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PUBLIC MEETING

JUNE 21-23, 1995

Madison Hotel ❖ Executive Chambers 4* 15th & M Street, N.W. ❖ Washington, DC

TENTATIVE AGENDA

Wednesday, June 21,1995

9:00 AM Call to Order

Approval ofMinutes of May 8-10, 1995 Meeting9:05

Public Comment9:10

10:15 Break i

Committee Discussion: Findings (1944-74) [Part IV, Chapter 18]10:30

12:00 Lunch

Committee Discussion: Findings (1944-74) [Part IV, Chapter 18] (continued)1:15

2:15

Break3:15

3:30

Meeting Adjourned5:00

1

Opening Remarks
Ruth Foden, Chair

Committee Discussion: Recommendations for Remedies for Former Subjects [Part FV, 
Chapter 19] (continued)

Committee Discussion: Recommendations for Remedies for Former Subjects [Part FV, 
Chapter 19]

ADVISORY COMMITTEE ON HUMAN RADIATION EXPERIMENTS



Thursday, June 22. 1995

9:00 AM Committee Discussion: Subject Interview Study [Part III, Chapter 16]

10:00 Committee Discussion: Research Proposal Review Project [Part III, Chapter 15]

10:45 Break

11:00

Lunch12:30 PM

1:45

2:45

3:45 Break

4:00

Meeting Adjourned5:00

Friday, June 23,1995

8:30 AM

Break10:15

10:30

12:15 PM Lunch

Committee Discussion: Recommendations on Openness [Part IV, Chapter 19]1:30

Committee Discussion: Outstanding Issues2:30

3:30 Meeting Adjourned

2

Committee Discussion: Findings-Contemporary Intentional Releases [Part IV, Chapter 
18]

Committee Discussion: Recommendations for the Protection of the Rights and Interests 
of Human Subjects [Part IV, Chapter 19]

Committee Discussion Concerning Strategy and Direction: Mechanisms for Sign Off of 
Final Report and Personal Statements

Committee Discussion: Recommendations for the Protection of the Rights and Interests 
of Human Subjects [Part IV, Chapter 19] (continued)

Committee Discussion: Recommendations for Balancing National Security Interests and 
the Rights of the Public [Part IV, Chapter 19]

Committee Discussion: Research Proposal Review Project (continued) [Part III, 
Chapter 15]

Committee Discussion: Contemporary Projects—An Ethieal Analysis [Part HI, Chapter 
■ 17]
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Secretary of

Intelligence, and the Director of the Office of Maaagetnen: and Budget. 
As set forth in paragraph (b) of this section, the Advisory Zc=ittee snail

(2) experiments involving intentional environmental re.tises of radi­
ation that (A) were designed to test human health efle= of ionising

an Services, 
imisistrator

entified by

Executive Order 12231 of January IS. 1994

radiatin-- or [Bl were to test the extent of hu~a*. exposure
to ionizing radiation.

Consistent with the provisions set forth in paragraph fo'

airfare ballis- 
ts C.S. Army's

provide to the Human Radiation Interagency Working Grom advice and 
recommendations on the ethical and scientific standards appumcie to human 
radiation earned out or sponsored by the Unites States Govern­
ment. As used herein. radiation experiments" means:

(1) e^eriments on individuals involving intentional exposure to 
ionizing radiation. This category does not include common and 
routine clinical practices, such as established diagnnsu and treat­
ment methods, involving incidental exposures to ioniztc; radiation:

j  . w # : c: this section,
the Advisorv Committee shall also provide aovice. information, and rec­
ommendations on the following experiments:

(1) the expemment imo the ammspheric diffusion c.‘ radioactive 
gases and test of deteaahihty. cemmoniy referred to u “the Green 
Run test." by the former Atomic Energy Commission 1AEO and 
the Air Force in December 1949 at the Hanford Reservation in 
Richland ■ Washington:
(2) two radiation warfare field experiments conducted f. the AEC's 
Oak Ridge office in 1948 involving gamma radiation -.eased from 
non-bomb point sources at or near ground level:
(3) six tests conducted during 1949-:952 of radiatio 
tic dispersal cevices containing radioactive agents at 
Dugway. Utah, site:
(4) four atmospheric radiation-tracking tests in 1950 z -os Alamos. 
New Mexico: and
(5) any other similar experiment that may late: be 
the Human Radiation interagency Working Group.

. cr. anc tne 
err: as follows;

IshmcnL (a) There snail be established an Ac • uerv Commit- 
'• or "Com- 
more man 

.e Advisory 
,. as amend-

Advisory Committee on Human Radiation Exner.mcnbs

By the authority vested in me as Presicen: cy the Cons 
laws of the United States of America, it is hereoy orci
Section 1_ Esmb.
tee on Human Radiation Expenmrnrs (the "Advisory Comm:? — 
miitee"). The Advisory CommiUee shall be composed o: zc:
15 members to be appointed or designated by the President. . c 
Committee shall comply with the Federal Advisory Committee .‘.m
ed. 5 US.C. App- 2.

■(b) The President shall designate a Chairperson from ar 
of the Advisory Committee.
Sec. 2. Functions, (a) There has been established a Human ".rciation Inter­
agency Working Group, the members of which inciude to
Energy, the Secretary of Defense, the Secretary of Health and H 
the Secretary of Veterans Affairs, the Attorney General, ths 
of the National Aeronautics and Space Administration, the Director of Genual



Federal Regnier ' No. 13 / Thu.-scuy, January 20. 199*2936 Presidential Documents

r.itting its

•t from i9-»4
a s: May 30

f. el fa re I"
LF.R. 46).
menu is warrantee. Further inquiry into experiments co 
30. 2974. may be Pursued if the* Advisory Committee

(c) To the extent permitted by iaw. and subject to the availability of 
appropriations, the Department of Energy snail provide the Advisc.-v Commit­
tee wuh such funds as may be necessary for tne performance of ns "functions.

Sec. 4. Generzl Provisions, ta) Notwithstanding the provisic
Executive order, the functions of tne President under me r 
Committee Act that are applicable to the ACvisory Comm:: 
o: reporting annually to tne Congress, shall be performed 
Radiation Interagency Working Group, in accornancc wim 
and procedures established by tne Acministrator of Genera) Ser..

fb) The Advisory Committee seal, terminate 30 days afie: s 
‘.sal report to tne Human Radiation interagency Working Grc.;

The Advisor. Committee shall review experiments cond_
o May 30. '.ST,. Human radiaticr. experiments unoenaxe

'.974 tne caie of issuance of the Department of Health. Ec.mtion. and 
•.'.elfare fC-iEw; Regulations for tne Protection of Human. Suoietts 145 

ay oe samnied to determine whetner further mcuir. into expen-
ur.e: after May 
-.-.....nes. ivr,n

Croup, tnnt

purpose
... .  _r ucted; and

fC)^the experiments’ design and administration adequately me: tne ethical
w ---------------- ------- --------------- ------------------------------------------------------------J- -’

vailed at the time of the experiments and that exist today.

12) The Advisory Committee snail evaluate the extent to wamh human 
radiation experiments were consistent with applicable ethical and scientific 
standards as oetermined by the Committee pursuant to paragrapn (b)(1) 
of this section. If deemed necessary for such an assessment, tne" Committee 
may carry out a oetaiied review of experiments and assooaied records 
to the extent permitted by law.

(3) If required to protea the health of individuals who were subjects 
of a human radiation experiment, or their descendants, the Acvisory Commit­
tee may recommend to the Human Radiation Interagency Working Croup 
that an agency notify particular suineexs of an experiment, or tneir Descend­
ants. of any potential health nxk or the need for medical follow-up.

(4) The Advisory Committee may recommend further policies, as needed. 
:o ensure compliance with recommended ethical and scientific standards 
for human radiation experiments.

(5) The Advisory Committee may carry out such additional functions 
as the Human Radiation Interagency Working Group mav from time to 
lime request.

Sec. 3. Administration, (a) The heads of executive departments and agencies 
snail, to the extent permitted by law. provide the Adviscrv Committee 
with such information as it may" require for purposes of czr-vtng out its 
functions.

(b) Members of the Advisory Committee shall be compensated in accord­
ance with Federal law. Committee members may be allowed mvei expenses, 
including per diem in lieu of subsistence, to the extent permitted by law 
for persons serving intermittently in the government service 15 L’-S.C. 5702- 
5707).

cf any other 
ecsra. Acvisory 

except tna’t 
0; ice Human 

guidelines

scientific
n experi- 
ommitiee

:ne concurrence cf the Human Radiation imeragenev Wbrx;.- 
such inquiry is warranted.

(b)(1) The Advisory Committee shall determine the elhica ar 
standards and criteria by which it shall evaluate human rac.a
menu, as set forth in paragraph (a) of this section. The Aoviscr. 
small consider whetner (A) there was a clear medical or sc:er.:; 
for the experiments: (3) appropriate medical follow-up was mr. 
fn ______ __ _
and scientific standards, in eluding standards of informed consent, that pre-
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trust. <

Trix. '.‘•'H. HZ USE. 
Janucry- 15. 139-i.

.tcrceabie a: law or 
ores, iu officers.

(c) This order is intended oniv to imorove the internal management of 
■ - • ; to create any ngnt. benefit,

or rcspensinility. substantive or processral. er..'
equitv by a party against the United States r.s agen 
any person.
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i ,

CHARTER

Committee’s Official Designation1.

2.

Objectives and Scope of Activities■ 3.

(1)

1

Authority

Executive Order No. 12891.

ADVISORY COMMITTEE
ON HUMAN RADIATION EXPERIMENTS

There has been established a Human Radiation Interagency Working Group (the 
"Interagency Working Group"), the members of which include the Secretary of 
Energy, the Secretary of Defense, the Secretary of Health and Human Services, 
the Secretary of Veterans’ Affairs, the Attorney General, the Administrator of the 
National Aeronautics and Space Administration, the Director of Central 
Intelligence, and the Director of the Office of Management and Budget. As set 
forth in section 4 of this Charter, the Advisory Committee shall provide to the 
Interagency Working Group advice and recommendations on the ethical and 
scientific standards applicable to human radiation experiments carried out or 
sponsored by the United States Government. As used herein, "human radiation 
experiments" means:

Advisory Committee on Human Radiation Experiments (the "Advisory 
Committee" or "Committee").

(2) Experiments involving intentional environmental releases of radiation that
(A) were designed to test human health effects of ionizing radiation; or (B) 
were designed to test the extent of human exposure to ionizing radiation.

Experiments on individuals involving intentional exposure to ionizing 
radiation. This category does not include common and routine clinical 
practices, such as established diagnosis and treatment methods, involving 
incidental exposures to ionizing radiation.



(1)

(2)

(3)

(4)

(5)

Description of Duties for which Committee is Responsible4.

The duties of the Advisory Committee are solely advisory and shall be:

2

The Advisory Committee shall review experiments conducted from 1944 to 
May 30, 1974, the date of issuance of the Department of Health, Education and 
Welfare Regulations for the Protection of Human Subjects (45 C.F.R. 46), may be 
sampled to determine whether further inquiry into experiments is warranted. 
Further inquiry into experiments conducted after May 30, 1974, may be pursued if 
the Advisory Committee determines, with the concurrence of the Interagency 
Working Group, that such inquiry is warranted.

Any other similar experiments which may later be identified by the 
Interagency Working Group.

The experiment into the atmospheric diffusion of radioactive gases and test 
of detectability, commonly referred to as "the Green Run test," by the 
former Atomic Energy Commission (AEC) and the Air Force in December 
1949 in Hanford, Washington;

Two radiation warfare field experiments conducted at the AEC’s Oak 
Ridge office in 1948 involving gamma radiation released from non-bomb 
point sources at or near ground level;

A

Six tests conducted during 1949-1952 of radiation warfare ballistic dispersal 
devices containing radioactive agents at the U.S. Army’s Dugway, Utah site;

Four atmospheric radiation-tracking tests in 1950 at Los Alamos, New 
Mexico; and

Consistent with the provisions set forth in section 4 of this Charter, the Advisory 
Committee also shall provide advice, information and recommendations on the 
following experiments:

a. • The Advisory Committee shall determine the ethical and scientific 
standards and criteria by which it shall evaluate human radiation 
experiments, as set forth in section 3 of this Charter. The Advisory 
Committee shall consider whether (A) there was a clear medical or 
scientific purpose for the experiments; (B) appropriate medical follow-up 
was conducted; and (C) the experiments’ design and administration 
adequately met the ethical and scientific standards, including standards of 
informed consent, that prevailed at the time of the experiments and that 
exist today.



b.

c.

d.

e.

To Whom the Advisory Committee Reports5.

The Advisory Committee shall report to the Interagency Working Group.

Duration and Termination Date6.

3

The Advisory Committee shall evaluate the extent to which human 
radiation experiments were consistent with applicable ethical and scientific 
standards as determined by the Committee pursuant to paragraph (a) of 
this section. If deemed necessary for such an assessment, the Advisory 
Committee may carry out a detailed review of experiments and associated 
records to the extent permitted by law.

The Advisory Committee may carry out such additional functions as the 
Interagency Working Group may from time to time request.

The Advisory Committee shall terminate thirty days after submission of its final 
report to the Interagency Working Group. This Charter shall expire one year plus 
thirty days after the first meeting of the Advisory Committee, subject to renewal 
and extension by the President.

The Advisory Committee shall submit its final report to the Interagency Working 
Group within one year of the date of the first meeting of the Advisory Committee, 
unless such period is extended by the Interagency Working Group. The Advisory 
Committee shall issue an interim report not more than six months after the date 
of the first meeting of the Advisory Committee. That interim report shall advise 
the Interagency Working Group on the status of the Advisory Committee’s 
proceedings and the likelihood that the Committee will be able to complete its 
duties within one year of the date of the first meeting of the Advisory Committee.

If required to protect the health of individuals who were subjects of a 
human radiation experiment, or their descendants, the Advisory Committee 
may recommend to the Interagency Working Group that an agency notify 
particular subjects of an experiment, or their descendants, of any potential 
health risk or the need for medical follow-up.

The Advisory Committee may recommend further policies, as needed, to 
ensure compliance with recommended ethical and scientific standards for 
human radiation experiments.



7.

Estimated Annual Operating Costs8.

$3 million.

9. Estimated Number and Frequency of Mi

10. Subcommittees

■■■

11. Members

Chairperson12.

4

74<TiT'i--

.5*
'■ I

Agency responsible for providing financial and administrative support to the 
Advisory Committee

To facilitate functioning of the Advisory Committee, subcommittee(s) may be 
formed. The objectives of the subcommittee(s) are to make recommendations to 
the Advisory Committee with respect to matters related to the responsibilities of 
the Advisory Committee. Subcommittees shall meet as the Advisory Committee 
deems appropriate.

The Advisory Committee shall meet as it deems necessary to complete its 
functions.

The President shall designate a Chairperson from among the members of the 
Advisory Committee.

Up to a maximum of fifteen Advisory Committee members shall be appointed by 
- the President for a term of one year, which may be extended by the President. 

Committee members shall be compensated in accordance with federal law. 
Committee members may be allowed travel expenses, including per diem in lieu of 
subsistence, to the extent permitted by law for persons serving intermittently in the 
government service (5 U.S.C. §§ 5701-5707).

Financial and administrative support shall be provided by the Department of 
Energy.
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TAB B-l

ADVISORY COMMITTEE ON HUMAN RADIATION EXPERIMENTS

May 23, 1995

Senior Research Scholar 
Kennedy Institute of Ethics 
Georgetown University 
Washington, DC

Philip K, Russell, M.D,
Professor, Department of International Health
The Johns Hopkins University
School of Hygiene and Public Health
Baltimore, MD

Kenneth R. Feinberg, J.D.
Kenneth R. Feinberg & Associates 
Washington, DC

Elizabeth K. Dollard Professor Emeritus of Law, 
Medicine and Psychiatry
Harvey L. Karp Professorial Lecturer in Law
and Psychoanalysis
Yale Law School
New Haven, CT

Deputy Chief
New England Deaconess Hospital
Department of Radiation Oncology
Boston, MA

Mary Ann Stevenson. M.D., Ph.D.
Assistant Professor of Radiation Oncology
Joint Center for Radiation Therapy
Harvard Medical School
Boston, MA

Reed V. Tuckson, M.D.
President
Charles Drew University of Medicine & Science
Los Angeles, CA

Lois L. Norris
Second Vice President of Omaha National Bank

and Omaha National Corporation (Retired)
Omaha, NE

Susan E. Lederer, Ph.D.
Associate Professor
Department of Humanities
The Pennsylvania State University
College of Medicine
Hershey, PA

Duncan C. Thomas, Ph.D.
Professor
University of Southern California
School of Medicine
Department of Preventive Medicine
Los Angeles, CA

Ruth Macklin, Ph.D.
Professor of Bioethics
Department of Epidemiology & Social Medicine
Albert Einstein College of Medicine
Bronx, NY

Ruth R. Faden, Ph.D., M.P.H.-Chair
Director. Program in Law, Ethics and Health
Professor. Dept, of Health Policy & Management
The Johns Hopkins University
School of Hygiene and Public Health
Baltimore, MD Nancy L. Oleinick, Ph.D.

