH--3030 (Monroz=Brown)

A. Tissue Specluens Received

Animal. o . . «
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TO: L. 0. Jacobson, M.D,

FRO%: Dr. J. J. Nickson

SubjJect: Monthly Summary for Section H-III
1., Routine Urine Survey 249-M1LH-3501 (Jackson-Sellers-

Monroe-Schuman) '

A, Urine Specimens Received

Chica@0 + « + « « o « o + « o « 126

other -] [ ] * - * [ ] L] [ ] L] L] L] L ] L ] &l

Bacl{los...........ozo

Total ® - L] L] r') * L ] L] - - L ] .2 L ] L ] . [ ] ) -] o 16?
B, Speclmens Anslysed

Chicaso [ ] L ] [ L] [ ) L] [ ] [ ] . L] L o 126

Other « ¢« ¢« ¢ ¢ « ¢ ¢« ¢« o o o o« 21

Total [ ] [ 3 [ ] L ) * * L] * [ ] . L ) [ ] * * L ] O. L] - (-] 147
C. Backlog .

Chicago « s « « o « o« « .. .. 20

Other L ) L 4 * L] * - L ] L ) L] c - * L ] O

Total L] [ * o > [ ] [ ] » [ ] L ) [} L] L ] o o [ ] [ ] 9 -3 20

Of "the Chicego specimens analysed, less than 2% showed a body content
above 0.1 ug. No specimen was above 0.4 ug.

Special Urines (R. Lesko)

Specimens recived « » . « + o , 31 e
Speclmens analyseds . « « « o « 2%

The table of excretion results from MUC-~AERR=18% 1ia oontinued in thiu
report. S

3 LT m*t(n"‘ "ocving the Nation:
CLwrs v y et uA‘!L,_M
L wrd 02 g w

vomurier w s

o revolation ¢f 1w conteniesim—T
“Unuuthorized peison e prohibited vy L
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Daily Plutonium Urinary Excretion
MX-200 (continued from KUC-ERR-185)

Days after 24-hour % of injected
injeotion volume dose excreted
42 1400 ml -0095
43 330* - 0031
44 850* ' L,013
45 700* .012
47 * 1080 -0064
48 980 . . 0063
49 450% ,0054
50 $50* 0071
5l 1270 . 007
57 ‘ 600* ,0094
58 az0* .011
61 1200 - 0083
62 1120 . .0094
63 1830 . .0071
64 1150 .0099
65 1580 - .014
66 1570 014
67 1000 ,011
68 1870 .011
69 1640 .014
70 1150 .0086
(- 1700 , . 0083
73 1420 .010
74 1700 .0083
75 1300 +0081
77 1200 .014
84 800* ' .Q07%
93 500*% .00983
94 270% .006
95 . 700 011
a7 1130 ) .012

*Incomplete collection.

Because of the very small volumes of urine collected on some
days, these values have been omitted from the table.

.“-h,.,‘-‘ Ancur % B . a L o
Lo 4 ol g e Lo Al nissit
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s " The dawly urihery plut
‘HA=200 iz being followed.
 the one Irom MUC-HG=1203

onlum ezcrecion of the sub;ect .
.lhe Table below 1o a coatinuatlon

Table IXIT
uaily PTutonlum Upinary uxcrec ion
' : {(MX=200) R
after _24éhourv 4 of anecEEd
Volume dose exaneted

330 ml .006

900 » ' 00096

" 1180 009
280 : 9006

1600 019

730 0086
1180 L0075

800 0088
370 0085

© B0 <015
850 0095

. 560 LOLL
CL7EB0 0145

A1 0% <0069
84D 0086
.QGCO JOLLE

13120 L1086

LIO0H .7 UGG
6@3;‘ Q075

o Lnas

8000bb3
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: tuconivh appoaring in the feces

: 3 gortoninated with the .

