
' 
' 
' II 
II 
II 
I 

II 

' 
' 

~· 

II 

' 

407786 

REPOSITORY 
Z:oakltA/Jetf /l/a-f~11 

COLLECTION 

BOX No. !VA 

FOi.DER &.A 

PRELIMINARY REPORT 

RONGELAP REASSESSMENT PROJECT 

APRIL 20, 1988 

TO: The President and Congress of the United States 

FROM: Henry I. Kohn, Referee 

Ronqelap Reassessment Project 
1203 Shattuck Av., Berkeley, CA 94709 
(415) 526-0141 

The Medical Research Cl'ntt-r 

Brookhaven National Laboratory 

)Jpton. L. L, New York 

LAil 



I 

' 
' I 
I 

I 

I 

' I 
i 

• • • • • • • • • • 

ABSTRACT 

This preliminary report provides the basis for testimony o be given 
on April 26, 1988, before the Rouse Appropriation Committee on Interior, 
Representative Sidney Yates, Chairman. 

It was considered important for both the Congress and the 
people to present an overview of the material now available ra 
to wait until all questions have been answered. Meeting the h 
has involved some last minute pressures. The final report wil 
be issued within 2 - 3 months. 

Rongelap 
her than 
arinq date 
probably 

The chief conclusion is that, based on the estimation of dult 
dosage, Rongelap Island may be resettled now. That conclusion however, 
presupposes certain conditions for living which are set out an 
discussed in Section 5 (which may be read without reference to the rest 
of the Report). 

The chief unsettled point is the dose to infants: it is c rrently 
under review • 

Another unsettled point is the transuranic dosage (pluto 'um-293, 
-240, americium-241) • 

It is important to bear in mind that the dosage under di 
that from continued residence on Rongelap Island from 1978 ( 
present), onwards. This adult dosage over the next 30 years · 
to be no more than 1 to 2% of that experienced from fallout i 
the Bravo shot. The historical data included in the Report a 
interest for general orientation • 

As referee, I am solely responsible for the contents of 
However, two consultants have strongly objected to major port 
and I am therefore putting their comments together, in their 
Note 13. For comparison, I suggest that they be read in conj 
Section 5 of the Report (Discussion and Recommendations) • 
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1. INTRODUCTION 

1.1 Task 

Rongelap Atoll was contaminated with radioactive fallout i 
a result of the Bravo thermonuclear test-shot at Bikini, 130 mi 
In 1978, to inform the Rongelap people of the extent of residua 
contamination 24 years later and of its potential effects upon 
health, DOE (Department of Energy) surveyed the region and subs 
issued a specially prepared book report in Marshallese. 

The book was entitled, The Meanin of Radiation for Those 
the Northern Part of the Marshall Islands that were Surve ed in 
and was published in 1982. (Ve shall refer to it as DOE-1982.) 
part dealt in general with radiation and fallout, and how they 
affect plants, animals and man. The situation at Rongelap was 
specifically on pages 38 - 39. (Note 1) 

DOE's assessment of Rongelap Island was not accepted by t 
Rongelap people, so much so that in 1985 the residents abandone 
homes and moved to Majieto in Kwajalein Atoll. 

The U. S. Congress, therefore, provided for an independent 
assessment of DOE's conclusions for Rongelap Island in the Comp 
Free Association Act of 1985 (U.S. Public Law 99-239, section l 
Note 2). The functions of the present report are therefore as 

"[The referee shall] review the data collected by the 
of Energy relating to the radiation levels and other condi 
Rongelap Island resulting from the thermonuclear test ••• Th 
purpose ••. shall be to establish whether the data cited in 
the conclusions as to habitability of Rongelap Island as s 
in the [book] ••. are adequate and whether such conclusions 
supported by the data •••• If ••• the data are inadequate to 
support ••• habitabilty ••• the government of the Marshall isl 
contract ••• [for] ••. a complete survey ••• [and for recommenda 
of] ••• the steps needed to restore habitability ••• " 

1.2 Procedure 

The DOE-1982 book now under review was discussed with its 
author, Dr. William Bair (Pacific Northwest Laboratories, Riehl 
Washington 99352), and Dr. Bair has read the parts of this Repo 
referring to it. Dr. William Robison (Environmental Sciences D 
Lawrence Livermore Laboratory, Livermore CA 94550), who supplie 
field data was also interviewed and has read this Report. 
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Relevant Rongelap studies that were supported by DOE at B 
National Laboratory (Upton, New York 11973), were discussed wi 
William e. Adams, (Medical Department) and Kr. !. Lessard (Saf 
Environmental Protection Division). The citation of their wor 
Report has been checked by them. 

Additional information from DOE-supported laboratories t 
available after DOE-1982 had been written was made available t 
Adams, Lessard and Robison. Also, we have taken a number of 
the field and have had them analyzed independently. 

okhaven 
Dr. 

y & 
in this 

at became 
us by 

amples in 

Other sources of information in the international literat re have 
been used and are cited in the text. 

We have also discussed from time to time various matters 
the Report, or the progress made in developing it, with the Ro 
people or their representatives, including Senator Jeton Anjai 
1006, Majuro, Republic of the Marshall Islands, 96960. 

We have also consulted Kr. Peter Oliver, Special Assista 
Compact Affairs, Republic of the Marshall Islands, P.O. Box 1 
96960 • 

The Reassessment Report (the present document) was writt 
I. Kohn in his capacity as Referee under contract with RepKar 
opinions and statements made are therefore his responsibility 
however, was greatly facilitated by employing an internationa 
experts, selected so as to represent a variety of overlapping 
that would cover the problems under examination • 

If they chose to do so, the consultants who were still i 
disagreement with the final draft of the Report (having discu 
versions with Dr. Kohn), were asked to write brief notes on t 
views to be mentioned in the text and to be included as footn 
among the "Notes to the Text". The absence of such comment, 
does not necessarily indicate agreement with the entire text. 
commentary by Dr. Bertell and Kr. Franke is given in Note 13 • 

elating to 
gelap 
, P.O. Box 

for 
Majuro, 

by Henry 
The 
The task, 

panel of 
specialties 

sed earlier 
eir own 
tes or 
owever, 

A major 

4 



• 
• 
• 
• 
• • 
• • • • • • 
II 

The following scientists participated in the Project. 

Referee 

HENRY I. KORN, Ph.D., M.D. (radiation biology) Gaiser Profess 
Emeritus of Radiation Biology, Harvard Medical School; 
Bikini Atoll Rehabilitation Committee; 1203 Shattuck Ave 
CA 94709 (415-526-0141) 

Consultants 

airman, 
, Berkeley 

S. J. ADELSTEIN, M.D., Ph.D. (nuclear medicine). Professor of 
Radiology, Harvard Medical School; Director of Joint Pro ram in 
Nuclear Medicine at Beth Israel Hospital, Brigham and Wom n's 
Hospital, Children's Hospital and Institute, and Dana Far er Cancer 
Center; Vice-President, National CoJDJlission on Radiologi al 
Protection and Measurements; 25 Shattuck St., Boston, MA 02115 
(617-732-1535) 

B. J. DUNSTER.B.Sc., C.B. (health physics) Formerly Director 
National Radiological Protection Board (United Kingdom), Member, 
International Commission on Radiological Protection; Resi ence: 52 
Thames St., St. Ebbes, Oxford, OXl lSU, United Kingdom 
(011-44- 865-251-716) 

A. S. KUBO, Ph.D., MBA, P.E. (civil and nuclear engineering) 
Vice President, Technical Applications, The BDM Corp. 7 15 Jones 
Branch Drive, McLean VA 22102 (703-848-7294) 

H. G. PARETZKE, M.Sc., Ph.D. (radiation risk analysis) Bead, adiation 
Risk Analysis Section, GSF Institut fQr Strahlenschutz (I stitute 
for Radiation Protection), Ingolstidter Landstrasse 1, D- 042, 
Neuherberg 2225 Federal Republic of Germany GE-055 
(011-49-893-187-2225) 

r. L. PETERSON, Ph.D. (hydrology and geology) Professor of 
Hydrology and Chairman, Dept. of Geology and Geophysics, 
of Hawaii, Honolulu, BI 96822 (808-948-7897) 

W. J. SCHULL, Ph.D. (epidemiology: cancer, genetics, birth 
Director of Center for Demographic and Population Geneti 
Professor of Buman Genetics, Univ. of Texas Health Scien 
Houston; Formerly Director of the Radiation Research Fo 
Hiroshima-Nagasaki, Japan. Address: Population Genet' 
Box 20334, Houston TX 77225 (713-792-4680) 
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E. L. STONE, Ph.D. (soil science} Pack Professor Emeritus of 
Forest Soils, Cornell University: Adjunct Professor, Dept of Soil 
Science, 2169 McCarty Ball, Univ. of Florida, Gainesvill , FL 
32611 (904-392-1956) 

Consultants nominated by the Ronaelap people 

ROSALIE BERTELL, Ph.D., G.N.S.H. (biometrician} Editor in Chie , 
International Perspectives in Public Health; Commissioner 
International Commission of Health Professionals, Geneva: 
President, International Institute of Concern for Publ c Health, 
830 Bathurst St., Toronto, Ontario M5R-3Gl Canada 
(416-533-7351} 

UTE BOIKAT, M.Sc., Ph.D. (radioecology), Executive of the Depa tment 
of Public Health, Freie und Bansestadt Hamburg, Tesdorpfst .8, 
D-2000 Hamburg 13, Federal Republic of Germany. 
((011-49)40-44195334}. 

BERND FRANKE, M.Sc. (radioecology), Executive Director (Wash' gton 
Office), Institute for Energy and Environmental Research, 
6935 Laurel Ave., Takoma Park, MD 20912 (301-270-5500) 

Others who have informally helped in the production of th' report: 
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2. · BACKGROUND -- THE RONGELAP EXPERIENCE 

Rongelap Atoll is located about 2,500 miles southwest of B waii, at 
12°N, 167°E (Fig. 2 11). It comprises more than 50 low-lying i lands and 
islets, total area 3.07 sq. miles, which bound a lagoon of 400 q. miles. 
The largest and by far the most important island, Rongelap, has an area 
of 0.3 sq. miles. 

The geological structure is that of a coral reef atoll res ing on a 
submerged volcanic mass. The islands are made of reef debris, rimarily 
of sand and gravel size, and reef organisms. 

The atoll is typical in appearance, and the islands are co ered with 
vegetation. However, a major factor limiting the kinds of plan s that 
can be grown as staples is the long dry season. 

The Marshall Islands Statistical Abstract of 1986, issued y the 
Republic, lists the population of the atoll as totalling 235. 
Previously, it was 165 in 1973, 189 in 1967, 264 in 1958. In 1 54 at the 
time of the Bravo incident, 84 persons were evacuated. (These 
fluctuations reflect the need to work elsewhere.} Earlier reco ds for 
Japanese and German periods of control are: 99 in 1945, 98 in 935, 110 
in 1920, 100 in 1906, 120 in 1860. 

However, Kr. Peter Oliver, the Republic's Special Assista 
Compact Affairs, has informed me that the Rongelap Distributio 
now makes per capita payments from its Nuclear Claims Fund to 
individuals. Currently, these amount to $1480 per year to tho 
to fallout in 1954, and $480 to others. The Council has also 
that 2,277 individuals qualify for the benefits of the Section 
Care Program as a result of their ties to Rongelap. 

2.1 Bravo test -- 1954 

The initial event occurred on Karch 1, 1954, when a 17-me 
thermonuclear device was set off at Bikini Atoll, the Bravo te 
device was 1000 times as powerful as the bombs that destroyed 
and Hiroshima; its cloud rose 25 miles above the earth, and a 
minutes had a diameter of 70 miles. 

It had been planned that the "cloud" would be blown to th 
north (Fig. 2.1 11). Unexpectedly for whatever reason (Note 3) 
blown to the east so that at about 5 hours after detonation fa 
at Rongelap Atoll, and during the ensuing 7 hours fell in such 
as to suggest to Rongelapese, who had never seen snow, that it 
snowing (Sharp & Chapman, 1957}. Rather than avoiding contact 
played in the powdery, finely granular fallout, and no particu 
was made to separate it from food or clothing. No warning was 
been issued by the military. 
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About 50 hours after the "shot", the Navy removed the 64 R 
residents from the Atoll to the medical base at Kwajalein (Shar 
Chapman, 1957; Cronkite et al, 1956) Also, eighteen visiting 
Rongelapese were removed from Sifo Island, Ailingnae Atoll, and 
Utirik people from Utirik Atoll. It was immediately recognized 
surveillance and care of these people required far more profess 
staff than the base could supply, and a special medical team hu 
organized for this purpose in the United States, utilizing nava 
personnel, reached the base 8 days after the detonation. 

Consistent with a whole-body dose of 190 rea (over two day 
two-thirds of the Rongelap group experienced nausea, 10\ with v 
and diarrhea, which cleared within three days or so, and all s 
depressed white-blood-cell counts (Cronkite et al, 1956). As 
the skin dose from physical contact with fallout, about 70\ de 
skin lesions of widely varying severity after a latency period 
three weeks. Kost of these were to heal successfully but a fe 
significant scarring. 

The most "significant" part of the initial exposure produ 
immediate signs or symptoms. A half-dozen thyroid-seeking rad 
entered the body through fallout-contamination of food and wat 
the course of the following weeks these iodine and tellurium 
radionuclides delivered doses that eventually caused thyroid h 
and the appearance of thyroid tumors. 

The Bravo test posed new dosimetry problems, only vaguely 
before. Owing to the gigantic energy-yield at ground level, g 
quantities of coralloid radioactive material were generated (B 
and Nagasaki had involved high air-bursts): 142 radionuclides 
involved whose radiations and rates of decay varied greatly, a 
eventual effects depended on the weather conditions and the li 
of the exposed population. 

At the time of evacuation, the exposure rate in Rongelap 
1.2 - 2.3 R/hour. The whole-body dose of "175 R in air" repor 
was approximately correct. The dose estimate for the thyroid 
however, was much too low because only iodine-131 had been co 
the calculation. As a result, the appearance of thyroid dise 
was quite unexpected. 
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An upwards revision of thyroid dose was reported in 1964 
iodine-133 and iodine-135 were included. (James, 1964). The 
1984 (Lessard et al, 1985; Lessard, 1984a), based on a compre 
planned attack on the problem (Bond et al, 1978), put the mea 
whole-body dose at 190 rem. The revised total dose to the th 
including contributions from all seven important radionuclide 
greatly increased and varied significantly with age at exposu 
-- from 5,200 rem for a one-year old to 1,600 rem at age 14, 
rem for the adult male. It was estimated that 95\ of the thyr 
received durinq the first three post-exposure weeks, and 100\ 
three months (Note 4). 
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1964-75. Unquestionable damage to the thyroid gland, espec ally to 
those exposed below the age of 10, made its appearance. A reexa ination 
of earlier estimates of dose to the thyroid gland led to their e evation 
by a factor of about 2 for adults, and 5 or more for children. he 
administration of thyroid hormone (interrupted on occasion) to t e entire 
exposed population was begun in 1965 as a prophylactic measure a ainst 
thyroid neoplasia (nodules, cancer), and also to correct for pos ible 
losses in thyroid function. 

By the end of 1974 (Fig 2.3 I l), the thyroid tumor recor was as 
follows: 

Age below 10 in 1954: 17 tumors in 19 persons examin 
including 1 cancer. 

Age 10-18 years in 1954: 2 tumors in 12 persons exam ed. 

Age above 18 years in 1954 3 tumors in 33 persons 
examined, including 2 cancers. 

Almost all persons with thyroid nodules were sent for surg al 
treatment to the Cleveland Metropolitan Hospital, Cleveland, Oh Each 
one was compensated at the rate of $25,000 per surgery. 

The occurrence of thyroid disease as well as a case of acu e 
leukemia worried the Rongelap people. The medical team was ace sed of 
having deceived the Rongelap people and of using them as guinea pigs. 
The Brookhaven medical services were boycotted during 1972, but they were 
accepted later in the year after a favorable report on the matt r by an 
international committee. 

