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PROPOSAL TO PROVIDE INDEPENDENT SCIENTIFIC ASSESSMENT OF
THE RADIOLOGICAL RISK OF RESETTLING ENEU AND BIKINI ISLANDS

BACKGROUND

Bikini Atoll is a chain of 26 islands with a combined land area of
2.32 square miles, surrounding a lagoon of approximately 243 square miles.
Bikini is the largest of the atoll's jslands and covers 0.66 square miles.

The atoll is one of 29 atolls and 5 islands comprising the Marshall Islands,
which are spread over 357,000 square miles in the central Pacific Ocean.

In January, 1946, the Joint Chiefs selected Bikini Atoll as the site to
conduct a series of nuclear tests in a program known as "Operation Crossroads.”
The Bikini people were evacuated 1o Rongerik Atoll, 140 miles east of Bikini
in March of the same year. Two years later they were moved to the U.S. military
base at Kwajalein, and then to the island of Kili, where most Bikinians
continue to live today. Between 1946 and 1958, the Bikini atoll was the site
for 23 nuclear tests.

Ever since the Bikinians were moved off their atoll in 1946, the people
have looked forward to returning to their homeland at such time when it was no
longer needed. Clearly their wish tb return to their native home is balanced by
their desire for physical safety and health for themselves and their progeny.
Their experience in dealing with the U.S. government has led them to become

cautious and distrustful. Now instead of accepting without question the



recommendations of U.S5. government scientists, the Bikini people have
requested the U.S. government fund the participation of an independent
scientist to review and interpret the most recent radiological survey.

The Memorandum Agreement of October 27, 1978, which settled the litigation

in People of Bikini v. Seamans, et al., Civ. No. 75-348 (D-Ha) provides that

the people of Bikini may select a qualified scientist having generally
accepted scientific training and experience to participate in the process of
analysis of survey results." (see Appendix A).

In 1980 the Department of Energy released a bilingual report in
English and Marshallese éntitled, "The Meaning of Radiation at Bikini Ato11.m
The report described what radiation is, how the radioactive fallout occurred
and spread as a result of the nuclear tests, and the nature and kinds of
radioactivity in the.Bikini environment of that time., Some of the delayed
health effects of ionizing radiation were discussed with particular emphasis
on cancer and birth defects., If parts of the Bikini Atoll were resettled,
the largest potential dose that an individual might receive was estimated to
range from 280 mrem/year to 6200 mrem/year, depending on which islands were
settled and whether or not the local diets were supplemented with imported
food_.l
In March 1980 Senator Henchi Balos, the elected representative of the
Bikinians to the Marshall Islands legislature, met with representatives of
Epidemiology Resources, Inc. and requested that they conduct an independent
review of the DOE study on behalf of the Bikinians. As a result, we propose:

(a)- A technical evaluation of the dosimetric information to be supplied

by the U.S, gerrnment, and

1. Bair WJ, Healy JW, and Wacholz, BW: The Meaning of Radiation at Bikini Atoll,
Publication No. DOE/TIC-11222, U.S. Dept. of Energy, Washington, D.C. Sept.,198(
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(b) A lay report to be translated into Marshallese and presented orally
to the Bikinians on Kili.

Since the Memorandum Agreement suggests that the Department of Energy and the
Department of Interijor have shared responsibility for the independent
scientific assessment, this project is divided into two phases to be funded
separately, Funding for the technical evaluation will be the responsibility
of the Department of Energy, whereas funding for preparation and delivery of
the lay report will be the responsibility of the Department of Interior.
Since the project requires technical review involving the disciplines of
radiation biology, medicfne, environmental dosimetry and social behavior,
Epidemiology Resources, Inc. is proposing a team of three scientists to
conduct the project. Dr., Henry I. Kohn, the David Wesley Gaiser Professor
Emeritus of Radiation Biology at Harvard Medical School, is proposed as
the principal investigator. Dr. Nancy Dreyer would be the co-principal
inVestigator and project coordinator, Dr, Dreyer, an epidemiologist
with training in sociology and research experience in radiation, is the
director of Epidemiology Resources, Inc. Dr. John Harley, a well known
authority in environmental radiation, is proposed as the third member for this
project. Dr., Harley was the director of the U.S. Environmental Measurements
Laboratory for 20 years and retired in 1980.