Professor of Radiation Biochemistry
Division of Radiation Biology
Case Western Reserve University
School of Medicine
Cleveland, OH

Patricia A. King, J.D.
Professor of Law
Georgetown University Law Center
Washington, DC

Henry D, Royal, M.D.
Professor of Radiology
Associate Director
Division of Nuclear Medicine
Mallinckrodt Institute of Radiology
Washington University Medical Center
St. Louis, MO

Eli Glatstein, M.D.
Professor and Chair
Department of Radiation Oncology
The University of Texas
Southwestern Medical Center at Dallas
Dallas, TX
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TAB B-2

MANAGEMENT:

CONSULTANTS:

PROFESSIONAL STAFF:

Information Services
June 8, 1995

Stephen Klaidman
Director of Communications 
Counselor to the Committee

Dan Guttman
Executive Director

Tom Wisner
Senior Technology Consultant

Sally Rhoadarmer
Office Manager

Anna Mastroianni
Associate Director

David Saumweber
Director

Robin Cochran
Librarian

Senior Policy and Research Analyst 
Jonathan Moreno

Research Analyst
Deborah Holland

Research Associate
Miriam Bowling 
Sara Chandros
Valerie Hurt 
John Kruger
Shobita Parthasarathy

Editorial Staff
Sarah Flynn
Editor

Jeffrey Kahn
Associate Director

ADMINISTRATIVE AND SUPPORT
STAFF:

Jeff Botkin
Allen Buchanan
Jim David 
Patrick Fitzgerald 
Jerry Garcia 
Mark Goodman
Steve Goodman 
Jon Harkness 
Gregg Herken
Michael Jasny
Nancy Kass
Lanny Keller
Ron Neumann 
Pat Parentesis
Monica Schoch-Spana
Jeremy Sugarman 
Tedd Webster
Gil Whittemore

Staff Roster
(Includes full and part-time staff and consultants)
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TAB B-3

NEW SUBCOMMITTEES (REVISED 6/8/95)

RISK ANALYSIS SUBCOMMITTEE

Committee: Staff:

Jeff Kahn
Anna Mastroianni
Shobita Parthasarathy

Eli Glatstein
Nancy Oleinick
Henry Royal
Philip Russell
Mary Ann Stevenson
Duncan Thomas
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C-l

Meeting Timetable and Report Deadlines

1994 April 21-22 Meeting #1 The Ramada Plaza Hotel (DC)

May 18-19 Meeting #2 The Ramada Plaza Hotel (DC)

June 13-14 Meeting #3 The Ramada Plaza Hotel (DC)

July 5-6 Meeting #4 The Vista Hotel (DC)

July 25-26 Meeting #5 The Mayflower Hotel (DC)

September 12-13 Meeting #6 The Ramada Plaza Hotel (DC)

October 11,12 & 13 Meeting #7 The Donatello Hotel (CA)

October 21 Small Panel Meeting The Regal Cincinnati Hotel (OH)

OCTOBER 21 INTERIM REPORT SUBMITTED

November 14-15 Meeting #8 Renaissance Hotel (DC)

November 21 Small Panel Meeting Westcoast Ridpath Hotel (WA)

December 15-16 Meeting #9 Omni Shoreham Hotel (DC)

1995 January 19-20 Meeting #10 Omni Shoreham Hotel (DC)

January 30 Small Panel Meeting Sweeney Convention Center (NM)

February 15-17 Meeting #11 Omni Shoreham Hotel (DC)

March 2 Small Panel Meeting Radisson Summitt Hill (TN)

March 15-17 Meeting #12 Madison Hotel (DC)

April 10-12 Madison Hotel (DC)Meeting #13

May 9-10 Meeting #14 Doubletree Hotel (DC)

June 21-23 Meeting # 15 Madison Hotel (DC)

July 17-19 Meeting # 16 Madison Hotel (DC)

SEPTEMBER FINAL REPORT SUBMITTED
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TAB C-2

FUTURE MEETING LOCATIONS

> A Public Comment period is scheduled for each meeting.

P noted with soy ink on recycled paper

Future meetings for the Advisory Committee on Human Radiation 
Experiments are scheduled as follows:

Advisory Committee on Human Radiation Experiments 
1726 M street, N.w., Suite 600 

Washington, D.C. 20036

June 21-23, 1995
The Madison Hotel 
15th &M. Street, N.W. 
Washington, DC, 20005
202/862-1600

July 17-19, 1995
The Madison Hotel 
15th&M. Street, N.W. 
Washington, DC, 20005
202/862-1600
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TAB D-l

MEMORANDUM

Members of the Advisory' Committee on Human Radiation ExperimentsTO:

FROM: Advisory Committee Staff

DATE: May 25, 1995

RE: New Documents Concerning Early AEC Ethics and Classification Policies

The documents are described in chronological order below:

Attachment 1; June 5, 1947 Letter from Carroll Wilson to Robert Stone

1

This letter indicates that the decision to classify reports on Manhattan Project human 
experimentation reflected concern for the use of "unwitting subjects."

Among other things the documents: (1) further suggest that in 1947 the AEC stated a 
policy requiring therapeutic benefit and "informed consent in writing" in experimentation 
involving "substances known to be. or suspected of being, poisonous or harmful"; (2) indicate 
that this standard and the decision to keep secret reports of experimentation that did not conform 
to it was based on the endorsement by the Advisory Committee on Biology and Medicine 
(ACBM) of a secret draft recommendation of the Medical Board of Review; and (3) indicate that 
the Manhattan Project's use of "unwitting subjects" underlay the new AEC's 1947-48 secrecy and 
ethics policy discussions.

In the spring of 1947 AEC officials considered public relations implications in 
classifying repons on human experimentation. The June 5 letter refers to a request by Dr. Stone 
to declassify research in order that it be published in the public realm. In response. AEC General 
Manager Wilson stated:

With reference to your third paragraph dealing with medical 
experiments on human subjects, this action was taken upon the

We enclose four documents recently located by staff in the Department of Energy (DOE) 
archives—including a complete copy of the November, 1947 General Manager Wilson letter-that 
fill in important gaps in our understanding concerning the 1947 Atomic Energy Commission 
(AEC) ethics and classification policies.



Attachment 2: August 12, 1947 Letter from Carroll Wilson to Robert Stone

Wilson explains that the Medical Board of Review had deferred a decision, and

the Commission can be determined.

I am sure, Wilson concluded, "you appreciate the questions of medical ethics and legal
rights that are involved."

Attachment 3: November 5, 1947 Letter from Carroll Wilson to Robert Stone

affirmation of an "unpublished and restricted draft" of the Medical Board of Review report to the

advice of the Interim Medical Advisor.- Committee.' It is believed 
that if human beings were the unwitting subjects of
experimentation, such experiments might have an adverse effect 
upon the position of the Commission.

patient understood the "clinical testing" which he/she was being subjected to.

2

recommended that "all Project reports on human experimentation, except where the experimenter 
is the subject, be withheld from declassification until the question of medical and legal policy for 

e (’’nmmkcinn ran "

This document, a continuation of the dialogue with Dr. Stone, is the complete text of the 
November 5, 1947 Wilson letter. As staff has previously reported, a portion of the letter was 
extracted in a 1951 letter from Shields Warren to Los Alamos, in response to Los Alamos'

and financial groundrules for AEC funding of contract research. The result was the April. 1947 letter 
from General Manager Wilson to Warren, which required documentation from attending doctors that the

Wilson told Stone that he could seek reconsideration of his request for declassification, 
but should take "into full account the responsibility of the Atomic Energv Commission in the 
eyes of the American people and the medical profession in general."

This letter confirms that the AEC withheld declassification because some medical reports 
involved] experimentation on human subjects where the material was not given for therapeutic 

reasons. Wilson explained that this issue was considered in the June meeting of the Medical
Board of Review, the group established by AEC Chairman Lilienthal to advise the new agency 
on biomedical program and policy.

This group, headed by Stafford Warren, met in January 1947 to formulate a biomedical research 
agenda for the new AEC. Following the January meeting, the AEC lawyers asked to help formulate legal 

was 
I

inquiry on human experimentation policy. The complete text shows that the question? oFethics 
and declassification policy were linked, and that the policy cited in 1951 reflected the ACBM's

Commission.



It may be recalled that in its public report, the Medical Board of Review spoke strongly 

Wilson told Stone that his declassification concerns had been taken up at the October 11. 
1947 meeting of the Advisory Committee on Biology and Medicine. The ACBM:

reaffirmed the stand of the Medical Board of Review, which met in 
June, and considers the matter of human experimentation classified 
where the conditions cited below were not complied with. For your 
information, the following is quoted from the preliminary- 
unpublished and restricted draft of the report read to the 
Commissioners:

The atmosphere of secrecy and suppression makes 
one aspect of the medical work of the Commission 
especially vulnerable to criticism. We therefore 
wish to record our approval of the position taken by 
the medical staff of the AEC in point of their studies 
of the substances dangerous to human life. We 
believe that no substances known to be. or 
suspected of being, poisonous or harmful should be 
given to human beings unless all of the following 
conditions be fully met: (a) that a reasonable hope 
exists that the administration of such a substance 
will improve the condition of patient, (b) that the 
patient give his complete and informed consent in 
writing, and (c) that the responsible nearest of kin 
give in writing a similarly complete and informed 
consent, revocable at any time during the course of 
such treatment.

Were it not for the extreme value and pressure for 
securing reliable information on the limits of human 
tolerance of radioactive substances there would be 
no need for explicit reference to this subject. We 
wish to see immediate and steady increase in the 
gravely important subject of human tolerance of 
radioactivity, but we believe that since secrecy must 
of necessity mark much of the medical research 
supported by the federally-sponsored AEC. 
particular care must be taken in all mauers that 
under other circumstances would be open to 
investigation and publicity.



2

November 5, 1947 Letter from Carroll Wilson to Alan GreggAttachment 4:

2See page 11 of the Board's June, 1947 report, which appears in the May Briefing Book.

4

of the need for openness in scientific inquiry, declaring that "in so far as is compatible with 
national security, secrecy in the field of biological and medical research be avoided.

Gregg served on the Medical Board of Review' and as the chairman of the ACBM. 
Following his letter to Stone. Wilson indicated to Gregg that the ACBM should not issue a 
policy on human experimentation because the policy articulated by the Medical Board of Review 
in June. 1947. was adequate.
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June 5, 1947 Letter from Carroll Wilson to Robert Stone.

[Includes marginal notes by ACHRE Staff]
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August 12, 1947 Letter from Carroll Wilson to Robert Stone.

[Includes marginal notes by ACHRE Staff]
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University Hospital 
The Medical Center 
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November 5, 1947 Letter from Carroll Wilson to Robert Stone.

[Includes marginal notes by ACHRE Staff]
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ATTACHMENT 4

November 5, 1947 Letter from Carroll Wilson to Alan Gregg.

[Includes marginal notes by ACHRE Staff]
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TAB D-2

♦ ♦♦DRAFT4FOR DISCUSSION PURPOSES ONLY+++

MEMORANDUM

TO: Members of the Advisory Committee on Human Radiation Experiments

FROM: Advisory Committee Staff

DATE: June 9, 1995

RE: Documentary Update on Project Sunshine "Body Snatching"

1c. wpwmoO wpdocs' dan\06d2 me (mafi June 8.1995

We attach pertinent excerpts from the transcript as Attachment 1. Please let us know if 
you would like the complete 196 page transcript.

In a February staff memorandum (Briefing Book 11, Tab 1-1) we discussed the Atomic 
Energy Commission's (AEC) fallout data gathering programs. Projects Gabriel and Sunshine. As 
part of Project Sunshine, which sought to measure strontium-90, the AEC engaged in an effort to 
collect baby bones from domestic and foreign sources. As discussed in the prior memorandum, 
the project involved the use of a cover story (those without clearance being told that the skeleton 
collection would be used to study naturally occurring radiation, and not that from fallout). Key 
participants in Project Sunshine at its onset included the AECs Division of Biology and Medicine 
(DBM), its Director John Bugher, Columbia University's Dr. J. Laurence Kulp, and the University 
of Chicago's Dr Willard Libby (who became an AEC Commissioner).

A 1955 transcript classified as "secret" (located in the classified materials at the National 
Archives and recently declassified at the Committee's request), sheds more light on the role of 
tissue sampling in Project Sunshine. The transcript shows that considerable thought had been 
devoted to best ways to establish channels to procure "human samples," and the impact of secrecy 
on the effort. AEC Commissioner Willard Libby, who was a primary proponent of Project 
Sunshine, explained the great value of "body snatching," and noted that the AEC had even 
employed an "expensive law firm" to "look up the law of body snatching." The transcript further 
shows, as was also shown by the materials in the February Briefing Book, that the AEC tissue 
sampling program relied on personal contacts with medical professionals and other acquaintances 
who themselves lacked security clearance and were not aware of the still secret Sunshine efforts. 
The transcript does not indicate discussion of the need to reveal the activity to the subjects of 
sampling (where alive) or their family members.



TAB D-2

♦ ♦♦DRAFT4-F0R DISCUSSION PURPOSES ONLY4-++

The Importance of "Body Snatching" to Project Sunshine

The supply of stillboms had evidently been shut off: (Tr. 7)

2c wpv.TnoO'wpdocs'‘ dan OtxU me <maf) June 8, 1995

At the onset of the meeting, DBM director Bugher explained that the hydrogen bomb tests 
in the Pacific required an acceleration of the research program: (Tr 3)

The transcript records a January 18, 1955 "Biophysics Conference" convened by the DBM 
to discuss the Gabriel-Sunshine program in light of the hydrogen bomb testing that was taking 
place in the Pacific.

Dr. Bugher alluded in particular to the worldwide public attention that followed upon the 
accidental irradiation of the Marshall Islands following the March, 1954 Bravo test: (Tr. 2-3)

The events of this spring during the Castle [nuclear weapons test] 
series were such as to bring very dramatically to the public attention 
the fundamental character of the things with which we are dealing 
and the necessity for precise knowledge and good prediction.

By far the most important [gap] is human samples. We have been 
reduced to essentially zero level on the human samples. I don’t 
know how to get them but I do say that it is a matter of prime 
importance to get them and particularly in the young age group.

The picture we had two years ago of being able to continue in a 
reasonably measured pace with respect to problems in 
environmental contamination has obviously not been possible to 
maintain. That is, events have overtaken us, and we must of 
necessity put on an accelerated program here as an expression of 
the fact that weapons have taken an enormous leap in energy 
release during the intervening time

We were fortunate, as you know to obtain a large number of 
stillboms as material. This supply, however, has now been cut off 
also, and shows no signs, I think, of being rejuvenated.

The meeting was then turned over to Dr. Libby, who was now an AEC Commissioner. 
Dr Libby began by stating that there was no effort more important to the AEC than Sunshine. 
However. ”[t]here are great gaps in the data." He explained that: (Tr. 6)



TAB D-2

♦ ♦♦DRAFT+FOR DISCUSSION PURPOSES ONLY++ +

The law firm memorandum has not yet been located by the staff.

The Availability of "Channels" of Supply

Commissioner Libby: These are operative materials?

Dr. Kulp: No. This is all deaths between one and thirty.

Commissioner Libby: That is wonderful.

Dr. Kulp: We have 20 coming from Vancouver and 20 from

3c: wpwnoO wpdocs dan.06d2.me imafi June 8.1995

So human samples are of prime importance and if anybody knows 
how to do a good job of body snatching, they will really be serving 
their country.

Libby recalled that when Project Sunshine was created in 1953, a law firm was hired to 
study this problem: (Tr. 12)

Dr Kulp: ... we have the channels in these places where we are 
getting everything. We have three or four other leads where we 
could get complete age range samples from different other 
geographic localities. These three are Vancouver, Houston, and 
New York. We could easily get them from Puerto Rico and other 
places. We can get virtually everyone that dies in this range.

The conferees discussed the need for a wide enough variety of samples to cover age 
ranges and potential variations among body parts. Dr. Kulp, from Columbia, explained that there 
were "channels:" (Tr. 16-17)

I don't know how to snatch bodies. In the original study on the 
Sunshine at Rand [the Rand Corporation] in the summer of 1953, 
we hired an expensive law firm to look up the law of body 
snatching. This compendium is available to you. It is not very 
encouraging. It shows you how very difficult it is going to be to do 
legally

Therefore, Libby told the audience, expertise in "body snatching" would be highly valued 
(Tr. 8)
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Dr Kulp further explained: (Tr. 81)

Secrecy and the "Body Snatching Problem"

4c ivpwmoO'wpdocs dan\0<xl2.me cmafi June S, 1995

The conferees discussed the way in which secrecy inhibited the program, but also noted 
the public relations consequences of openness.

You have to have personal interest in and almost a friendly tie to 
develop this, because you have to have the medical records. Yet

At least the existence of the project I hope we will get away with 
revealing. Whether this is going to help in the body snatching 
problem, I don’t know, I think it will. It is a delicate problem in 
public relations, obviously. I don’t know. This is a major objective.

Houston in this range that have already been taken. So the channel 
is there, and the samples are flowing in.

Down in Houston they don’t have all these rules. They claim that 
they can get virtually and they intend to get virtually every death in 
the age range we are interested in that occurs in the City of 
Houston They have a lot of poverty cases and so on ... .

Dr. Libby suggested that the Commission might help make human samples more readily 
available by downgrading the "Sunshine classification:" (Tr. 12)

Furthermore, before coming down to this conference I talked at 
some length with the Dean of the Columbia Medical School, and he 
has contacts all over the world where he is sure we can develop 
identical programs. In particular, we could develop a program in 
Australia, South America, .Africa, in the Near East, and in 
Scandinavian countries, if the conference and the people here would 
like to have this developed

Commissioner Libby: That is fine, Larry Maybe you can reveal 
your technique to the other groups.

Dr Kulp explained that the difficulties could be overcome by good personal relations: (Tr. 

186-87)
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Dr Bugher of DBM said the AEC was exploring a special security clearance: (Tr. 187)

There was also discussion of the use of a "blind:" (Tr. 187-188)

5c wpwmoO'wpdocs' dan OodZ me (mat') June 8. 1995

The thing that Dr. Kulp outlined is one way of getting human 
material. Are there any other schemes we might employ?

Mr. Eisenbud [an AEC New York office official]: If you need to 
do it behind a blind as you might even want to do in the event it 
was declassified—you would still have a potential public relations 
problem—the blind could be the trace elements program as we have 
discussed. I am currently exploring with a medical examiner in

There is the system of L clearance, whereby when the need exists, 
we can disclose even restricted data to individuals not Q cleared, 
but who have had a preliminary check. That might be something 
which could be done without that individual having to fill out any 
forms or anything of the kind.

For this purpose you are not dealing with irresponsible people. 
You are dealing with directors of hospitals and pathologists, and 
persons in general who have an understanding of the seriousness of 
the project in which we are engaged ....

Dr Bugher: . . . Then the other side of it is that we have a real 
interest in other things in the bones. I sometimes get worried that 
we don’t take full advantage of our material. We are interested in 
trace elements of all kinds for that matter. So we have a potential 
chemical study here which is quite far-reaching.

you have the security problem to deal with, too. I found in these 
cases that we have been able to develop that there was enough 
understanding and confidence so that the men did not require you 
to tell them anything except that they realized it was something 
confidential. They could guess, and they probably didn't guess very 
far wrong, but they were willing to cooperate on the basis that this 
was an important thing. I think with this connection through one of 
the top medical people who is internationally known, it will not be 
hard at all to establish the sites that we should establish.
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I don't think that in other areas where one wants human material 
collected you have ever been successful unless you had someone 
locally responsible who got paid by the sample. Over the years in 
the Rockefeller Foundation in the yellow fever studies, we got tens 
of thousands of liver specimens all through Latin America by that 
scheme. Of course, we lost a few agents, too, who got shot or 
knifed, but not very many actually.

It was a complete failure in Africa, though, for interesting reasons 
irrelevant to this thing. You almost always have to have somebody 
who sees some reward for himself in doing this work. It is too 
much to ask of people that they maintain a pure exalted scientific 
enthusiasm and are just collecting samples.

Finally, there was discussion of the need for resources from other countries. Colonel 
Maxwell of the Armed Forces Special Weapons Project suggested the Armed Services could 
provide some help for specimens of the local population. The possibilities included Germany, a 
native hospital in Formosa and the Navy unit in Cairo. (Tr. 189-190)

As noted above, following the irradiation of the Marshall Islands in 1954, weapons testing 
and fallout became the subject of growing international debate. In 1956, Democratic Presidential 
Candidate Adlai Stevenson raised the issue during the Presidential Campaign. In October of that 
year Dr. Libby gave a presentation on the strontium research at the dedication of the American 
Association for the Advancement of Science’s new building in Washington. In February, 1957 Dr 
Kulp's report on "Strontium-90 in Man," based on data from the worldwide network, appeared in 
Science. (Attachment 2)

New York the chance of using his toxicological experiments for 
that. There would be a three way tie. We would give them a little 
support. That would give them the incentive of correlating 
everything in the New York metropolitan area, and we would take 
a good slice of it.