1976-79. Kore thyroid nodules appeared. The Rongelap pe 
continued to be worried. They asked for an independent health r 
which was not granted. A group of Brookhaven scientists propos 
comprehensive dosimetry review (Bond et al, 1978), which DOE th 
(Lessard, 1984a: Lessard et al, 1984c: Lessard et al, 1985). 
Independently, DOE initiated a "Northern Marshall's Survey" ba 
aerial survey by EG&G and some terrestrial work by Lawrence Liv 
National Laboratory (Robison et al, 1980; Robison et al, 1982b 
& Meibaum,1981). 
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1980-84. DOE summarized its survey results in 1982 with a report in 
Karshallese, embellished with colored illustrations. (This is t e DOE-
1982 book under review in the present report. See Note 1.) The 
conclusion, that Rongelap Island was safe, was not accepted by 11 of the 
people. The Rongelap people requested the Government to transf 
another atoll. Significant parts of the anti-nuclear document 
Half-Life, were filmed at Rongelap. The film suggested that t 
had been used as "guinea pigs". 
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1985. The Rongelap people abandoned Rongelap and sailed fo Majieto 
Island in Kwajalein Atoll. The U. S. Congress passed the Compact of Free 
Association Act of 1985 (Public Law 99-239) of which Section 103 i) is 
the basis for the present inquiry (Note 2). 

1987 The following points are of major interest for the p sent 
report. 

(a) A clear distinction should be made between the late e fects of 
the large acute exposure in 1954 (190 rem whole-body) and the p ssible 
(but as yet undetermined) effects of the much smaller chronic d se since 
resettlement in 1957 ( 3.5 rem or less to 1978). 

(b) The original dose estimates for the 1954 exposure wer 
low for the thyroid gland (Cronkite,1954; Dunning, 1957). The 
for major correction later on weakened or destroyed Rongelap co 
in DOE. The residual radiation doses during the first years of 
resettlement may also have been underestimated, but the correct 
be very much smaller. -

(c) The occurrence of thyroid tumors ( ,.._ 30%) 10 years 
after returning to Rongelap (Fig. 2.3 11; Note 48) has been a 
experience for the Rongelap people. In addition, eight cases 
hypothyroidism have been observed (Adams 1988). 

(d) No significant increase in tumors outside of the thy 
has been seen (Adams et al, 1984), except for l basal cell epi 
1987 (Adams 1988) in the 81 persons at risk. 

(e) No obvious gross difference in survivorship between 
1954-exposed and 1954-unexposed groups has occurred (Fig. 2.3 
Although statistically significant decreases in some blood-eel 
have been noted (Adams et al, 1982), none has been clinically 
significant. 

(f) Based on four parameters (longevity, thyroid nodules 
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carcinoma, blood counts), there is no evidence of effects fro the 
chronic low-level exposure associated with length of residenc on 
Rongelap since 1957 (Note 4(b)}. These studies are admittedl 
exploratory and cover only a small part of the health spectru • However, 
the average dose over the period 1957-78 is quite small (3.5 m or 
less), and will be accumulated at lower rates in the future • 

12 



c 
~ 

II.I 
en 
8 
c 
UJ 
~ 

' 
! en 
SI 

""' I 
c -I 
0 • 
~ 

I 

I .I 

' 

' I 
I 

I 

I 

I 

I 

I 

I 

SOOD 
or 

more 

~000 

3000 

2000 

,: ·.· 

- -1-~-·-·~-- .. 
I. 

_1;;. .... 

13 

.~,-

... ·1 

14-. .. -! . 
•1 · • ~ ··t .. · 1 · I . 

+ l.::.L .~ --~L -+·· . ~: J . . . . . • ·: ~ ., 

+~~ -· ···-i- J: 
+.r+~ol-'-lh"+.+·_·:.i_'·-1· -"+: ..;·i-,·:;t.: ~ j ~; 

.::; ~ ~ ~~ -~· -· !.· - '.i··· 
'""""---~~.,_;,,.__,_._ ~,4·~·,+· ..;.j."+.;;1-..J.;:.i;..;.t~i--1::..i...;;~-~-~~:.i.:.+-~~~~~~.l.ol-=-H~~-+~~~;;;.;..;+;..i,.4-';r.:~fJif . '. ..! ... _,. ... ,. 

'" 
. .. ~:. .~:. 

'I ~ •; •:I : 

- :! ....• 1. 

Figure 2.3 fl. Latency period for appearance of thyroid nokules 
related to thyroid dose received in 1954 at 
longelap ' lilin;nae, and Utirit. Details on 
thyroid dosage are given in Table 1.4 12. 

(Figure courtesy of V. B. ldaas, Brookhaven National Labora1bry) 
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Survival as a function of tiae after 1954 
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The nuabers exposed and whole-body doses were: longela , 61 
persons, 190 rea; Ailingnae, 19 persons, 110 rea; Uti ik, 161 
persons, 11 rea. The unexposed group of 86 llongelapese was aatched 
(age, sex) in 1951 to the Rongelap-lilingnae group and as been 
followed for survival annually • 

(Figure courtesy of V. B. Adaas, Brookhaven Jational L oratory.) 
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3. REASSESSMENT 

With the foregoing as background, let us now attempt to an 
questions which the Congress has asked: Were the doses calcula 
for 1978 correct? Does it follow that Rongelap is habitable? 
what should be done? 

It should be noted that the technical position has changed 
1982. More data have been published so that the original meage 
has become more robust. In addition, we shall consider the fin 
the Brookhaven National Laboratory, using an important method w 
DOE-1982 failed to consider, and also our own findings.* 

er the 
d by DOE 

f not, 

since 
sampling 

ings of 
ich 

The data base employed by DOE-1982 comprised the results o the 
Northern Marshall Islands Survey of 1978 (September-November) w ich had 
been planned as an aerial reconnaissance to map external gamma- ay 
exposure rates (normalized to l meter above ground level) (Tipt n & 
Meibaum,1981). Two helicopters were employed, operating from a major 
support vessel, the U.S.H.S. Wheeling • 

Subsequently the Livermore Laboratory program was added to obtain 
soil, water, vegetation and fish samples at each atoll "as time and 
facilities might permit" (Robison et al, 1982, Part 1). The tie spent 
at Rongelap Atoll permitted 7 days for 9 islands, of which the ajor one 
was Rongelap. Operating from a large ship that had to cruise a a 
considerable distance offshore, and whose primary function was erial 
reconnaissance, restricted the terrestrial work significantly. 

The radionuclides dealt with were five: cesium-137, which is 
distributed throughout the body: strontium-90, a bone seeker: 
plutonium-239.-240 and americium-241, which have very long half lives and 
which are tightly bound by bone, liver and testes (Table 3 11). 

The Livermore group took soil samples from some 20 scatte d 
locations on Rongelap Island whose averages (picocuries/gram) f r 0-10 cm 
depth were: cesium-137, 12: strontium-90, 7.1; plutonium-239,- 0, 2.6; 
americium-241, 0.9 (Table 3 12). 

This soil contamination provided the basis for human expo 
ways. Radiations emanated from the ground or standing vegetat' 
to external dose. Radiations that emanated from food and wate 
entering the human body were responsible for internal dose. 

re in two 
n leading 
after 

* B. Franke states that the enabling legislation calls for tudy of 
only the original findings and report. A second committee sho d 
consider subsequent findings, and a third group should execute its 
recommendations. 

15 
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The total dose received was the sum of the external and in 
doses. The external whole-body dose was estimated by measuring 
exposure in air (e.g., at l meter above ground) and applying a 
based ultimately on measurements with phantoms to the meter rea 
internal dose was estimated by the Livermore group on the basis 
assumed diet and the analysis of the radionuclide contents of R 
food products in it. 

The lagoon and its fish were found to be a trivial source 
Ground water (well water) was an unimportant source, since its 
was very low and, in any case, the people relied heavily on cat 
rain rather than wells (Noshkin et al 1981). 

Before considering the data, the nonprofessional reader ma 
consult Note 6 which explains the radiological usage of such te 
exposure and dose, and the definition of their units. It may a 
noted here that my use of the term whole-body dose (internal) u 
signifies the committed effective dose equivalent; the tissue 
(internal) is usually the committed dose equivalent. The Liver 
Laboratory calculated its doses as integral doses, i.e., for a 
period of time, the annual dose for each year was summed. 
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TABLE 3 #1 SOURCES OF FALLOUT RADIATION AT RONGELAP 

P · · 1 d. · a/ ICRP-derived l:raction 
Half- I 

r1nc1Ea ra iat1ons 
Radionuclide !absorbed life a limit on dauy 

~ b/ ;$cf c,df oral intake from gu~fin 
adults Ir' 

years MeV MeV MeV pCi/df/ 

Cesium-137 30 - 0.187 .66 9860 * 1.0 5920 ** 

Strontium-90 29 - 1.13 - 2470 * .3 1480 ** 

Plutonium-239 24,065 5.23 - - 30 ** (60) .001 

-240 6,537 5.24 - - 30 ** (60) .001 

Americium-241 432 5.57 - - 37 ** (67) .001 

af ICRP Publication 38. (Radionuclide transformations) 

bf Quality factor, 20 
cf Quality factor, 1 

df X and gamma rays are omitted whose total contribution to dose wo ld 
be less than 10\. 

ef 
Derived fro• ICRP Publications 30 and 48. Tbe IClP li•it on i~~ate for 
workers was divided by 30 (*) to bring the annual co .. itted eff !ctive 
dose-equivalent to 170 area, or by SO (**) for 100 area. The l~RP Hait 
includes a factor of 2 to prevent any one tissue receiving aore than SO 
rea. That factor is unnecessary in the present low-dosage cast. The 
nual>ers in parentheses give the applicable guide without such 
correction.* 

ff ICRP Publication 30. Suppleaent to Part 1. (Annals, Vol. 3), ~ nd IClP 
Publication 48 for transuranics. 

*John Dunster adds: The intate liaits apply to adults. ror c ildren, 
the strontiua liait shoul4 be divi4ed by a factor of about 3, ~4 those 
for plutoniua and aaericiua by a.bout 2. <•ational ladiation Pr, tection 
Board G 81, lug 81.) 

. 
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TABLE 3 12 
RONGELAP ISLAND: RADIONUCLIDE SOIL PROFILIS•tt 11 

Average specific activity for dry soil (pCi/~ ) 

Depth Cesiua-137 Strontiua Plutoniua laer. ciua 
(cm) -90 -239,-2,0 -2· 1 

1978 1987 1978 1987 1978 1987 1978 1987 197, 1987 

0-5 0-10 15 10.6(7) 6.9 3.2 1.1 1.7(3) 

5-10 9 7.7 2.0 78 

10-15 10-20 5., 6.7 1.1 '1 

15-25 2.6 ,.5 .35 18 

25-40 1.8 2.1 .07 08 

0-40 5.0 4.6 .89 35 

Nullber of 
profiles 27 20 18 7 

•I The 1978 profiles are from Robison et al, 1982, Part'· lppeldix B. 

•1 The 1987 values are fro• Boitat and Paretzte (Note 8). The ~uaber of 
samples is given in parentheses. They are corrected back to 19~8. 

18 
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4. DOSE 

DOE-1982 reported three doses for the Rongelap people who uld live 
on Rongelap Island for the period 1978-2008, tacitly assuming a onstant 
diet. To this DOE-1982 added the stipulation that the diet wou be 
based on "local food only from Rongelap Island" (Note 1). 

It should be pointed out, however, that the stipulation of "local 
food only" is incorrect. The doses used by DOE-1982 were estim ted by 
Robison et al (1982b), who based them on the type B community d et 
described by Naidu et al (1980). That diet involves imported f ods 
brought in on a regular basis by supply ship. 

The three doses are as follows: 

(l) The "highest average amount of radiation the people m. qht 
receive in any part of the body" was 2.5 rem.. I take this to b 
Livermore's "integral dose" in which each year's delivery is su ed over 

the 30 years (Robison et al, 1982b, Table 17). I will com.pare it t 
committed whole-body dose (rem) over 30 years (i.e., the commit 
effective dose equivalent for a standard man). 

ed 

(2) The corresponding bone marrow average would be 3.3 re (Robison 
et al, 1982b, Table 14). I take this to be the "tissue dose" ad it is 
approximately equal to the committed dose equivalent. 

(3) The hiqhest dose to any one person was set at 0.4 rem 
being three times the average dose. 

For orientation, it may be said that DOE's whole-body and 
bone-marrow doses are for practical purposes confirmed by recal 
employing the original data and corrected assumptions, and by t 
employing subsequent findings on additional field samplings. 

However, the independent assessment by the Brookhaven Nati 
Laboratory, based on whole-body counting for cesium and urinar 
for strontium, lowers the whole-body dose significantly. This 
in my opinion, is the definitive one. 

Brookhaven's estimate of the transuranic dose (plutonium, 
has raised the question of the size of its contribution to dos 
which is under discussion--but in any case, apparently not gre 
to prevent a decision from being made. This matter will be di 

The question of infant dosage, neglected previously, has 
with specifically (or will be). 

this 

ulations 
ose 

nal 
analysis 
stimate, 

mericium) 
-a matter 
enough 
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en dealt 

19 



4.1 External Dose 

The aerial survey (Tipton & Keibaum, 1981) provided DOE with 
important information on exposure to fallout in the Northern Mars 
Islands. As the survey proceeded south and east from Bikini Atol , 
seat of the Bravo shot, the external exposure rate fell ( Table 4. 
It was calculated for l meter above ground level. 

11 
the 
11). 

At Rongelap Atoll (Figure 4.1 11), the islands fell into fou 
exposure groups (microreoentgens per hour) from north to south: N n, 
Yugui, Lomuilal (28-43 µR/b), Eniaetok, Kabelle, Gogan (10-27 »R/ 
Busch, Borukka, Gabelle, Tufa (5-9 µR/h); Rongelap and Arbar (4.1 .5 
µR/h). 

The external dose (whole-body), was calculated from exposure y my 
assuming l roentgen= 0.7 rem (Kerr, 1980). For Rongelap Island e 
annual dose was .028 rem, well below the EPA guide of .170 rem/ye ; 8 
other major islands were also below the guide (Table 4.1 11). 

20 

There is also a shallow dose to be considered, that due to b a rays 
which travel for short distances into those parts of the body tha are 
near or in close contact with the soil and that are unshielded. eir 
contribution is considered to be negligible (Note 9). 

These estimated external gamma-ray dose rates are maximal on 
Indoors the rate is reduced by about 50\. Likewise, the rate is duced 
by about 50% in the immediate vicinity of houses owing to the cor 
gravel that is spread around them (Shingleton et al, 1987 and Rob· on et 
al, 1982b). 

Other annual contributions to external dosage which are not · eluded 
come from cosmic radiation (.028 rem) and medical exposure. 

In summary, the contribution of fallout to the total externa 
radiation dose at Rongelap Island in 1978 was approximately .028 
year uncorrected for the shielding within or around buildings, wh· 
would decrease it by 25% or more. The 30-year whole-body dose wo 
.590 rem allowing for spontaneous decay, but not shielding. 
Environmental decay such as leaching of radionuclides from the so 
reduce this estimate still more, but was not allowed for. 

m per 
h 
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would 
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ELLE 
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The numbers in parentheses are the external whole-body ezpo re-rates in 
•icroroentgens/hour,corrected for coa•ic radiation,•• deter 'ned in 1978 
by aerial survey (Tipton' !eibaua, 1981). 
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TABLE 4.1 11 AVERAGE EXTERNAL EXPOSURE ARD EXTERHAL DOSI I ~TES 
(galllllla ray) FOR ISLANDS AFFECTED BY BRAVO r11~0UT 

Atoll and 
Reference 

Bikini Atoll 
Tipton & Meibaum (1981) 

Shingleton et al (1987) 

Ronaelap Atoll 
Tipton & Meibaua (1981) 

Paretzke (Note 8) 

Greenhouse & Milten­
berger (1977) 

Ailingnae Atoll 
Tipton & Meibaum(l981) 

Paretzke (Note 8) 

Utirik Atoll 
Tipton & Meibaum(l981) 

a/ 

Island Year 

Eneu 1978 
Bikini 

Eneu 1986 
Bikini 

Rongelap 1978 

Ar bar 

Busch, Tufa, 
Borukka,Gabelle 

Eniaetok,Kabelle, 
Gogan 

Lukuen,Naen,Yugui, 
Lomuilal 

Rongelap 

Rongelap 

Sifo 

Mogiri 
Enibuk 

Utirik 

1987 

1977 

1978 

1987d/ 

1978 

a/ 
Exposure 

(gamma) 

aicroroent­
gens/hour 

2.7 
35.0 

4.5 

4.1 

5-9 

10-27 

28-43 

b/ 
Dose 

(wl ~le-body) 

1 em/year 

.017 

.215 

.018 

.160 

.028 

.025 

031-.055 

061-.166 

172-.264 

4.1 (7)Cd I 025 

3.6-4.5 022-.028 

1.4 .009 

1.3 (1) .008 
2.2 (1) .013 

0.8 .005 

Measured at l aeter above ground level, corrected for cosmic rays. 
b/ 

cl 

Annual, whole-body dose (millirem/year) calculated as equal .o 
6.13 x pR/hour. For' the epidermal dose, see Note 9. 