This document is a revision of our May 6, 1981 proposal to the Department
of Energy. It inccrporates all the recommendations made by Mr. Stephen H.

Greenleigh of the Department of Energy in his letter of August 19, 1680 (Appendix B).

QUALIFICATIONS OF EPIDEMIOLOGY RESQURCES, INC. (ERI)

ERI was selected for this project by the Bikinians and approved by

the | <partment of Energy (Appendix C) primarily for two reasons: (1) because of
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their scientific expertise in the area of fonizing radiation, and
(2) because ERI has no on-going contractual agreements with the Department
of Energy or any related agencies that might be construed as conflict of

interest. Currently ERI receives no federal support for research activities.

Directly Related Work Experience

The following project was conducted by the Epidemiology Resources, Inc.
staff when they were the Epidemiology Group at the Health Systems Division
of Equifax, Inc.

CLIENT: ‘Nuc1ear Regulatory Commission

5650 Nicholson Lane
Rockville, MD 20850

PROJECT OFFICER: , Dr. Michael Parsont
(301) 443-5860

PROJECT TITLE: A STUDY TO DETERMINE THE FEASIBILITY OF CONDUCTING
EPIDEMIOLOGIC STUDIES OF THE HEALTH EFFECTS OF
LOW-LEVEL IONIZING RADIATION

This project focused on identifying suitable populations for study and
evaluated the probability of conducting a definitive study on any one of
them. Occupationally exposed groups, medically exposed populations and
groups with special environmental exposure to radiation were evaluated.

The proj;ct utilized skills in epidemiology, radiation biology, occupational,
medical énd environmental dosimetry, occupational health and medicine.
Dr. Dreyer, as the principal investigator, coordinated the work of staff and

consultants, who critically considered the broad spectrum of biological
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effects of low-level ionizingradiation, the expected excess in health
defects according to dose, and the precision in dose assessment as a
consequence of natural variability and sampling error. Various sites

across the United States were visited to determine the availability of
records for the candidate populations and to identify problems associated
with obtaining access to data and with record linkage. The results

led to recommendations for policy makers and the Congress regarding the most

cost-efficient and valid investigations worthy of future support.

Project Staff

To provide the requisite combination of skills, ERI is proposing a
group of three people to conduct the scientific assessment of the Department
of Energy's radiological survey of Bikini Atoll. The proposed staff is:

Principal Investigator -~ Or. Henry I. Kohn
Co-Principal Investigator -- Dr, Nancy A. Dreyer
Advisor on Environmental

Dosimetry -- Or. John H. Harley

Curricula Vitarum

The following pages contain the C.V.s of Drs, Henry Kohn, Nancy Dreyer,

and John Harley.






Instructor and
Assistant Professor

Caz F.i'ug"é_nﬂ‘xbﬂm W

University of California
San Franclsco, CA

Physiology & Pbarmacology
Duke Medical School
Durham, NC

MAJOR COMMITTEES AND OTHER ACTIVITIES

g Member

Member

Council

Member

Scientific Secretary

Associate Editor

Committee on Nuclear & Alternative
Energy Systems, N.A.S. - N.R.C.

‘Washington, DC

Biomedical Research Review Committee
Argonne Associated Universities
Argonne, IL

Radiation Research Society
Bethesda, MD '

Radiation Study Section
National Institutes of Health
Bethesda, MD

Atomic Energy Commission

Advisory Committee on Biology & Medicine

Cermantown, MD

Radiation Research

PROFESSIONAL SOCIETIES -

PUBLICATIONS

American Physiological Society
Radiation Research Society
Environmental Mutagen Society

A complete list will be supplied on request.