Dr. Bugher explained that, in other contexts, it had been necessary to pay by the sample: 
(Tr. 190-191)
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In June, in response to a proposal from the National Institutes of Health (NIH) for the 
collection of children's milk teeth to measure strontium-90, Commissioner Libby wrote that the 
idea was good, but: (Attachment 3)

We could get the teeth going by having investigators make their 
own collections. The samples need not be too large. Dentists 
would help.

However, I would not encourage publicity in connection with the 
program. We have found that in collecting human samples publicity 
is not particularly helpful

In May and June, 1957 the Congressional Joint Committee on Atomic Energy held its first 
major hearing on fallout.
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PROCEEDINGS1

Wa will come to order, please.2 DR. BUGHER:

a little late, and I notice the clock is four3 we are

4 minutes slow anyway.

The conference here as before is a classifieds

I will assume that no one is present who ise conference.

I also will ask Dr. Dudle/7 not cleared for restricted data.

to make sure that we have circulated a sheet of paper for8

each one to siRn his name and his affiliation so that wo8

10 There seemhave an incontrovertible record of attendance.

11

11

13 working one that we first had in mind.

14 This rather reflects the expanded interest in

15 the subject, I think, inasmuch as at the time we met last

II hero we wore concerned with planning in part for the

17 of the maximum amount of data that wo could gotsecuring

18
from the Cattle operation.

10 We now have the possibility of hearing from

20

21 stand with reference to the proolem as a whole.

22 that the whole problem implied in Gabriel-Sunshineaware
23 and certainly in publichad increased in its consequencesARC

24 The events of this spring duringInterest since wo last met.
28 to bring very dramaticallythe Castle series wore such as

►

p
3

various people how well those plans worked out and how wo

Wo are all

►. •-*

1

h’
I

to bo more people in the room than the list of names I have. 

So the ctmnferonco seems to have grown somewhat from the small
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to the public attention the fundamental character of the 1

things ■vlth which we are dealing and tho necessity for 2

precise knowledge and good prediction.s

The picture we had two years ago of being able to4

continue in a reasonably measured pace with respect to s

problems in environmental contamination has obviously not«

? That is, events have overtaken ubeen possible to maintain.

8 and we must of necessity put on an accelerated program here

9 as an expression of the fact that weapons have taken an

10 enormous leap in energy release during this intervening time
*

11 We are, however, in some aspects in a gratifying

12 It is always much more satisfying scientific allsituation.

13 to know what one is talking about, and if you think back

14 over tho past years you will realize that at the time of

is tho last conference, particularly, wo had data from which

18 Wo hope that duringto talk rather than speculation.

17 tho day this situation will he even more satisfactory to you

18 Wo have a groat deal of factual material. Wo have

10
obvious need for a great deal more. But nonetheless wo are

20
able, I think,' now to speak quantitatively of many of these 

21
factors in environment and base our future planning on what 

a
is fairly clearly lacking in a quantitative sonso.

23
I think it is porhafsnot pertinent at the momentARC

24
to go too much into those problems, but I think if you keep 

28
in mind during the day that the many very important things

1

II

1
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which remain to be determined are very fundamental — 1

such matters as the rate with which such elements as 2

strontium 90 mix into the whole environment, both the 3

inanimate and the biologic environment, the rate at which 4

such material mav reach equilibration in nature is something 5

that we have not yet determined, but is very fundamental to 

7 the whole problem.

The ultimate implication biologically of those3

9 problems of environmental contamination have not boon assessed.

10 You will have noted the great upsurge of comment by
•>

11 geneticists, for example, which range all the wav from one

12 of extreme apprehension at one end, to almost equally

if 13 extreme disregard of the whole subject on another. The thinn

14 that is wrong is that they are all talking largely from a

is basis of opinion rather than conclusion.

is I met with a group of geneticists not long ago and

17 told them that they had to regard themselves now as a branch

it of science which had grown up, and they had to accept ccrtair

19 responsibilities, and realize that they could not with

20 complete intellectual stability, if you want to call itr that,

21 or freedom, perhaps, indulge in all sorts of speculation

22 based on nothing at all particularly except a desire to be

23
They have now a social responsibility which theydramatic.ARC

24
must recognize and that we would be very grateful for 

23
scientific conclusions based on good data. We would be less

K

k 3
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Bu turateful for pureopinion baaed on nothing at all.1

nonetheless, wo will continue, I think, to be subjected to2

a rcroat many pressures which spring from serious concern,3

though the individual concerned may not be in full4 even

possession of pood facts.5

I seo I am down here for purpose, scope and coals«

7 of conference.

re-examine what we have learned during these past monthst

since the last conference, to try to put all of this materiat

10 in perspective, to see how nearly we can come to answering

11 some of the essential questions of Gabriel-Sunshine.

12 In this conference the problem of strontium 90

13 is of special emphasis, and to lay out what more is needed

14 I think you will be pleased partin the immediate future.

is of the time and you will bo disturbed part of the time durlm

is We vo gono a long way in tlothe day at our present status.

17 last two years, and we aro faced with some problems of major

IS character for which at tho momont we do not have adequate data

19 and yot it is post important that those data bo accumulated --

20 soio of them — within the very near future. Wo do not .

21
I think, expect to lay before you a completely satisfactory

22
There is a certain sense of urgency which willsltuat ion.

23
come out during the day in some of those aspects.

ARC

24
I think we will consider those to bo my opening

2S

l
h

'' ■

Thoy are tho same as boforo, of courso. To

remarks for whatever they arc worth, and get to some remtrks
■
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We are fortunate in havingof more specific substance.1

Dr. Libby with us, on the Commission now, and while his time 2

is not wholly his own, as is true with most people around 3

here, he has been able to get away flor other things 4

and spend at least part of the day with us.5

I would like to turn the floor over to Dr. Libby«

now for his comments on our present program.7

Thank you, John.COMMISSIONER LIBBY:s

I am sure the importance of the Sunshine project9

is obvious to all of you, but to keep the record straight,

I would like to say that there is no effort which the AEC 

is engaged in which to my mind is more Important than this12

is project.

I would like to remark a little bit about the data14

IS There are great gaps in them. I thinkas obtained so far.

is call feel quite proud that wo have as much as we havewe can

17 but there are very gront gaps in the data, and it should be

18 I don't think Iour prime objective to fill those holes.

19 They arc probablyneed to toll you what these gaps aro.

20 Again to keep the record straight Iobvious to all of us.

21 will mention the most Important of those.

22

23 have been reduced to essentia lly zero level on the human
ARC

24 I don’t know how to got thorn, but I do seythatsamples.

25 IVit is a matter of prime importance to get them and particulai

10

11i

1

By far the most important is human samples. Ho



I
7

It la clear, I think, from thein the young age group.1

from the systematics of the biosphere that adultsdata and2

of much interest in that adults are not expected toare not3

pick up strontium 90 or to have picked it up, and though wo4

should from time to time check with adult materials, adult5

materials will not in general serve our purposes.s

Wo were fortunate, as you know to obtain a largo7

This supply.number of still born babies as material.8

however, has now been cut off also, and shows no signs, I9

These were not perfect samples.think, of being rejuvenated.

Theso materials undoubtedly reflected the metabolic pool

12 As youof the mother, and were therefore low in their assay.

13 recall, they ran about l/6000th of tolerance, so we might

14 suppose that equilibrium humans — if we can define this

IS who has been raised and has lived his whole■< being as ono

1« life on the strontium 90 contaminated calcium which we moasur >

17 in the milk shed samples, in the soil samples and tho calf

18 bone samples — the equilibrium human I should Imagine would

19
be about as contaminated as the calf bones.

20 This is not too comforting because the calf bones

21 run about — I have forgotten the number — l/300th of

23 l/300ths of tolerance on the calf bones at leasttolerance.
23

that ono to three year old childrenwould seem to me to meanARC

24
tolerance if we could get the samples.would have the same

28 We have never had a singleWe have never had such a sample.

10

11

s
4

I

I<
“■s
fl ,•
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We have had certain pool samplesindividual in this rance.1

consisting of operative materials of rather small amount.2

There is a dangerous thing to watch here. When you got a3

the error of measurement may bosmall sample of bone,4

too large to make the sample of any use.s

We must also watch in operative materials to be sure

7 1 don't know that you wouldthat they are significant.

g expect a forearm would differ from the whole body ash or not.

» That is one of the things to beDR. BUGHER:

10 determined, I think.•-.*

11 Wo must be careful.COMMISSIONER LIBBY:

12 So human samples are of prime importance and if

13 anybody knows how to do a good .job of body snatching, they

14
will really be serving their country.

15
I see another gap which is very serious, and that

16
We tried at Chicago to measure ocean wateris in the ocean.

17
We didn’t try hard enough. Iand were never able to do it.

18
It has not been done to my knowledgeam sure it can be done.

19
So we ought to work on the ocean.

20
In some other connections a colleague of mine

21
and lat the University of Chicago just before I came down

22
here, obtained a most interesting result, namely, that the

23
oceans mixed to a depth of 100 meters in a period of 18ARC

24
The evidence for this mightyears on a world wide basis.

28

interest you.

X

I

I

jf 
“I
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content of surface oceanThe cosmic ray tritii1

Thewater is one fifth of the content of the ocean rain.
2

You figure this out andlifetime of tritium is 18 years.3

hundred meters is theoquivalent mixing depthit means one4

for dilution of rain by seawater in 18 years.s

This has important conseqwnces for fission product«

disposal in that what we thought was an infinite sink if7

You canMaybe this result is wrong.this result is right.8

examine those data if you wish frwam that point of view. I fo

this result is right, we can expect that the soluble fissionio*

products will be retained In the top 100 meters of seawater11

§6
12 essentially indefinitely.

1 13 What is happening to strontium in this respect.

14 Itis not very soluble. TheStrontium is not soluble.

is question whether the strontium Is there or not I think is

is It is probableone of gome importance and some interest.

17 that the fish, since they live in this top 100 meters., will

18 level of strontium 90 essentially I suppose the sair?come to a

is So I think it is

20

21 seawater, and compare it with the strontium 90 content of

22
fish living in the sea.

23
One can easily show that if this 100 meters is

ARC

24
It is evenright, seafood is always going to bo pretty low.

25
This affordsgoing to bo a difficult measurement to make.

Sb
■8

K

as this top 100 meters of soluble calcium.

an important objective to check the strontium 90 content of 



10

a wonderful opportunity to integrate the total strontium 1

fallout, and wo should do It for thia reason as well as 
2

assurance that our general understanding of the whole 
3

strontium 90 problem is correct.4

One other gap of less importance is in the sampling5

I think you probably noticed as you have looked at of air.6

the data there is some system and sense in the soil data in 7

that if you integrate to the center of the earth, so to speak8

 that is, integrate down a foot or so — there is not aso

large a variation from spot to spot as there is if you take t10 io
*

In other words, if you take soil samples and11 top one inch.

take all the strontium 90 contained in them, then there is12

a regularity in this integrated total strontium 90 fallout13

14

I IB in Itself affords the opportunity to measure the total

i« strontium 90 fallout.

17 in additional chance to check on this is by

18 measuring the strontium 90 content of rain, which, of course.

it is the means by which the bulk of the strontium 90 gets in

20 If you take the rain data that arc available.the soil.

21

22
Presumably there is in the atmosphere some place

23
a storehouse of strontium 90 which makes it possible that

ARC

24
the rain bo contaminated by strontium 90 months after any

2S
There is only one place for this, and this isbomb test.

\

J? 
■M
G

1

£3

\ I 
V

as recorded in the soils which indicates that soil sampling

you will find that these numbers are not too unreasonable.
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So high atmospheric sampling is ofabove the tropopause.1

extreme importance, and you gentlemen in New York have done
2

I think more needs to -e done.very good work on that.3 a

I thl ik thereI am not sure that we know the right methods.4

is no doubt that this is an extremely Important objective.B

We are aiming at an oquatioWhat are we aiming at? is

We should have thewhich shows us that everything checks.7

Wo shou Idstorage time of strontium 90 in the stratosphere.8

a

should settle that rain is tho mechanism by whim strontium

90 is carried down, once it gets below the tropopause.11

12 I am sure that this is it, but this needs to bo proven.

13 Wo should show that all of the things check.

14 What are those things? The content of strontium

is 90 in the sea, the content of strontium 90 in sea rain.

is the content of strontium 90 in land level, in high level

17 atmospherics, and in ordinary air, as recorded by air filters

is plus the frequency with which the air is washed down by rain.

19 When these things are all measured and chocked, I am

20
confident they will fit together.

21 Then we can say without doubt that wo know what

22 talking about when we say thero is so much strontiumwe are
23 In other words.90 in the atmosphere, and so much has fallen.

ARC

24
what we are aiming at is a complete worldwide assay for 

20
strontium 90, not only in tho biosphere, but in tho

\

I
•

-a

II
y 

E1

have the strontium 90 content of the stratosphere. Wo
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lithosphere itself. We must have the whole world assayi

for strontium 90 with the objective of finding out its offoc2

on human life..2

4 These are all the traps I see. I think that there

S probably are some more, but I think these are the major ones.

fl I don't know how to snatch bodies. In the original study

7 on the Sunshine at Rand in the summer of 1953, wo hired an 

8 expensive law firm to look up the law of body snatching.

9 This compendium is available to you. It is not very

io It shows you how very difficult it is going toencouraging.

11
be to do it legally. We may be able to help — I speak now of

12
the Commission — In that wo hope to downgrade the .Sunshine

13
classification. At least the existence ol the project I hope

14
we will get away with revealing. Whether this is going to

16
help in the body snatching problem, I don't know. I think it

16
It is a delicate problem in public relations, obvious!will.

17
This is a major objective.I don’t know.

18
There are certain points in the data which are

io
I guess you notice that calf that Dr.intriguing to mo.

20
Was there any-Martell measured which was 18 sunshine units.

21

thing extraordinary about that calf?
22

It is in a higher rainfall area inDR. ALEXANDER:
23

The throe calves from the east side of Britain in theARC Wales.
24

low rainfall area are rather consistent, and down a third or
25

so.

I
II 

«-s

■<
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It 13 very Interesting to seeCOMMISSIONER LIBBY:1

Perhaps it follows from that thatthat you can explain that.2

Last summer in Berkeleythere are palliative measures.3

I took a week off and worked on the problem of purifyinr milk4

We took milk and loaded it with strontium isotope ands

calcium isotope for tracer and removed the alkaline earthsa

with ion exchange resin, first by using a column, and then by

a Stirring the powder worked veryjust stirring the powder.

o It was possible to remove the calcium and strontiumwell.

io from the milk essentially completely by adding, I would say,

11 a couple of tablespoonfuls of rosin to a pint of milk.

12 Maybe half a pint of milk —I guess it was less than that.

is and stir It and let it settle.

14 I don't know whether this Is conceivable as an

is economic method of the purification of the milk, but I think

15 it is something that should be followed up. Milk is the main

17 way In which strontium gets into use, and I think It cortalnl

it
should be followed up.

1>
The questions are, is this thing cheap enough and

20
Of course, you would obviouslyis the milk still nutritive.

21
have to fortify it with calcium afterwards, but have some 

22
other essential values been removed In this treatment.

23
The whole problem of palliative measures which IARC

24
think nobody on Sunshine has had any time to give any thought 

23
to really, if it bo true that soils rich in calcium produce

K

-a
ll
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particularly safe food, this is not an unimportant1

I must say it certainly seems reasonable.2 obscrvat ion.

Dr. liar ley will have some data toDR. ALEXANDER:3

present today on the lowest place wo know in tho United Statts4

I went down there this fall and pickeds down at Tipton.

6 an improved pasture, compared with this native range, and it

7 is reflected both in the vegetation and bones of the animals

3 DR. KULP: Concerning this human material wo have

9 excellent sources in three places for human material. They

are entirely measurable.

COMMISSIONER LIBBY: How big wero they?

12
DR. KULP; Two tu 20 grams.

13
COMMISSIONER LIBBY: But these wore adults.

14
DR. KULP: The examples wo are getting will cover

15
the entire range.

1«
The only ones that are ofCOMMISSIONER LIBBY:

17
interest are the young ones. Is this true?

is
DR. BUCHER: No.

19
Why are adults intorosting?COMMISSIONER LIBBY:

20
There is no strontium In them.

21
There Is some strontium in the 30 yearDR. KULP;

22
at about 40.It cuts of folds.

23
Really? How many Sunshine uni ;s?COMMISSIONER LIBBY:ARC

24

DR. KULP:
25

That i.-» very frightening. ffhatCOMMISIONER LIBBY:

LJ

10 
*
11

elt .2.

K
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p
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is your error?1

2 DR. KULP: .02.

3 DR. MARTELL: We just completed measuring for

4

5
now.

o

7 very interesting to us.

s COMMISSIONER LIBBY: Let us bear down on this point
a a bit. It certainly seems reasonable that the calcium in

io adults is pre-atomic. Isn't this reasonable?
K
1

>11
DR. BUCHER: Mostly.

§J
12

■3 S

COMMISSIONER LIBBY: Therefore, it will have to
13

be lower than youngsters.

14
DR. KULP:

16

18
DR. MARTELL: These are in the ages above 2u.

17
DR. KULP: Do you know exactly the age?

18
DR. MARTELL: I have not received the full detail.

19
DR. KULP: This is very Important.

20

COMMISSIONER LIBBY: You can get it today?
21

DR. KULP:
now

22

and then
23

ARC It happens these are the easiest to Ret. Up

and at 30 we have three samples that are .2.

calcium adult samples and these assayed .001, plus or minus 

.001, art they are essentially dead

We have 20 to 30 samples completed

ranging from 70 down and they are Indeed dead at 40, 

they pick up.
24

to now we have gotten down to 30, and they increase at 30
28 ’

j2 I certainly would not debate this.

What were the ages of these?

There might be some 

basic reason for this, but the adult samples do not look
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What part of the body la this?COMMISSIONER LIBBY:1

These were ribs.DR, KULP:2

Is there any reason that ribsCOMMISSIONER LIBBY:3

would interchange calcium faster?4

The difficulty there is wo haven'tDR. BUGHER:8

yet any good analyses of different locations in the sames

Whether or not the7 That remains to bo done.ind ividua I.

8 ribs constitute a fair sample of the whole body pool I really

9 don't know, hut that is something to bo demonstrated.

to The main point I wanted to bring up nowDR. KULP:

11 was not to get into a detailed discussion of the data, but

12 to emphasize that wo have the channels in these places where

13 Wo have three or four other leadswe are getting everything.

14 where we could got complete age range samples from different

is Those three are Vancouver,other geographic localities.

i« We could easily get them from PuertoHouston and New York.

17 We can get virtually every one thatRico and other places.

18
dies in this range.

19
These are operative materials?COMMISSIONER LIBBY:

20
This is all deaths between ono andDR. KULP: No.

21
thirty.

22
That is wondoxlil.COMMISSIONER LIBBY:

23
We have 20 coming from Vancouver and 20DR. KULP:ARC

24

25
th? channel is there, and the samples aro flowing in.