The average of 7 locations ranging from 2.2 to 4.6 pl/hour. 
d/ 

Corrected for decay back to 1978. 
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4.2 Internal Dose - Lawrence Livermore National Laboratory 

Lawrence Livermore attacked the problem by determining wha went 
into the body by ingestion and inhalation (picocuries per day), and then 
applying appropriate factors to such input (exposure) to obtain the dose 
in rem. The particular ones I have used are given in Table 4.2 11. 

Ingestion. The major uncertainty lies in the diet--no one knows 
precisely what it is, although several attempts have been made define 
it. To be on the safe side, DOE-1982 chose the BBL community B iet, 
i.e., one involving a greater amount of food and also a greater input of 
contaminated food (Note 11). Naidu et al (1980) who originally escribed 
it commented that the diet represented prepared, not eaten food and that 
in fact it was more than a person could eat. This results in 
overestimation of dose. The Lawrence Livermore group that used 't for 
dose calculations concurred. 

The 1978 specific activities measured by the Livermore tea 
made on 21 samples of coconut, 5 of Pandanus, 1 of breadfruit, 
2 pigs and 98 fish, on the whole a barely adequate number (Robi 
198la, 1982b). In 1986, however, that Laboratory took addition 
(Robison 1988), and in 1987 this reassessment project also coll 
which were analyzed independently. The results, summarized in 
12, show remarkable agreement for the Livermore 1978 and 1986 
on the foods contributing the major part of exposure and 
agreement for our independent samples in 1987 (Note 8). 

I am therefore taking 4400 picocuries/day as the exposure 
cesium-137, based on a total of about 4000 for foods listed in 
4.212 plus a 10\ allowance for a miscellaneous variety of others 
11, Table 11). The whole-body, red marrow and bone surface dose 
years are just about equal, 1.65 rem (Table 4.2 11). 

were 
chicken, 
n et al, 
samples 

ted some 
ble 4.2 
ium data 
d 

e to 
ble 
(Note 
for 30 

The strontium estimates at present are based on the or1g1na 1978 
sampling~ (No strontium analyses were done on the Livermore 1986 samples, 

on 
e, based 

foods. 
.032, 

nor were our 1987 samples delivered soon enough to have them don 
time.) I am therefore taking .035 picocuries/day for the exposu 
on the field samples plus a 25\ increment for other miscellaneou 
The JO-year doses for whole-body, red marrow, and bone surface a e 
.175 and .385 rem, respectively. 

In the case of the transuranics, the Livermore group is now 
summarizing their Rongelap work through 1987 and this involves s me 
revision of both data and dose calculations (Table 4.213). Base on a 
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TABlE 4.2 Ill. 
~al 

nclm 'ro a::tMJtT "IHITIAL DULY nmD (pCi/4)" TO 

''BU Ba7i'' Cit "TISSlE'' IXm: (rem) ~ DD'!'DINI' PDICD r:6 DULY a/ 

Rad:i alUClide C.E.D.£.bl Red Bcme Liver 
'period llBlTOlt' surf ages 

a:.mtt-137 
initial year 1.7 £-5'=1 1.8 E-5 Like C.E.D.E 

0-30 year 3.7 1-4 3.8 E-5 

30-70 year 2.2 H 2.4 E-5 

~ 
initial year 4.7 E-5 2.4 H 1.8 M 5.3 E--4 1 

0-30 year 9.2 E--4 5.0 E-3 3.6 E-5 1.1 E-2 3 

30-70 year 5.6 H 3.0 E-3 2.2 E-5 6.6 E-3 2 

PWlOOtlt-239.-240 
initial year 1.3 E-3 1.9 E-3 1.0 E-8 2.4 E-2 42 

0-30 year 3.9 E-2 5.7 E-2 3.1 E-7 7.3 E-1 l 3 

30-70 year 5.1 1-2 7.4 E-2 4.1 E-7 9.6 E-1 17 

IMDU:cmt-241 
initial year 1.3 1-3 Like plutmi\11 

0-30 year 3.9 E-2 5.7 E-2 11.6 E-6 7.3 E-1 3 

30-70 year Like plutati.\11 

•I It is US\ll9d that the daily diet rEllliils a:mtmt, bit that the raa:lallJCl.JllSS 
decay spcmtanecusly. 'l1le table srovides dale factcn in ~picocuries/day. 
Cl1 ~ (1987) 1lhidl provides factors in SV/Bq (= 3. 7 x rem/picccmi.e), ml ' 
with ICRP n:c• daticm (ICRP 1986, 1987). 'lbelle factors allar for the 
radia1nclide abearbed frca the gut, its distrihlti.aJ and residftXle time in 
ah9c:rpti.aJ and effectiveness of its radiati.aJ in the body, and its rate of 

b/ ec..i.tted effective dCl9e equivalent (1!00le-body dcse) • other cbles are 
equivalents (tissue be). '!be C.E.D.E. is the - of. the dale equivalents to 
the body of a standard mm, each weighted by the risk resulting frca a \.mi.t 
tissue as CXJll)8led to the risk fraa a \.mi. t dale to the whole body. 

c / E-5 si.go:ifies: x l<r5 • 

H 

E-5 

E-5 

E-3 

E-1 

1-1 

E-1 
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TABlE 4.2 IIB 
Dlllt.AT!Clf 

~ ro aJtVERT ''lKlTDL DULY mrm (JICildJ" ro 

"WllU Eal'i'' at '"l'IS&E'' IXm: (rm) ltR DmW PDtICm (6 DULY nm IE •I 

--------
Rad] amclide C.E.D.E.bl Red Lungs Bene Liver 
'period marrow surf aces 

aznlf-137 
initial year 1.0 E-5CI 9.9 E-6 1.1 E-S 9.4 B-6 10 E-5 

0-30 year 2.2 E-4 2.0 E-5 2.2 H 2.0 E-4 2 2 !-4 

30-70 year 

momtlt-90 
initial year 7.7 E-5 4.2 E-4 4.6 B-6 9.2 B-4 .l B-6 

0-30 year 1.6 1-3 8.7 E-3 9.5 1-5 1.9 E-2 I .4 E-5 

30-70 year 

PWlttmlf-239.-240 
l»DI~241 

initial year 1.5 E-1 2.3 E-1 2.3 1-2 2.8 1-0 t 1-1 

0-30 year 4.5 E-0 6.9 E-0 6.9 E-1 8.4 E-1 l.5 E-1 

30-70 year 6.0 E-0 9.2 l-0 9.2 E-1 1.12 1-2 2.0 1-1 

•I It is ass\llll!ld that tbe daily diet rma:ins a:mtant, but that the :--.:-.... .;"'...,. in it 
decay sp:ntanewsly. 'ftle table JEOri.des dme factcn in ra/picocuries/day. It is based 
cm NRPB (1987} llbidl irovides factcrs in SV/Bq (= 3. 7 x ra'picocurie) , and Ji a::mistent 
with ICRP re• l'le4cttials (ICRP 1986, 1987} • 'n.e factcn all.ow fer tbe m l:tiai of 
radimrl:ide absccbed frca the gut, its distrilmiai and residmce time in t le bcdy, the 
ah9orptial and effectiveness of its rarliatial in the body, and its rate of 1 ~cal decay. 

bl Ccmitted effectiw dcse equivalent (wbol.e-body dale). other doses are 1 pmitted dose 
equivalents (tissue dose). 'ftle C.E.D.E. is tbe Slll of the dcse equivalents 0 11 tissues of 
the body of a stmSard lllD, each weighted by the risk resultin; frca a unit dose to that 
tissue as cx:apared to the risk frca a unit dcee to the 1'bol.e bcdy • 

C/ £-S signifies: X 10-11 • 
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Table 4.2 12 <XJl>ARID <:6 N:rIVITY MDSJmfDft'S (lefeind to 1978) 
Q:mlf-137 ml snamtll-90 

alb/ b/ b/c/ 
Livemxe Livetaxe '!'hi Rep:rt 

(o:>l.lected in 1978) c:ollected iD 1986) 

a/ grms/ 
Its day I 

eaten sq>les 

Cqn 111t 
JrC)ducts 293 (18) 

Drillk::ing nut: 
Meat 100 (3) 
Juice 514 (3) 

PmbDllS juice 96 (2) 
lreadmlit 36 (1) 
Ped:. 1.4 (2) 
adcbn 3 (1) 
Fisb 194 (98) 
ln'CW rcot 0 
Oxxmt crab l 
Lilies 

Cqra nut: 
lleat 168 (8) 
Juice 125 (10) 
~lllt: 

llaat 100 
Juice 514 (3) 

hndmts juice 96 (3) 
Breadfruit 36 (l) 
!Uk 1.4 (2) 
adcbn 3 (l) 
Fish 194 (98) 
ln'CW rcot 0 
Coa:aut crab l -

r,Ci.J r,Ci.J I 
gra day S-.>les 
(fresh) 

~137 

6 1758 

2.6 260 
1.4 720 

U.l 1066 
2.7 97 
8.5 12 
2.5 8 

.025 5 
0 0 

? 

3926 

.022 4 

.ooc 0.5 

.0014 0.7 

.18ld/ 17.4 

.095 3.4 

.005* 0.1 

.009* 0.1 

.Ol* 1.9 

(4) 

(86) 
(85) 
(26) 
(13) 

r,Ci.J r,Ci.J 
graa day 
(fresh) 

6.2 1817 

2.3 230 
1.3 668 

10.9 10&6 
3.4 122 ----

3883 

'fo be dme 

<--!1 i-.... in 
l 187) 

Ci.I 
DI 
~~) 

(6) 4.3 
(7) 1.6 

a/ '!be activities with m uterisk are fral Rcbiacm et al (l982b) , tbe criQiE U rep:rt. 
'!be other specific activities are a perscmJ. mwmicaticll frca lk'. tcmSCD. 1 d imol.ve a 
reri.sicm af the original cSata. 
b/ Mllber af -.Ues in parentheses. A Alll'l.e ~ 5-6 coo:mts, 3-5 - -- ·t, m! 
1-2 Pmdmts fruits. 
cl See 1iXe 8 fer details. Well water: cesim-137, .03 pCi/liter; stralti\11 ~ • 
• 03 Jd./liter; plutari.m-239, .0024 pCi/liter. 
di '!be filrous part at. the' fruit bu a l<>-fold greater strcmti\ll CIClltent, b ~ is JX>t 
eaten. Ces:i\ll is tbe sme in both parts. 
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TABLE 4.2 13 

PLUTONIUM-239,-240 AHD AMIRICIUM-240 IN 1978 FOODS 

AT RONGELAP ISLAHD BASED ON BNL TYPE 8 DIET•/ 

-~-----

Item Grams Plutonium Americium Pi c1 curies 
per day -239.-240 -240 pe: day 

pCi/gru-fresh pCi/gru-fresh 

Drinking 
coconut juice SU 2.1 x 10- 11 (2) 2.S x l0- 11 (3) • t27 

Copra nut 
products 293 6.5 x 10- 11 (5-9) 6.8 x 10- 11 (7-9) • U9 

Pandanus juice 96 6.0 x io- 11 (5) 2.7 x io- 11 (3) . 008 

Fish (reef) 194 24 x 10- 11 ( 98) 4.3 x 10- 11 ( 98) 060 

•I Livermore bas revised the transuranic data of Robison et al (l982b), 
and the present doses are about 50' higher. The entries in the able 
above are based only on chemical determinations (number of sampl~s in 
parentheses). They are responsible for about 25' of the total d~se which 
Livermore now attributes to plutonium-239,-240 (.37 pCi/day) anc 
americiua-241 (.13 pCi/day). The rest of the dose was estimate( by a 
ratio method of extrapolation: it was assumed that the RongelaJ ratio, 
specific activity of food to that of soil (chemically determine< 1 would 
equal the Bikini ratio (based on chemical determinations for bo1 ~ soil 
and food) • 
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type-B-diet input of 0.5 picocuries/day (.37 pCi/d plutoniua-239, 
.13 pCi/d americium-241), I estimate the following 30-year doses: 
whole-body, .020 rem: red marrow, .029 rem: liver, .065 rem; 
bone-surface, .365 rem. The Livermore doses are about a factor 
smaller, in large part because they are integral doses, not comm.' 
ones. 

Inhalation. It is the transuranics that are of consequence. 
original estimates of dust intake were very much too high (Shinn 
1980) and they have been reduced to make them more realistic (Ro 
1988). The daily intake for adults is estimated now at .0037 pi 
for plutonium-239,-240, and .0012 for americium-241. Their cont 
to the effective whole-body-dose would be about .023 rem in 30 y 
about 0.35 rem to the bone marrow, .075 rem to liver, and .42 re 
surface. The matter is discussed in Note 10. 

Summary. Using the input method, the calculations of 
dose are in practical agreement with those of DOE-1982. It shou 
noted that these are for adults. ~t should also be noted that th 
estimates depend directly on the assumed diets. The following t 
is a summary: 

Source 

Inhalation 

Internal doses: 
-cesium-137 
-strontium-90 
-transuranics 

External dose 

Totals 

DOE-1982 

30-year Dose (type B diet) 

Whole-bod)£ dose Red marrow dose 

(rem) (rem) 

.023 .035 

1.63 1.67 
.032 .175 
.02 .029 
.590 .590 

2.295 2.499 

2.500 3.300 

240 + 

3 
ted 

The 
t al 
son 

28 

curies 
'bution 
rs, and 
to bone 

mmitted 
d be 

bulation 

For comparison, this project sampled three sites at Ailini e Atoll, 
which is not inhabited except for visits to gather food (Note 8) 
Landings were made on Mogiri, Gerea-Knox, and Enibuk Islands. e 
cesium-137 averages for the three sites for drinking-coconut me and 
juice, and for the first 10 cm of soil, were 14\ to 25\ of the 
corresponding Rongelap averages. Two coconut crabs averaged 1. 
pCi/gram. The plutonium-239,-240 content was less than .006 pC' gram. 
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4.3 Internal Dose - Brookhaven National Laboratory 

Brookhaven chose the method of whole-body counting to follow esium 
in the exposed population, supplemented by urinary analysis to det rmine 
strontium and plutonium-239 (Conard et al, 1980; Lessard et al 198 b, 
1984c; Miltenberger et al 1980). The method is the definitive one for 
cesium, since it is a direct measure of what is wanted and it is 
independent of assumptions regarding the diet and other external ctors. 
It is of primary importance for the present case, since cesium ac unts 
for some 80% of the internal whole-body dose. 

The Brookhaven results in Fig. 4.3 11 show the decline in ce 'um-137 
body burden from about 610,000 picocuries in 1958-65 (.11 rem/yea ) to 
about 175,000 picocuries in 1979 (.03 rem/year). Thus the Brook aven 
cesium internal dose-rate of .030 rem/year (whole-body) in 1978 w s only 
33% of that by the dietary input aethod (.094 rem/year). The 30- ear 
cesium whole-body dose was .624 rem. The tissue doses to bone su faces, 
red marrow, liver, etc. would be equal to this figure. 

DOE-1982 overstated the cesium dose by a factor of three, r 
to whole-body counting. The most likely source of the discrepanc 
be the diet--the use of the type B diet. Robison (1983) has rep 
evidence that this could be so. If the KLSC diet (imports avail 
were employed (Note 11, Table 1), the cesium body content calcul 
the imput data (.19 microcuries) would be in approximate agreeme 
1978 with that measured by whole-body counting (.17 microcuries) 
Lessard and Robison agree to this statement?) 

Ve do not have an independent field check on the accuracy o 
whole-body field measurements. The point may be made, however, 
was this team that discovered the precipitous rise in body-burde 
Bikini settlers in 1977-78 and who therefore called for their re 
from Bikini Atoll (Conard et al, 1980; Miltenberger et al, 1980) 

In the case of strontium, we shall take the 1980 findings 
value. The annual whole-body dose based on urine analysis was 
rem, from which I calculate a JO-year dose of .021 rem. The 
corresponding tissue doses are: red marrow .11 rem; bone surf 
rem • 
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Figure 4.3 ll. Adult cesium-137 body burden as a function of ti e 
since resettlement of Rongelap Island in 1957. 

The maintenance of the body content depends on the radionucl 
intake from the diet. The physical half-life is 30 years; 
physiological half-life is 110 days in aen, 80 days in wome 
less in youths and children. (1 Bequerel = 27 picocuries; 
1 nanocurie = 1,000 picocuries) The aaintenance of the spe 
activity of l pCi/g in soft tissue for l year gives rise to 
of .01 rem. 

de 
he 

and 
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(Figure courtesy of E.T. Lessard, Brookhaven National Labor tory.) 
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In the case of the transuranics, the background of the probl m is 
worth mention. The quantity of plutonium-239 in the urine is min te, 
being something like .1 to 1 x 10- 3 picocuries/liter. It has onl been 
during the past several years that the Brookhaven group has felt ble to 
do accurate determinations using the new fission track method. M re than 
250 Rongelap samples have been analyzed, but none of these bas be n 
reviewed with respect to the history of the donor, i.e., age, per od of 
residence on island, occupation, etc., owing to the fact that sup ort for 
the project terminates this year. 