1837 - 1843

1875 - Present
1874 - Present

1862 - 19865

1868 - 1870
1858 - 1862

1857 - 1961

.




ACADEMIC TRAINING

M.P.H.
B.A.

POSITIONS HELD
Director
Director of
Summer Program
Director of
Epidemiologic
Research
Epidemiologist

Summer Intern

Epidemiologist

Chapel H [ NC

Epidemiology
University of North Carolina
Chapel Hill, NC

Sociology
Brandeis University
Yaltham, MA

Epidemiology Resources, Inc.
Chestnut Hill, MA

New England Epiderniology Institute
Chestnut Hill, MA

Equifax Inc.
Health Systems Division
Reading. MA.

Depts. of Pathology and Medicine
Duke University Medical Center
Durham, NC

Contraceptive Evaluation Branch
Center for Population Research
National Institute for Child Health

and Human Developement
Bethesda, MD

Chronic Disease Branch
Division of Health Services
N.C. Dept. of Human Resources
Raleigh, NC

1978

1972

1980 - Present

1980 - Present

1979 - 1980

1977 - 1879

1978

1975 - 1976



Research Analyst Registry of Clear-Cell Adenocercinoma 1972 - 1974
of the Lower Genital Tract in
Young Females
Massachusetts General Hospital
Boston, MA :

PROFESSIONAL AFFILIATIONS

American Association for the Advancement of Science
American Public Health Association

International Epidemiological Association

National Women's Health Network

Society for Epidemiologic Research

OTHER ACTIVITIES _
Consultant DES Mothers Study 1980 - Present
Dartmouth College
Guest Lecturer Women's Health Course 1879 - Present
Harvard School of Public Health
PUBLICATIONS
MONOGRAPHS:

Dreyer, N.A., R.W. Clapp, S.J. Covino, Jr., et al.: A study to determine the feasibil-
ity of conducting epidemiologic studies of the health effects of low-level
ionizing radiation. Phase 1 Report, January 15, 1980. Nuclear Regulatory
Commission Publication NUREG/CR-1174, May 1980.

Dreyer, N.&, H.1. Kohn, R.W. Clapp, ¢t al.: The feasibility of epiderniologic investi-
gations of the health effects of low-level ionizing radiation. Final Report,
September 30, 1980. Nuclear Regulatory Commission Publication
NUREG/CR-1728, November 1980.

PAPERS AND LETTERS:

Dreyer, N.A.: Sex Roles and Delay Behaviour, (Letter), Journal of Chronic Diseass
31:493-485, 1978.

Dreyer, N.A. an§ S.V. Pizzo: Blood coagulation and idiopathic thromboembolism
in fertile womnen, Contraception 22 (2):123-135, 1980.

Dreyer, N.A., N.F. Wouds, and S.A. James: ISRO: A scale for measuring sex role
orientation in women, Sezx Roles 7(2):173-182, 1981.

-9-



Pizzo, S.V., J.G. Lewis, E.E. Campbell, and N.A. Dreyer: Fibrinolytic response and
oral contraceptive-associated thromboembolism, Contraception, in press,
1881.

Dreyer, N.A, J.E. Loughlin, F.H. Fahey, and N. Harley: The feasibility of epi-
demiologic studies of cancer in people residing near Rocky Flats, Health
Physics, in press.

Dreyer, N.A. and S.V. Pizzo: A study of menstrual variation in fibrinolytic activity
among women in the fertile age range, Submitted for publication.

Dreyer, N.A, J.E. Loughlin, E.R. Friedlander, e al: Choosing populations for
study of human health effects of low-dose ionizing radiation, American
Journal of Public Health, in press.

Dreyer, N.A. and E.R. Friedlander: The risk of neoplasia from low-dose sparsely
ionizing radiation, Submitted for publication.