• 6
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from Houston in this ran^ that have already boon taken. So
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That is fine, Larry.COMMISSIONER LIBBY:1

Maybe you can reveal your technique to the other groups.2

May I make a comment about the slowDR. WESCHLER:3

I am very puzzled by that.rate of mixing in the ocean?4

Just from energy considerations, it seems as if the mixing5

For example, knowing how muchshould be much more rapid.8

solar radiation falls, and how much it sends back 7

in space in rough numbers, and knowing also the very small8

seasonal range of temperature at the sea surface, it seems9

that if the net heat which is given must be mixed through aio

K

1 11

go
12 within a year.

is It mixes air incidentally,COMMISSIONER LIBBY:

14 but it doesn't go beyond.2b

IS I thought you said 18 years.DR. WECHSLER:

18 What I meant isI am sorry.COMMISSIONER LIBBY:

17 The rain falls and it mixes immediately, but itthis.

it
doesn’t go beyond.

io
100 meters.DR. WECHSLER:

20
We have data to support that.MR. EISENBUD:

21
It is statificition. TheCOMMISSIONER LIBBY:

22
only thing we have added to it, Dr. Wechsler, i» the time.

23
The oceanographers have long known about this stratification

ARC

24
Maybe we haven't got it, butbut they didn't have the time.

23
We havethat is what our data indicate — 18 years.

h".

“•I
1

layer at least 100 motors thick in the order of days, certainly
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The argument hancsthat is a very interesting point.1

together qualitatively. I am not suggesting that it is1

quantitative.1

DR. CLAUS: In order not to put tho squeeze on4

Dr. Kulp's preparation, wlllyou make it a point to bringI

this up this afternoon in the discussion of the possible«

1 future program as being something which might be looked at

8 very seriously in continuing studies on tho whorcabouts of

a materia I?

Dr. Kulp.

DR. KULP: I would like to separate my remarks

12 into a few comments on tochniquo development during the past

13 year, a summary of some of our results which I think arc

14 sufficiently now that many of you have not seen them — in

is fact, some of the critical points have come up only in tho

1« last two months with some of the samples that have been

17 measured — and finally just a word or two about our

18 present intentions for tho immediate future.

io Regarding technique, wo have worked along with

20 this low level beta counter which was described in detail

21 very simplein our last annual report. It has proven

22
in operation and very reproducible and we now have a routine

2S
background of 2.40 plus or minus .01 reproducible from week

ARC

24
to wook and day to day.

2S
Tliis enables us to take relatively small samples

10

11

!(
S is
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and as long as wo can allow accounting time of at least 1

a day we can d> with fair precisiop down to samples of one 

gram or two.

Obviously you would like to got smaller than this,

but with human examples, this is it.

Secondly, with technique, we have recently

developed a change in our chemical procedure which wo think

is a significant improvement. This may be of interest only

to a very few of you horo, but I think a word is worthwhile.

Those of us who ha-,e boon running those bone and choose

11 samples aid milk samples have been aware that the calcium

u phosphate milking, the yttrium phosphate milking is quite

13 You have to run it hot.a messy step. You have to control

14 the pH. You havo to filter and the temperature and pH changer.

15
It is common with this milking to wind up with a very

10
dirty looking precipitato. This doos not make a largo

17
difference, but it is not the kind of thing you like.

is
Within the last six months we havo boon ablo to

w
develop a procoduro in which we first procipitato the

20
calcium strontium at a pH below one, then we ignite this to

21
calcium oxide, and take it up to calcium chloride, and we havi

22
a dmple clean solution. There are no problems after that.

23
All you have to add is the yttrium carrier, raise the pH to

24
8 or 9, and then tako this hack to solution, and finally

2S

It is a nice coarse granulate oxylate forprecipitato.

•-
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That soems to have been a worthwhile improvement.1 counting.

RcfjardinR the data, our main emphasis this year1

Wo have set up the followinghas been on human samples.s

Wo have a cantor atstations for complete sampling.4

4 Vancouver, at Houston and Now York. While the samples aro

« just coming in now, at least the younger samples — when we

? first asked for samples, we got the easiest onos which are

people over 60 years of ago — I think it would be worthwhil

9 to recount vory briefly what these results show.

io At the present time from the New York City aroa we

n have ago range, let us say, greater than 70 years, sovoral

12 samples, all less than .01. Within the experimental aroa,

13 some of the experiments you can say loss than .03.

14 DR. CLAUS: These aro Sunshine units?

13 In the age bracket o f GO, weDR. KULP: Yes.

10 have six or eight samples, and this is less than .01 or .02

17
dopending on size of sample.

18
In the 50 range, we have four or five in this

19
report, and several others in the mill, and that is also

20
loss than .01 and .02.

21
Thon we get down in the forties, and the lowest

22
one we have that is less than .01 is .043. We havo a >13

23
year old male thoro.A.10

21
Then from the New York City area wo have a 37 yoar

2K
34 yoar oldpeople died in 1954.

J'

old male at .04. Th'

8
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This is a plus or minus .01, and the second.07.female,1

plus or minus .02.

Wo havo a 32 year old mala, .21 plus or minus .04.

We have a 31 year old ma lo, .20, plus or minus .08.

Then we have an interesting pair of a monthor

that died in childbirth, and tho olffspring, a 42 week old

The mother was 29 years old, gave .20 plus or minus fetus.

.05; tho child,-42 weeks, gavo .65 plus or minus .19, a 

very small sample.

Down in Houston they don't have all these rules.

They claim that they can get virtually and they intend to

12 get virtually every death in tho age tango wo aro intorosted

13 in that occurs in the City of Houston. Thy havo a lot of

14 Thoy have at least one or two ofpoverty cases and so on.

16 this kind of (air por month, which is an interesting thing

in So far this is theSo wo intend to got this.to look at.

17
This involves a total of maybo 30 measuremotts.New York story.

18 We havo now told our people in the modical school

n» to cut off hore and only send us one or two in the forties

20
Thoy are now concentrating and thoyevery once in a while.

21
Wo havo a goodgoing to fill out between 40 and one.aro

22
guarantee in the next two months of at least 20 in that rangn

2.1
From Houston wo have about 30 samples in the

ARC

24
laboratory of which at this time — they all arrived in the

25

last month — at t time 7time we havo only two of them. Lot us

I la
iiu
e 3 
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put thorn down under hero. Wo havo a Houston fotnalo, 25l

years old, of .15 plus or minus .01. We have a 39 year1

old male, .22 plus or minus .05. This has only boon runI

We can reduce this error.4 onco.

In othor aroas, wc Iwo a Philippine Island 305

year old female, .17 plus or minus .04.s Of course, we

T have intor-compni-od with the Now York rroup on this India

8 sample, which I might list, .15 plus or minus .02, a 1G to

9 20 year old. We don't know the sox.

io It seems rather clear to us that i t> is of moro

n than casual interest to monitor tn certain metropolitan

12 centers the ago range from one to 40 and get as many of

in That is our present plan.these samples as we can.

14 To say just a word about the next few months, wo

15 10 and 20 samples per month of humans inexpect between

1« the rango of one to 40 from all three of those sources.

17 Are these ribs?DR. MITCHELL:

18 In tho case of HoustonThese re ribs.DR. KULP:

19 have gotten some log bone because they don't have towo

20 worry how the individual looks whon they got through. Most

21
Hut they actually didof tho Houston stuff will bo rib.

22
It seems to mo that by Junetake out some pieces of leg.

23
or July wo &ould havo a very good picture of tho current

AK'.’

24
curve in theso aroas, and this can be monitored continuously

25
if it is desirable.

K
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Furthermore, before coming down to this conference1

I talked at some length with the Dean of the Columbia1

Medical School, and ho has contacts all over the world wheret

In particularhe is sure we can develop identical programs.4

we could develop a program in Australia, South America,i

Africa, in the Near East, and in Scandinavian countries, if a

? the conference and the people hero would like to have this

8 Within a matter of three or four months this developed.

o could be set up so we could got 10 to 20 samples a month

from these sites integrating all the humans if wo want to

11 That is thesee what the effect of diet and locality is.

12 human story.
if

13 Next, during the summer we had a sample of ocean

14 water, ocean rain, and both cheese and bone in Europe. The

18 European samples ranged from Hammerfest, Norway, down to

in The value in this is t atsouthern Spain, ard also the Azores.

17 wo wore able to obtain a current survey of the bone and

1R cheese materials there over a rather wide latitude range

is to see what the status was in the summer of 1954.

20
Without taking time to write these down, in brief

M
the European cheeses are running one to three Sunshine units.

22
In the few casesThese were taken as far north as Norway.

whore we have comparison by date in early 1953, it looks

24
like Ono Sunshino unit and the summer of 1954 it looks like

28
Wo are getting this sort of increase.We aretwo Sunshine unitr

i
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cortrullcd animal samples help in that they give some kind1

of an upper measure as to what could happen if, for t

In other wordsinstance, a population was all on vegetation.I

an upper coiling that ar, ordinary population won't touch.4

Those one year old lamb samples are rather valuable for that5

fl reason.

I agreed with Dr. I.ihby this morning if you could7

get three, four and five year old children, that would bo goo< ,

hocauc that is a little hard to come by.o

It should not be difficult actually.io DR. BUGIIER:

Any large medical center, particularly with ai active11

pediatrics service, could have quite a largo number of12

autopsies or children who have not had long and complicated13

illnesses that would profoundly disturb their calcium14

It is a question of getting to the people who15 metabolism.

10 can make such material available.

17 You have to have personal interestDR. KULP:

18 ir and almost a friendly tie to develop this, because you

19 Yet you have the securityhave to have the medical records.

20 I found in those cases that woproblem to deal with, too.

have been able to develop that there was wnough understanding

22 and confidence so that the mon did not require you to tell

23 them anything except that they realized it was something
ARC

24 They could guess, and they probably didn'tconfidential.

25 guess very far wrong, but they worn willing to coppcrato .just

1
a”
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&
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I think with
1

connection through one of the top medical people whothis

is internationally known, it will not be hard at all to bo

establish the sites that wo should establish.able to

DR. BUGHER:

, the existence of it, and its objectives, declassifiesprogram

I thought I had it a month ago, but something slipped.

I hope in the next few weeks wo will got that in fact into

l? the public domain.

There is ono other dovico which wo aro exploring11

Thoro is the systom of L clearance,12 under the now act.

13 whoroby when the need exists,

to individuals not Q cleared, but who have had a14 data

That may be something which could bo done16 preliminary check.

13 without that individual having to fill out any forms or

Wo17 Wo aro exploring that mechanism.

18

io useful at this point.

20 For this purpose you aro not dealing with

21 You aro doaiing with directors ofirresponsible people.

22

23
ar.

24 wo are engaged, and yet that don't wish to go ttu-ough all tho

sr. Wo willof complete Q clearance for this sort of nocd.labor

I think it is pertinent to remark on tie 
I

classification side of it, wo aro hoping to got this Sunshine

9

we can disclose even rostrictod

hospitals and pathologists, and persons in. gonoral who have 

undorslanding of tho seriousness of tho project in which

on tho basis that this was an important thing.

Lt

a ything of the kind.

have not used it, but it looks like something that might be
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as to tho machinerybe able, I hope, soon to inform you1

which can be used for that.1

a roa 1is that we haveThen the other side of itI

worriedI sometimes getinterest in other thirds in bones.4

We arethat we don’t take full advantage of our material.s

interested in trace elements of all kinds for that matter.«

So we have a potential chemical study here which is quiteT

8 far-reaching.

That thing thav Or. Kulp outlined is one way of9

Are there any other schemos whichretting human material.i°

11 wo might employ?

If you need to do it behind a blindn MR. EI3EBBUD:

as you might even want to do it in the event it was13

declassified — you woujd still have a potential public14

relations problem — the blind could bo the trace elements15

18

17

There would bo a three18 toxicological experiments for that.

That would19 Wo would give them a little support.way tie.

20 incontive of correlating everything in the Newrive them the

21 and wo would take a slice of it.York metropolitan area.

23 It sounds very good.DR. BUGHER:

23 What do you think of other metropolitanDR. KULP:
ARC

24 have this covered

2K

enough? It seems

I am currontly exploring with 

I
a medical examiner in New York tho chance or using his

centers in this country? Do you think we

to mo that if you have ten stations suppoititih

program as wo have discussed.

I.
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work at this lovel, tho other seven ought to be outside1

but I would like to know the feeling of the group. It is1

enough to establish enough in this country, but iteasy

seems to me that Now York, Houston and Vancouser cover it.

Dietary patterns do not differ tooDR. BUCHER:

much, do they? They aro essentially dairy product consuming

When wo get into Latinpeople from one side to the other.

America, tho situation is quite different. We certainly

should have some resources in Central America ind in Couth

America, Central Africa and Europe.i

I am sure the Armed Services could00L. MAXWELL:

give you some holp, but I am afraid it would not bo too much,12

There is no pattern as far as13 because they are scattered.

14 But I think it could bo worked.tho diet is concornod.

15 For specimens of local population.BUCHER:DR.

KI I wouldn't be surprised,’but whatCOL. MAXWELL:

17 I don't know how extensiveit could be worked otherwise, too.

18 What did you find out, Bob, or did you findit could bo.

19 anything out?

I talked with them again a few daysDR. DUDLEY:

21 They do have some contacts and they listed certainago.

22 places from which they thought thoy might bo able to got bone:

23 They tried Europeabroad, but nothing really too extensive.
ARC

24 before and havo gotten nothing from ono particular individual

25 Another person from AFSWr is goingthoy know i" Switzerland.
x

I

i
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They alsocould cot there throuRh informal contacts.1

have a man on Formosa '.TOrking in a nativo hospital whereI

they could get samples and perhaps something from the4

They think wo ought to got material from CairoPhi lippinos.s

through tho Navy unit there, whatever it is called. So thoy«

did have a few spots whoro thoy thought it should be possibleT

to got samples, and I think probably something more can bo8

Of courso, we diddono with that than wo have yet done.o

:*W approach them last year and got nothing.

I think there is a serious problem thoro11 DR. KULP:

If you don't get enough samples in a given period of time13

13 Youin tho age groups you want, you won't got tho story.

14 It involves paying anhave to have intensive cooperation.

tr. That is what we do. Youassistant to got tho stuff out.

in don't have to pay him a lot, but it has to be on a bvsiress-

17 like basis.

18 I don't thinkThat is a good point.DR. BUGHEF:

io that in other areas where ono wants human material collected

20 you have ever boon successful unless you had someone locally

« Over the years inresponsible who got paid by the sample.

22 we gottho Rockefeller Foundation In tho yollow fever studios,

23 of thousands of livor specimens all through Latin Amerlc:tensARC

24 Of course, we lost a fow agents, too, whoby that schomc.

ST,

i

to Germany shortly, and if wo askod him, he would seo what he

£3

I’1 
3
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got shot or knifod, but rot very many, actually.
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It was a complete failure in Africa, though, for1

interes ing reasons irrelevant to this thing.1 You a Imost

always have to have somebody who sees some reward for himselfI

in doing the work. It is too much to ask of people that they 4

1 maintain a pure cxhaltod scientific enthusiasm and arc just 

a collecting samples.

T It may be that wh n you talk with the people at

s Hartwell later this month. Dr. Dudley, you may bo able to shale

s loose a few human specimens from the British colonics that

‘.ft I think they will have the same sort of difficultiesway.

11 that we have. It is probably just as much a laborious thing

12 for them.

la Are thorc any further points you would like to

14
’ring up now in connection with this problem of human sampliny?

is■< There are two things which we want to do. One is to arrive

is
at the degree at which a particular bone may represent an

17
individual skoloton, and second, an acceleration of the

18
sample collection tn those various respects that we have

is
mentioned, of age, location and type of society.

20
It is now 5:25 and if there are points wo have

21
missed, how is a good time to bring them up. Walter, do you

22
have something hero?

23
DR. CLAU3: I might make a very short spooc. vouARC

24
have been getting off very easy.

28
I have been so overcome by the wealth of detail

IfI j
2*

I
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1

1

I think wo ara the onesreason for holding this meeting.s

who have to eventually put the whole program into being.
4

If wo triod backing away so that we don't soo so4

much trees and look a little more at the forest, I wonder s

if this is a fair statement of what wo are trying to do, 7

8

0

nature in correlating the activity which finds its way into

Thatman as a functlo- of the environmental contamintion.

Thai Ireally is a rephrasing of what you said a moment ago.12

think is still the basic principle.13

Now, how do wo go about this, getting the14

15

10 the details.

Hut thework if we want to really understand the thing.17

answer to this particular porject, I think, lias ir the18

From19 broader viewpoint, rather than a detailed viewpoint.

that point of view what we really want to know is if you knowin

21 how much activity has fallen out on,the ground anywhere in

£2 the world, how much of that finds its way into the human

23
skeleton.

ARC

21 Thon we have tho question, how much of this do we

25 do all around tho world? How much do wo want to do i i
want to

presorted as to how to go about sampling that it is a bit 

difficult to find any guiding principles, which is really the 

10

n

especially with respect to the biological sampling.

What wo are really looking for is the integrating effects of

integrating effect, without worrying ourselves too much about

True, wo have to do a curtail amount of detailed

K
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I think wo can porhaps very propel-ly takethe Unitod Stares.1

this viewpoint, as you have now, the r’reatost amount of 1

activity has failon in the Unitod States, rather than elso- s

where, so that from a purely political viewpoint, if we have 4

to worry about such problems, if we can show that we arc 5

rot in too bad shape in the United States certainly no one ca a

worry very much or complain too much about what the situation T

a is in their own country.

I think for our foroifrn sampling anain, wo shoulda

very carefully correlate the activity which has fallen in

the various countries by observing wht has fallen on the soil11

12 by soil analyses, and by the analyses from tho gum papers

12 to convince ourselves that ono or tho other is truly

14 reprosdntatlvo of our particular type of measurement. Perhaps wo

in might continue to do both of them.

in In foreign countries, certainly wo would wart to

n havo a fair collection of human material reprosontatIvo of

18 the areas about which we know something of tho fallout.

io picking up tho animalWhether wo want to go into any detail

20 hones and plant material and the soil and tho human material,

21 Perhaps it might be well to do so in ono orI don't know.

22
two places.

23 I think from my viewpoint at tho moment, I think
ARC

24
Tho soil, tho animalsthe plants arc the least Important.

2S I don’t think we needand the pooplo aro tho Important onos.

I
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do an awful lot of that around tho world. Two or three1

places ought to bo sufficient, particularly if wo have a good1

knowledge of the soil contamination. I think the Uniteds

Wo have hotter accessStates we should do most of our work.4

to material bore, and wo can make more detailed monsurcmonts5

of the soil and tho fallout, the plants that arc growing on«

this soil, the animals and tho man. If wo can show that7

8 the uptake in man as a function of his environment is not too-

9 serious, then wo have gone an awfully long way toward

:>10 solving our problem.

ii It was mentioned today that maybe contamination of

12 animals will become of vital importance soma time before

l.i contamination of mar becomes important. In other words,
• I

14 the animals would die off, because of tho fact that they

16 absorbed perhaps ten times as much as roan. They wou Id

16 disappear as a food supply before mm himself Is ready to

1? I am inclined to doubt that particular viewpoint.disappear.