At my request, to provide some orientation to this problem, 
Brookhaven Laboratory gave Dr. Lessard the time for a brief surve 
a random sample of 35 determinations, the median urinary output w 
to be about .03 x 10- 3 picocuries/day, equivalent to a dietary 
consumption of .13 pCi/day (Note 7). However, the exceptionally 
distribution of the individual determinations calls for a detaile 
which might reveal technical error, but could equally well point 
hitherto unresolved or unsuspected physiological factors that inf 
the results. 

he 
From 

s found 

road 
review 

0 
uence 

The 30-year doses associated with a median urinary output of .03 x 
l0- 3 pCi/day of plutonium-239 are: whole-body, .0051 rem; red rrow, 
.0074 rem; bone surfaces, .092 rem; liver, .017 rem. The addi on to 
these of the doses for plutonium-240 and of americium-241, which ere not 
measured, would increase them by perhaps a factor of two. 

The Brookhaven results may be summarized as follows: 

30-year dose 1978-2008* 
Whole-body Red marro 

Cesium-137: .620 rem .620 rem 
Strontium-90: .021 .110 
Plutonium-239 .005 .007 
Plutonium-240] < .005 < .007 
Americium-241 ** 
External dose: .59 .59 

Total: 1.24 rem 1.33 rem 

* Not including inhalation 
** Estimated 

The Brookhaven group summarized its results by calculating 
dose from 1957 to 2008 (Lessard et al 1984c), based on a curve f 
the observations from 1959 (?) to 1980, then extrapolating back 
and forward to 2008 (Note 7, Tables 12 and 13). Adding up the a 
doses thus obtained gives a total of .66 rem (external + intern 
not including transuranics or inhalation). 

50-year 
tted to 
0 1957 
nu al 
1, but 
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4.4 Infant Dosage 

The following factors should be taken into account. The in nt 
during the first six months may absorb from the gut a much great 
fraction of radionuclide than the adult. The residence time of 
radionuclide in the body may be shorter than in the adult. For nger 
residence times, the amount retained is diluted by growth. The nfant 
eats less than the adult. 

In the case of cesium-137, which is completely absorbed fro the gut 
in both infant and adult and whose residence time is short, the 
difference between adult and infant dose factors will be small. For 
plutonium-239, whose absorption by the infant is much greater an whose 
residence time is long, an appreciable difference can occur. Ho ever, 
because the transuranic contribution to the adult dose is so sma l, even 
if it be increased very appreciably in the infant, it will not 
necessarily be quantitatively important. 

Balancing these variables against one another leads to the allowing 
committed dose factors (rem per picocurie daily intake) for whol -body 
exposure: 

Radionuclide Factor at s ecif ied a 

0-1 r 5 r 10 r 

Cesium-137 

Strontium-90 

Transuranics 
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4.5 Dose Summary 

DOE-1982 stated the whole-body dose (integral) to be 2.5 re 
the period 1978-2008, of which 1.63 rem stems from cesium-137. T 
dose, based on the type B community diet, is about 1 rem too big 
the following reasons. 

for 
at 

for 

Whole-body counting is the superior method for the determina ion of 
the cesium-137 whole-body dose. Based on 1978 conditions at Rong lap 
Island, the cesium dose by that method for 1978-2008 would be .62 rem 
(committed effective dose equivalent). 

For strontium-90, the urine-derived dose of .021 rem is 60% f that 
calculated from the diet (.035 rem). The difference is in the sa e 
direction as that for cesium, and is small enough in absolute ter s so 
that it will not materially affect the outcome one way or the oth r. 

For plutonium-239, the estimates based on urine (median valu ) and 
diet are close enough for practical purposes (.005 rem and .009 r m, 
respectively; total transuranic, .010 and .020 rem respectively) 
However, as noted above, the wide spread of the urine data do cal for 
further investigation. 

I therefore conclude that the doses in Table 4.5 I 1 fall we 1 
within the present EPA guide for the general population of the U .. A. (5 
rem for 30 years, committed effective dose equivalent, standard m n; I 
also take 30 rem in any one tissue except lens). They also satis y the 
ICRP and NCRP guides (3 rem). 

Whether or not these estimated doses guarantee that no one i any 
one year will exceed the individual guide of 0.5 rem, I cannot sa • By 
and large that should be so. 
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The increase in cancer mortality resulting from the dosages 
4.5 11 can be calculated as follows. Suppose that 500 persons w 
live continuously on Rongelap Island for the period 1978-2008. 
average each would accumulate a committed dose (whole-body) of 1 
over that 30-year period. For simplicity, I will assume that ea 
receives the dose all at once. Then, taking an overall cancer m 
factor of 5 x l0- 4 per rem (Shimizu et al, 1987; Preston and Pie 
1987), I find the increment to be: 

500 x 1.25 x 5 x 10- 4 = .31 extra cases. 

The factor for first generation genetic defects is smaller 
for cancer mortality (National Academy of Sciences, 1972; NCRP, 
being approximately l x l0-4. 

f Table 
e to 

the 
5 rem 

tality 

han that 
987a), 

The foregoing comments apply to the future. But what about the 
past? The Rongelap residents exposed to the Bravo shot received an acute 
dose of 190 rem in 1954 and during 1957-1978 they received a chr nic dose 
of 1-3 rem. My opinion is that the addition to these past doses of 
something like 1.25 rem during the next 30 years will not apprec ably 
increase detectable health and genetic risks in a way that shoul 
preclude return to Rongelap Island. 
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TABLE 4.5 11 

PROJECTED ADULT COMMITTED DOSES (1978-2008) 
FOR RESIDENCE ON RONGELA.P ISLAND 

Radionuclide Whole- Red aarrowb/ Bone surfaces b1 
body• 1 

rem rem rea 
Internal: 

Cesium-137 .62 .62 .62 

Strontium-90 .021 .110 .250 

Transuranicsbt .010 .015 .184 

External: .59 .59 .59 

Totals 1.24 1.32 1.64 

Li1 ierbt 

re1 

.6: 

< .on 
.o 4 

.5 

1.2 

•1 Committed effective dose equivalent (standard aan) • whole-body dose. 
The current guide in the U. S. is 5 rem in 30 years. The type I diet 
is assumed. 

bl I would eaploy a guide of not aore than 30 rea to any one tissu' over 
30 years, but due allowance must be aade for the doses received by 
other tissues (ICRP No. 30). 

ct PlutoniWl-239, -240 and aaericium-241. 
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5. DISCUSSION AND RECOMMENDATIONS 

The conclusions reached and the issues raised by the body o 
report are quite straightforward. The dose received is due to r 
from (a) soil and vegetation externally, and (b) from the food e 
The review has shown that DOE-1982 overestimated the 1978-2008 a 
at Rongelap Island. The whole-body dose reported now (l.25 rem, 
is one-half of theirs; for the red marrow it is 40\ (l.34 rem). 
sets of values (DOE-1982 and ours) are well below the current U •. 
whole-body guide of 5 rem. I conclude that a return to residenc 
Rongelap Island is permissible. 

this 
iations 
en. 
lt dose 
0-year) 
Both 

on 

(The doses in this report "start" in 1978. The current 198 
10 years later, would be about 20% less.) 

5.1 Assumptions 

Within the simple statement on return are several tacit ass 
Living conditions on return should be equivalent to those prior 
leaving in 1985. In particular, the diet should be equivalent t 
former one and thus should meet the following conditions. 

(a) The food consumed was in part raised locally, but was 
purchased when the supply ship visited at regular intervals. I 
that as much money would be available now as was available then. 

(b) In addition, the families received foods distributed by 
Special Food Assistance Program, but which has only one more yea 
In the final year, the allotment will be one-quarter of what it 
I understand that a request for a 3 or 5 year extension is bein 
for. The extent to which this program, or an equivalent one, c 
continue into the future will require discussion. 

(c) I have been told that it was only in 1982 that the pe 
became aware of the restriction on food gathering in the more n 
islands (e.g., Naen). That restriction should remain in force. 

(d) Looking at the map in Fig. 4 ll, one can see bow the 
exposure rate (i.e., that from soil and vegetation) increases o 
sides of the lagoon as one goes from the southernmost islands o 
and Arbar toward the north. For the time being I would conside 
forbidden territory all islands to the north of Borukka and Eni 
All to the south are suitable for food gathering and residence. 
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(e) There are no restrictions on fishing, anywhere. Terre trial 
crabs are restricted like other foods. 

(f) There are no restrictions that apply to Ailingnae Ato 1. 

(g) I would also add to these restrictions that no arrow oot be 
consumed. Little was consumed during the 10-15 years prior to eaving in 
1985 because, as I understand it, there was none on Rongelap Is and. 
Since then the plant has returned. The plant is troublesome to prepare, 
and I would suppose that as long as supplies of flour and rice re 
available, it will not be used. 
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5.2 Infant Dosage 

To be done. This section may or may not be necessary. 

5.3 Plutonium 

Plutonium poses a special problem that has two facets. Fir t, the 
dosage of plutonium calculated from the type B community diet do s not 
aqree with many individual estimates based on urinary excretion. 
Second, the determination of plutonium in the urine has been 
exceptionally .variable from subject to subject. To represent th s wide 
distribution I have used the median value (middle value), not th mean 
(average) value, of the entire group. 

The problem should be approached from the perspective provi ed by 
the data in Table 4.5 11. The transuranics (plutonium-239,-240 nd 
americium-241) contributed less than 1.5% to the total whole-bod dose. 
Suppose that they had been underestimated by a factor of 100. eir 
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contribution would then rise to 1.6 rem, which added to the 1.25 rem from 
other sources would give a total of 2.85 rem. This dose is stil within 
the guide. 

As noted in Section 4.3, the great variations among the in 'vidual 
plutonium determinations do merit investigation and I urge DOE' support. 
I suggest that they are not entirely methodological, but stem f m 
physioloqical variations due to age or other factors. It would e 
especially important to study the people before they return to ngelap 
to determine how rapidly the body content is excreted and the r ation of 
the excretion rate to various physiological factors, as well as fter 
their return for purposes of monitoring. 

Once the variation in the urine determinations is understo 
agreement or lack of agreement with the calculated output from 
diet could be attacked, so that the estimated dosages would bee 
more reliable. 

I understand that DOE is now considering the matter. 

5.4 Monitoring and Health Programs 

, their 
assumed 

me much 

I recommend that the whole-body counting program to determ ne 
cesium-137 should be resumed as soon as practical. (It was dis ontinued 
in 1985.) It should be supplemented at the same time by studie on the 
strontium and plutonium content of the urine. These studies ar 
essential for the control of the population's exposure to the 
radionuclides that contaminate the atoll • 

Carried out properly, such studies are also of prime inter st to 
scientists throughout the world who are interested in preservin the 
health of people who have been exposed to nuclear radiations. know 
that the Rongelap people do not want themselves to be "guinea p gs" to 
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satisfy the curiosity of research workers. But that is not the ase 
here. The work done would help the Rongelap people themselves, nd its 
results at the same time would also help others. 
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I expect the Rongelap people to receive routine medical car . But I 
would also expect certain groups of them to continue to be part f 
surveys for the appearance of cancer, to undergo blood tests tha their 
physicians may consider to be important, and to help in providin 
accurate records of vital statistics. All of this cannot be don unless 
their physicians are allowed to examine them at regular interval whether 
or not they feel ill. 

5.5 Rehabilitation of Soil 

After the Rongelap people have settled on Rongelap Island, 
reexamination should be made of the levels of contamination at e other 
principal islands of the. atoll, for the reasons given in Note 1 . At 
present, the best estimate of their relative degrees of contami tion is 
obtained from a comparison of the external exposure rates deter 'ned by 
aerial reconnaissance (Table 4.1 11). Based on the results of e 
resurvey of the atoll and a consideration of the field trials a Bikini, 
a long-term plan should be drawn up. 

The methods now available to combat the radionuclide conta 
of soil are essentially two -- remove the upper layer of soil i 
the contaminants concentrate, or treat the soil with potassium 
which block its uptake by plants- A Tariant of the latter is t 
soil with sea water. A long-term plan might employ all three. 

These methods have been under investigation at Bikini Atol 
years (BARC 1987). Fig. 5.4 11 illustrates for 4 coconut trees 
Island (Bikini Atoll) how the application of potassium chloride 
soil decreased the contamination of the coconuts. Fig. 5.4 12 
illustrates the results for Bikini Island where the contaminati 
about ten times as great. Such treatment could be administered 
islands of an intermediate level contamination in order to make 
habitable. Their complete effectiveness against the highest le 
as at Naen, is still under investigation, but a report on the m 
should become available by next year . 
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NOTES CITED IN THE TEXT 

The following is quoted from "The Meaning of Radiation for 
Those Atolls in the Northern Part of the Marshall Islands at 
Were Surveyed in 1978", U. S. Department of Energy, Washingt n, D.C., 
November 1982, page 39: 

lnforTN1tion TMt Ha• IMn Obtained from the Muaurement• 
Mada in 1978 

H 233 people I- on Ront•l•P l•l•nd •nd ut local food only from R.,..-i.s> 

Island 

Sc,.n1111ts •t•-t• th•t the l•rgellt •mount of rad,.t1on • perwon ""lll'lt ,__ 
1n one yHr from rad.0.ctive atoms thet came from Ill• U S llOmb t"tl ia 

.00 m11t1Fem But usually IN 1arga1t •mount• parson m•ht receive would ba 
fell th•n this Th11 •mount of rad1at1on dectMMI _..year. ~. II 
dee, .... , very Slowly 

The htgh .. t aver•ee amount of r8d,.11on people m;ght •-1n Iha coming 30 
.,..,. 11 2500 m11tirem 1n any pan of the body •nd 3300 m1lhram 1n JUSI tha 

boM m•rrow 

In the coming 30 years. sc1en11111 est•-•• thllt 10 people -v doe from "ncer• 
caused by th1ng1 other ,,,.n rad1•1ton from the •tomic llOrnb t-• In lldd111on to 
this. from 0 1 to 0 4S people - d,. 1n tha fU1ure from "nears "uaed by r8d,.· 
tt0n rece~ 1n the coming 30 years from the atomic bOmb 1e111. 

In the coming 30 ve•ra. sc,.nt1111 eaum•N that CIO ch11dran could ba bOrn w11l'I 
i.eattl'I deiect• caused by 1h11-e1 other tl'lan r8d,.tion from tha atomic tiomb 

'"" In .cld1t1on to 11'111. 0 007 to 0 1 children - .,,.,,tuelty ba bOm woth 
he•lth deiects c•used by rad111t1on their parents reca- 1n ,,,. coming 30 .,..,. 

from the 11tomic bomb tests 

H -I• 1- on En-tok and not on RonoellO Island. and HI local food only 
from EnaMtok. tha amount of r8d,.t1on they reca- would be allOUt the aama. 

H -•• go to NMn from Rongal•P taland. and aat food from Haen. they might 
receive •bout five ttmH more rad••taon wt-1te they •• there 

H -le go to Naman or Malu from R.,..-1a1111land. and eat food trom t­
twO islands. thev cou'd receive •bout tw0 umn mot'• raoaauon wht&e •MV are ...... 
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COMPACT OF FREE ASSOCIATION 
ACT OF 1985 

PUBLIC LAW 99-239-JAN. 14, 1986 99 STA .1783 

department or agency or the United States or by contract with a 
United States firm) shall continue to provide special medical 

., care and logistical sup~rt thereto ror the remainin1 17 4 mem­
ben of the population of Rongelap and Utrik who were expoeed 
to radiation resulting from the 1954 United States thermo-
nuclear "Bravo" test, punuant to Public Lawa 95-134 and tl StaL 159. 
96-205. Such medical care and its accompanJ'inc lotristical support t4 St.a 
ahall total $22.500,000 over the fint 11 years of the Compact. 

(2) ACRICULTURAL AHl> POOD PllOCUMS.-Notwithstanding Prmide t aru.S. 
any other provision or law, upon the request or the Government 

.of the Marshall Islands. for the first five yean after the effec-
tive date or the C.Ompact, the Pl'elident (either through an 
appropriate department or agency ol the United States or by 
contract with a United States fmn) shall provide technical and 
other assistance-

<A> without reimbunement. to coptinue the plant.ins and 
agricultunl maintenance prorram on Enewetu; 

(B) without reimbursement, to continue the food pro­
grams or the Bikini and Enewetak people described in 
section l(d) or Article D or the Subsidiary Agreement for 
the Implementation or Section l'M of the C.Ompac:t and ror Po.1, p 1812. 
continued waterborne transportation or agricultural prod-
ucts to Enewetak including operations ancf maintenance or 
the vessel used for such purposes. 