: somiul Lo deposiived In the -
Sl owed, (2) that the o
ol ; v way of ihe mouth, (3) B
pod d in cho body cnd is being elimin-

S sebines, oo (4) that the fecal eliminetion it a

3 any c@ ail of the proeedlag ractors. The'experi-

¥ ek 20 of Yae rates of ellmiaaslon of plutonium by way

e ol -y and bhe fwufestines s gucn ot one could very

i cagil iign the exlotenco of piuconiuvm incorporaced tm tao

1 bedy, Upinery plusonium cieretlom g frod Z-4 fold groater than

. fecal wiutonlua eTCrevion. a

i In o prelimlnary suevaey on & DG DSPSORS of the Hetallupr-

P gical Laboratory, siungie fecal speelimons were found to contain

; a3 wuch ao S00cic/m. Somo of These individuals were removed

: . from contaminased areas fo@ ut leasl ono week and a fecal

analysic as the ond of vhls pericd showod only a slight decrease.
Toen oo the ead of two woezs one individual having an inigial
sount of ~ 200 & ¢/m in a single specimen decreascd to only

50 ot ¢/, That the plutonium wes not incorporated in Yhe body
was shown by cimeltancou3 analysis of the urine which indlcaded -
a body comtant of less vhan Q.l mlcrogranl. - RN

The queatlon as 0 whether the plutonium detected in the
: Toces was coming from the lungs or if there was & slow olimina-

A tion of injeoted matverial im one vaich could not be answered -

N sinco no . exporiments had been conducted along this line. The

ERRE R animal otudles by R. Abrams on the iwhalavion of plutonium

o agroscls shoued a lung roteniion of H0% afver 20~-30 days and 10-

o 20% wetentlion afber 10D days. hio would indicate fairly siow .

. Jung climinaltlon. In opder vhat ono gkt gain come idea L8 Yo -
che pato of ifniestined olimination, Lt wes thought advisable To
conduet anpevinents with lruzans whoureby apsvoximately 400 e c/m

rape injested wnd the viiwination rate Pfoticwed. Frevious
superiooaty with enlzals showed tnas loss than 0.1% of imjestoed =
nivtoslna 4s ubsorbed from the gut and thorefore this amouut of .
plutoniva would nod postilcs in tho absospblon of above tolcronce
ceounto.  he acbally of tho tests awe givon in the 2olloviing
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Fumﬂcfy ?ov h;ocn"mlcal Suﬂvev bection

~The analysis of fthe urine will give a fair ind;cau"on of
tha . p?utor*uM'incorpovated in the boay However, maverlal teken
into the- 1vngs is not% 'weadvly abgorbed and a portion of it is
‘civmwnaccd oy way of the nuest_ncuo From animal exparlments
iz la shown. that frou 10 to 20% of that reaching.the iungs is.
wetelaed after 90 'days. - Phis then, lmposes an additional hazar
iy ind viduals ccu3uant1y work in areas in which the air is even
sllghtly contaminatoegd witn piuntonium. .In order to place an
additicnail safejusrd on $he Lnd;vwaua?'wcﬂzo?g frequcnb stoo7 an
33aoum anal Jses shoulu be madu a-eﬂﬁ with uha Lrlneool :

. Tru cases. are ”Gpoﬁued in ?-D¢es I a“d II in rh&ch uhese
Py i@d;vadu&is had worked in oveas with zbove tolerance air counts
N . 0% plutonium, In case 2 .dae Lnalvisusl) remuincd abt ncae Lor

‘ n;azly two weeks and collceted urinvD sputur, and stool snscimens

.!.- 3 s 1s shown, there is = decresse in the cuovat of plutouium
I S elimicated with the stools., However, since no experinments have
: ~ been performed to’'show the rate of elimination by humans, it is

- nou 00391b¢e to ‘ealeuiute accurately the encunt of materisl
. retained. nese two- cases, tThe only ones studied; ‘are
E 3*aﬁeﬂxly Iaxr 1ndlca"" ons of J“at mizat be a serious vroblem.

-

Table T

i : , .
S , ; {Case 1}
Data- of Urine | - Stool Lo Sputum
Spesimep {body cont%.} { counits) ) {counts}
g Leli3=43 Qe un S : o mae
3“{';‘:_@6 g , L8 -:'< (}Ol u' 2 . ) . -' Crea e ‘, : e CICD D
JaBesd ‘€0 ug o \ N
o Lodedd o G uy ' owe e e
. l:j:{ ! PR LR T s e 8Lt ofa
P 3 0L 1.6 cfm
E g RS I 2.8 ¢/m
. At g Scres
- T

e N

ooy

) = () Cflm‘
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April 22, 1v46

TO: L, 0. Jacobson, M.D.
FROM: Dr. Jd. J. Nickson

Subject: Monthly Summary for Section H=IIT

I. Routine Urine Survey 249~-MILH-3501 (Jaokson-Sellers-

Monroe-~Schuman )
A. Urine Speclmcens Received
Chic &go * . L 4 L ] - - . . L4 » ° . 126
other o [ ] * L] [ ] L] . - * . L] ‘0 L ] 21
Backlog « « o o « o « o« ¢ 4« o o &0 :
TOtal * . L ] L ] [ ] L] a * [ » . L ] L ] L] L] L ] » -} Q 167