18 but the fact remains it is well to keep it in mind, I suppose,

io a rd to measure animals or the contamination, of tho animal

20
skeleton as well as the contamivatiO' of the human skeleton.

21
Also, I be Hove, as has just boon brought out before

22
I got up, the U>itod States lo a fairly uniform dietary

23
It probably doos' 't make an awful lot of differc.eepattern.Anc

ii
whothor you study people in the Now York area, in tho Houston 

26
area or whothor you just rather up ovorything you got and

1
go

1 

u.
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Intograto thorn as a function of the iutogratod fallout1

Those particular pastures hero I think arc varypattern.

well selected, and I am lot saying that this work should not

But I still believe that it represents ac continued.

detail which is probably not necessary to answer our overall

As a scientific problem it is of interest becausepro.i cc t.

would like to know what the chain of migration Is of•la

the activity from the soil to man.

I think that wo can simplify our problem tremo' does y

if wo cut through an awful lot of this detail. As of now,

11 as a person who has a good deal of responsibility in trying

to got this material together a>d como up with an answer to

13

14

IE first or at least put more effort i>to that, allowing the

i« details to sort of lag along bosidc, il rocossary.

17 Thank you, Walter. I think thoDR. BUGTIER:

18 record which has boer made will bo abstracted as minutes and

io condensed. You will send those around to the various people

20
for their corrections, will you not, Bob?

21
DUDLEY: Yes.DR.

22
become a document then whiiiThat willDR. BUGHER:

23
We can introduce a summary intoshould cover these points.ADC

24
the report at that time.

zr,
I think Walter has already summarized some of tho

A

I

V
u I

this project, I would like to mako a plea that wo try to

I

decide exactly what it is that we need ana solvo that problem
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We havo already stated two or throo times somo ofl thincs.

So a dlctatod summary at this time Ithe other matters.1

do-’t think will bo necessary.I

la thank you very much for your havinn sat on those scat4

I thinkall day lontT, and <Tlvon us your thoughts and advice.8

will find this program will continue to develop interest.« vou

a Iand also new facets of fundamental knowledge, and in a practic7

8 We still need a lot more information, I think.sense.

g Thank you very much.

io the Biophysics(Thereupon at 5:35 o'clock p.m* • >

11 Conference was concluded.)
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February 8, 1957 article by Dr. Kulp’s on 
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Strontium-90 in Man

J. Laiucntx Kulp, Waller R. EiAcliuarui, Arlliut R_ Sdiulcrt
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Diipenai
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«

Radiuaclive filluul al great dirUUKO 
from atomic explosion! produces both in­
ternal and external hazards to the human 
race. 'Itie external harards result from 
the intemetion of pmma r«y< in the en« 
viiuuiuiuil un lire gcirca uf individuals.

TLv wd~re •<« VW Um >uZ! vl Luioat 0*^w>- 
lal (>UaiCv.ww Uainnur. l^liaaOw. 
N.Y.

« ramvAWY

ons. on the other hand, appear to put 
most of their strontium-DO into the strato­
sphere, where it is more or less uniformly 
distributed with respect to latitude. It 
dial passes vciy slowly (aboul 10 per­
cent per year) back into the troposphere 
I*), from which it is rapidly wuahed out. 
Megaton explosions, therefore, tend to 
cqualiz* the world-wide fallout patteru. 
Thu luurl disaibutiuu will be modified 
by rainfall, vegetation cover, and topog­
raphy, but the latest total fallout date 
(I) support a rather homogenous distri­
bution that shows maximum variations 
<jl uuly « fatilur vf 3 at die luugitudes uf 
Africa and New York. The distribution 
in the Northern Hemisphere remains 
higher than that in the Southern Hemi­
sphere, lv<-au«e nf the Irilntnn shd< from 
the Soviet aud Uruicil Sutcs test sites.

It ia now reasonably well established 
(3} that th* scavenging action of rain u 
responsible for most of rite deposition of 
rrnpospherir. debris. Raperiments made 
at this laboratory during the past S 
months confirm this conclusion. Other 
oxporimonta at Chicago (11} and at I-a- 
mont (8) indicate that at least 50 to 70 
percent of the strontium-90 which has 
fallen Out in the United Statu is in the 
soluble form and is therefore available 
io plants. It is tutpected that the msga. 
ton debris from die Pacific lesls has a 
higher fraction of soluble strontium-90 
than debris from other tests, but this re 
mains to be confirmed. About 80 percent 
of tha strontium-90 is found in the upper 
2 India of die soil, bui in iviiie uuea 
detectable amounts may be carried down 
as far os 12 inches (9), bacausc of the 
tyjie of noil, topography, and drainage 
pattern. Mramremrntt of the soil and 
plaid uoiiieat of scroiidum-90 per gram 
of available calcium in 1953 [4] can be 
interpreted as moaning that some plants 
have significant surface retention of 
strnnrium.90, nr that the concentration 
of strontium-90 per gram of calcium in 
the U- to 2-inch interval is not repre­
sentative of the true environment of the 
roots. As the ground becomes progres­
sively more contaminated with ttrnn- 
tium-90, however, the surface cffcefi be­
come obscured. Thus, on the East Coast 
nf the United States during the Nevada 
tests in the spring of 1950, the surface 
fallout of strontium-90 was only a very 
small fracdon of the total itroncium-90 
in the plants (8).

The total fallout of strontium-90 was

?1»

The route of strontium-90 from the 
rima nf fivrinn rn in uptake in human 
bona it known in broad outline. The ex­
plosion releases the strontium-90 into the 
air, where it is then carried for great dis­
tances Eventually It is transported to the 
anti and becomes a pan of the base-ex- 
chanfeaUc alkaline-earth-metal ions in 
the Upper few inches. Since plants take 
up this radioacuve strontium along with 
chtdr neceiNuy culciuuif Iiuxiku bciiifp iu* 
jest stronthim-90 from vegetables and 
milk products.

Kiloton explosions produce debris 
mainly in the lower atmosphere (tropo­
sphere), fiusu which the strontium-90 is 
deposited in a few weeks (5). This debris 
is deposited in a raMricted latitude. Thus 
the Nevada test series distributed nron- 
rium.bn largely over s narrow larintde 
baud in the Northern Hemisphere, with 
a higher concentration in the United 
Siutae than oleewharo. Megaton woap- 

be found in all human beings, regardless 
of age or geographic location, provided 
that a sample of adequate rise is avail­
able. As Is shown here, these quantities 
am small enmpamri with the maximum 
permissible concentration (MFC) (1.0 
millimicTDCunc* of strontium-90 per 
<ram oi calcium) cstablithed by the Na. 
clonal Committee on Radiation Protec­
tion (10). However, the existence of 
measurable quantities makes It possible 
to analvte the present distribution of 
urocdum-90 with regard to age, tex, diet, 
geography, aud lime. Such mfurmatiuii 
is fundamental for making predictions 
about the probable effects of future nu 
clear explosions.

which produces ah increased mutation 
rate. The increase in normal gamma 
background owing to fallout is very small, 
«n far and ir is being carefully monitored 
(f). The tolerable level of external 
gamma radiation tor generic eitects is not 
wall defined (2). The internal haxard is 
primarily the development of bono can­
cer, because of the presence of itron- 
tium-90 (half-life 28 yean). Libby (J) 
has discuucd the general problem of 
strantium.90 in fallout and has presentad 
cumiderable data (4, J) uu die cuuceu- 
tration of this isotope in various parts of 
the chain from the atmosphere to man.

This article (8) summarizes the results 
obtrinad at Lamont Gcologioil Olwreva- 
uri y on iliu >uouiium-90 uuuent in man 
(based on a world-wide sampling net- 
work) and attarapu to avaluata tha po­
tential hazard. The work presented here 
t< a part nf s more enmprehmsiva study 
of the geochemistry and biochemistry of 
strontium-yu that has been in existence 
at Lamont for sevanl years (7, 9). The 
first experimental verification of measur- 
sbln quantities of strontium-90 In animal 
bone, milk products, and soil was made 
at Lamont in August 1953 following the 
prediction by Libby, Eisanbud, >"d 
ochen in July 1953 (9) tliiu it uiiglit be 
found in detectable quantities if low- 
level techniques were empioyad.

At the present time stromium-90 can
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I per pam ot calcium cxiat among the 
varioue bonw of > particulor ilEolotoa.

Table I. Relative tixe of bona anti tilatributioa of itronuwn-flS in human drelcwn.

I

Bono

I

Aaalyd.

1

MniOOD-n.
: AU tae limb bona piua tbo ycb*. bi 
ol mo aol.

no

Although the daa ihown are fur an unii* 
vidiial who died 39 dayi after adminii- 
rration, the ratioa proved to be relatively

Ferccatage
nf calcium 
of okclewn

57.»
20.6

7.6 
2J 

l».t
RS 
7.1
0.2

52.5
18.7
6.9
2.5 

17 y 
•5.7
0.6
0.5

1‘erccatage of 
Si* par fram 
•f cakiumt

0.0187
0.0219 
R0171 
0.0170 
U.UU94 (lltull) 
0.0618
0.128
0.1M
0.0305 

uniform for erven other coms ranging 
from 3 hourr to 125 dayi

Fmm th* nnpiihlirhari rlete nf Tmttrr 
on the weighu of individual bonei in die 
human Ueieton and iron inlormauon on 
the percentage of calcium in the bonae 
and the dlitrihutlon of strondum-85, It Is 
pottiibln tn calculate the tnra! elrrletal 
load of xronuiun-90 from any given 
bone. The uone mon freauendy obtained 
at aucopey it the rib. It may b« noted 
from Table 1 that the concentration of 
nrontium-85 per gram of calcium in the 
rib ia twice that of the avenge body. 
Other bones frequently received in the 
world-wide rurvey are femur and verte- 
brae, whicli cuiuaiu 0.72 wd 4.2 times 
the average itrontium-65 concentration 
of the whole skeleton, rcrpcctivcly.

These are the primary concepts and 
data that murt be used in interpreting 
die wutld-widu limuau aasay.

Long bonesf
Femur 
Humcrue 
Radi 111

Skull and mandible 
Rib
VumUm 
Sternum 
Weighted average

Percentage
nf tlieletnn 
(drywt)*

I
r

The radiochemical procoduro (78) 
consists briefly of ashing the bone, du- 
rolving in hydmchlorir acid, prccipita- 
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Mtimatcd by Libby (5) at the end of 
1955 to be about 13 millicuries per 
upiere mil* in rhe upper midweetem 
region of the United States. The roil 
data ot Hardy and Morse (♦) suggest 
an avenge of about 1$ millicuries per 
square mile for the United States. On 
the basis of the fallmit of mixed fiuion 
products and an estimate of itrontium-OO 
fractionation at long distances from test 
uuit. Eisenbud and Harley (7) calcu- 
luted a fallout of 13 millicuries per 
square mile for the United States in late 
1955. By comparing the average total 
fallout on gummed paper for the United 
Scaces in th* fall of 1955 (/) with that 
for the world, a wui Id-wide average de­
position of stronthhn-90 on the soil of 
8 millicuries per square mile con be cul 
culated.

The amount of ttrnntium-90 in th* mil 
wlueli gets taken up by the plant depends 
on the root depth, th* calcium content 
of the soil, and ths biological fraction­
ation factor. Menzel (12} has shown 
that strontium is disrriminarsrl itgainw 
by a factor of about 1.4 when it goes 
from soil to plant. The calcium content 
of th* soil varies grtatly. Values of 0.4 
to 40 mllllequlvalents of exchangeable 
calcium par 1IY1 grams nf soil ar* 
common. Further, as noted in a fore­
going paragraph, the concentration of 
itrontium-90 drope rapidly with depth. 
These factors make it puaaible fur die 
rnnc*ntratinn of ttrantium-90 per gram 
of available calcium to vary by a factor 
of more than 10€l fur a given amount of 
fallout. Since tha biological hazard may 
be stated in terms of cuuvemxaduu of 
strondum-SO per gram of calcium, it is 
dear, then, that merely to consider aver 
age values of strontiuni-90 in soil is not 
sufficient. Thus, although the fallout of 
suuuiium-90 per squats hvi ui the New 
York area in 1955 varied by a factor of 7 
(HI to 1010), the range in mieromicro- 
curies of strontium-90 per gram of avail- 
abla calcrum exceeded a faernr of 40 
(6 to 250) («).

Autopsy samples of human bones were 
obcuned irom 17 stations in a world­
wide network (17) (Fig. 1). To data, 
more than 1500 samples have been re­
ceived, and about SiXl analyses have been 
made) the bulk of the samples have come 
from about ten stations. The size of 
sample ranged from 1 to 200 grams of 
wet buoe. Au attempt wa» made tu get 
as wide a geographic and dietary distri- 
bution as possible, but the distribution 
was necessarily limited by our contacts 
with physicians in cartain crattn. Future 
lampliug will utilize a wider uelwosk, 
and considerable use will be made of 
integrated samples.

The bones employed were usually ribs, 
but those from Germany wer* femur 
iluafia, auti droac haul Swiuexland, Eng­
land. and Denmark were vertebrae. In 
uU easaa the enure rib, shaft, or vertebras 
section was ashed and analyied to avoid 
loesl variations fhsr tin appear hnth lat­
erally and vertically in the bone.

The early results suggested that there 
wm negligible strontium-90 in persons 
over 40 yean of age; hence, sampling 
was concentrated m th* ynnngar ng* 
gsuupa. Il is ideas dial tills is no longer 
true and that a broader spectrum is now 
desirable.

A few samples of adult bone measured 
st Lsmwit and many stillborn* analyzed 
al Cluvago (4) dale as early as 1953, but 
for mon localities the samples wet pro- 
eurvd ia 1955, so that a clear dsfinition 
of the rare of change of strondum-90 
concentration eannnr y*t h* mad*.

Most psopl* in th* Unin-d Sraiiw oh. 
tain their calcium through milk prod­
ucts. Here, fortunately, there is a dis­
crimination factor of 7 against strontium 
from the plant that the cow consumes to 
the milk produced, according to experi­
ments by Comar (13).

Regardless of the dietary source (irulk 
product*, vegetation, meal, or water), 
iiivutiuui-90 will fulluw calcium in the 
body, but it is discriminated against in 
going from the intestines to the blood by 
a factor of 2 to 3 (If, 15). Studies on 
human bengs who have been given in- 
iravcnoua Uaccr dosu of »irouiiuni-<J5 
and calciuin-45 simultaneously show that 
ttrontium ia also discriminated against 
Ln the process of bone deposition. This, 
rnj*th*r with th* fart that th* hnrty 
preferentially excretes strontium, results 
in a progressive enrichment ot the bone 
in the calcium isotope following a single 
administration of the two tracers, the 
experimentally determined factor being 
2.0 at 1 month and (radually increasing 
(76). Un constant dietary intake, it 
would appear that an equilibrium us. 
richment of about 5 would be ubiaiued 
in going from blood to bone, so that the 
total diecrimination agsunst strontium in 
going from the food to bone is about 8.

Appreciable local variations in stron- 
tiuui-85 cuuicui per giiuu vf calcluui 
occur in individual bone* after a single 
dose. The "hot spot*’1 thut appear on 
autoradiographs arc probably of less con­
sequence in the eaa* nf irmntinm-AC than 
ihcy ate iu die vase of radium, because 
the dimension of these localization* is 
usually much lets than the range of the 
beta particle (hat 1* emitted (rom the 
timnriiim ianmp*. Tahl* 1 «hnws that 
real differences in strotuium-85 content

• Bata litullv raoMM »r MUdrrt Twiner. WaablaiHx Uw—all Sd-vl ol Madtuaa. 
t Data im SOuwrt, Louie r< si., d-um c—..u.u>w. M olwr sUuiaurrsnm •< ww-m- 0<ka« 
data »*en rrotn 3 Bum to 123 dow dtor oUmwauoUu, U Lowyo wov imilor rrWZ-o u

■l >o> sawaoZ thoi tko <br« o-u-voZ or- wyrowowlim
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tig. 1, World-wide network for collection ol human bone umplei. The trianglei indicate new itatiotu tor wiuch data are not yet available.
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From the analytic data jhown in rig. 2 
and Table 2, the following tentative con- 
rliuiont may be drawn.

1) The preecnt world-wide average 
conient of kuouuuiii-90 in man ia about 
0.12 micrnmicrocurira per gram of cal­
cium, or 1/10.000 of the preeently ae 
cepted maximum permlulble cancentra, 
rinn.

2) The average! for the different con- 
tineno are lurprumgly similar, indicating 
that already the etratoepherie drip of 
srrontium-90 from megaton explorions 
ia iwemping rhe local mnrentrarinnt 
from both the Nevada and the Soviet teat 
site*. There i» evidence, however, that 
Chile and Bnudl have dearly lower eon- 
ccntrationi than thow local idea In the 
Northern Hemiaphere for which a large 
number of sample* arc available. The 
dote rimilarity between Houston. Texas, 
and Bona, Germany, for which good 
sampling is available, emphasises that

221
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All of the analyses of strontium-90 in 
humin hone reported in this study are 
summarised by locality in Fig. 2. The 
results are given in micromieroennd of 
rtrontrum.90 per gram of calcium. The 
duhea mean that the sample cuntamnl 
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ting calcium oxalate, igniting to calcium 
oxide, resolving in hydrochloric acid, add­
ing aonradioaetive yttrium carrier, and 
milking the ytrrlum-90 daughter of stron- 
tium-90 as the nxalatn. Usually the first 
milking brings down some foreign ae- 
tivitica so that a second one is required 
for the quantitative amy of yttrium.90. 
Purity is checked by munimring the de­
cay of the yttrium-90 precipitate. The 
yttrium oxalate precipitate ia counted in 
a convenient low-level system that has 
been described elsewhere (19). This pro­
cedure makes it possible tu determine 
lets than 1 disintegration per minute of 
the nrontium-M sample. At the level of 
10 disintegrations per minute, per sam­
ple, the precision is a few percent. Even 
at luw levels uf aciiviiy, die variauuu 
in the individual samples is considerably 
larger than the experimental error.

The data reported in this paper were 
obtained st the I amnnt Olwrvstory and 
al two commercial laboratories: Isotopes 
Incorporated. Westwood. New Jersey: 
and Nuelaar Science and Engineering 
Corporation. Pittsburgh, Pennsylvania.

/^%Y

V

Vancouver, British Columbia (49 years; 
tibia), and it had a concentration ot 
6.6 ±0.3 mieromierocunes of strontium- 
90 per gram of raldum. This would give 
a skeletal average of shout 9.1 TTiirri)' 
microcuries of strontium-90 per gram of 
calaum. Analytic error owing to con­
tamination appears unlikely, since other 
samples that were pniecssed at the same 
time thawed very luw activity.

equal to, or less than, this amount. The 
error in a determination is generally less 
than 20 porcent, but for a few of the very 
tmall samples or those with only « few 
hundredths of a mieromieroenrie of 
stmatium-90 per gram of calcium, it may 
be considerably higher.