(3) PAYMENTS.-Payments under thia aubeection aball be pro­
vided to such es:tent or in such amounts u are necessary for 
services and other assistance provided punuant to this subsec­
tion. It is the sense or Congress that after the periods of time 
specified in paragraphs (1) and (2) of this aubeeetion, consider-
ation will be riven to such additional ftmdinC' for these pro­
grams as may be necessary. 

(i) RoNc~.--O> Because Roncelap wu directly affected by 
fallout from a 1954 United States thermonuclear tat and because mate 
the Rongelap people ft!Jlain unconvinced that it ii u!e to continue Con 
to live on Rongelap Jaland, it is the intent of Omgresa to take auch 
steps (if any) as may be necessary to overcome the efrec:ta of auch · 
fallout on the habitability or Rongelap Island. and &o rat.ore 
Rongelap Island, it necessarJ, IO that it can be u!ely inhabited. 
Accordingly, it ii the es:pectation of the Omer- that the Govern-
ment or the Marshall Islands shall use such Jl:C?rtion of the runds 
1pecified in Article ll, section l(e) or the subsidiary agreement for 
the implementation of section 177 or the C.Ompact .. are necesury ,,,,.,, 1812. 
for the purpose or contracting with a qualified ICientilt or poup of 
1cientists to review the data collected by the Department or Enerc 
relating to radiation le,·els and other c:Om!iticms on Ronplap Jaland 
resulting rrom the thermonuclear tesL It ii the expectation or the 
C.Ongress that the Government or the Marshall Islands, after con­
aultation with the people or Rongelap, shall Mlect the party &o 
review 1uch data, and shall contract ror such review and for submis­
sion or a report to the President or the Un.ited States and the 
C.On~ as to the results thereor. 

(2) The purpose or the review ref ernd to in paragnph (1) or this 
aubcsection shall be to establish whether the data cit.eel an support of 
the c:Onclusions as to the habitability or Ronr.lap Island, u eet forth 
in the Department or Energy report entitled: 'The Meaning or 
Radiation ror Tha&e Atolls in the Northern Part of U.. Marshall 
Islands That Were Surveyed in 1978", dat.ecl November 1982, are 
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99 STAT. 1784 PUBLIC LAW 99-239-JAN.14, 1986 

Hazardous 
ma&.eriala. 

Ant., p. 1781. 

11 Stat. 1159. 
94 Stat.:84. 

Poat, p. 1812. 

adequate and whether such conclusions are f'ully supDOrled 
data; IC the party reviewing the data c:Oncludes that auCh concl 
as to habitability are fully supported by adequate data, the re 
the P.resident of the United States and the Congress ahall 90 
the· party reviewing the· data concludes that the data are inad 
to support such conclusions as to habitability or that such 
aions as to habit.ability are not fully. supported by the da 
Government of the Mar.shall Islands lhall contract with an 
priate acienti.<rt or group of scientist.a to undertake a complete 
of radiation and other effects of the nuclear testing unolllTlll..lllll 

ing to the habit.ability of Rongelap Island. Such IUIM u 
essary for such survey and report concerning the resulta the 
as to steps needed to restore the habitability of' Rongelap Isl 
authorized to be made available to the Government of the M..lllr'StlAII 

Islands. 
(3} It ii the intent of' C.Ongresa that mch ste111. Of' any) 

nec:ess:iry to restore the' habitability of' Rongelap Island and 
the Rongelap people to their homeland will be taken by the 
States in consultation with the Government of' the Marshall 
and, in accordance with it.a authority under the Constitution 
Marshall Islands, the Rongelap local government council. 

(Jl Foua ATOU. HEAL'nl C.u1 PllocJtAK.-(1} Services provi ed by 
the United St.ates Public Health Service or any other United t.ates 
agency pursuant to section l(a) of Article D of the Agreement r the 
Implementation of Section 177 of the Compact {hereafter this 
subsection referred to as the "Section 177 Agreement") shall only 
f'or services to the people of the Atolls of Bikini, En etak, 
Rongelap, and Utrik who were affected by the consequences of' the 
United St.ates nuclear testing program, pursuant to the 
described in Public Law 95-l:U and Public Law 96-205 an their 
descendants (and any other persons identified u having 
affected if such identification occurs in the manner illf!!lllil!!"I~ 
such public laws). Nothing in this subeection shall be co 
prejudicial to the views or policies of' the Government of 
.shall Islands u to the persons affected by the consequen 
United States nuclear testing procram • 

(2) At the end of the rim year after the effective date 
Compact and at the end of each ~ thereafter, the 
agency or agencies shall return to the Government of the Mlirsl:ia.ll 
lslands any unexpended funds to be retumed to the Fund MlaJ18ite: 
(aa described in Article I of the Section 177 Agreement) to be ~"end 
fnto the Fund'to be available f'or f'uture me. 

(3) The Fund Manager shall retain the f'unds returned 
Government of the Mar.shall Ialands punuant to paragrap 
this subeection, shall invest and ~e mch f'undS. and at 
of' 15 years aft.er the effective date of the Compact. shall 
the total amount ao retained and the proCeeda thereof 
disbursement.a sufficient to continue to i:nake paymenta 
provision of health services .. IDeCifled in paragraph m 
subeection to such extent as may be provided in contracta 
the Government of the Marshall Islands and appropriate 
States providers of such health services. 

(k) ENJDl CowwuNJTY Tausr FuND:-Notwithst.andinK 
provision of law, the Secretary_ of the Treasury shall esta6 • 
books of the Treasury of' the United States a fund haYing th 
apecified in Article V of' the subsidiary agreement f'or 
p1ementation of Section 177 of the Compact, to be kn 
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H-3 The following coaaents relate to the tiaing of the ev uation 
of the Rongelap people. 

(a) According to C. L. Dunhaa, Director of the AIC Divisi 
Biology and Medicine, (Cronkite et al, 1956), "unexpected 
in the wind structure deposited radioactive aaterials on i 
atolls and on ships of Joint Task Force 7, which was condu 
tests. Radiation surveys of the areas revealed radiation 
above peraissible levels: therefore evacuation was ordere 
carried out as quickly as possible with the facilities ava 
the Joint Task Force". 

(b) According to Merril Eisenbud (personal communication, 
references} a scientific member of the Task Force, "There 
unanswered questions about the circumstances of the 1954 f 
It is strange that no formal investigation was ever conduc 
There have been reports that the device was exploded despi 
adverse aeterological forecast. It has not been explained 
evacuation capability was not standing by, as had been rec 
or why there was not illllediate action to evaluate the aatt 
the Task Force learned {seven hours after the explosion) t 
AEC Health & Safety Laboratory recording instruaent on Ron 
off scale. There was also an unexplained interval of aany 
before the fallout was announced to the public". 

of 
hanges 
abited 

ting the 
eve ls 
, and was 
lable to 

was 

{c) Since the Rongelapese had been evacuated prior to pre ious 
tests, it is not clear why the usual procedure was change • In 
February 1954, Dr. Bartell has told ae, Magistrate John An ain of 
Rongelap was told about the Bravo test, but was not given he date. 
Be said that "there are no orders froa Washington to evacu te the 
people". 

(d) Rongelap was evacuated on March 3, 1954, approximatel 50-55 
hours after the shot. 
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N-4 
Part A of this Note deals with thyroid dosage relating to t e Bravo 

event in 1954. It coaprises two tables • 

Part B consists of a letter froa Dr. V. B. Adams of Brookha en 
National Laboratory to Dr. Roger Ray of DOI. It deals with the uestion 
of whether or not prolonged residence on Rongelap since 1957 has resulted 
in an increase in thyroid neoplasia. It also considers changes n 
longevity and blood counts. 

TABLE N • .&A 11 THYROID DOSE FROM IHDIVIDUAL RADIONUCLIDES 
IH FALLOUT TO THI ADULT KALE •b 

Source Half-life Per cent physical Dos 
decay in 3 weets ra 

Internal exposure 

Iodine-135 6.6 h 100, 190 

Iodine-134 53.2 ain 100, 3 

Iodine-133 21 h 100, 550 

Iod.ine-132 2.3 h 100, 7 

Iodine-131 8.04 d 84, 130 

Telluriwa-131 30 h + 8.04 d 79, 120 

Telluriua-131• 25 ain + 8.04 d 84, 13 

External ex11osure 190 

1203 

• t Lessard et al, (1985) 

s 

ad 

b/ Exposure to the fallout on Rongelap Island occurred for abou 45 

hours. The fallout fell for about 7 hours. 
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TABLI 1.U ll Totel Thyroid Abeorbed-Doee Eetl•ete (1954) 

Aver•ge E•ti••te 1 r•d• 

longel•2 h lend Sifo hbnd Utirik blend 

Age Intemel !xternel Toul Internal !xtern.t Tot el Internel Externet Totel 

Adult H•le 1000 190 1200 280 110 400 150 ti 160 
Adult Fe•ele 1100 190 llOO 290 110 410 160 11 l?O 
Fourteen-Ye•r-Old 1400 190 1600 410 110 510 220 II 210 
Tuetve-Yeer-Old 1600 190 1800 450 110 570 240 11 250 
Nine-Yeer-Otd 2000 190 2200 540 110 660 300 11 310 
Six-Teer-Old 2400 190 2600 640 110 760 340 II 350 
One-Year-Old 5000 190 5200 1300 110 1400 670 11 680 
Newborn 250 190 440 - - - 48 11 59 
In Utero, 3rd trl. 680 190 870 - - - 98 11 110 
In Utero, 2nd trl. - - - 490 110 610 260 II 270 

J 
' H•xl11U11 l•ti•ete, r•d 

Adult Hele 4000 190 4200 1120 110 1200 600 II 610 

l Adult re11.te 4400 190 4600 1160 110 llOO 640 II 650 
Fourteen-Teer-Old 5600 190 5800 1600 110 1700 880 II 890 
Tvel•e-THr-Otd 6400 ! 190 6600 1800 110 1900 960 II 910 

J Nine-Teer-Old 8000 190 8200 2200 110 2300 1200 II 1200 • Six-Teer-Old 9600 190 9800 2600 110 2700 1400 II 1400 i One-Teer-Old 20000 190 20000 5200 110 5300 2700 11 2700 
j Newborn 1000 190 1200 - - - 190 11 200 
I In Utero, 3rd trl. 2700 190 2900 - - - 390 II 400 

In Otero, 2nd trl. - - - 2000 110 2100 1000 II 1000 

·•Multiply by 0.01 to obteln Cy. 

Source: Lessard et al, 1985, p.61 
Ul 
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The following letter is from Dr. W. H. Adams of Brookhaven Nati al 

National Laboratory to Dr. Roger Ray of DOE. 

Hr. Roger Ray 
Deputy for Pacific Operations 
Nevada Operations Office 
Department of Energy 
P.O. Box 14100 
Las Vegas, NV 89114 

Dear Roger: 

2108 

July 16, 1985 

In view of the recent evacuation of Rnngelap, which appears t.o 
precipitated by concern about harmful residual radioactivity on the 
have reviewed our medical records to see if there ls any clinical ev 
that supports this conclusion and course of action. 

Since 1957 an unexposed population of tlarshallese of Rongehp a 
has been examined periodically by the Urcokhaven inedical team. This 
population (the Comparison group) ls similar in age and sex distribu 
the exposed people of Rongelap. The reason tor examination of the u 
group has been to obtain baseline incidences of diseases In the gene 
Harshallese population as an aid in detection or previously unldenti 
radiation hazards which might affect the exposed group. -

Collected data on the unexposed people are sufflelent to assess 
effect of residence on Rongelap (since 1957) on longevity, thyroid n 
and blood counts. We have done a retrospective analysis of their me 
records; 133 of the group are living and 54 are deceased. We have a 
selected for analysis the following divisions or y~ars of residence 
Rongelapz · 

Short•tenn - <3 years (average, 1.0 years) 
Intermediate - 4 • 14 years (average, 7.S years) 
Long-term >15 years (average, 20.9 years) 

avP. been 
toll, we 
cfence 

es try 

xposed 
J 

he 
plasla, 
cal 
1trar1ly 

The place of residence tor a given year ls defined as the place whcr an 
Individual received his medical examination. Since there ls consJde ble 
migration of Harshallese among the atolls, the site of examination m not 
always be the same as the site of residence. Overall, however, ther should 
be a good correlation between the two. 
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Hr. Roger Ray 
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Page 2 

Effects on Longevity 

There ls no evidence that prolonged residence on Rongelap since 957 has 
resulted In a shortening of life expectancy: 

Residence Category 
Short-term 
Intermediate 
Long-term 

tlumber of Ueaths 
zu 

ath 

27 
5 

Total SZ* Average 

• Does not include 2 accidental deaths • 

Effects on Thyroid NeopJasla 

yea s 
yea s 
~a s 

yea s 

There ls no evidence that prolonged residence on Rongelap since 
resulted in an increase ln thyroid neoplasla. HJne unexposed persons 
Comparison group have had surgery for thyroid nodules& 

57 has 
n the 

Residence 
Category 

Humber 
of Persons 

Mean Age 
in 1985 ( r) 

Nunber with 
Thyroid Nodules 

Removed 
tlur.i 

Thvroi 
r of 
Cancers 

Short-term 
Intermediate 
Long-term 

58 
46 
29 

Total Tir 

47.1 
46.4 
46.9 

4 7S 
3 (7S) 
2 (7S) 

9 

These figures apply to the 133 unexposed persons in the Comparison qro p who 
are living. All of the 9 persons who had thyroid nodules removed are tlll 
allve. 

Effects on Blood Counts (1965 data) 

There ls no detectable effect of residence on Rongelap on blood c 

Residence 
Cate or 
Short-term 
Intermediate 
long-term 

Number 
Tested 

Z4 
40 
26 

Neutroph!l s/ul 
tSO 

4851*ZU89 
- 3638t 992 
- 4366t1551 

lymphocytes/ul 
tSD 

27 4t1006 
2835t 908 
2612t 78.7 

Platelet 
tS 

279t11 
292t 
26Zt 

A test of equality of means showed no statistically slgnlflcant differe 
among the three categories. Note that the number or blood tests perfo 
(90) is less than the number of persons In the Comparison group. This s 
because not all were seen in the March-April, 1985, survey. 
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We have also considered thyroid nodules and current blood cell c nts as 
they may relate to early residence on Rongelap, since a greater radla ·on risk 
would ha~e ~xlsted during the early years after the 1954 fallout. Th ty-four 
persons ln t~e Comparison group resided in Rongelap for 4-6 years co nclng 
with the return to the atoll in 1957. Only 1 aodule, an "occult care oma",, 
has occurred in this subgroup (3.0,), whereas the other 8 nodules, in ludlng 
the two true thyroid carcinomas, occurred in the other 99 persons in he 
Comparison group (8.1~). There was also no difference in blood cell ounts: 

Platele s/ulx103 
* 0 Time of 

Residence 
arly 

Late 

Number 
Tested (1985) 

29 
77 

Heutrophlls/ul 
tSO 

4032t1543 
4349t1599 

Lymphocytes/ul 
tSO 

2713s8 6 
Z756s951 

If you wish us to examine any other parameters do not hesitate t ask. 

Sincerely yours, 

'Nilllam H. Adams, H.I). 

WHA/elr 
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N-5 
The sequence of safety reco111.11endations and guides bas run as follows. 

(a) In 1954 the National Bureau of Standards Handbook 59 presented 
the reco1a111endations of the HCRP. The aaxiaua peraissible dose to the 
bone aarrow (and hence to the entire body) was 0.3 rea per wee • 

(b) In January, 1957, the whole-body dose for the genera 
population was lowered to .5 rem per year by the NCRP. This w s 
published as an insert into Handbook 59. The AIC also publish d this and 
other recommendations in Appendix 10, p. 400 of its 22nd Semia nual 
Report to the Congress. 

(c) In 1960, the Federal Radiation Council defined two 
the general population. The "radiation protection guide" for 
case of protection was .170 rem per year. The "protective act 
to cover spills and other accidents, was .2 rem per year to th 
aarrow. These regulations, now adainistered by EPA, are still 

ides for 
he usual 
on guide", 
bone 

in force. 

(d) In the period 1985-87, the ICRP (1985) and the HCRP ( 987) 
dropped their recommendations for the general population to .1 rem per 
year. 