B. ©Specimens Analysed

Chicago 126
Otlh.er a e 8 ® & e © & ¢ * s o 21
Tot&l ] e e o [ [] e e o . o o ] L] . e o e a 147

L]
»
L]
L]
L]
L]
e
L]
[ ]
L]
L]
-]

L4

C. DBacklog .

ChICEBEO « « o « « o s « « o « » 20
Other . ) ’ ¢ % » 0
TotbAl o« o« o o o s o o ¢ o o a« ¢« 0o o o o o o 20

.
®
L]
L]
[ ]
L[]
L]
L]
.

0f the Chicago speocimens analysed, less than 2% showed a body content
above 0.1 ug. No specimen was sbove 0.4 ug.

Special Urines (R. Lesko)

Speclmens recived o o o 4 . . o 31
Speclmens analysed. ¢« ¢ o o« o+ 29

The faule of'oxcretion results from MUC-ERR-189 18 continued in thils
TEPITG. '
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L e e ——n

Daily Plutcnium Urinary Excretion
MX-200 (continued from MUC-ERR-185)

NDays altor Sa-hour . % of Lnjootod
j fujostlon volume dose oxscrated
45 - 1400 ml 0095
4% 350% - 0031
44 850% ‘ 013
45 ' 700% 012 -
47 1080 - ' ~0064
48 - 980 . . 0063
49 - 450* ‘ . V0L4
50 - BH0* © L0071
o1 1270 007
57 600™ . 0094
58 820 .01
6 . 1200 ~ .0083
62 1120 _ . 0094
63 : 1830 . 0071
64 1150 . 0099
65 1580 : 2014
6o 15870 . 014

Y 1000 ,011
63 1870 .01
69 1640 . 014
70 1150 ' .0096
72 ‘ 1700 . . 0083
75 1420 : <010
74 - 1700 -0083
75 . 300 . .0081
77 . - 1200 014
84 » 800* - 007
93 500% - .0093
94 _ , 270% . 006
95 ’ , 700 6011
97 1130 , 0012

*Incomplete collection.

Bzcauso of the very small volumes of urine ocollected on some
days, these values have been omitted from the table.
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e ot ! docvment consists of .. Taoen
é.a— i ifi"]' "." ; '?‘: "}‘4} pag\—s ) R Q___‘_,_____ flgurea. -

S ‘ ‘. , NO.—----‘-- f__&_,coples, seﬂes

B St BT m,m pau

ZT~\ATo: Dr. Ji J} Nicksodﬁ?ZTffi"ﬁ:L““‘:e

Uy metad [etdgn

' From: BE, R. Russell et
1.  In Re: Abatract 6f Work for the Month Ending
Voo e e et JBDUATY.
T 6% . ;,_.Y_/(«Abm@\):n*
| 1. Routine Urine Survey =-249-MLH-3501:3)
L A. Urine Specimens Received R o
L t;"_?“?».-:.»“"chuago . “_.: o e e e e 0 cmssmcunou CANCELLED
SR e T . e & gt gt i g,
. g :.:‘ ..a -“-‘Othex' e @& e e & ’ . ; DATE - JAN 1 1 1967
PR B.\Backlog Of Specimms ':"‘ - For. the 'M;omic Energy Commission
e s Chicago O ;e e o e o e ;t‘c'. ‘.. :-o.;;.A o o1 d
o 4 : AR : - RAYMONDA CARPENTER
Ll e a Other Tee e e e e e wie e ‘- ¢ «38. for the
. .‘} . ,:~ ‘. T P -f . N "~_‘“-’_ ."* ,r-‘,‘;’, \_‘ o " --:.', B h
i : C.,':',SpecimensmAnalysed A Chief. Deolassiﬁcation Tranc
o r, Chicago . e e e e ek e e e W89 i
i Othero B «38 ‘ R
"@lgft- Of the Chicago specimens analysed, 7.3% showed a body

.Y content of plutonium greater than 0.1l ug, 32% showed negative' |
7/ counts (maximum being le ss than 0.1 count per minute)and the
S ,remainder showed less than 0.1 ug retained in the body..