Tabla 2 showa the average* for all 
localities broken down into age groups. 
All values in this table are normalized tn 
an average skeleton, using the aforcmen- 
cioned factors. The weighted averages for 
nch ags group wara calculated for tach 
cuuliueut and fur die wurld. Finally, a 
total maximum world average of the con­
centration of strontium-90 in the human 
skeleton was obtained. The average devi­
ation for a given ago group and locality 
wm cvmiuwily ai»ui>d 50 puiixuL All 
Mmplra whose analyses were reported as 
“wjuul to <>r Ina than »" have been as­
sumed to contain z micromierocuria of 
(trnntium-OO per gram nf calcium for 
the purposes ot this averaging. Tbua 

Table 2 actually represents the maxi­
mum average nroniium-90 content. For 
most localities, however, this makes little 
diffenmee, hecziiw- the number nf tuch 
analyses was small or the analyses were 
in the range oi low concentration, in the 
case of Chile and Brazil, however, ch* 
actual average concentration Is probably 
shout 23 percent lower than this maxi­
mum value.

One ample with very high concen­
tration of tiroatium-M was not included 
in the average. This sample wu from

tv

C p-\
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Euion product! (J). For identical pcri- 
odi of time there if » fair eorrrl«H/*n h*. 
tween these i»u factuis fui du; 17 locall* 
ties chit were umpied for human bone.

5) By ivcrftfinf all tampiet from ptr- 
joru above 10 yean of age, a large enough 
Mt if available for mmparitnn between 
luceliUca. Iu North America, for «im-
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have 3 to 4 rimci more itrontinm-yil per 
grun of calcium, on th* ivtrag*, than 
adults. Thia effect reflect* the lanjer pro­
portion of active hnn* in children.

4) A» wu expected, the svrrijc ttron- 
tium-90 content oi human Oone do« not 
.ary from on* locality w mother mor* 
than the avenge concenmeiun of nuxed

ih* diffrrrncM a» a function of longitude 
in the Northern Hemisphere are tmail. 
Since Taiwan ha» appreciable fallout 
from Pacific and Soviet t**ta (f), it ii 
not surprising that iti values are uinilar 
tn thnv for North America.

3) There i* clearly an age effect, at 
least in the first 20 years. Young children 

I
i

I

!

?

i

J - • —

G • ft



spite lu proximity to Nevada). The New 
Vnrk jvmtij* i> not strictly comparable:

*

Avera;iverare
10-80

S0-3J 80 —W-1910-19 20-19 30-395-90-4

0.25 (S)
0.038(1)0.0M(2) 0.12(1)

0.04(1)

0.03(1)
aO7(7)

0.01(4)

I

0.12(8)
I

0.10(4)0.08(5)

0.085(6)

0.D9SC1)Libaria (rib)

0.12(18)O.OSJ(S) O.M(»)0.00(7)0.25(1)0.18(3)0.34(5)laiwaa (rib)

0.00 (28)0.31(62 ) 0.14(33)Avervja

723
a rtanuAXT iw

0.060(4)
0.032(2)
0.14(1)

0.15(13)

0.15(2)

0.07(13)

0.44(12)
0.13(3) 
0.19(3) 
0.044(1)
0.18(1)

0.33(20)

n.niw(.5)
0.16(3)

0.075(7)
0.14(1)
0.08(4)

0.08(15)

0.(176(3)
0.026(9)
0.029(4)
0.10(6)

0.06(53)

0.04(5) 
0.06(22)
0.053(1)
0.04(6)

0.13(1)
aisii)

0.06(5) 
0.04(1)

0.02(5)

0.13(36)
0.065(32)
0.06(20)

0.13(1) 
0.21(1) 
0.19(10)

0.19(12)

0.28(5) 
0.063(1)

0.17(28)

0.085(77) 
0.076(13) 
0.032(11) 
0.036(12) 
0.11(17)

0.0711(130)

0.11(4)

0.085(9)

0.12(8)
0.09(4) 
0.075(8) 0.005(4)

0.035(7) 
0 065(59) 
0.06(12) 

0.105(8 ) 0.075(39)

0.105(C) 0.065(117)

0.066(11) 0.06(3)
0.13(3) ----------

0.09(34)

0.024(5 ) 0.029(4)
0.11(7)

0.085(41) 0.08(7)

Gernuusy (lemur) 
Swiemrland (vertebrae) 
F-nfland ''-vrubraa) 
Denmark (varlabrau) 
Italy (rib)

Averap

0.14(13) 0.005(33) 0.005(20) 0.11(2)
0.068(6) .........................................
0.048(2)
0.14(1)
0.10(4)

0.11(26)

Nvrlh Amtrut
0.14(17)
0.073(9)
0.10(2)

0.04(1)
0.05(10)
0.05(3)
0.085(10)

0.053(34 ) 0.065(24) 0.08(10)

Lecuion and 
sample

Cotambh (rib) 
Chile (rib) 
Branl (rib) 
VaaaiuaU (rib) 

Avaraja

0.092(7) 0.10(35)
0,16(6) 0.14(15)

0.10(20) 0.11(130)

Teana (rib) 
Denver (rib) 
Na- Yvrk City (rib) 
boaton (rib) 
Vancouver (tibia) 
Puerto Rim (rib)

Avera ga

for .0 am and Nation, i. 0.12 micmrmerocunes per mm o< caldum; the avenp Including one sample of high rake, 1. 0.14; and 

the world asxragw foa all samplM aaawunf “aqual to or 1— then" valuta are «r0 ta 0.10.

Age M death

pie, it is readily <a*n that the roncenna* 
lion in Vancouver i* eaaantially the aame 
as that in Houaton. whereas the concen­
tration in Denver it definitely lower (de- 

aio(4)
0.21(2)

0.12(34)

Sntk Amfritt
0.016(1)
0.07(16)
0.055(1)
0.085(4)

U.U7(Z7)

Aftitt
0.83(1)

Alia
0.53(2)

WtrU-oUt
0.12(70) 0.09(118) 0.08(106) 0.07(47) 0.06(22)

it is low hecauae sampiet from individ­
uals HI to OU years of age comprised half 
of the totei. These are the only ones in 
the cable that were obtained in the spring 
end fill of 1954. At that time the stron- 
cium-90 content of adult bone was dia- 
anctiy lower than it was in late 1955. 
(Noto that the eoncenrntrinn in New 
York City milk had iucicaaed at least 
by a factor of 2 toward the end of 1955 
from the level in 1954 (4).

8) There are large deviations from the 
mean in the srrontium-90 cnnnmr in in. 
dividuals u( a givcu luualily. The average 
deviation for most 10-year-age sets is 
about 50 percent. FigureJ, a log normal 
plot of the North American samples, il­
lustrates that tom* individuals msy have 
at least 10 liutcs the average concentra­
tion. This is most probably related to 

diet.
An attempt was made to find the time- 

dcpendimre nf rhe «TTnnrinm-90 eontami- 
nauuH iu human bone. The major diffi­
culty is the limited time interval over 

Table 2. Averse .tfondum-90 cootwt in man 1955. (All value, in miermnieroeurie. of .rmnti.nn.9fl par gram of calcium, normal- 
« che average whole skeleton. The numlxn in par^-dtem. -he-l n-bcr of .amp cm th.-Th.;world av.^.

which samples have seen taken (mainly 
1955). The New York lamplos of the 
.pring and summer of 1954 in die older 
»duli« (*0 t" 60 yean) were definitely 
lower (the avenge less than 0.01 
micTomicrocuoe of itronuum-90 per 
grant of caleium) than in areas of simi­
lar total fallout in 1955—fur uaaiupic, 
Piterrn Ricn and Denver (averages were 
0.14 and 0.08 tnicromieroeunc of strati 
tium-9U p« gram of calcium, respec­
tively). Here an increment of 0 1 mirm. 
microcurie uf siruuuuui-90 per gram of 
calcium, per year is evident It now sp- 
pcara that nillbonu may have a higher 
concentration than the average of the 
mother tkaiecon, at least during this early 
period uf nuuequililuiuui. The Chicago 
data (4) suneK » «Ulb«n average 
of about 0.12 micramicrocurie of seroot- 
ium-90 per gram of calcium; this climbed 
to 0.17 by the spring nf 1954. Sia samples 
fnuu CUUu gave about 035 in mid-1955. 
The values for the comparable mother 
skeletons would have been 0.03 micro- 
microcurie per gram in Chicagu in 1954 
and 0.07 mir.rnmirmcurie per gram in 
Chile in 1955.

'Ihe samples from Germany were of 
sufficient ue and number to make pos­
sible a Significant compariiuu between 

0.22(9)
0.09(11)
0.17(2)

0.49(13)
0.12(5)
0.44(2) 
0.40(2) 
0.46(2) 
0.06(1)

0.41(25)

the periods March w September 1955 
and Ornlwr 1955 m January 1956. The 
biggest difference was observed in the 
youngest age group, whose members 
would be the most seautive to change 
In the strontlum-90 cuncenmtiun uf die 
diet, hecanse of their rapid growth. For 
the 0 to 0 age group, the averages were 
U.Z1 and 0.34 micromicrocurie of itron- 
tium-90 per gram of calcium for Msreh 
to September 1955 *ud fur Octubcr 1955 
to January 1956. respectively. A major 
increment in the known bone data should 
be observed in the present winter 1956- 
57 collaction.

The average Ainwiusa obtains about 
80 percent of his calcium from dairy 
products and the remainder mainly from 
vegetation (2(7). In 1955 the strontlum- 
90 coneentretw’n in milk in rhe Unit*! 
Status was about 3.5 micromicrocuries 
per gram of calcium (4,-b). Dunng 
the same period. Sold vegetation aver­
aged about 20 mlcrlmicrocuries per 
gram of ralriirm (5, fl) so that the iwer- 
uge human population in the United 
States probably had a diet of about 7 
micromicrocuries of ttronuum.90 per 
gram of calcium. Using die diauiuiiu*- 
rinn factor of 8 between diet and human 
bones, an equilibrium concentration of
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from atomic test sites is a complex prob­
lem involving a number ot parameters 
that are at
rarramriM.
wiH be found in isolated individuals who 
obtain their total food supply from a re­
stricted area that has very lew available 
calcium In the soil (2Z).

calcium. TUu would be the result of a 
world-wide fallout of about 8 millicuria 
per square mile by the end of JOSS (Z). 
From the end of 1955 to the fall of 1956, 
another ? millicuriM per square mile 
would appear world-wide from stratn- 
sphenc fallout An additional 8 milli- 
curiee per square mile baa fallen out since 
1953 from high-yield weapons that have 
dqwised all of their debris in the North­
ern Ilemispiscru (5). Libby (5) staca: 
‘In fact, we estimate at the present time 
drat the totor nmtOToncr.c reaervoir, 
counting all sources, is about the same as 
ir was 9 years ago—that is, 12 millicurie 
of suonuuui-90 per square mile, or the 
equivalent of 24 megatons of fisrion 
products calculated as a uniform world­
wide distribution.'* Taking decay Into ac- 
emsnr, a mral quantity of 26 niiHieuriea 

per square mile would be available in 
the United States for equilibration with 
the human skeleton by 1970. Thus, from 
exploalotu that have already occurred, 
the average human hnne in the United 
States should contain about 2 miuo- 
microcunes of «ronuum-!W per gram of 
calcium by 1970, whereas the world wide 
avenge concentration should be shout 
U. This will haw been rhe reeulr of 
about $0 megatons of fission. On this 
basis. 35.OUO megatons ot fission would 
be required to bring the average concen­
tration in the world's population up to 
the maximum permissible concentration. 

The moss important problem liea with 
individual variation. By direct experi­
ment, it has been found that the dinribu- 
tiun curve is quite sharp (Fig. 3 and 
Table 2). Although food grown in re­
stricted areas of low available calcium 
content could have 10 to 100 times the 
mean, it is char that the general mixing 
uf fuud auurcca iu dm diet of an urban 
population would make it Impossible for 
moot people of the world to exceed the 
average coDcratration of strontium-90 by 
more than a factor of 10.

The theoretical esumaiuMi of die uiaai- 
mum concentration of strontium-90 that 
tome individual or a small group of indi 
viduals might receive at long distances 

i
i

The wurld-wide average jCrviiiiuni-M 
content of man was about 0.12 miern- 
microcuric per gram of cnlemm (1/10,- 
000 of the maximum permissible concen­
tration) in the fall of I9M. A f»w values 
as high as 10 lima lhe average have been 
obtained.

This value is in accord with the pre­
dicted value based on fallout measure­
ments and frerrinnatinn through the soil- 
plaui-iiiilk-human chain.

With the present burden of strontium- 
90, this average level should rise to 1 tn 
2 micromicrocuries of suvuiium-90 jxr 
gram rd ralciiim by 1970.
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Fig. 3. Distribution pattern of strontium- 
00 ia human bona in Nonh Amariea.

about 03 micronucrocune ot strontium- 
90 per gram of calcium would be pro- 
dkled fur lire average American. The 
actual concentration in 1955 was pmb- 
ably about 0.3 for young children and 
0.1 for adults. These lower values reflect 
rhe rime required for bones to equilibrasa 
with the sirouuum-90 calcium ratio in 
the diet.

An estimate of the world-wide burden 
can be made by assuming that the aver- 
agyi tnral strnnrium-90 fallout was 8 milli­
curies per square mile iu 1935, and that 
the average amount of exchangeable cal­
cium ia 75 grams per cubic foot (f). 
Thus, If half of the fallout is in the upper 
1 inch nf anil, which cmrains 6 grams of 
calcium per square foot, au average cuu- 
centrauon of about 25 micromicrocuries 
of strontiiun-90 per gram of calcium 
would be available to grains and grassa. 
Using a snil/plant frartinnatinn nf 1.4 
and a piant/milk fractionation of 7, the 
average world-wide concentration of 
strontitnn-90 in milk would be about 25 
micromicrocuries per gram of calcium, 
and in irgetanon about 18 mirmmiern. 
curio per gram of calcium. Assuming 
that 80 percent of the world-wide dietary 
calcium cornea from milk products—os 
is true for die average American diet 
(20)—the predicted mnrenrrariori nf 
nrontium-90 in the diet would be about 
5 micromicroeuries per gram ot calcium. 
This in turn would yield a predicted 
value uf 0.8 micromicrocurlc per gram 
of calcium for the avrragn man when 
equilibrated with the fallnut that existed 
at the end of 1935. The major uncertain­
ties in the calculation are the souree nf 
caluuui iu ihc average world diet, the 
average calcium content ot the roil, root 
depth, and possible direct foliar uptake.

In terms of hazard to man, there are 
two problems to be considered: (1) the 
averaae value fur die wurld pupulatiuu 
and (ii) possible maximal concentra­
tions. Locations near atomic test rites are 
not included in these considerations.

With regard to the strontium-90 bur­
den uf die pupuhliuu uf die wurld iu die 
fall of 1955. it can now be said that this 
is reasonably well known (0.12 miero- 
microcnrie per gram of calcium) and 
that thie harden it very small compared 
with the luaAiiuuui permisaiblc uusicai- 
(ration (1/10.000).

The matter of predicting the maxi­
mum average human burden that will 
ultimately be occationed from etrimie ev- 
phnicuia duougli dm fall of 1956 involves 
several factors. The average burden will 
be determined by the averafe strontium- 
90/ealdum ratio In the diet at equfllb- 
rinm TJnis, if the fall 1955 ronerotre- 
tiona in the diet were maintained, the 
average human being at all ages would 
reach a maximum of about 0.6 micro- 
microcurie of itrontlum-90 per gram of
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ethical problem. Aa a tociaty eouid not 
exist without a moral convention amonj 
its mambert, an munrriaa cannot exist, 
side by aide in peace, without a moral 
code. I am deeply convinced that this is 
the limpla root of all our politieal trou­
bles, the whole political supcritruuuie 
brh<ir a “pswirlo-problein."

of viaw, tewoofa rewarch is one of th* 
human efforts a Im rd at elevating man. 
Within the last decade, science has cre­
ated the moss powerful tools, which, like 
any tools, can be used for construction or 
daatmedoa. The scientin cannot remain 

Tl» a 41n«or oi tha Iimiiaw tur M-da
tcKtrra u t>» MuUm

Woo* note, Ma.

Science, Ethics, and

Politics

It is natural that any tvstem can 
achieve a great temporary advantage by 

___ _ i is written 
«r/deeply in its adversary's mind that he 

-ill believe and UH, over and over again. 
How otten the world believed, ad mu- 
Mem, when Hitler ealltd every dementi 
his last one. The Huugaruuto fell for the 
 famnua “salami technique” (one slice at 

a neutral spectator aud tefust; all moral a rime). We saw jun the other day, how, 
- - with , bonra repetition, all leaders of a

rwolurion could be trapped «nd marched

Morals are practical prescript inns that 
tell us huw io live u> be able to live to­
gether. The moral outlook of a scientin 
has to be wider than that of the avenge, 
simply because his society Is wider, not 
being limited l>y time nr spare. The enm- 
iii.inliy iu wbiih I live has Galileo, New­
ton. and livniuer as in active members, 
and I cannot help feeling more aHmity to 
Chinese or Indian sdentlsta than I do w 
my own milkman.

14. O. X. turn—, W. H. A. U-wte. H. C- 
Trcil—. «U. SA. 14. Ml UM»).

15. D. U«u. W'—“ —
it A. ». 4«kU— •« aS., la »—r-——•
n. n. Mievu« etm-te.i k.uiv ••eeHw Um 

—Stea lx Oua i«a*w C. Br~w J. 4a Snu. 
W. ClvU, (. Di*f, M. Faa. L. CalUda. F 

It «——. K. lUwm-li. W 
Lawak. J. !..»..4a«, J. Lower. J.
p. U.Uaa.w, H. Uaeeaaa. J. Vw.wl.aa. 
L. h—aa. D. XaaaebeTf. A. tw—’.

for most of my colleagues, these ques­
tions may seem so crude, and the an.

eitla aud brings him into line with ths 
relijious and moral leaders of mankind. 
What the scientist really wants to know 
are the Internal laws diac huld die uui- 
verw mjethsr with all that is in it. Morals 
are the laws that hold human societies 
together, bo science is not devoid of re­
lations to ethics and morals.

Wo are often told that science has nn 
moral cuutenl. Ceruiuly, if I mcuure 
the respiration of a tissue. 1 have little to 
do with morals or ethics, but on the same 
ground one could deny i religious content 
io iho Holy Communion drinking wine 
aud eaiuig bl cad oert. being, in thenuelven, 
religious acts. If there should be a Crea­
tor, then icientific research would ba 
tantamount to worship, there being uo 
greater compliment to a creative artist 
diau mi effort to understand hia work.