Vhen the Rongelap people returned in 1957, therefore, the guide 
employed by the AIC was 0.5 rem per year. It is not clear to e that 
this guide was met, although it may have been approximately, i e., within 
a factor of two. The external dose was stated to be less than 0.5 
R/year, and strontium-90 was considered to be the only signifi ant 
radionuclide determining the internal dose (Dunning 1957). Le sard 
(Note 7), by extrapolation, found the collllitted effective dose equivalent 
to be about 0.7 rea in 1957, .44 re• in 1958, and .36 rem in l 59. These 
estimates do not allow for the contributions of plutonium and mericium • 
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N-6 To be rewritten. 

For the nonprofessional reader, the following is an expl 
the specific radiological meaning of the terms, exposure an 
Very simply, the medical analogy would be this. l patient 
spoonful of heart medicine -- radiologically considered, t 
exposure. 

Of the swallowed medicine, three-quarters are eliminated 
one-quarter passes from the intestine into the circulation 
absorbed by the heart -- that one-quarter is the dose. It 
expressed per gram of heart tissue. 

For exposure to radiation per se, the unit is the roentge 
measured in air. For radionuclides (atoms which spontaneo 
and emit radiation), the units are the bequerel (Bq}, equa 
atomic disintegration per second, or the curie (Ci), 3.7 x 
disintegrations per second. The aicrocurie (uCi) and the 
(pCi) are respectively 1 millionth of a curie, and 1 milli 
aicrocurie (27 pCi equal l Bq). 

The units of dose are the rad (for any type of ionizi 
radiation: 100 ergs absorbed per gr&Jl of tissue): the re 
equivalent in biological effect to 1 rad of standard radia 
The particular point to remember about radiation dose is t 
per gram of tissue. A whole-body dose of 100 rad means th 
gram (on average) received 100 rad: it does not mean that 
entire body received 100 rad to be distributed throughout 
tissues. 

Both exposure and dose are referred to as resulting 

ation of 
dose. 

akes a 
t is his 

ut 
nd is 
ould be 

(R) I 

ly decay 
to 1 
0 10 

cocurie 
th of a 

(dose 
'on). 
t it is 

e 

external or internal sources. An external exposure or ext dose 
is the result of a radiation source outside of the body, e g., 
fallout contaminated soil. An internal dose would result rom a 
source inside of the body, e.g., radioactive iodine due to the use 
of fallout-contaminated drinking water. 

In the case of radionuclides, we shall use the term w ole-body 
dose in the technical sense of committed effective dose eq ivalent. 
For a particular tissue, the tissue dose would be the comm tted dose 
equivalent. Such doses can be calculated for l year or 30 years, 
etc. 

Dose: in rads 
Dose equivalent: in rem 
Effective dose equivalent refers to the whole-body dose 
Co11111itted effective dose equivalent: whole-body dose for adio-

nuclides in the body over a period of time 
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N-7 

The whole-body counter measures the quantity and the en 
the ga11J1a ray photons that have been emitted by cesiua-137, 
radionuclides, and that escape from the body. In principl 
machine is calibrated by measuring the escape of gaaaa ray 
phantom which bas been loaded with the radionuclides in qu 
Obviously, the whole-body counter coaes closest to giving 
measurement of the body-content. The collected data obtain 
are presented in Tables N.7, 11, 12, and 13. 

gy of 
or other 

the 
from a 
tion. 
direct 
with it 

In the case of radionuclides that eait beta rays (stron 'um-90 or 
alpha particles (transuranics), whose range in tissue befo 
absorption may be at most a centimeter or so down to some 
micrometers, another method must be used. Recourse is had o 
measuring the daily radionuclide excretion in the urine. e body 
content is then calculated from knowledge of the metabolis of the 
radionuclide in question. This method is not as reliable 
whole-body counting~ Fortunately in the present case the d ection 
of strontium and the transuranic elements is not as import t as the 
detection of cesium. 

The dose can also be calculated from the diet. The pri ry 
obstacle here is that the diet is very difficult to ascert n 
accurately, and in addition more assumptions must be made garding 
the metabolism of the radionuclide than would be the case ove. 
The Livermore results are based on this method. 

Conversely, knowing the daily urinary output of a rad 
it is possible to calculate the daily intake by ingestion. 
example, based on the work of Jones et al (1985), Skrable 
(1987) and Koss {1988), Dr. E.T. Lessard of the Brookbave 
Laboratory has calculated the factors for plutonium-239 gi 
Table N.4 I 4. Vben the daily intake is multiplied by the 
the urinary output is obtained. Conversely, when the urin 
is known, dividing it by the factor will predict the daily 

nuclide, 
For 
al 

n in 
factor, 
ry output 
intake. 

The Jones and Koss alternatives are offered: at 20-30 yea s on a 
constant diet, they differ by a factor of 1.75. I used th 
Koss-based factor for the calculations used in the text, S ction 
4.3, because it corrects for earlier errors in the data ba e which 
Jones did not know about. 

(Cont.) 
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Note 7 (cont.) 

The urine data supplied by Dr. Lessard were not normal y 
distributed: 

(a) 
(b) 
(c) 
(d) 

Below 30 
30 

500 
999 

x lO-• pCi/day 
499 
999 

- 3400 

(the method's limit) • 19 
• 11 
• 2 
• 3 

Perhaps two or more unrecognized populations were being 
orientation and discussion, I therefore took the median val e to 
represent the whole group--it would be no more than 30 x 10 • 
pCi/day. Among the causes for the wide distribution might 
technical error, but also abnormal or hitherto unrecognized 
physiological factors which would be of major interest to d fine. 

I would also note that the predicted daily oral intake of 
plutonium-239 based on the median urine is .13 picocuries/d , not 
much different from the dietary estimate of .23 picocuries/ ay. The 
factor of two tends to parallel the ratio of their cesium 
determinations. (The activity ratio plutonium-240/plutonium 
0. 6.) 

239 is 

I understand that DOE is formulating plans to look int the 
matter. 
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II TABLE N. 7 11 AVERAGE RADIOlfUCLIDE COllTINT IXD TillB SIIC 
ISllABILITATION roa IONGELlP ll>UL"TS 

II Adult Hale1 (>15a) Adult Feaale1 (~15a) Adultl h15a) 
Jody Mmber Jody liuaber lody .. b ... Ti• Pou 

"'rd en of lurden of lurdea •f habitatioft 

II I lndividua la lndividuah I Indlwid11a la Da .. Tear 

•Oco 1. 1a10° (A) 6.3a10-1 (A) t.3.io-1 (A) 0 1957 
J.7al0 2 37 2.h102 l7 l.la102 74 1370 1961 

II t.Ja10 1 45 J.4&101 45 1.1a101 · to 2131 1965 

Uz.n 1.911103 4(1) (C) (C) (C) (C) 0 J957 
2.Jal04 l7 6.1ia1ol • 1.1a104 25 2'4 1'51 

II l.6&104 30 J.h104 12 1.salo• 42 JO:. 1951 
2.3a104 3:Z 1.tx104 27 2.1a10• " 639 1959 
3.SalOl 38 J. i.103 23 J.4alo> " ll70 1961 

II 
,,,. 1.6&104 21 J.5aJ04 " 1.s~104 '° 4626 1970 

tOsr 1.0.ioO (A) s.2s100 (A) 6.3a100 (A) 0 1957 
•• 7a10• 11 l.1a101 4 l.4atOl lS 304 lt5~ 

II 
. 4.h1ol 24 2.htol 16 4.1a101 '° 639 1959 

6.JalOl t 2.5.iol 4 s.1a101 ll 1370 1961 
3.0a102 13 1.1x102 15 2.•a102 21 ·1696 1962 
J. lalOZ 12 1.t.io2 13 1.ta102 IS 2100 19113 

II 
2.1a102 11 2.ox102 1 2.1a102 II 2466 J96:. 
1.7a1ot 12 J.6xl02 12 1.3.io2 24 3561 1967 
1.s.102 11 1.2z102 11 l.3al02 u 3927 1961 
J.6&102 11 1.3x10:Z 13 1.sa10Z 24 429:? 1969 

' 
5.5a1ol 9 1.sa102 11 1;1a102 20 4657 1970 
1.4a102 I l.2xl02 1 l.3al02 lS 5022 1971 
t.6a1ot ' 1.7a10• 7 t.6x1ot 12 5388 1972 
3.2.102 ' 2. i.102 7 2.5xl02 ll 5753 1973 

' 
1.h1o:z 10 1.sa10• 4 1.ss102 14 6111 1974 
2. s.i o:z 26 (C) (C) (C) (C) 7579 • 1971 
J.h1ol· 25 2.1x1ot 19 J.Jalol 44 1057 1979 

' 
137ca 5.2.102 (A) J.1a102 (A) 4;,JaU)2 (A) 0 1957 

2.tx:zo.:. 31 1.ts104 ll 2.1a10• 51 30.:. 1951 
2.t.104 41 l.s.io1t 49 1.1a10• " . 139 '"' J.5-104 l1 1.1.104 31 z.5alo' . ,, ll70 1961 

' 
3.s.io4 44 1.1a104 45 2.5a106 " 2131 190 
1.1a104 22 1.a.104 24 1.1ta10• .. 6111 1974 
1.1:1104 '° 1.ox103 21 t.Ja10> 51 7213 1977 
6.h103 19 s.h1ol II 6.3a10l 37 1057 19;9 

II 
6.7x.Jol ,. 1.o:a10J JO 6.1a10> " uu 1911 
1.oa104 29 1.1a103 11 t.4al0~ 47 tllO 1982 
l.9&10J 23 1.1x103 29 l.lal03 52 t540 1983 
3.9alol 43 J.4al03 ,, J.7a~O 71 HlO 1984 

' A • ._bar of ind 1Yidua1t .at ruon!ed, 

I 
a • "9.uured et Araonne Rat1ana1 Laborat•rr· . C • 1'o i ... iee .. ••red • 

(This table was supplied by Dr. E. T. Lessard, Brookhaven.National boratory) . 
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Table N-7 #2 

- ' BROOKHAVEN DI.TA FOR ~NTERNAL DOSE & EXTERNAL EXPOSU 

- lloncelap Adult Collllittad Effactl•• 009a Equlwalant,(l) 
Awerage Value eo .. tttad Each Tea~ 

•re"' !-I aicroR/1ear 

" 
Year Post A•ar•ce Mnlual 

-~ Year 60co ll7c. 65zn '°Sr "'· External !intoaura I.ate 

t J 1957 19.8 199 151 4.J2 10.9 290 

' 4 1958 8.35 181 33.8 ],97 1.44 210 
I 

" 
5 1959 3.53 164 7.56 ],64 6 • .51 170 

6 1960 1.49 149 1.69 3.J4 s.02 140 

7 1961 0.63 136 O.J8 3.06 J.a.a 120 
i 8 1962 0.27 123 0.08 2.111 2.99 100 

" 
9 1963 0.11 112 Sl1!U l!f 2.58 2.31 90 

10 19'>4 0~05 102 2.J7 1.78 80 

11 l'J65 0.02 ~" 92.4 2.17 l.J8 73 

12 1966 83.9 1.99 1.06 66 

~ 
13 19&7 76.2 1.83 0.82 61 
14 19b8 69.2 1.68 0.63 56 

15 1969 62.9 1.54 0.49 .52 

16 1970 57.2 1.41 O.J8 49 

j 17 1971 51.9 1.29 0.29 46 

-
18 1972 47.2 1.19 0.22 4] 

19 1973 42.9 1.09 0.17 41 
20 1974 38 .• 9 1.00 O.ll 38 

21 19i5 35.4 0.92 0.10 36 

22 1976 J2.l 0.84 0.08 35 

~ 
2J 1977 29.2 0.11 0.06 3J 

24 978 1~11 7 0.05 32 .:i.. 

2'i 1979 24 .1 0.65 0.04 30 aillireJr 
26 1980 21.9 0.60 0.03 n .. 27 !981 19.9 o.55 ·0.02 28 
28 1982 19.1 0.50 0.02 27 

29 1983 16.4 0.46 0 01 26 

30 191!4 14.9 0.42 0.01 
I 'I 

2.5 
]l 1985 ll.5 O.J9 24 

32 1986 12.J O.J6 23 

' 
)3 198i 11.2 0.33 23 
)4 J 91!5 10.2 0.30 22 
35 1989 9.22 0.28 21 
j6 1990 8.38 0.25 21 

' 
37 1991 7.61 0.2J 20 
38 1992 6.92 0.21 19 
39 1993 6.28 0.20 19 
40 1994 5.71 0.18 18 
41 1995 5.19 0.16 111 

' 
42 19% 4.71 0.15 17 
43 1997 4.28 0.14 17 
44 1998 J,89 0.13 16 
45 1999 l.53 0.12 16 
46 2000 3.21 0.11 15 

' 
47 2001 2.92 0.10 lS 
48 21)02 2.65 0.09 15 
49 2003 2.41 o.oa 14 
50 2004 2.19 0.011 14 

' 
51 2005 1.99 0.01 14 
52 2006 1.80 0.06 14 
53 2007 1.64 0.06 13 

'f 10 54 4 
55 2009 1.J5 0.05 ll aillirer • 

II 
1 aal.tiply 1'f ~II to CXllNt to SV 
• aal.tiply by 0. 7 to cbtain na (~e-llody) • 

~ to 1978 • 2233 + 1302 • 3535 

II 
c l979-l008 • 252 + GO • 662 

'ftris tlble was ~ed by Ir. E. T. Iasard at the Brookbmm Naticmal. tory. 
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Table N-7 #3 

SUMMARY OF BROOKHAVEN RESULTS FOR INTERNAL & EXTERNAL DOSE a/ 

Radionuclide 19S7-78 1979-08 

mrem mrem 
Internal dose 

cesium-137 1911 245 

strontium-90 4S 7 

cobalt-60 34 0 

iron-SS 48 0 

zinc-SS 195 0 

Total 2,233 252 

External dose 1,302 410 

a/ 
Based on the data in Table N-7 #2. The external exposure rates were 

multiplied by 0.7 to obtain the whole-body dose. The transuranics 

are omitted. 
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TABLE N.7 14 

PLUTOMIUM-239: FRACTION or ORAL DAILY IMTllE EXCRITID II URIJ !: •lb/ 

It is assuaed that the daily intake is constant 
over the period specified. F1 • .001. 

Elapsed interval Jones Moss 
(years) (old) (new) 

1 3.62 x 10-11 5.42 x 10- 11 

5 6.2 x 10-11 --
10 8.61 x l0- 11 1. 71 x lo-• 

20 1.31 x 10-4 2.3 x lo-• 

29 1.67 x 10-4 2.92 x lo-• 

•I The table's data were supplied by Dr. B. T. Lessard of the B ookhaven 
National Laboratory. I have used the Koss factors (Moss, 1988). 

bt The intake can be calculated by dividing the urinary excreti1 n by the 
factors given. For example, after 20 years of intake, the daily 
excretion is found to be 3 x 10-11 picocuries. Then the intake i : 
(3 x 10- 11 )/ 2.3 x lO-• • .13 picocuries/day. 

62 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

,_ ··-· -· 

Note 8 

To deteraine whether or not the deteraination of specif' 
activity of soil and plants aade by the Liveraore Laboratory as 
correct, a field trip took place in December 1987 during whi 
samples were collected at 7 locations running the length of ngelap 
Island and on 3 islands of Ailingnae Atoll. The samples wer 
collected under the supervision of Dr. B. Paretzke by Liverm e 
technicians and Rongelap aen. Senator lnjain and other Rong lap 
citizens were present. The results show that the Livermore 
technique is an acceptable one. 

At each location, the exposure rate was measured, and i was 
found to check with the data reported in Table 4.1 11. 

The samples were frozen and shipped back to the Livermo e 
Laboratory where they were divided so that one-half of each as sent 
to Dr. Paretzke in Europe, the other being retained for anal sis by 
Livermore. Dr. Paretzke shared his samples with Dr. Ute Boi at of 
Bremen. 

Each laboratory prepared its own aaterial for analysis 
frozen field material, and then analyzed it without knowing 
results from elsewhere. 

The aeans of the results for Rongelap Island have been 
into Table 4.2 12,: the results from single samples have not 
used since their agreement or disagreeaent with those previo 
obtained would be fortuitous. 

rom the 
he 

nserted 
been so 
sly 

The results, corrected back to 1978, aay be sumaarized s 
follows. 

Drinking-coconut aeat: the aean and range of values fo 7 
samples are: Boikat-Paretzke, 3.6 (1.1-6.2) pCi/gram-fresh: 
Livermore, 4.4 (l.2-7.9) pCi/graa-fresh. 