ST e

i ‘The laboratory which was designed to be dust-free in e
;. order to avold outside contamination has not met the specifi-""" .
‘.., cations. However, control urines have been run quite P

. frequently and none have shown ¢\ counts in excess of 0 1

~ count per minute per 1000 ml sample.

| Special Urines: Two humans were injJected with 94.91 ug of
plutonium on December 27, 1945. The composition of the
. injected solution and the volume injected is given in Table I.

~The urinary plutonium excretion for the male subject 18 given -
1n ‘I‘able IT and for the female 1n Table III. 1;.‘_-.;;;;', R

8000612 BE 5



Table T ; |
1
Composition of Solution 4 i
, | R
EE Plutonium Boncentration. « ¢21.,67 ug/ml-' :
e ~ . Volume injected (each) « . 4.4 ml 2 , F
- o “pHc‘o»'o ‘e @ ¢ o o o o--".‘o ‘065 . “
Sodium citrate « . . ' « «0,01 y_
"Isotonic Sa.line ' . *
N - BT =TI
T mewlewn i e Clcngs G 3
Daily Plutonium: Urinary Excretion (Male) = oy : 11/%/7@
. Cee MX-BOO ‘ ‘ ' - -
Days after §T-hour'"_ ,. Specific : Z of injected
; . Injection ____ ¥olume. Gravity* b dose excreted
g 17 -t 01130 ml*';; 1.014.010 0,887 L3 .
2 . 1425500 ¢ 1,013:.010. ¢ .07 0,182 a8
3% 940.400" ¢ 1,012.0%.0- 0,063t
4. - 140012238C. - ;17 14,012.¢19: - 04077 - g
5 : 011601180 .1 1,012. 71 0,026 -
6 ... . 1270 940 ! 350 0,0556 R | ,
7. 0. 1290 375 - - 0,0234 . . »
8 - _f}~1:°940 ERANT 10,0227 - - : 1
9. . llss0wg” £0.0082
410 el pn e w-4535 u-'.:-.rm-..-&'«u.. o 0097 e d ot R
11 7T es0 T ERE ~€‘0.0097.., -
12 . 540:-f-*«.* 1.010 ‘%.iv*:“ B IR LR ;
- - e .- rd : .t M aata k ‘:’f" 3 "," KR /:-.qi‘ > :61 N
- N%Pii ;U.zﬁﬁ,ﬁevuifél ;
: oS }nu ’di.h‘ "ﬂL PR 7 u 64..,; }M ')yL vs
»4’ RS

; prm, wisd, -,?,, < bt
, ; { Llﬂ qu ‘\.} ..l;:. __:.

K :-,g: zv*‘ "": Gortizs el G005

25 Pl ’z';r..h“h’ Y{()b : ." R ‘*{(“ -v:m'- n‘ My 'rfn Ry et
B r”” ol % H"”lvlvhxv Cmyar ot vnt‘" b?
3 s eltpate Tofie Biaessiol enpriinenta
e - B han u.} 1,.1#\ Pu zollolaieng: fm!:; x".'.‘*
L 3 . v l % L
, A
S A4 .
Coe T e : SR ;
:.1. ]
. L ;




Daily Plutonium Urina Excretion
: (Pemale-wx-a C o

'3f%'of Injected ,iul .

, fdose excreted *ffﬂiqbf

_Injection;:‘*'volume L gravitx

;Plutonium Therapy Studies are being completed on. the effect‘”’;”fjw‘
cof pd and citric acid concentration on the diffusibility of =~ ...~
- Pu(IV) through’ cellophane membranes using low pressure ultra-'ﬁ~jﬁﬁ'lp
'filtration techniques. ‘A report summariging the results ' '-=-'
..obtained in preliminary studies of Pu:therapy 1s being prepared. .
, Results of ultrafiltration to’ date show that.a pH of about -'wf
7. 2.6 immediately precedes a steep drop. in the extent of PulIV) . .:

‘i which is diffusible, thus 1ndicat1ng, i1t 18 presuped, the onset
~+.of 'definite colloidality. At a.pH of 7.3 and in the presence '

~of varying amounts of citric acid, it is found.that: T;,V ;
o (a) As 1ittle as 0.000L M citric acid appreciably increasee o :
:the diffusibility of. Pu.;qe~ _ ;.