The scientist is jearehmg for truth, for 
truth’a sake, and, if it 1* found, he pro- 

T elan believe that there cannot be 
two moral codes, an individual one and 
a political one. There is but one, and this 
oao is very deeply written into out minds 
by uur etlucatiun. It is su deeply engraved 
that we see no need to restate it every 
time we make any ufmmant, and we 
tacitly suppose ill written agreements to 
be based on this unwritten moral code. 
Fur iualaiHX, if we make an alliance, we 
see no need to rate explicitly that it is 
made so that we may help one another 
and not to enable us to rab our ally in 
the back, »« V" were advised to do by

responsibility when he ices the politi­
cian run away whh lhew and ram them 
Into tools of destruction

We all hare the had hwk tn be hnm 
in an age vf a uncal uisu, and, according 
to Dtntc. the hottest places in Hdl are 
reserved for those who remained neutral 
at times of a moral crisis. So we all have 
tn take • stand, simply as human beingl. 
Humanity has its well-estebliahcd moral

Il is these moral laws that enable man 
to live in a society, and the problem is

Men IB me xU hr loog >«>«<te —up-xl 
wit* the lalwrBUiry BepMi—w, 1—e ““ 
-quUlbnduu ewwir yivt-Ute. (I.) OUwr 
worsen Lew rcrruJ, te—xj wperlxeea 
the, ea-e bUmuI 1.4 rK. t*.**, UCLA n»f9, 
.Ve. !K IC rttw. UK), IL L a—<a -oh J. 
A. DieuweL A U-t-L fl—., t. »4 tlPMll- 

IX C. L. Cm— —J a. IL Weexna**. A«"w I 
liuel K—C F.04. eta, Beltu-Atu—I r,.< 

Kejx., (x 1 Julr-3l Dee. 10S3, AXC 
Xepu OrtO-llO (Ai»4 10S4).

TAlBta. C. Trte» ». tTeMlnrir. rt. Velaate. 
S. W— Ste. *te>.

IS. w t Vetelwte <t eL. in Breoeratjon. 
t» U I VArtwte eM J. U Keth.

IS. Ne. A. M (1945).
M SrteeWtBrW .trauuin. US. Dost. Of Aerieul- 

mm. 1444 eaauel rwort. Gorrrnmeet Prief 
ing OAes. Weihiaeux D.C.1

91. A destiee dmuntea <A Ute oraotem of the 
praMtM mastaua eoncentrattoa ie J> snaa- 
rexteo.

As to politics, up dll lately, there ww
no need for the seicaux to take cogni 
uoce of its existence. However, lately,
politics has penetrated not only intn sri.
cues but elw him ilia private lives of
individuals, forcing the scientist, too. to
make a stand. That icience, in certain
countries, is dictated by political dicta-
tors i* ■<> crude • ma I ter that ir demands
(IQ ^LtCuMiOQ*

A subtler question may be asked about
the aims of idance. The main driving
force of researchers is tnoetly some sort of 
a enrinsiry, the grarifieatinn of a mental
need, which makes research a selfish oc- 
cupatkm. However, from a higher point rejecting the moral code that

airy government rejects h inside it* bor-
ders, it Will reject it In la Internacioaal 
relations as well »nd rr»ar» disnrdcr. The 
queatiun is whether any deviation from 
moral convention should be suffered by 

 „ —  the rest of mankind. There are interna,
code on which human relations are based. tional laws to conrrol pestilence, fur fear

burden. Why not the same for moral

whether these morals apply only to the pestilence?
individual or also to group* of men,
whether crimes which are punished by
death ia os** country should bo suffered
to be practiced uu a 1.
by goverameno in another country, being
“inrcmal affairs.* This is mora than an
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June 10, 1957 letter from W.F. Libby, Commissioner, 
AEC to Dr. Herman M. Kalckar, NIH, 

in response to a proposal from NIH.
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at2?b *na rSJicz fhcfosal

An rntcm3»jj.r.al -eeth J.^dlati:n -enrM

It 13 -iot Te«r.t here to jjeresn< ocr.-oon •jOJ-l. ltc=J for peace.

The present proposal is rather nernt <3 a contributiontoday.

tevar^.3 education in the prosres for prevention of atonia war.

Ths re is hardly my doubt that any faiily, irrasardlees of/

atonic radi?tien whicheducational and scientific prop.rtcn on

From thiais concerned with the health their own children.

reasoning the following proposal ia Mist

I. It is generally c recognized fact <hat rainor children

intense uptake of radioactive aipcntius; and ce Ins
hzrre t nors

than adolescents and aduT.s and that they u-so have higher radlo-

firom radioactivesensitivity irregnrdlees nf whether it ster.fl

The t’emulation of thia proposal Mx-.es that we all ’nave

eny opinions concerning the discussicn of tha *.ssx progrera of

weapon develapannt or not, would lend deep syep&thy toward an

whether It belcngs tc a nation wnich is far ahead in atonic
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involved, ohculd be strersoed in■bout the biological factors

explAinirg the problcoo to the general p-blic in order to

Fublic Health Service in every nation «d
II.

U.5.S.?.. and

China -should organise, perhaps on a county-wide basis, a 

eoloaeal cell action of nilk teeth (with Intea of appearenc

• •

Bsousands of co untinje yar-seaaumawnta on this net erial.

a snail colUi'indtyfomed on a decentrlli2'?d baais, i.a.» on

basis, Mrtit be particularly effactive because public

would feel that they participated actively in program

A possiblo occurrence cf rise in 

The result3 sfconld betocth structure laould jocu be ietaetad.

J

S

r •

hoards =ust cc oonsid.-md -.ucn

*B1 » -u™ pu-.lc-.pl(.« next 3«e-.n).

im-j.wL— 3 *11- 3^^ r.22-i »c«r o.

G-ronti-jr., essiucs or iodliM, or frorc X-rays. rjr.ee,

ally in the lar^e nxticns such aa 0. S.,

activity in childrsne*

o’.uir i’_rinri surl;' cnillccci.

and of - end child’s age) and do radio activity
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rai-e cczplacancy sr "'ezr, but rarhsr in utiicb nt.^ht either

ba it Ln Mnerica cr in lusria, who szs £c-t thesuwlves

how the teeth of their ycur-ger children 

would soon, out of concern for th? fact ti'&t their own children

carry the neln burden, develop a realistic restraint on the

question of ’atcric ri^ht'. I-ireovsr, :k:y yculd have a

natural imentive for takir.? an active ccrstmctive part in 

the constant search of our society for affecting atoede 

dioamanent.

An ’Intemation.-l Milk Teeth Radiation Census' ndght III.

also contribute .preatly toward collecting Important data for 

the noat sensitive and xost precious port of any population.

derived from autopsy hone at.-.pies stamir^ nainiy from adults.

conveyed to the public without unnecssscir-,- interpretations

jicu r-.srs racioacoivo

* 1 — J 9

a spirit sc as to encourage i sober, -ctive concum. Ary

the children. At present n-ly rather erratic data exists 
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af.'I sr.d '

^easuros-

addition of rock calciur.

to the diet and to the soil. In conr.eciicn vith tho diet, it

would be of intareat to corrare t;e rsdloactiTity of milk taeth

fomer mi^ht he lass radioactive because the addrd calcius

star.? iron rock.

It vould be ;cc?t fectire if the * laterr.ati ornl /I1L-:7.

Teeth “idiatioi. Canjrdj' cccld carried •-•nt fairly aixultanaoucly

United Nationsin various neticns, ertpccially in the hif coca.

Yet, it •■jouldndnht ’co the rirht agency to hmidle suoh e project.

be iazoenceiy irapresaivo if the United Stai'ja Cock the initiativo

end, for instance, maria tnc cell suggestion that all the large

This country,nations of Asia, including China, bo partiedpanta.

who rtaa developed the unti-ceinciier.re ce--:ter and othar insert, jus

-li­

aise AC COU

thu pattern of isotepo dilution, i.e..

Ileaeuros for -rotaction wciv.ri prjs-nahly fellow

ra-t er.phaaij of thn Lir.itnticr.s of cuch

of chsldron on soybean mill: with those on now's niZ:. The

structure b-un should he initiated with ful.

Meas’irts *o keep raiicHCtivity of t««th ar-! cone
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tools for the
*

respect.Sucn a cor.oreto tcksn of
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Department of Health, Sftication,
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cc:/Dr. C- L. Dunhsa

Director of Biology ft Medicine, JOE
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Me could get the teeth going by haring inrestigBtars 
■bJdb their own collections. The sitqples need not be 
too large. Dentists would help.

•

Dear Dr. Hal chart

X think your of using children*^ silk teeth for 
strontium-90 seasmement is a 03od one. Boverer, X 
wn»t a not publicity in camection with the
progm* Ve bmm found that in collecting homan 
■apples publicity is not particularly heipfal-

W. F. Libby 
CccEdssiooer

X will pass your idea along and thanks for sending it 
in.
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TAB D-3

♦ ♦♦DRAFT ♦ FOR DISCUSSION PURPOSES ONLY>^

MEMORANDUM

TO: Members of the Advisory Committee on Human Radiation Experiments

FROM: Advisory Committee Staff

DATE: June 9, 1995

RE:

c \wpwinoO\wpdocs\ dan\06d3 mem (maf) June 8, 1995

Attachment 2. a March 29, 1966 memorandum, appears to be a legal memorandum from 
the Chief Counsel of the AEC's Richland Operations Office, which states the terms on which the 
experiments can proceed.

Attachment 3, a March 31, 1966 memorandum from the Assistant Manager for 
Administration of the Richland Office to the Director the Division of Biology and Medicine 
(DBM), requests DBM's guidance on the proposed research.

Documentary Update: 1966 Proposed Plutonium and Prometheum 
Experiments

Documents recently retrieved by Committee staff describe a 1966 program for human 
experimentation with plutonium and prometheum at the Atomic Energy Commission (AEC) 
Hanford site. With the assistance of the Department of Energy (DOE), we are seeking further 
information on the extent to which the experiments went ahead as proposed.

Attachment 1, a March 11, 1966 letter from the Hanford Occupational Health Foundation 
(an AEC contractor) to the AEC's Richland Operations Office describes a proposal by Battelle 
Northwest (another AEC contractor) regarding:

Attachment 4, a May 13, 1966 memorandum from the AEC Associate General Counsel to 
the Director of the DBM provides the terms for written consent.

. . . use of paid volunteers, and possible employees, who will 
receive controlled doses of Pm 144 and Pu 237. Estimated doses 
will be in the range of 0.1 to 0.15 roentgens.

The Hanford Occupational Foundation wished to participate because the data could be 
used in "treatment of radiation and contamination victims as well basic research." The Foundation 
was writing to the AEC for information on the legal implications of participation.
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ATTACHMENT 1

March 11, 1966 letter from the Hanford Occupational Health 
Foundation (an AEC contractor) to the AEC's Richland 

Operations Office
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U. S. Atomic Energy Commission
Richland Operations Office
Richland, Washington

A. M. Waggoner, Assistant Manager 
for Administration

Rfi 326______________ _____

11

Box 4-  
1O M H5- 7

Folder U

As part of the Whole Body uouncing - we uauuxxi. —------ - ------
in Hvmans atudies, Battelle Northvest personnel propose to perform in- 
Sostion, injection, and inhalation  studies ^involving Promethium ar.

March 11, 1966

I
1
£1

Article* XVI - Litigation and Claims, of Contract AT(U5-1)-1837 P«’vl!ie® 
£r riimbursement to the Foundation of costs incurred in the settlement 

or defense of a claim if not otherwise covered by insurance. The ^our^ . 
tion liability insurance does not provide protection against a^c on
might arise as a result of participation in the subject program.

- , would the
 insofar as

US DOE ARCHIVES

Gentlemen:

As part of the Whole Body Counting - Metabolic Studies of Radioisotopes 
in Hvmans studies, Battelle Northwest personnel propose to Perform in-

Dr. Dave Bruner of the AEG Division of Biology and Medicine concurs in 
our belief that such studies may prove extremely useful.

Since these experiments will provide valuable data for use in possible 
treatment of radiation and contamination victims as well as basic ra- 
aearch information, the Hanford Occupational Health Foundation is quluC 

anxious to participate in the program.

I
Since this pzosran U « W- 
Foundation be protected under the provisions uc-—Ar/tc— XVTf

-< 1



r hsalth foundationhanFOSD OCCUPATIONAL

»|CHl.AWO, «4Jl.|HCTnH

March 11, 1966-2-U. S. Atcaic aiergy Ccrcaiaaion

Your reply to

Js

ss/sz/ga2:2 pziz:2195 225 :3u

The Tour.dation ’.rould. be involved, in the exax-.inaticn of the volunteero, 
fl^..x _4 -.-t-.^Atian of the radioisotopes, interpretai

of the volunteers. It is felt that a document executed by 

it ears

W/

Very truly yours,
IJ ■ 'Ylr*<----- v»-^4 ivv^ ‘

W. D. Norwood, M.D. 
Medical Director

.tiorx of results, and pay- 
=9nt of tne volunteers. It is felt that a document executed by the 
volunteers, possibly an authorization or consent fom, would be desir­
able and appropriate. Guidance as to content and format of such a 
do cut. a nt from the Conmission Lesal offices is requested.

A third problem involves licensing. It is our understanding that AEG 
approved programs involving the use of radioisotopes which are conducted 
in Commission owned facilities do not require a license. It is possible 
that some of the work will be performed in Kadlec Hospital. If so, would 
this require a license? Would a license be required for work in our 
Richland headquarters in the Kadlec Medical Dental Building?

Your reply to the above questions and request at the earliest convenient 
time t-hii be appreciated. If you have any questions or desire additional 
information, please feel free to contact me.



ATTACHMENT 2

March 29, 1966 legal memorandum from the Chief Counsel 
of the AEC's Richland Operations Office
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As tha attached letters ladicata, two Hesoarch and arreleyr«xt pregrsa* 
tsvolvlns Internal adnlnlstration c£ by-product naterlals la huEsaa 
volunteers are ccuteqplated. Cur occupational health raitrartcr, Hanford 
Occupational Health youndstias (KCSip), would support cwr RID ecutrsetcr. 
Battalia y^nsrial Instituta/Paciflja Earthvest Labcratarjr (PEL), m the 
"Whole Bcxiy Counting'’ pregrsa the volunteers would be adult college stu­
dent a (each paid. $15.00) or PHL exaplcyaes, ar both. Thmtes of cur State 
penitentiary would be the only volunteers la the eecoed prograa.

Seta tine ago we concluded and gnve aa * off-the-cuff* opinion that it 
would be proper far ECEF to undertake its portion of the "Whale Body 
Ccaintdng,‘ in view of the dosage involved (0JL ta 0.1$ renntgena) and upon 
advice that Idaho Falla haa oode r!allay studlee using volunteer plant 
personnel. We would think that the use of a dlsclainer vcwld be re&soaahle 
protection against all cl alas but those grounded la willful and wantca 
nagligcnce: Ih galley v. Safeway Stores, The., 55 (2d) 728, 3U9 P (2d)
1077 (19o0)» the court, after expiating tbo doctrine of assmytiai of risk 
and the naris volenti con fit injuria, adopted the following language ITaa 
Enorick ▼. Mayr» 89 Wn (2d) 23, 23U P (2d) 1079 (1951)» "Under th* doc­
trine of a&euncd or incurred risk, it is the rule that one who voluntarily 
ezpesss hlnsalf or his preporty to a known and. appreciated danger due to 
the Efigligcnce cf another say net recover for Injuries sustained thereby. 
65 C.J.S. 81i8, negligence. Sec. 17&. Wnlah ▼. West Coast Coal Mines, 31 
Wn (2d) 356, 197 P (2d) 233. order to inroke the djoctrine, it is 
essential that the plaintiff shall have exposed hiaself ar hia property 
voluntarily. The doctrine can apply only where & person asy reaacnably 
cleet wtather or act ba shall expose hixself to a particular danger. Also, 
it is essential that tha risk cf dcagar shall haw bees knoen to, and

AS;.

Bax _______________________
~IO A» Hl- -I ■ ■

Folder Tk—< o'J ^Kicl>«4
I  John P^ich, Asst. Gen. Cctrnsal ----- -----------------------

Research *nd Development
Cffiea of the Canaral Ccunjal, HDQ
Chester C. Erlach 
Chief Cc-nacl 
Rich] -Tr.d Cpcratitcns Office
UH G? ZU2'—*-u Vm>> —■I EJ HG.riDUvl BE—cAGCE — CCDUGDj

Under tba HCH? and PEL eparnting contracts - CP7T - tbs Ccraiasioa would 
have a direct responsihllity (as diztlnguiahed frea the Vhahingt on- 
designated type Involving tba usa of kcaan volrateers, such aa AT(U5-1)-1781 

aibility for the work and the aonnor and ccnaequencaa of its ecnduct); 
therefore, the ratter has been referred to beadquarters for guidance (See 
encloxura 1).
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Aa to ths t^pe of volia±eer (convict, student car ezplcyua) w have these 
fay cosantax We have researched the point sad believe that the Haahingtcta 
falsa has a right to ccatract a&d caaaequently wuld. be boctnd. by a dis­
claimer. Cost, carveaience and ccntrol are policy faetcra in that the 
state penitantiory is about 65 Biles fraa Richland. Vortaan's ccc^cnsatdOQ 
probleaa night be created by the use of eaployeea, local adult collage 
students could be a logical choice.
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ATTACHMENT 3

March 31. 1966 memorandum from the Assistant Manager 
for Administration of the Richland Operations Office to the 

Director of the Division of Biology and Medicine
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Several questions ore raised in the letter from Dr. Norwood, which req,uire 
clarification. On the question of licensing requirements it should, be 
noted, that HOHF would, perform its work in privately owned, off-site 
facilities. We have taken the position that the Contractor would, be 

- exempt from licensing^ under authority of 10 CFR 30-12? for work 
/ performed in its own facilities (in the Kadlec Medical-Dental building) 
* “i the basis that the site is Government '’controlled", t.e., we approve 

;he annual lease and allow the lease payment as a proper item of cost 
'under the HOHT prime contract. However, we request that you assist us 
by determining if HOHF's activities in Kadlec Hospital (no lease) would 

remove the Contractor from its exempt status.

! .7- ■■■

J.**'?

Bax -I—__________________ ___________

lo -M H5- V 
| Fo 111 rr (jlcuh TkA^ro/c/ Itve/’Q

DAT&t- n ’ —-Charles L. Dunham, M.D., Director 
Division of Biology and Medicine
Headquarters
A. M. Waggoner, 

for Admlnistr
O'OeZ’SL'tl. 

use of HuyJur vol
•*’

■

V
'..■■•I •
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In axHition to thia program, PTIL is planning to initiate a study entitled 
"Excretion Rates vs. Lung Burdens in Man" in Ff 19^7. This project also 
involves the use of human volunteers; in this case PNL plans to use 
inmaroc at the Walla Walla State Penitentiary. Initiation of this program 
is consistent with Division of Biology and Medicine (DBM) EY-1967 Program 
Assumptions transmitted to us March U, 1965. As you know, DBM is 
supporting research programs at the University of Washington under 
Dr. Paulsen (Contract Al(Uj-l)-1781) and at the Pacific Northwest Research 
foundation under Dr. Heller (Contract AT(U5-1)-17So), both of which 
involve the use of human volunteers at penal institutions. Also the 
DBM supported research project conducted jointly by Battelle'a 
Radiological Physics and Dr. W. B. Help of the University of Washington 
on ^^Tc utilized human subjects at the University's Medical School. 
Although these projects involve different types of volunteers, we 
believe that many of the legal questions are common to al 1 of them.

ih'

>

hbbhe.mih&si® - 7
Bz/v U.S. Savings Bonds Regularly on the Payroll Savings Plan

Attached is a copy of a letter we received from Dr. W. D. Norwood of 
the Hanford Occupational Health Foundation (HOHF), our occupational 
health prime contractor, regarding certain legal aspects of a proposed 
06 research program entitled "Whole Body Counting." This program, 
which will be primarily the responsibility of the Pacific Northwest 
Laboratory (FNL), involves the use of human volunteers. We understand 
that P.TL and HOHF now contemplate using local college students as paid 
volunteers and possibly FNL employees tn this program.

mo. .# 
hur t«a lei-na*
••a CCM. •«•. •O-

UNITED STATES GOVERNMENT

Memorandum
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Our Office of Chief Counsel advises that the use of hur-ans presents 
several legal problens, especially since we have a direct responsibility 
under the HOHF cost-type contract.