The assay of drinking-coconut meat can vary considerabl 
because the aore aature the nut, i.e., the closer it is tot e copra 
nut, the higher will be the meat's specific activity. In t 
present case, of the 7 samples (each composed of 5 nuts), 3 ere 
typical of the drinking stage, 1 was questionably aore matur , and 4 
were intermediate between drinking and copra stages. It is 
interesting to note that the cesiWl-137 mean for the 7 samp s was 
4.3 pCi/gram-fresh, intermediate between the drinking nut ( 3 
pCi/gram) and the copra nut (6.2 pCi/gram) of previous 
determinations (Table 4.2 12). 

For coconut juice taken fro• the nuts whose meat was a 
above, the mean for 7 samples was 1.6 pCi/gram. Previous s 
averaged about 1.3 pCi/gram (Table 4.2 12). 

(Cont 

lyzeed 
pling 
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Note 8 (cont.) 

For 7 samples of soil (0-10 cm), the aean was 10.6 
pCi/graa-dry, compared to the Livermore value of 13 pCi/gram. The 
original 1978 value was 12 pCi/g. 

Single samples were compared in other aaterials The res lts 
(pCi/graa-fresh) were (Boikat-Paretzke I Livermore): breadfr it, 
4.4/3.9: arrow root, 21/17: Pandanus 26/23: lime 2.3/?. 

Several analyses on single samples were done for stronti m-90 
and plutonium-239,-240, but I have not received the aatching 
analyses fro• the Livermore Laboratory. 

In the case of Ailingnae Atoll, l set of samples was ta n on 
each of three islands - Mogiri, Bnibuk and Gerea-Knox. Tbei 
average cesium-137 values are: drinking coconut meat, .72 
pCi/gram-fresh: drinking-coconut juice, .23 pCi/graa: soil 
(0-10 cm), 2.7 pCi/gram-dry. The aeat value is about 17' of he 
Rongelap Island one, the juice about 14' and the soil about '· 
Two coconut crabs averaged 1.15 pCi/gram-Ofresh. Their plut ium 
content was less than .006 pCi/graa. 
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N-9 The external gamma-ray exposures of Table 4.1 11 affect 
the tissues of the body. In addition, beta rays (cesium-137 
strontium-90) emanate from soil, but have only a limited ra 
air and very poor penetration into the body; they might af f 
body's surface in those regions which are closest to or are 
touching the ground. Shoes and clothing provide complete o 
complete protection. 

all of 
and 
e in 
ct the 
ctually 
almost 

External beta-ray dose is considered to be unimportant n the 
basis of the following. For galD.llla rays, the Rongelap Islan Eneu 
Island external-dose ratio is 1.7 (Table 4.l 11. The beta- y dose 
ratio at .007 mm depth (basal cell layer, skin) should be 
approximately the same. Therefore, by extrapolation from t e 
determinations at Eneu (Shingleton et al, 1987) the Rengel p 
basal-cell dose would be 46 mrem/y, and at 1 cm depth pract cally 
zero (ICRP 51, Table 26). Since the radiation protection g ide for 
skin is 5 rem/y (NCRP 1987b), the skin dose is a trivial o e. 
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N-10 

Studies on intake by inhalation concentrated on 
plutoniua-239,-240 at Bikini Island (Shinn et al 1980). In 
calculating the results, it was assuaed that a person would 1 e 
exposed to aaximua dust conditions for 5 hours per day throu~ hout 
life (tilling fields), an unrealistic assuaption bound to gi every 
high exposures (tilling deposits 1.5 x lo-a picocuries per h ur in 
the lungs). 

To obtain the Rongelap dose, it was assuaed by Robison t al 
(1982b) that the distribution of particle sizes and of radio~uclides 
was practically the same on Bikini and Rongelap Islands. Th,refore, 
the inhalation dose on Rongelap would be to that on Bikini a the 
transuranic specific activity of Rongelap soil (0-5 ca) was o that 
of Bikini Island. 

Island Specific activity in 
top 5 ca of soil 

in 1978 

pCi/g 

Inhalation 30-ye11.r 
dose to 

bone aarrow c" 

rea 
Bikini a/ 

plutoniua-239,-240 
uericium.-241 

11 
8.7 

.033 

.035 

Rongelap b/ 
plutoniua-239,-240 
uericiua-241 

3.2 
1.0 

a/ Robison et al (1982a, pp. 8, 12, 44, 56). 
b/ Robison et al (1982b, pp. 12, 14, 47, BlO, 813). 

.010 

.005 

cl The dose throughout the bone would be about 4 times as great 

The dose is greater for a growing child. Robison et al (19 2a) used 
a factor of 2.8 to convert the adult inhalation dose to that for the age 
period 0-30 years (.042 rem). The dose to the adult lung is con idered 
to be about 2.5 tiaes that to the aarrow. 

Dr. Robison (personal communication, 1988) has reviewed the e dose 
estimates according to the more recent ICRP factors. Re bas red ced dust 
consumption by a factor of 3.5, which would reduce the dose 
proportionally. This is still a liberal allowance for every day of life 
froa birth to death, but in any case a much more reasonable one. The net 
result is a reduction in dose for plutoniua by a factor of about 3, and 
for aaericium. by a factor of 4. 

---- -------~-~----~-·-· -
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Diet. The aajor uncertainty in estiaating the dose is he 
diet =-no one knows precisely what it is. Two efforts have en 

313) made to delineate it. The first by Naidu et al (1980) (BNL 
was based on living experiences over the years on various No 
Karshallese Atolls and clearly deaonstrated the effects of l' 
patterns on it. Rongelap fell into their B class, one in wh' 
there was a low availability of local foods (excepting fish), 
overpopulation, and a good supply of imported foods (supply 
coaes in regularly, say, every three weeks). Baidu et al re 
the quantities of food prepared, hut emphasized that they di 
know bow auch was eaten. In any event, Robison and DOE-1982 
this estimate as the aaxiaua level of consumption for a popu 

hern 
ing 
h 

at 
rted 
not 
sed 
tion. 

The KLSC diet was elaborated by !. Pritchard of the Kie nesian 
Legal Services Corporation in 1979 when he visited the Enewe k 
people for 2.5 weeks on Utirik Atoll (Robison et al, 1982a, 
UCRL-83835). Bis diets assuaed that the supply ship caae re larly, 
aaking it possible for the people to eat relatively large am unts of 
iaported foods (rice, flour, sugar, canned goods, etc.), or at the 
ship did not coae at all. Robison selected the adult feaale 
subgroup of the population for calculation because its consu ption 
was greatest. DOE-1982 took this calculation for the ainima level 
of contaainated-food consumption. 

For the !LSC diet it has been found that cesiua-137 ace unts 
for about 95' of the whole-body dose and 85' of the bone mar ow 
dose. Strontiua-90 accounts for 5' and 15,, respectively, a d the 
transuranics for less than l' during the first 70 years. Wh n the 
supply ship is on schedule, coconut accounts for 80' or so o the 
radionuclide intake. 

In SWUlary, then, DOE-1982 used the Naidu type B commuu ity 
diet for its dose calculations. Vhen it wished to indicate range, 
it used both the type B co .. unity (high) and the !LSC diet (ow). 
The diets are given in Table N-11 11. 

ts of 
this on 
pecif ic 

lD additional fact about the preparation of fish is wor h 
noting. The skin and hones of fish aay have 50-100 tiaes t 
strontiua-90 specific activity of the aeat. Also, the conte 
the intestinal tract aay he high. Vhat is the effect of all 
dosage? First, Noshtin et al (1981) found the strontiua-90 
activities of all tissues to he below l pCi/g. Robison et 
(personal coamunication, 1988), have confirmed this for aul 
caught off the reef of Bikini Island (contamination levels 
tiaes those at Rongelap Island). Roast aullet and stewed m 
were tested. For stew, neither the meat, nor broth, nor sk' 
hones exceeded .01 pCi per gram (Table N 11.I 2). The coot' 
done by natives in the customary way (the intestines were 
discarded). 

t 
10 
let 
and 

q was 
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TABLE N-11 #l 

Food 

DAILY FOOD CONSUMPTION -- TtiO DIETS a/ 

Community B MLSC Diet 
(adult) (adult female) 

grams/day grams/day 

Arrowroot 

Ill Breadfruit 

Banana 

0 

36 

19 

3.9 

27.2 

0.02 

I 
I 
I 

' I 
II 
I 

' • • 
• 
I 
I 

Coconut 
Drinking meat 
Drinking fluid 
Copra 
Milk 
Sprouting 

Coconut "fluid" 
Coconut "meat" 

Papaya 

Pumpkin 

Pandanus 

Fish 

Eggs 

Poultry 

Wild birds 

Domestic meat 

Pork 

Clams 

Crabs 

Octopus 

Turtle 

Snails 

Coconut crab 

Lobster 

Shellfish 

Total 

100 
514 
68 

125 
100 
----

0 

0 

96 

194 

--
3 

9 

--
1.4 

15 

--
20 

.1 

12 

1 

.14 

--
1313.64 

----------
142 
63.3 

6.6 

1.2 

9.2 

41.5 

10.7 

--
4.2 

21.2 

--
8.9 

3.1 
4.5 

4.3 

--
--
--
S.l 

356.92 

a/ Imported foods are not included in the lists. The data are from 
Tables 4 and 11 in Robison et al, UCRL 52835 (1982b). Imported 
staples include rice (especially), sugar, flour, canned meat, 
canned drinks, and baby foods. 
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TABLE N .11 12 

STRONTIUl!-90 DISTRIBUTION IN MULLET: rRESB, ROASTED, 
1lfD AS A STEV•I 

Muscle {meat) 

Bones 

Duplicate bones 

Skin 

Broth 

Skin + aeat 

Strontiua-90, pCi/g wet weight 

Roast •ullet 

9.5 E-4 

5.4 E-2 

6.0 1-2 

8.0 E-2 

Mullet stew 

4.2 B-2 

4.5 B-4 

1.8 1-3 

Fresh mulle b/ 

5.2 1-4 

1.8 E-2 

2.7 B-2 

•t The table was supplied by Dr. V. L. Robison of the Lawrence vermore 
National Laboratory. 

bl Fro• V. Noshkin et al, UCID-20754, 1986, "Concentrations of 
Radionuclides in Fish Collected from Bikini Atoll between 1977 d 1984". 

69 



I 

' 
I 

( 

' 
' 
I 

' 
' 
' 
' 
' I 
' 
' I 
' 
' I 
I 

N-12 

{ 

A major weakn~ss in the DOE-1982 dose calculations was th 
s~all number of saffiples on which it was often based (URCL-5285 
l!. For example, 1n the case of Rongelap Atoll the number of 
vegetation sa~ples per island were as follows: Rongelap 35, A 
6, Borukka 4, Mellu 6, Kabelle 6, Naen 7. On Ailingnae Atoll, 
wer 7 on Sifo and 2 on Uwanen. 

To make up for this deficiency, vegetation specific acti 
were at t1mes calculated by applying a factor to the soil's s 
activity. Robison has subsequently found that such a method 
give erroneous results (personal communication to H. I. Xohn) 

Table N.12 11 shows some of the inconsistencies that ari 
such data are tabulated. For example, pork has the same cesi 
specific-activity on all islands in Rongelap Atoll; the tota 
on Kabella and Mellu islands is 4.4 rem (30-year), but the in 
exposures are 5500 and 8000 pCi/day, respectively. 

, Pt. 

bar 
there 

'ties 
ciflC 
y 

e when 
m 

dose 
ernal 
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TABLE N. 12 # 1 EXPOSURE AND SPECIFIC ACTIVITY COMPARED 

Total Cesium specific activities in 1978 (pCi/g-fresh)d/ 
30-yearb/ External a/ Cesium-137 

Location dose 
Exposure (external & internal c/ 

( 1978) internal) exposure Pig: muscle, Pandanus 
heart 

~R/hour rem pC1/day 

RongelaE Atoll 

Rongelap 4.5 2.5 4300 8.5 11.1 

Kabelle 14.0 4.4 5500 8.5 -

Mel lu -- 4.4 8000 8.5 8.8 

Naen 43 11.0 12,100 8.5 14.2 

e/ 
Ailingnae Atoll 

Sifo 1.4 .5 600 1. 2 1.3 

Ucchuwanen 1.9 1.0 1700 1.2 1.8 

a/ From Figure 4.2#1 (page 31, this report) 

b/ Table 17, (UCRL 52853, Part 4), BNL community 8 diet, whole-body dose. 

cf Table 14, (UCRL 52853, Part 4), cesium-137 

d/ Appendix A, (UCRL 52853, Part 4) 

Coconut 

copra,cake, fluid drinking 
milk meat 

7.6 1.4 5.5 

13.S 1.4 9.9 

4.6 .4 3.4 

10.9 2.6 8.0 

1.0 .16 . 7 

1.8 .43 1.3 

e/ Ailin2nae Atoll is imnortant for foaod"'-lc~n~lul~e~c~tii~onn-.Je~s~nue~r~i~a~l~l~v-S~1~·£~0._ ________________________________________________ __ 
Island where a Rongelap party was visiting when the Bravo shot was fired. 

" 
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Note 13 

Comment by Consultants 

Dr. Bertell and Mr. Franke have sent the following comments. I 
suqgest that after reading them the reader review Section 5 of t Report 
(Discussions and Recommendations). 

The fact that other consultants are not quoted does not nee sarily 
imply their general agreement with the entire report. 

It is important to bear in mind that the dosage under discu ion is 
that from continued residence on Rongelap Island from 1978 (or t 
present), onwards. 

I will take the liberty of commenting on four technical poi s which 
Bertell and Franke bring forward. 

(1) The factor to convert roentgens (measured in air) to m n 
whole-body tissue dose measured in rem is 0.7. I am puzzled by 
Bertell's remarks on this. 

(2) The .025 rem annual boundary-limit for nuclear facilit' sin 
the U.S. is based on the ALARA principle, as low as reasonably 
achievable. It does not apply to the totally different situatio at 
Rongelap or Bikini, according to Dr. Alan Richardson, Chief of t 
Environmental Protection Agency Guides and Criteria Branch. 

(3) Their reference to the United Kingdom guide being set 
rem/year is in error. The guide states that not more than .05 r 
come from any one nuclear facility. The overall population guid 
still .1 rem in agreement with the ICRP, according to John Dunst 
recently retired Director of the U. K. National Radiation Protec on 
Board •• 

.05 
shall 

is 

(4) The cesium guide for particular food imports into the .s. is 
based on the assumption that plenty of uncontaminated food is av 'lable. 
The decision at Rongelap rests on the average level in the whole iet, 
under quite different circumstances. Section 5 recommends banni arrow 
root for the time being, which would not be a hardship. 
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INSTITUTE FOR ENERGY AND 
ENVIRON NTAL RESEARCH 

DISSENTING STATEMENT TO "PRELIMINARY REPORT, RONGELAP REAS 
PROJECT", APRIL 15, 19882 

Abstract 

The data used in the 1982 DOE bilingual report regarding the abitabilit.v of 
Rongelap Island was not adequate. The conclusions derived from the ta which was 
used are incorrect. As a consequence, there is the serious possibility that radiation 
doses might exceed allowable levels. 

The DOE report failed to acknowdlege the existence of plutonium co entrations in 
urine of Rongelap people which exceeded expected levels. The plutoni m problem is 
still not resoh·ed. 

The DOE declared Rongelap Island to be safe unconditionally. DOE's dose 
assessment is based on the assumption that a large protion of the d t consists of 
importMT'f. food. This major assumption is omitted in the 1982 DOE repo t. 

D 
A complete survey of radiological conditions is recommended. 

Introduction 

I was nominated as a member of Dr. Kohn's consulting team by he people of 
Rongelap. In my opinion, the Rongelap Reassessment Project has faile to properly 
or fully answer the questions asked by Congress in Public Law 9 239, section 
103(i). We have an obligation to the people of Rongelap to affirm t e safety and 
habitability of the Rongelap Atoll and that has not been done. The oject should 
not onh· *8 answer scientific questions and • assess whether le 1 limits for 
radiation exposure will be exceeded or not. The Rongelap people ne d a level of 
comfort in regard to the conclusions which is beyond any doubt o uncertainty . 
Unfortunately, Dr. Kahn's report does not meet this objective. 

My focus in the following is the amount of radiation dose from esidence on 
Rongelup. 

t) The complete report was not provided at the time these c ments were 
prepared. A more complete statement wiJJ be provided upon com Jetion of the 
final report. 

Europemn offtce: IFEU-lnstrtut fU' Energoe-und Unwelllonlctlung Heidelbefg e.V., Im Sand 5, 9900 Hlidelberg, Feder81 Republic of y, Tel (011-49) 6221-10101 



74 

Statement to "Preliminary Report, Rong-elap Reassessment Project", April 15, 1988 
April 15, 1988 
pag-e 2 of 4 

What did the 1982 DOE report say? 