'(b) A minimum in the diffusability of Pu occure at .OOS-.OOGM

‘eitric acid, This phenomenon, if confirmable; may be related
:to the neutralization of a positively charged Pu colloid by
“the negatively charged citrate ion.; Migration experiments

Her ey
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To: Dr. Jo J. ‘Nickson®

b

From: E. R..g Russell

| In Re:-:Abstract of Work for the Mont'thndirlcheb.ll; 1946
el Lu¥nllanol LalaiRANgRRiNE
T BT 7 S
I. Routine Urine Survey  249-MLH-3501 ' . %% .~
~ A, Urine Specimens Recelved ' |
_ ; O TARRRTA T
. Chicago * o o .o'.'- . 6 ,Lf' ¢ e 74 R o .

) OtherB" e o o o .0 o~l\-;'»';'c‘ ¢ o o 20 . . -

- From Backlog ¢ ¢ ¢ 40 ¢ o. o 79 CLAS 1
‘Total ¢ 4.% o o o o . “Ln i . ’o.vx‘c o « o \17 3 ’ SIFICATION CANCELLED )
' : sengiot a7 | pare_ JAN 111967

g 3

. e a ' BT E A R ; ; ‘
B, | Specimens ;Al"lalysed, SR For the Atomio Energy Commissiox l

S | Chicago .« o'es AT  RAYMOI [
:- . . Total o e ee 4|¢' ‘ "._',.,2 5‘0' .‘o a8 60 c 0 ' Lszcmef‘ for the

*
L ]
)
L ] [ ]
*
o
.
R
(3}

- 4"‘9 TG0 Declassification Branch
C. Backlog . - -0 LT :
o Co " 1 ":'.“‘-lvr- ’ N 3 !.. ',’ \,

. Chicago e e o | o sietie w o @ 20 . AR
Other e o & ¢ '. * , ‘.';-.I '. ‘e o o o o 0 [N 41. )
TOtal e e. 0 o & o o.ﬁt e o 9 e o e o 20' a0

Of theOhicago specimens“énalysed, less thﬁnfz% showed a body
-~ content above 0.l jug. No specimen was above Q;41ug. L '
Spe clal Urines f‘(R. Lesko) ] Ly
" 'Specimens_received . :'.;; 31
- _ Specimens analysed . o . o .29
Only one of the éubjécts‘mentioned inftheupreviéué_report was
available for study after the 15th day. The urinary plutonium
excretion of themale subject (MX-200) was followed dailye. The
Zcontinuationtofjthe'excretibn¢xable5;s%giyonmbelow} o
h. ¥lesue SproLmbbuikeatyen B0 E S
Hf.'"’in ln": .. Q .,“.'; ,’ST
[ g} :..-""~ ‘« ‘s & 8w « :'; !
AHUHL a4 e e & e e e e &1
‘ P 3 iy ri'ed B C
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‘3;e': f' Daily Plutonium UrinaryxExCretion“ .

‘f“_ﬁf“"' **( eontinued) Mx-aoqff,
wicand fer o ..o
vanand e . ;f@h‘fl'

.'( In |ecti aN1ALY lvolume

N /l ".fj 12“' RhZel "'."'“1‘1 fa., & 640*' g
ity E] .1,3“6 ,ﬂn 3 ‘

0 opa6 v
.607

.014 -
.0127 v
00165 ;
, W ©.0111 -,
2300 ¢, L0174
1670 - - 0 Lo 0112
1080 - 0072
11850 - .0092
2000 - .0127

1860 11"
}1560 -

Ciw Y cmtz
?Ef ”’/M/?p

Days after V?-;sf 24-hour ;i % of injectedv‘
“3h 0. dose excretdd

f?>;gv . %It was learned that incomplete collections were:

L - made on specimens 9 through. 17{Eherefore these
SR values are low. . v

P

(Movrqé*ﬁmvn’f

© II.  Tissue Analysis  365-MLH- 3550

Te,A. Tissue Specimens Received |
Human } . oﬁo e;e . 21

) 'A'nimal. ¢ ¢ o 0 o 0 16 ALt

Lotal_{ . 0 0 e‘jni’c .»57;{.‘

B, Tissues analysed ' |
8 []0 U b -lb  Animal .+ 4 4 6 o o 16" T :