* * . ■ 
U- '

I

‘ . i»

We request your guidance on the questions contained in Dr. Norwood's 
letter and a statement of DEM policy with regard to these research 

involving human volunteers. Our Counsel’s office is contacting 
John Reich, Assistant General Counsel for Research and Development, 
on this matter. A copy of their memorandum to Reich is attached.

ce: John Reich, Assistant General Counsel
for Research and Development, EQ.

Enclosures:
1. Letter, 3/11/66

Norwood/Waggoncr
2. Memo, 3/30/66

Brinck/Reich



ATTACHMENT 4

May 13, 1966 memorandum from the AEC Associate General 
Counsel to the Director of the DBM
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MEMORANDUM

TO: Members of the Advisory Committee on Human Radiation Experiments

FROM: Advisory Committee Staff

DATE: June 8, 1995

RE:

Attachment 1:

In comment, Dr. Robert Schlenker, current chair of Argonne Lab's Director's Ad Hoc

1c:\wpwin60\wpdocs\ (tcs) 6/8/95 12:12 pm

Attached to this memorandum are three documents, two of which were sent by the 
Department of Energy's Argonne National Laboratory and one which was retrieved by staff from 
the National Archives.

Documentary Update on Atomic Energy Commission (AEC) Policy on 
Human Experimentation

Summary Minutes of the January 12, 1951 meeting of Argonne 
Division of Biological and Medical Research Program Committee 
states on page 4:

As parts of a general discussion concerning the program, it was 
pointed out that the current investigation of toxicity in human 
beings is an excellent example of the kind of activity for which a 
hospital is needed and use for which the Argonne Cancer Hospital 
is intended. The Argonne Cancer hospital can reasonably be 
expected to provided the access to clinical material needed by the 
Division in its cancer investigations and certainly the hospital is the 
proper place for experiments involving radioactivity in human 
beings.

Concerning the last subject, Mr Marinelli [an Argonne doctor] 
asked if there is a general policy concerning human
experimentation. Dr. McLean [head of the University of Chicago 
Toxicity Laboratory and AEC RW program] said that the Advisory 
Committee of the Division of Biology and Medicine of the AEC has 
been approached several times in the past for a general policy and 
had refused to formulate one. Apparently, proposals for human 
experimentation with radioactivity will continue to be judged on an 
individual basis.



♦ ♦♦DRAFT ♦ FOR DISCUSSION PURPOSES ONLY^^

Attachment 2:

Attachment 3:

In the first place, the University of Chicago has been engaged in 

2c:\wpwin60\wpdocs\ (tcs) 6/8/95 12:12 pm

Brues then addresses the status of work being undertaken at Argonne, specifically Dr. 
Leon Jacobson's arsenic76 tracer studies using human subjects:

It should be noted that staff has found a number of letters similar to Patt's sent by the AEC 
in response to unsolicited offers to volunteer for experimentation. Essentially, it is a form letter.

Schlenker observes that this document "simply states that ANL does not conduct 
experiments on human beings. Concurrently, of course, ANL scientists were administering 
radioisotopes to healthy employees for the purpose of calibrating whole body counters." 
According to Schlenker, no records have been found relating to these uses of radioactivity.

Committee on Human Health Research, states that this exchange "implies that experiments 
proposed by ANL [Argonne Lab] must be reviewed by the AEC."

At present clinical testing programs have been authorized as a part 
of the University of California at Berkeley and the University of 
Rochester contracts only. In the interim period. ... it is requested 
that no other clinical testing be performed by other contractors than 
has been already authorized.

We do not conduct experiments on human beings. Moreover, the 
treatment for radiation sickness referred to in the newspapers is, in 
my opinion, not practical.

Dr. Brues first quotes from a letter from Stafford Warren, chair of the Interim Medical Advisory 
Committee:

April 14, 1953 response from H.W. Patt of the Division of Biological 
and Medical Research at Argonne to J. Vodraska, who apparently 
had volunteered to serve as an experimentaLsubject, states:

March 14, 1947 memorandum from Dr. A.M. Brues, director of the 
Argonne Biology Div. to N. Bilberry, Associate Laboratory Director, 
concerning AEC policy on clinical testing

I have been assuming that this [i.e., the tracer studies] is part of the 
approved program of this Laboratory and that the responsibility for 
the patients was clearly in the hands of the University of Chicago, 
which Dr. Jacobson assures me is satisfied with the program at 
Billings [Hospital]
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work using human subjects and related to the work of the 
Manhattan Project. As reference to this regard, I can cite report 
No. CH-3607, which was declassified on the last day of 1946, 
entitled, "Distribution and Excretion of Plutonium in Two Human 
Subjects." 

.... [i]t seems to me fortunate that we can parallel our animal 
observations in humans through the experience and clinical contact 
of Dr. Jacobson. This work will obviously give us information 
bearing on the extrapolation of animal work to the human which is 
most justifiable in the case of this short-lived isotope. Which we 
have good reason to believe may be of actual value to these 
patients.
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HINUTES

of the
coufcnoN 

PROGRAM COuilTTEE ,7,67

The eleventh meeting of the Program Committee began at 10:1$ A.M. on

January 12, 1951, at Site B.

Present:

***

A., li. Brues, Chairman
R. J. Hasterlik
L. D. Marinelli
F. C. McLean
J. E. Rose
R. E. Zirkle
E. L. Powers, Executive Secretary

R. L. Cardwell

J, S. Schubert (part time)

/-h sioricu4

BOX No.

Division of Biological and Medical Research 
Argonne National Laboratory fgloer

Dr. Brues noted that Dr. Schubert was invited to this meeting in order 
to discuss with the members of the Program Committee the relationship of 
himself and his group to the research activities of the Division of 
Biological and Medical Research and to the service activities of the Health 
Services Division. For Dr. Schubert's benefit. Dr. Brues reviewed briefly 
the scope of the reorganization plans as discussed ih" the last meeting. He 
recalled the general opinion that the Schubert group belonged programmatically 
and administratively within the Division of Biological and Medical Research, 
but that some responsibilities toward the bioassay functions of the Health 
Services Division should be maintained by the group. In regard to 
Dr. Lawrence S. Myers, Dr. Schubert said that he felt Dr. Myers could not 
be ■’"tisfied with an entirely routine job, but that Myers would have more 
ti i the future to develop analytical methods which are needed for fecal 
ana_i/Jes. The development of these analytical methods and the assistance

- FOK OFFICIAL USE ONLY

Reorganization of Research 
in Biology, Medicine and 

Radiological Physics 
(See Minutes of 10/6/50, 

p. h-23; and 1/5/51, p. 10-7U)

AePOsrroRv pryMyv/(. pr -----------

* * *
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'o-Hed Program Committee liinutes - 1/12/51

ii -T1
i

•" needed.

• <

There were several questions raised concerning the names of research 
Croups and several suggestions were incorporated into the new listing.

Human Radium Studies 
(See liinutes of 11/17/50, p. 8-59)

There was brief discussion concerning certain legal aspects of the 
current study of toxicity of Ra in humans. One of the questions being 
considered by the Legal Department of ANL is the acquisition of bodies of 
arsons known to have ingested Ra. It appears that a Superior Court order 
^or exhumation with the consent of the nearest relatives is all that is 
•'••icessary to obtain the bodies. If there is no kin, a Supreme Court order 

Dr. HcLean pointed out that a person, when placed in a museum,
considered by the courts to be legally buried. Dr. Hasterlik could 

• -rcsee no serious problems in obtaining authority to exhume the bodies of 
people of interest to the Ra group.

is becoming 
. This 

icnt is of particular interest because external y ray lEeasurements 
, The usual experience has been that

’•yers would give to investigators in analyses and to investigators 
dealing with low levels of C^ would constitute an amount of research 
work acceptable to I4yers while allowing sufficient time for the routine 
aspects of the bioassay services. Accordingly, Schubert agreed that 

’Jyers could be listed formally as devoting about 90 per cent of his time 
to bioassay and about 10 per cent to research. He agreed that it would 
continue to be necessary for him to have frequent contact with layers and 
that he probably would be the best liaison between bioassay services and 
the Program Committee. In order to formally recognize this relationship, 
it was agreed that Dr. Schubert would be listed as devoting approximately 
10 per cent of his time to distributed services, being responsible to 
Dr. Hasterlik as Director of Health Services for this portion of his time, 
and that the remainder of his time would be spent under the authority of 
the Division of Biological and Medical Research. Dr. Schubert left the 
meeting at this time.

FOR OFFICIAL USE ONLY

Dr. McLean said that with the death of the Noyes Panel, there is no 
laboratory group within the AEG which now recognizes formally the need 

r thought on military and civilian defense problems. While he does not 
.el that a special group carrying such a name need be set up, it should • 

‘-e agreed that one of the responsibilities of some group (e.g.. Special 
Problems) would be this type of problem.

Dr. Hasterlik said that one of the Ra patients, Mrs. X., :‘ 
•.-lie in and it is likely that she will die in the near future.

•plicate a total Ra content of 2 pg. 
.‘“rotic symptoms are not demonstrated by persons containing less than 

bs* For this reason, all other possible diagnoses must be carefully 
•r,d out, and to this end a biopsy on her foot is planned for next week.
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near
«hed to have some definite proposals ready for consideration.

■se tor wnicn we argoiuw uom-ci huouj-ucu. -- ------------------------ --- —

*.cer Hospital can reasonably be expected to provide the access to

Toxicity Laboratory

.-'-ng one, 3.) The Toxicity Laboratory may continue to oe occupied 
•• military and civilian defense and atomic warfare as an independent

■ii'

/

IICC OM»

future, and Dr. Hasterlik 
, AS parts

, it was pointed out that U v U WWAVX — J   J r
investigation of toxicity of Ra in human beings is an excel- 

;,t example of the kind of activity for which a hospital is needed and 
fnr which the argonne Cancer Hosnital is intended. The argonne

rogram Committee I-iinutes - 1/22/51

co the present time, the Toxicity Laboratory has been supported
• the Division of Military Applications through the Division of Biology 

1 riedicine of the Commission, Dr. ficLean felt that further support on 
-.3 basis will be difficult and that it is not likely the present con-

• mt which expires October 1, 1951, will be renewed. There are no 
iications as to what will happen to the facilities nor to the persons 
■ioyed by the Laboratory after expiration of the present contract.

•. /clean listed several possibilities — 1.) It may return to the 
mical Corps as the type of laboratory it was during the last war, 2.) 
-ay retain an interest in radiation biology but be supported by one 

’ •-he Services. For example, the Air Force which has a considerable 
-■-•rest in the deleterious effects of radiation, their prevention and 
■apy, has no facilities of its own and it may be interested in ac­
ting one, 3.) The Toxicity Laboratory may continue to be occupied 

military and civilian defense and atomic warfare as an independent 
'tract, or as a part of the «rgonne National Laboratory.

It is Dd. McLean’s impression that a proposal to incorporate the 
"-city Laboratory into Argonne Laboratory would not be unwelcome in 
"-cin quarters and that the facilities and certain of the personnel may 

•ccd on problems relating to civilian and military defense (see 
‘ ••es of 1/12/51, p. 11-80). Dr. Powers said that he doubted that the 
:'istration of the Laboratory would feel kindly toward assuming re- 
■-■'!’ility for the physical plant on the campus occupied by the Toxicity 

'y because of th.e Laboratory’s current heroic effort to consoli- 
>graphically.

vision of Biological Sciences, in the very 

•’a general discussion concerning the program,
3 current o------- — ------------,

example of the kind of activity for which a hospital is needed and 
•■se for which the argonne Cancer Hospital is intended. The argonne 
"cer Hospital can reasonably be expected to provide the access to 
Vnical material needed by the Division in its cancer investigations and 
"•tainly the hospital is the proper place for experiments involving 
jioactivity in human beings.

Concerning the last subject, rir. Marinelli asked if there is a 
ral policy concerning human experimentation. Dr. McLean said that 

/Advisory Committee of the Division of Biology and Medicine of the AEC 
been approached several times in the past for a general policy and 

•j refused to formulate one. Apparently, proposals for human experi- 
-•s with radioactivity will continue to be judged on an individual basis.
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_d Program Cocmittee Minutes - 3/16/51

pril 17

Allowing

Human Radium Studies

a

the original activity in a particular patient. Furthermore, it 
-ecessary now to appreciate Th228 toxicity in addition to that of

Consultants

Commit?
** <-

’■’■ing adjourned at 11:30 A.M.

*<-

I

E. L. Powers
Executive Secretary

■ -ecessary now to appreciate in^0 toxicity m <±uu_luxuu w vj.
. ;-.-»226, it seems likely that the dial painters will not constitute 
.'.irce of information concerning Ra toxicity in humans.

-3,tory ax tne present uiiue as unc mux w
-keek total dosage, 23 Ax/m3 is indicated, ---- ------- -  —

to other radiations must be made, 10% of this figure, or 2 /ic/m

:r. McLean told of the recently initiated conferences with various 
-:ted members of the division concerning the decontamination of persons 
.~ing radium. This group will continue as one of the study groups pre- 

-’described (see Minutes of 10/20/50, Appendix I, pg. 5-28). Dr. 
•.ik reported that his recent examination of the files of the U. S. 
■ xirporation reveals the disturbing information that beginning in

• -.here was rather free substitution of RdTh (Th228, 3 years)
:> (Ra228) in the paints used for clock dials. The Th228 contents 
frcm 2 to 25% of the total activity, indicating great difficulty in

..d by Mr. Wahl, namely 50 zxc per cubic meter of air as T2 or HT, is the 
permissible level recommended by the International Commission on 

logical Protection (see Nucleonics, February 1951, PP- 70-74). Mr. 
. cointed out that this figure differs somewhat from that used by this 
-atory at the present time as the mpl for operations. Allowing 

tnt.al dosaee. 23 cc/m3 is indicated. Since an allowance for

es announced the intention of the Division to contract with 
-ard Wainwright as a consultant. Dr. Wainwright was formerly 
s. He is interested in radioautography and will assist and

> i. vis ion in this field.

r, is the mpl for Argonne operations. The need for experiments on 
er and metabolism was briefly discussed.



ATTACHMENT 2

April 14, 1953 response from H.W. Patt of the Division of 
Biological and Medical Research at Argonne to J. Vodraska, 

who apparently had volunteered to serve as an 
experimental subject



April 14, 1953

Dear Mr. Vodraakat

Te do not aonduct experiment! on human

Sincerely yours.

HMPtaah

cc:

FOLDER 

-?v. - »i-

I

I

Harvey M. Patt
■ Divisioa of Biological 

and Medical Research

A. M. Brues 
Reading file 
File

Thank you kindly for your latter of April 3. 
It is apparent that you are a patriotic and valuable 
American cititan.

beings. Moreover, the treatment for radiation sickness 
referred to in the newspapers is, in my opinion, not 
practical.

Mr. Joseph Todraaka 
3O6 I. 71st Street 
Hew Toric City

REPOSITORY 

Tour interest in being of service to your 
country is certainly praiseworthy, and I'm sure that 
you will find a way to serve.

COLLECTION 

BOX No. fl. K •<! • ~ic) Q X~ 0^1/^(a



ATTACHMENT 3

March 14, 1947 memorandum from Dr. A.M. Brues, director of 
the Argonne Biology Div. to N. Hilberry, Associate Laboratory 

Director, concerning AEC policy on clinical testing



March U, 1947

Mr. N. Bilberry

i
5

Dr. A. U. Brueo

Clinical Testing.

r. Austin M. Sruoc, MJ).AM Bite

Qtssdlngooi

s
i

‘ 'f 4 
rl.,

"At present clinical testing programs have been authorised as a 
part of the University of California at Berkeley and the University of 
Rochester contracts only. In the interim period .it is requested 
that no other clinical tooting be performed by other contractors than 
has been already authorised.

I have received, as a meaber of the Interim Medical Advisory Committee, 
a letter from Stafford L. Warren who is chairman of this committee, regarding 
clinical testing. He statesi

I
I
I

Associate Laboratory Director 

Director, Biology Division

I ; i A, MAR 1 'if1- / N h ;

File Pc-vrL m, I'Wl

"This memo refers only to work done under the auspices of, at the 
expense of, or with equipment furnished by and under the responsibility 
of the Atomio Energy Commission (and not) by a doctor upon his own 
and his unversity's responsibility and at costs not reimbursable by or 
not having any connection with the Atomic Energy Commission work".

I am not certain what relation this has to the use of arsenic76, whioh 
Dr. Jacobson and Dr. Neal have been preparing through Argonne and are using at 
Billings Hospital in tracer amounts. I have been assuming that this is part of 
the approved program of this Laboratory and that the responsibility for the 
patients was clearly in the hands of the University of Chicago, which Dr. Jacobson 
assures ne is satisfied with the program at Billings.

! ?. ui.

The purpose of this work falls under these categories of our program, and 
it seems to Be fortunate that we can parallel our anl*al observations in huBans 
through the experience and clinical contact of Dr. Jacobson. This work will ob­
viously give us information bearing on the extrapolation of animal work to the human 
which is most justifiable in the case of this short-lived isotope, which we have 
good reason to believe may be of actual value to these patients.

I wonder if representations could not be nade indicating that this work is 
an important and consistent part of our program at Argonne and also that the Argonne 
has Included clinical research in its program for some time past.

In the first place, the Unlveiwity of Chicago has been engaged in work 
using human subjects and related to the work of the Manhattan Project. As refer­
ence in this regard, I can cite report No. CH-3607, which was declassified on the 
last day of 1946, entitled "Distribution and Excretion of Plutonium in two Human 
Subjects". In the second place, this work is part of the program of the Laboratory 
as submitted at the meeting of the Medical Advisory Board January 24, 1947, imder 
three of the ten items on this program, namely, (1) Effects of Irradiation on 
Structure and Functions of the Blood, (2) Response to Different Types of Radiations 
of Various organs and Tissues including Tumors, and (3) Absorption, Disposition 
and Elimination of Radioactive Elements from the Body.

I ■. 