ABSTRACTS:

Dreyer, N.A.: Prospects for epidemioclogic studies of low-level ionizing radiation.
Presented at the meeting of the Society for Epidemiologic Research, June

18-20, 1980, Minneapolis, MN. American Journal of Epidemiology 112
(3):424-425, 1980. ‘

Dreyer, N.A.: Examining the puzzle of health effects of low-dose icnizing radia-
tion. Presented at the meeting of the American Public Health Associa-
tion, October 22,1880, Detroit, Ml
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ACADEMIC TRAINING

Ph.D.

Sc.B.

POSITIONS HELD

Senior
Advisor

Director

-

Director

Director

Assistant
Director

Chief

Instructor and
Ass't Professor

Analytical
Chemist

Chemist

PUBLICATIONS

“JOHN H, HARLEY
SENIOR ADVISOR

Chemistry

Rensselaer Polytechnic Institute
Troy, NY

Chemistry

Brown University
Providence, RI

Epidemiology Resources, Inc.

_Chestnut Hill, MA

Environmental Measurements Laboratory
U.S. Department of Energy
New York, NY

Health and Safety Laboratory

U.S. Energy Research & Development
Administration

New York, NY

Health and Safety Laboratory

U.S. Atomic Energy Commission
New York, NY

Health and Safety Laboratory
U.S. Atomic Energy Commission
New York, NY

Analytical Branch :
Health and Safety Laboratory
U.S. Atomic Energy Commission
New York, NY C.

Rensselaer Polytechnic Institute
Troy, NY _

Union Carbide and Carbon
Niagara Falls, NY

U.S. Rubber Company, Latex Development
Providence, RI

A complete 1ist will be supplied on request.
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Task 3:

Task 4:

Task 5:

Task 6:

etc. The taking and handling of these environmental samples will be
jointly supervised by one person designated by Epidemiology Resources,
Inc. and one person designated by Lawrence Livermore Laboratory.
Technical procedures covering such matters as sampling technigues,
sample storage and transportation, analytical procedures, etc., will
be determined by joint agreement between Epidemiology Rescurces, Inc.
and a representative designated by the Lawrence Livermore Nationa)
Laboratory.

Assay environmental samples for gamma radiation, plutonium and
strontium (to be subcontracted to Environmental Analysis Laboratories,
Richmond, CA). Enough material will be collected to permit splitting
of samples for confirmatory analyses by Epidemiology Rescources, Inc.
and Lawrence Livermore Laboratory.

Compare the diet used by the Department of Energy with other available
dietary surveys and provide at least two different dietary profiles

to be used in our dosage estimates. Parallel calculations using the
Lawrence Livermore National Laboratory's dietary assumptions will

be made.

Estimate average dose per year and dose range for embryo, fetus, adults
and their progeny for likely lifestyles on resettled Eneu and Bikini
jslands.

Based on Task 5, estimate the magnitude and range of potential health

defects for resettlement of Eneu and Bikini islands.

PROJECT DgLIVERABLE: One scientific report
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Ureyer, Mr. weisda| 1 aM0TFobULr & 1er 16p: esercac vets /7.
Task 3: Transmit written report to Department of Interior plus a brief summary

of the discussion of the report by the Bikinians at Kili, as noted in

Task 2.

PROJECT DELIVERABLES: One bilingual report (1000 copies) and one summary
of meeting.
"NOTE: We assume that the cost for the translator's time and travel will be

supported directly by the Department of Interior,
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BUDGET
This is a cost proposal for a cost-plus-fixed-fee contract. Reimbursement
for translators fees and travel are not included. Our overhead rate was

modified at the end of our fiscal year, June 30th.
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Reference 1 -- SUPPORT FOR TRAVEL ESTIMATES

Destination
Brookhaven National Laboratory -- 1 person for 3 days

Ajrfare -- $151

Per diem - 225 Cost per trip = $426
Taxis -- 50

Washington, D.C. -- 1 person for 2 days, 3 trips
Airfare -- $216

Per diem - 150 Cost per trip = $451
Car rental/parking - 85

Eneu/Bikini via San Francisco -- 1 person (ND) for 14 days

(3 in California) and 3 Bikinians

Airfare: Boston-Kwajalein -- $1,528 (N.D.)
Majuro-Kwajalein -- 480 (3 Bikinians)
Per diems (11 days) - 385 (N.D.)
Per diems in CA(re: sample assa
Taxis in CA -- 100 (N.D.)