Total e"of.loko 4 f*' bv37'

. e
oy Ser




Dog-? urine- and feces .
.Rat,- urine’ and. fec68~

Specimens anhiyﬁedf

Dog-- ‘urine. and.feces
Rate- urineigndﬁfecesug

Wy oAy
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May 20, 1046

TO: Dr. J. J. Nickson
-~ FROM: E. R. Russell

Subject: Monthly Summary for §;Ochemicg;7§grvey Section

The analysis of the urine will give a fair indication of
the plutonium incorporated in the body. However, material taken
into the lungs is not readily absorbed and a portion of 1t is
.~ oliminated by way of the 1ntestinos. From snimal experiments
is ls shown that from 10 to 20% of that reaching the lungs is
rctalined after 90 days. This, then, imposes an additional hagzeard
i Individuals constantly work in areas in which the alr is even
slightly contaminated with plutonium. In order to place an
additional safeguard on the individual worker, frequent stool and
sputum analyses should be made along with the urines.

Two cases are reported in Tables I and II in which these
individuals had worked in areass with above tolerance air counts
of plutonium. In case 2 the inaiviaual roemuincd at nome ior
nearly two weeks end collscted urine, sputum, and stool speclmens.
As 1s shown, there 1s a decressc in the amount -of plutonium
- eliminated with the stools, However, since no experiments have
been performed to show the rate of elimination by humans, it is
not possible to calculate accurately the amount of material
retained. These two cases, the only ones studled, are
apparently fair indicationsof what minht be a serious problem.

'Table I ;§; u:_.;{T
) (Case 1)
Date of Urine ?i,' Stool 0 Sputum
~ Specimen ___(boay cont.] gcountsl (counts)
2e13-46 . ¢0dug i ~.~---,'- S aea
3-4~46 o ‘j <0.1 up : ; ‘ --;" L e
3=8-46 - <0.1 ug",i i ———ll T eea
- 4-6-46 . ¢ 0.1 ug { S—— e e
4-17-46 T eaa P -—- S 2. ¢/m
4=~20=46 €01l ug i - 1.6 ¢/m
4230-46 . €0l ug  t |, 250.¢/m o 2,8 ¢/m
S5ed=46 :  ee= o 244 'e/m ‘ -
5-5=46 — ' 42 .¢/m ' | em=
5-6-46 - = ———il 2,68 c/m
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RSO LT

-3 1

R r . . _"' ’ .':':_‘ R - . - ‘. . s :‘ : g
o L '!t* P

i! b

! | !

‘ { Table II |
: (Case 2) i
e Date of Urine : 3 Stool. Sputum
. Specimen (vod cont.) countsa) (counts)
L r BelB-46 T 4 O )8 1 ug i L. e L -
| Be29-46 . ae= 4’1 e== . .o le3 e/m
4~4-46 - <041 ug L ——— : . 2.0 ¢/m
4enBmdb B 4 % R PO ——— , e
4-9-46 0.1 ug g — ST e
4-12-46 © e0slug .. o 26.lc/m 7 4.0 ¢/m
delT~d6 Y l’» oy ee— o . 06,27 ¢/m
4~-20~46 €0, ug"}% #3660 ¢/m i 0,10 ¢/m
. 4-26~46 . €0.1 ug,_ - iinieen 84D e/m . . 0,90 ¢/m
4"‘29-46 S o 0 R S j:;. o ‘-‘v-’_-“zoos c/m A "«"-k"’0023 C/m
" 4=30-46 IR ¢ LY 5,0 ¢fm - P71 0405 e/m
 Bwl=46 0 Lt T 9.7 e/m U 0422 ¢f/m
) 5-2-46 EY T ': ’:. A 303 c/m L -me C/m
" 5=3-46 -- L 6.12 ¢/m 0.28 ¢/m
5-4-46 : $0.1 ug ' - 2.2 ¢/m 0,07 ¢/m___
| 2 F I
 Other Activities Rk %
i A 3
B Routine'Urine'Survey.;,249-MLH-5501 (Jackson-5@llers-‘-'
- N R Monroe-bchuman)
. . Tl ! _.‘_',‘ . . e .
A, Urine Specimens Reépived' ;
) o H -ﬁ v'f' o : 1
a 'Chicago’. P o o :’o gjo'v o o 71
Other o o .A.‘ « o :o :‘,o ‘e s 10 .‘ K
o BﬂCklog o P A.o_ e’ e .20 . :
Total s e o o o ;‘:‘(.4. 0 ¢ 1{ ‘0101 T. 3
. B Specimens;Analysed /1/7§f}fff‘,
E S LT B AR LI S
Cflicago o .0. o \0 Q‘* o‘ ) ,c." .71 ‘:I R -‘,T,-,. I
Other ‘ o o @ ‘o 0? ‘e 's. . 10 ‘ :
Total o TR ;,'.?\7 . o o :-b 8l
.' ‘ ' i 4 R ‘4{ 1 H ( l ‘
C. Backlog Lo '; :
- Chicago 0..o~'0 . e . .202$ o
v v Other e o g ¢ e ¢ e 0‘%
. Total e o o o o é",{_o’. ¢ e o ". .« .20
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Special Urines (R. Lesko) : 'wg o
A, Received . . . .. ;i. 34 P
B. Analysed e + o o0 o o o 802