"If 233 people live on Rongelap Island and eat local food 
Scientists estimate that the largest amount of radiation 

only from Ro gelap Island: 

one yenr from radioactive atoms that came from the U.S. bomb tests i 
( ... ) The highest average amount of radiation people might receive in 
vears is 2500 millirem in any part of the body and 3300 millirem 
~arrov; . The DOE report quotes the dose limits with 500 millirem 
and a total of 5000 millirem over 30 years. 

Which questions did Congress ask to be reviewed? 

Congress authorized a scientific determination of (1) "whether the 
support of the conclusions as to the habitability of Rongelap Island, 
the Department of Energy report ( ••• ) are adequate" and (2) " 
conclusions are fully supported by the data." 

If either of the foregoing questions is answered in the negative, 
already authorized a second phase of scientific research which is to 
complete survey of radiation and other effects of the nuclear tes 
relating to the habitability of Rongelap Island." 

Was the data used by DOE adequate? 

The data used in the 1982 DOE assessment was inadequate. Aside 
that the assessment was based on only a small number of measurements, 
of elevated levels of plutonium in urine of Rongelap people, known s 
1973, was not acknowledged in the 1982 DOE report. This is a 
significant omission. 

From measurements of plutonium in urine, as imperfect as they were 
radiation doses exceeding DOE's regulatory limits were calculated. The 
plutonium doses in the Marshalls might be in the tens of rems were 
DOE representatives in a meeting in March 1981. The authors of 
booklet were present. Plutonium measurements were uncertain at that 
degree of uncertainty was not clear. Instead of explaininir the situat 
opted for omission of this troublesome discovery and chose to adopt t 
dose prediction with a dietary model in the 1982 report. The inv 
plutonium levels in urine of Rongelap residents st.ill has not been comp 
15 years after the initial discovery. The true plutonium dose is still no 
could well be, for some members of the Rongelap population, in excess o 
limits. (I will deal with this quest.ion below). 

Were the conclusions correct? 

t receive in 
400 millirem. 
e coming 30 
st the bone 
single year 

ata cited in 
set forth in 
ether such 

ngress has 
ncompass "a 
ng program 

om the fact 
the problem 
ce at least 
erious and 

t that time, 
oncern that 
reported to 
e bilinirual 

me, but the 
n, the DOE 

method of 
tigation of 
ted, almost 
known and 
DOE's dose 

Reviewing DOE's conclusions on the basis of the data which was used 
major discrepancies. 

I find two 

First, the "maximum dose" for residents of Ronifelap was given by 
millirem per year. Rather than being the "maximum dose", this dose is r 
the supporting documents as the 95% dose, meaning that doses for 
population will be lower and for 5% of the population hiirher than 

ferenced in 
5~ of the 
0 millirem. 
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Statement to "Preliminary Report, Rongelap Reassessment Project", April 15, 1988 
April 15, 1988 
page 3 of 4 
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According to the model used by LLNL, about 6 people would be exp sed to doses 
above the 500 millirem per year limit quoted by the DOE. 

Second, the DOE declared Rongelap Island to be unconditionally a e. However, 
the dietary assumptions used in the dose estimates show a hi&'h degr of imported 
(non-radioactive) food, thus lowering the intake of local (radioactive food. The 
degree of imported food in the diet is not a natural constant but de ends, among 
other things, on the existence the of U.S. food program which is bein phased out. 
If habitability is defined as "possibility of full usage of Rongelap Is nds natural 
resources for food", the Island is not habitable even by DOE's dose ndards. If 
Rongelap people would live on local food only, for whatever reason, doses would 
exceed DOE's dose limits. 

What is the radiation dose? 

Suppose that the amount of local food consumed is kept at the 978/82 level. 
What is the radiation dose for the Rongelap people? I agree with Dr. ohn that the 
direct measurement of radioactivity in the human body is the preferred method. 

However, Dr. Kahn's assessment of the average dose with 1.25 rem 
equivalent ("whole-body dose") over 30 years represents only one pos 
and has two major deficiencies: 

• It is based on extrapolation from the 1979 average body burd of 175,000 
picocuries of cesium-137. In 1982, the average body burden was 240,000 
picocuries (see Fig. 4.3#1 ), probably due to increased uptake local food. 
Taking 1982 as the baseline, the cesium-137 dose estimate would crease from 
0.62 to 0.85 rem (see Table 4.5#1). 

• Kohn's estimate of plutonium dose is premature and scientifically uestionable. 
For an accurate estimate of plutonium doses from urine data, urine data 
has to be interpreted (including the data on children) and e length of 
residence has to be taken into account. Kohn's assumption a 20 year 
continuous daily intake is not substantiated by the data a d leads to 
underestimates of body burdens. Furthermore, at interest is the average and 
the maximum, not just the median dose which is referenced by Ko n. 

An alternative dose estimate can be derived from the estimate doses 
for the Bikini population where urine data was interpreted for roup of 16 
individuals which had plutonium levels above the detection limit. In th se 16 cases, 
individual residence time was accounted for, whereas this was not the se with the 
Rongelap urine data. According to Dr. Lessard from Brookha en National 
Laboratories, the average annual committed effective dose due to plut nium-239 is 
estimated with 0.25 rem. Since on Rongelap, average soil concentrat ns are 3.4 
lower than on Bikini (see Table p.83), I would extrapolate an average pl tonium dose 
for Rongelap people with 0.075 rem annual committed effective d se due to 
plutonium-239. The dose from plutonium-240 and americium-241 would e about the 
same. The total dose due to transuranics could well be 0.15 rem ann 1 committed 
effective dose or 4.5 rem over 30 years. 

• My alternative dose estimate would thus be 0.85 rem (cesium-1 7), 4.5 rem 
(transuranics), 0.021 rem (strontium-90), and 0.59 rem (external), total of ~ ~· 1 
rem. This dose would then be above the DOE limit of 5 rem in 30 ears. 
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Statement to "Preliminary Report, Rongelap Reassessment Project", April 5, 1988 
April 15, 1988 
page 4 of 4 

I do not claim that my estimate represents 
case with Kohn's estimate. My estimate shows 
8 region where DOE dose limits are exceeded. 
"true" dose without a detailed analysis of 
systematic monitoring. 

the "true" dose. Neithe is this the 
that the plutonium doses might be in 
We will not be able to tablish the 
existing urine data an 

The above dealt with the average doses. The use of averaaes ten 
the implication of radiation to real human beinaa. There will always be 
the population which receive more than the average. Even if the 
could be kept below the DOE limit of 0.17 rem K per year (5 rem in 
segment of the population could receive doses above DOE level of 0.5 re 

Would other dose limits be exceeded? 

a further 

to distort 
members in 
erage dose 
0 years) a 
per year. 

Would the radioactivity levels on Rongelap be caused from operation f a nuclear 
facility, the exposure would be too high since it exceeds the annual d ae limit [40 
CFR 190] for the maximum exposed member of the public with 0.025 r m per year 
(0.75 rem in 30 years). 

We will have some explanation to do to the people of Ronaelap wh the doses 
they would receive are legal because they come from a nuclear weapons test fallout, 
whereas they would be illegal if caused by the operation of a nuclear er plant. 

Current dose limits are likely to be revised in the near future. 
Radiological Protection Board in Great Britain, for example, has recently 
allowable doses to most hiahly exposed members of the public from to 
per year. What is an allowable dose today might soon become too hii(h. 

he National 
lowered the 
.05 millirem 

Levels of cesium-137 in a part of coconuts, pandanus, and arrow t harvested 
on Rongelap Island are exceeding limits for import into the U.S. which ·s currently 
at 10,000 pCi/kilogram. If the food is declared unsafe for the American people, how 
do we convince the Rongelap people that it is safe? 

What is needed? 

First, we need to determine what the true extent of the plutonium 
the Rongelap population. An extensive proaram of urine sampling, 
interpretation is needed. 

Second, a program should be conducted to measure radioactivity · 
atoll and to assess radiation exposures . 

Third, measures should be taken that radiation doses from residence 
Island and food gathering on other islands in the atoll be kept as low 
Soil decontamination should take place on Rongelap Island as well as on 
islands. Special measures might have~~ developed to reduce th 
plutonium. \..!)JJ 

~~~ 

oblem is in 
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the whole 
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as possible. 
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Notes 

Page 10: 

There is no evidence to show that the general he th of 
the Rongelap people has improved compared to tha prior 
to the Bravo test in 1954. There is very little n the 
way of written records to use for comparison. The 
diabetes study was not even begun unti 1 1974. Some 
disease such as venereal or vitamin A def· iency 
increased after the Bravo shot (Conard 1975) 

Page 11: 

A Rongelap youth died in 1972 from myeloid le emia. 
He had been exposed to the Bravo test fallout wen he 
was 18 months old . 

There may been an artificial reduction in o 
thyroid cancers attributable to surgical removal 
thvroid llland . 

Page 11: 

The International Institute of Concern for 
Health has asked two physicians Dr. Bernard Lau 
Brenda Caloyannis, to examine health of the Ronge 
in 1985 - 1988. Their findings indicate a high 

erved 
f the 

of il 1 heal th especially among those who 1 i d on 
Rongelap Atoll. A separate report on this w· 11 be 
submitted to the U.S. Congress • 

l Page 12 (b)1 : 

This report has not researched the various dose 
assignments made to the thyroid gland (1957, 1964, 
1985). We are not able to conclude that the or ginal 
estimates were "much too low." 

lE>age 21 ( e) •: 

According to Conard 1975 (page 16), which covers adult 
mortality of Rongelapese exposed and unexposed b tween 
1956 and 1974, the first 20 years after the Bravo test: 
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Age Group of 
Deceased 

Exposed 
No. ('I.) 

Une osed 
....... -·-··-·---· __ Jfo. _(~) 

Over 60 years 

40 to 59 years 

Under 40 years 

Total 

12 (66.7'1.) 

4 (22.3'1.) 

2 (11.l'f.) 

18 

23 

8 

31 

Two accidental deaths in the exposed and one acci ental 
death in the unexposed were omitted. The death f one 
exposed Rongelapese with reported age 107 years 
apparently skewed the results so that the "avera e age 
at death" to appear similar in the two groups. 

Page 14: 

Although the exposed group has remained the same since 
1954, the "unexposed" groups has been subject d to 
losses to follow-up and arbitrary increases. 

Page 19: 

In a situation of continuously deer asing 
contamination, the average dose and range of dos 
the first year (which would be the highest doses are 
more important than the 30 year "integral 
calculated by Livermore. Horeover, doses to i 
and children have been shown to be higher tha 
calculated dose to the Standard Han (Miltenb 
Lessard, Steimers and Greenhouse 1980). It i 
agreed that DOE calculations were appropriate 
answering the question of the Rongelap people, o 
that matter, of the US Congress. 

Page 19: 

ose" 
ants 

the 
ger, 
not 
for 
for 

According to the June 1983 Bioassay Mission repo t of 
Dr. Lessard to Mr. Robert Ray, the committed effe tive 
dose equivalent from plutonium alone for tbos who 
resided on Bikini may be 350 mSv (7 mSv per year). Dr. 
Lessard added: "It should be noted that si ilar 
results have been obtained at Rongelap and U erik 
Atolls." This dose exceeds all international and 
national guidelines and is extremely serious. 
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Page 20: Paragraph 3, line 2: 

(The reference Kerr, 1980 is not given i the 
references page 62) 

The external radiation dose is primarily due to esium 
137, with 0.66 MeV gamma radiation. The conver ·on to 
rems from external gamma radiation would be: 

1 R = 0.98 rem (Radiological Health 
Handbook, Jan. 1970, US Dept. H,E, and 

I do not accept an arbitrary reduction 
calculations of external radiation by 30~ 
multiplication by 0.7) 

. ) 
all 

(i.e. 

It should also be noted that the external ra iation 
dose one metre above the ground is inappropria e for 
children. 

Page 23: 

Reduction of the estimated 30 year transuranic whole 
body dose from 350 mSv (35 rem) in Lessard 1983, to 0.2 
mSv (0.02 rem) in Kohn 1988, requires formal sci ntific 
explanation. The Lessard 1983 findings were b ed on 
actual urine measurements, not assumed diets. 

Page 28: 

Dr. Bertel! does not accept the 30 year dose tab lation 
on page 40 because of scientific flaws noted n the 
previous pages. This includes but is not lim" ed to 
the Kohn reduction in external doses and i dose 
attributable to transuranic& without proper sci ntific 
evidence. 

Page 30 Para. 2 Line 2, ff;: 

The 250 urine samples have apparently alread under 
gone laboratory analysis. There is no justif cation 
for taking a random sample to collate This job should 
be properly entered in computer together with p ace of 
residence at the time of the testing. The range should 
be reported and the average not the median sh uld be 
used. There is no justification for using a pop lation 
median to calculate collective dose. It s bad 
statistical practice. If the lower detectabl level 
poses a problem it could be lowered. At an rate, 
urine samples with below detectable amou ts of 
plutonium could be combined and the combined sample 
could be counted to obtain an average to be dist ibuted 
over the samples. 
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Page 31: 

These calculations are incorrect because of the u 
a median ( as noted on page 45) and the reducti 
external dose estimates (as noted on page 30). 
with these changes, the dose is for adul ta onl 
needs to be increased for infants and children. 

e of 
n of 
Even 

and 

Page 32: Second paragraph line 6: 

Appealing to the incorrect calculation of 
transuranic dose (using median rather than mea 
then minimize the expected dose to children i 
scientifically sound. 

Page 35: 

dult 
) to 

not 

I do not accept this Table because of the err s in 
calculating the doses, as noted on the previous p ges. 

Page 33: 

Given the methodological problems, statistical e rors, 
and incomplete data, the conclusion in line 1 s not 
warranted at this time. The reference to Ronge apese 
in the second paragraph is offensive. 

Page 34: 

Teratagenic effects (congenital malformations) 
al so be expected to occur. These together wit 
genetic changes would be the most frequent an 
observable effects for those living on Ro 
Choice of cancer death and severe genetic defe 
the only health effects of concern refle 
legalistic, first world biad. The llCPH will s 
separate report to Congress on the observed 
problems of the Rongelap people by Island of re 
1985 -88. We will also report on Rongelap c 
born on Majieto, Rongelap, Majuro and Ebeye in t 
15 years . 

would 
mild 
most 

elap. 
ts as 
ts a 
mit a 
ealth 
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Minority Report: Rosalie Bertel!, Ph.D., G.N.S.H. 

The Preliminary Report, Rongelap Reassessment Projec , April 
15, 1988, arrived in our Toronto office 12 April 198'. The 
deadline for receipt of comments in California was April 
1988, hence these comments are necessarily incompl te and 
wi 11 be augmented by a separate report to Congress within 
the next month. 

It was distressing to me to learn that blood tests a urine 
analyses done under US Congressional funding over e last 
30 years have not even been entered into comput No 
averages are available, no report has been given the 
Rongelap people. The question of urine analy ·s for 
plutonium and other transuranic& is serious enough o raise 
the question of illegal exposure of the Rongelap p ple to 
ionizing radiation even under the older more lax re lations 
of the 1960's. Current international opinion w uld be 
stricter by a factor of 5 to 10 times. This report glossed 
over the problem by selecting a sample of 35 urine reports 
from the 250 analyzed, and then using a median number 
instead of an average to extrapolate to the ongelap 
people's future body burden. 

The Brookhaven National Laboratory blood test data for 133 
Ronge 1 apese 1 i ving on the contaminated and uncont 
Islands has now been entered into computer. 
thirteen blood parameters for 133 people for 
years (1957 - 87). It was impossible to scan 
pieces of information without computerization. 
understand why this data has never been properly p 
and analyzed, since this was obviously the pur 
collecting it. I hope to have a report on this read 
the next week. 

are 
of 30 

e 52000 
fai 1 to 
ocessed 
ose of 
within 

The basic question raised by the Rongelap people an the US 
Congress was whether or not Rongelap Atol 1 is a ui table 
place for the Rongelap people to live, to harvest ood and 
to bring up their children. The questions have bee turned 
into a prol iteration of numbers, many of which are not 
scientifically sound, which are then compared with a 
legalistic standard for "average consumption of foo by the 
Standard Man". The question of pregnant women and hildren 
was not addressed, that of infants was ina quately 
addressed, and the fact that the Rongelapese had revious 
serious radiation exposure making them an already damaged 
people subjected to further contamination was not a ressed. 
The IICPH will submit a separate report on these stions. 
It will compare the health of Rongelap children 
brought up on different Atolls. 