Boat from Kwajalein-Bikini -- 6,800
Boston -- New York -- 1 person for 2 days, 2 trips
Airfare -- $151

Per diem - 132 Cost per trip = $333
Taxi - 50

San Francisco (LLNL) -- 1 person, 2 trips (5 days, 2 days)(J.H.)

Ajrfare -- $920
Per diem - 375 (5 days); 150 (2 days)
Car rental - 75; 30

Cost per trip: $1,370 (5 days); $1,100 (2 days)

-19-
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APPENDIX A

IN THE ONITED STATES DISTRICT COURT
FOR TEE DISTAICT OF RAWAII

THE PECPLE OF 3IXINI,
e al..,

Plaintiffs,

Civil No. 75-348

ROBERT C. SEAMANS, JR.,
ex 2l

Defandants.

MEMORANDUM AGREEMENT
The parties to the above-entitled action, cscog-
nizing the intarest of the Bikini pecple in thei:r resettilement,

agree as follows:

I. Coordination, Planning and Management
of the Bikini Resettlement Proiect

1. Maximum practicable participation by the
Bikini pecple in the Bikini resettlement project, including
both its planning and executiocn phases, is necessary and
desirable.

2. Operational supervision of the piojoct shall be
the responsibility of the High Commissionsr of the Trust
Territory of the Pacific Islands or his appointee, and the:s
shall be a project manager who will reside in the Marshall
Islands during the life of the project.

3. The Bikini{ Council shall be consulted with
respect to the appolintment of the project manager, and the
project manajer shall have an obligation to inform and
consult with the Bikind Coungil at all times with Iespect %0
the project.

4. The pr>ject manager shall hold & meeting with

the Bikini.;coplc at their principal place of residence

-21-









IV. General ?rovisions

1. It is the intsntion o the parzies 0 h:s
agreament that the terms of the agreeman: shall survive any
change i{n the political status of the Marshall Islands,
subject to the wishes of the Bikini pecple.

14, The execution of this document in rno way
constitutes an admission that the Trust Terziwory of the
Pacific Islands defendants have submitted to the jusis-

dizticn of the United States District Court for the Distsice

of Kawail.
The Pecple of Bikini by Fedaral Defendants
Bikini Counsel (Department of the Intericor |
ocn behalf of the Governzent
of the Trust Terzitcriss
' S . of the Pacilic Islands)
By: '3527/4;n2?1‘~=¢/7
(/ ,Sonathan M. Weisqall }553
. By: Z
' . 3. Aanca..l
Attorzey for Plaintiffs - Attorney for Federal Delendarts
Ot:tobc:“‘,‘, . 1578 Octobaer J 2, 1978
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IN THE ONITED STATES DISTRICT COURT
FOR TEE DISTRICT OF HEAWAIZ

THE PEOPLZI OF BIXINI,
et al.,

Plaintifis,

Civil No. 75-348

ROBERT C. SEAMANS, JR.,
at al.,

Defandants.

STIPULATION OF DISMISSAL

The parties to this action, having agreed ¢'>n
the terms of settlement of all issues herein by Memocrandum
Agreement dated October 27, 1978, hersby stipulate that this
action be dismissed pursuant to Rule 41(a) (1) (i), F.R.Civ. P.