The daily urinary plutonium excretion of the sub ject
'MX-200 is being followed. The Table below is a continuation of
. the one from MUC-lG=1203 o ' :

B
[

Table III
Daily Plutonium Urinary Lxcretion

N (MX-200) - ° Cikjoaqp CL44:F:
v Days after - - 24~hour ;. % of injected (7351) FHA1/%2/
e Injection SRR ___Volume L .~ __dose excreted
- 98 ST i b 310 ml*fziég_,;- - +006
101 »iigfaf‘iw: f;é;4115o ﬁ:;”‘:‘ e o009
102 - louren et 280 - e T 4006
103 0 el ii?lGOO R A5 - 7 o019
104 oo e T 730 0 L 40086
- 105 0 L {1180 .-« 0075
106 - - TS 0y 800 i 40098 i
109 S ,0085
‘110 w7 o0L1B
111 B

b -

‘3704
4 3008
51 630
4

§

112 e -1 560
113 - s T e et 780
14 - 0 Vo e 4108 Lo
116 - et o 840 e iy )
1ls . R 1600 T
121 . 1110
123 ' 1100 N
29 - 4803 L - ,(088
# Incomplete collection S :

1l. otool nnalysis . 249-mhu-3510f
Ao, upcclmene Recelved .f.?. .',t. .

- B, . Specimens Analysed7.f§fg-,f,(, g '
. o R

2 v gy
e

8000661 -




© IV. Txperimental Tissue Analysis  365-MLH-3530 (Reed-Brown)

Py

B
III. Sputum Analysis ~ 249<MLH-3620 |

A, 8pecimens Recelved {« '« « 0.0 o #24 '
: 3 B
B, Specimens Analysed iv'e o+ o o ;f;24

H

4

Ao Specimens Receivedggf. ¢« o . ;2.122

B. Specimens Analysed v « o « o + o 79

Effect of Citrate_on the Uoncentration of Plutonium in
the Urine: Nearly a year ago an experiment was tried in which
a dog, having been injected several montns previous with a known
quantity of plutonium, was injected daily with 5 cc of a 3%
sodium citrate solution for 10 days. The plutonium excretion
during this period was increased 2«3 fold. It was suggested
by Drs. Nickson and Brues that since citrate is rapldly destroyed,
the immediate excretion following the injection may have been
several times higher. In order to test this hypothesis, two
do7s containing plutonium were injected with 5 cc of a 3.5%
sucrose soluiion containing 3.5% sodium citrate and 3% citric
ccid. The bladder of each animsl was emptied immediately before
the injection. Following the injection, the urine from esach was
collected (catheter) for 10 minutes in 5-minute intervals. In
onoe case the concentration of plutonium in the urine increased
S5 fold in the first period snd 8.5 fold in the second. The
second animal -showed a 6.5 fold increcase in the first period and
9.7 fold increase in the second. It 1s obvious that the
collections should have been for a longer period, however the test

" does indicate that cltrate solutions injected IV may be useful

in removing plutonium from the body.

Plutonium Therapy Studies: Metsal Diéﬁiacemeng. (J.Schubert<

D.Revinson~J,.Tolmach)

On October 25, 1946, a 7 Kgm dog,PX-121, was given an IV
injection of 0,423 mgms of plutonium. By January 3, 1946 the
urinary plutonium oxcretlon rate had become relatively constant
with an average daily exeretion ol' Q.0U077» of the injected doase.
The excretion veried from 0.011% w» & maximum to 0.0045% as a
minimum. Boglnning January 3 various treatments were tried in
en attempt to incresse the plutonium excretion.

Briefly, the treatments up to date heve consisted of:

(a) load administration followed by an acldosls producing diot,
(b) subcutaneous injection of 10 mgms of BAL per kgm, and (c)
the I.V. injections of increasing amounts of zirconium,
Treatments 28) and (b) did not result in any significant rise in
plutonium oxcretion while & definite rise wns observed followling

-each zirconium injection. , , :

8000b82
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" second April 10, and the third April 23. In the first injection

The first zirconium injection was‘given March 29, the

2 cc of a 15% smmonium citrate solution containing 44 mgms of

.. wirconiwa was given. 7The second injectlon was twlce that of .

the first and the third was four times the flrst. Following
the first Injection, the averase plutonium excroetion up to
April 10 was 1,5~2 times normal. Following the second injectlon

~ _.the aversage excretion was 2 times normal and after the third
" injection the plutonium excretion was 2.5 times normal. During
“the three~day poriod immediately following the third injection,
-the daily plutonium excretion rose as high as 5 times normal,

Inasmuch as the dog cen safely tolerate at least ten times as

"-1 much zirconium as was given, increased amounts may be used in

future experiments. Comparative studles of the effect of the
solution, 15% ammonium citrate, will be made. :

In preparation for further plutonium therapy investipmations,
the chemical toxicity of zirconium on 200 gram female alblno

. rats i1s being ascertained. As much as 50 mgms of zirconium

(250 mgms/Kmn) was administered to ‘one group of rats in a
single dose by I.P. injection. , Some of the animals have received
as much as 200 mgms (1 gram/kgm) and after seversl weeks have

- shown no 111 effects. It appears that zlrconium given I.P. is

' .rapid1y absorbed.

The zirconium solution was prepared by adding an excess of

" godium citrate solution to 2n aqueous solution of zirconyl

chloride. The resulting solution contained 9.6% sodium citrate

b'_and 26 mgms zirconlum per ml at a pH = 6.0. The solution is-

stable. toward dilution, pH changes and addition of phosphate 1on,.
that is, none of these factors resulted in a preclipitation of ;
zirconium salts. A method for the quantitative determination of

‘zirconium in rat ' excreta and. tiscues 13 being developed.
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II. Routine Urine Survey: | 249-MLH=3501 (Jackson-Sellers=Monroe)

A. Urine Specimens Recelved

Chicago o s« o o o o o o o« 59
Othor o ¢« ¢ ¢ ¢ ¢ ¢ o ¢ o @ S
Backlog o « o « o o o« o o 20
Tot8l & « ¢ o o e o » @ o o o .84

Bo Spocimens Analysed

Chicago « o o o5 76
Qther . . e o oio.e o O . !
TotBl « o « ¢ o o o e o o o o oB1

C. B50k10g o o o©o e o o ; e o o 51.'1- "

t
H

Special Urines: R. Lesko '

t

A, Recoeived « o « o« o o:o o o 04
B. Ansalysed « ¢« ¢« ¢ o o o o o 32

The data in Table I 1s a continuation of the wurinary
plutonium excretion results of Table III, MUC-FERR-206. As 1s
seen the daily plutonium excretion has remained at nearly 0.01%
at the end of 160 days. '

Table I Clzeqe Coas. 3 =
Daily Pluvonium Urinary Excretion el ‘17%/?/;1,Q
(MX-200) : . -
Days After » 24-hour T % of iINjected
Injection Volume . Dose FExcreted

150 4 540 mix . . 0.0091

131 ' . 810% S . 0,011

133 550 ’ AR - 0.0075

135 : 600+ L 0.0077

137 4 710% & . 0.0094 _ |

139 | - 880% , 0.010 :

142 o : . 950% - . - 0.0089 '

145 460 L 0.006

149 1140s , e 0.010

102 4903 i 0.011

155 ‘ 430% ’ 0.0056

156 5603 . 0.011

158 5203 ' 0.012

159 ' 285% 0.0037

160 335% ' 0.012

161 4903 0.0073

163 5203 0.0086

s+ Uncertaln about coﬁplete 24 c¢ollectlon--Results on the basls
of volume received.
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