EARCLD FONG
‘United States Attorney

Boward 1. Chang
Aszistant United States Attorney

{

) it t

"/ Jonathan M. Welsgall

{

. “ Attorney for Plaintiff Atforneys for Federal Defencants
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will deduct an appropriate portion of transportatlon expense

from our contract payment. If such coordination is clearly
impractical,

then you may proceed as indicated in the
proposal.
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4. Should Epidemiology Resources, Inc. base its dose calculation
upon any dietary assumptions other than those used by the
Lawrence Livermore National Laboratory, parallel calculations
using the Lawrence Livermore National Laboratory dietary
assumptions also should be included so that the source of any
differences due to the assumed diet is clear.

We must observe that it is our belief that obtaining 40 environmental samples
from Bikini Atoll is not required by the court agreement and, further, is of
dubious scientific or technical merit. Nevertheless, we are sensitive to the
desire of the Bikini people for site confirmation and we therefore agree to
accommodate their perceived needs.

We must observe also that the court agreement requires review by a single
scientist. Because you believe that a small team is required to comprehen-
sively review the data, and perform related tasks, we have agreed to your
request so that there will be absolutely no question of our having provided
every resource needed to perform this task. Please understand that if you
wish to alter the distribution of time among the three principal investi-
gators (without exceeding the total amount allotted to them by contract)
this would be acceptable to us.

As stated in previous letters dated January 22, 1981 and March 31, 1881, the
Bikini people must formally acknowledge that execution of this contract with
Epidemiology Resources, Inc. constitutes full and complete compliance by the
Department of Energy in fulfilling the Department's sole outstanding
obligation under the terms of the Memorandum Agreement settling the
Titigation.

Inasmuch as this contract will be between the Department of Energy and
Epidemiology Resources, Inc., and since your letter-proposal of May 26,
1981, is neither on Epidemiology Resources, Inc. letterhead nor signed by an
authorized Epidemiology Resources, Inc. officer, a proposal from Epidemi-
ology Resources, Inc. addressed to the Department of Energy and signed by an
Epidemiology Resources, Inc. official will be needed in order to comply with
Departmental procurement requirements. We look forward to receiving a
proposal from Epidemiology Resources, Inc. Written agreement on the condi-
tions and procedures set forth above can be either incorporated directly into
the proposal or set forth in a letter which will become part of any signed
agreement.

Please call us if you have any questions.

NGrethlei

eputy Assistant Secretary

vironment, Safety and Health

Enviromngental Protection, Safety and
Emergency Preparedness
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ol o B o M 2 I

. Robison, LLNL
. Gottlieb, DOE/CGC

Ray, NVOO

. Wachholz, DOE/EP
. Gill, DOE/OGC
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the personnel and competence. available to Epidemiology Resources, Inc.
(ERI), the Department of Energy finds ERI to be acceptable as “...having
generally accepted scientific training and experience...” to review the
results of the radiological survey of Bikini Atoll.

Several points in my letter to you of January 22, 1981, need to be
reiterated, however. Firstly, the Agreement speaks to “a qualified
scientist," and, while we have indicated a willingness to consider the
participation of two scientists because of the multi-disciplinary nature
of the material to be reviewed, we feel that a single person must be the
responsible agent. Furthermore, while the Department of Energy is will-
ing to consider the participation of two scientists, your letter speaks
to the involvement of three people; this goes somewhat beyond the terms
of the Agreement and of our previous discussfons. Such an expansion of
the "independent scientist” will need to be the subject of further
negotiation. =

Secondly, should agreement between ERI and the Department of Energy
ultimately be reached, it must be clearly recognized and formally
acknowledged by the Bikini people that this constitutes full and complete
compliance by the Department of Energy in fulfilling its sole outstanding
obligat{on under the Agreement.

-29.
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Of course, our previous statements regarding reviewers' independence and
access to data remain valid. '

In summary, we are pleased to agree to your request that ERI be selected
in place of Di». Fabrikant as the "independent scientist" to review the

radiological survey of Bikini Atoll, and we will be pleased to enter into
discussion regarding the matter with you.

Sincerely,

I PPt

Bruce W. Wachholz
Office of Health and
Environmental Research
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