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RADIOLOGICAL IMPLICATION FOR
RESETTLEMENT OF ENEU ISLAND
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BACK.GROIJNJ)

In August 1978 the residents of Bikini Island left their
Atoll because measurements of radiocesium made in April 1978
showed accumulations in the bodies of 13 out of 101 people~
which if maintained for one Tear, would be equal to or greater
than the Federal Radiation Protection Standard of 500 mRern/Yr.
At that time, information on the radionuclide content of test
plantings of food crops and on a sufficient number of samples
of coconuts grown on Eneu Island was not available but would
be in early 19’79. With this new information dose predictions
for residence on Eneu Island could, for the first time, be
based upon data from analysis of actual food items of the diet
grown on the island rather than on theoretical predictions
derived from soil concentrations. In the meeting on July 25,
1978, with the Congressional Committe-e*,it was agreed that
priority would be given to collecting and analyzing the
available data so a judgement can be made on whether or not
the Bikini people can return to live on 13neuIsland.

RADIATIoN somcm

The two sources of radiation exposure to people living on
Eneu Island will be: external exposures from natural back-
ground radiation which is very low and radiation from man-made
radionuclides remaining in the soil from nuclear tests at Bikini
Atoll; and, internal exposure due to nuclear test radionuclides
internally deposited in the body from eating locally grown foods.
The external radiation dose rate has been determined from measure-
ments taken by the recent aerial radiological survey.

The average external dose for Eneu residents is calculated using
measurements of external radiation and estimates of time spent
in various areas of the island.

The average internal radiation dose is calculated using estimates
of the amounts and kir.dsof food in the diet and measurements
of the radionuclide content of these foods and of drinking water<
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*Interior and Related A~encie.sSubcommittee, Committee on
Appropriations, House of Representatives. \
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However, it is believed that any individual will not exceed a

daily intake, avera~ed over a year,
greater than two times

the estimated average daily intake.’ (See Enclosure
1.)

FHDERAL STANDARDS . .

To comply with Federal Radiation ‘tandards~ certa~~ ~~~d~~~~~_
must be met. First, the average ‘hO1e body ‘ose
tion should not exceed 170 m~em/Yr.

Second, when the ‘ose ‘0

individuals is known, the whole body standard is ~00 mRem/Yr.

To comply with this requirement
fcr Bikini Island residents

the monitoring program to measure
the dose to individuals was

begun five years ago. Third, the dose to bone marrow of in-

dividuals should not exceed 500 mRem/Yr.
Because of the way

certain radionuclides are deposited in the body, bone marrow

doses are expected to be higher than whole-body doses.
Thus,

the bone marrow standard for individuals w1ll probably be con-
trolling at Bikini Atoll. Fourth, the average whole body dose

over 30 years to the population should not exceed ~,000 mRem.

CALCULATED DOSE

The calculated doses shown below are for
two living patterns

and for two assumed diets, The diets are based on th”erecent

experience and observations of the scientific teams who have

been working on Bikini Atoll.

Calculated Maximm Annual Dose (Average for Population)

A. People live 100% of the time on Eneu Island.

With Food Imports Without Food Imports

120 mRenl/Yr. 210 mRem/Yr.
whole Body

140.ml?em/Yr. 260 mRem/yr.
Bone Marrow

B. People live 80fiof the time on Eneu Island and visit

Bikini Island 20~ of the time, but assmes no food
from Bikini Island is eaten.

~th Food Imports Without Food Imports

,%
170 mRem/yr. 260 mRem/Yr.

whole Body

Bone Marrow 190 mRem/Yr. 300 mRem/Yro
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Because of the difference in the amount and kind of food eaten,
the dose to some individuals in the Population maY be two
times that shown above.

I

Calculated 30-Year Dose (Avera~e Mole Bodv)

A. People live 100$ of the time on Eneu Island.
... !
With Food Imports Without Food Imports

.,
. 2,700 mRem 4,700 mRem

B. People live 80% of the time on Eneu Island and visit Bikini
Island 20% of the time, but assumes no food from Bikini
Island is eaten.

.,
With Food Imports Without Food Imports

,, .
I
4 3,700 mRem 5,700 mRem
!

I

Note: People who recently lived on Bikini Island have already ~
received a dose of about 1,000 mRem. Should they return

I to live on Eneu Island the 30-year dose estimate would have).
to include all<or part’)ofthis dose if return occur
within the next’30 years.

From the average doses for Eneu.residence shown above (maximum

! annual and 30-year), doses for increased utilization of Bikini
Island can be determined by applying the finding that Bikini
doses equal eight times Eneu doses. Also, the impact on these
estimates of delaying the return to Eneu and Bikini can be
determined using the finding that the radioactivity of the two
radionuclides, Cesium-137 and Strontiuii-90,that contribute most
to whole body and bone marrow doses, are decaying with an effective
half-time in the environment of 30 years.

Enclosures 2 and 3 present estimates of the maximum annual whole
I body and bone marrow doses for the highest individuals if,

starting with 1979 as the zero time, the return to live on Eneu
Island is delayed (four cases), and if return to Bikini Island
is delayed (one case). Enclosure 4 shows the same kind of in-
formation for 30-year doses.,. ,%

DISCUSSION
b “’>

The calculated maximum annual whole body and bone marrow doses
for the Eneu Island population can be compared with the 170 mRem/Yr..
standard. If a monitoring program 3.sin place, and it is assumed
this will be the case, doses to individuals that are two times

.
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these average whole body and bone marrow doses can be compared
with the standard for individuals which is ~00 mRern/Yr.

Whether annual doses for individuals and 30-year doses for pop-
ulations on Eneu and Bikini Island meet or exceed provisions
in the Federal standards depends on the amount and kind of local
or imported foods that are eaten, whether people live all the
time on Eneu Island or spend time on Bikini Island, and on time
of return to these islands.

?

If a return to Eneu is delayed by 10 years, i.e., 1989, the max-
iment annual bone marrow dose for individuals who live on Eneu,
and spend 20% of their time on Bikini Island but eat no food on
Bikini, will approximate 500 mRem/Yr. For individuals who also
eat 20% of their food from Bikini Island, the ~00 mRem/Yr. dose
to bone marrow would be reached with a delay of 30 to JO years.
For residence on Bikini Island, the predictions indicate that
doses would approximate the standard in about 100 years.

.
In addition to evaluating the radiological conditions on Eneu
and Bikini Islands, there are other considerations which must
be taken into account in making the decision on whether or not
people should return to Eneu now,

1: Exposure to radiation is believed to involve some risk of
ill effects, therefore, any unnecessary radiation exposures
should be avoided and all exposures kept as low as is
reasonably achievable.

2. The practicality and reliability of applying administrative
controls intended to limit exposure.

3* The marketability for copra produced from coconuts grown
on Bikini and Eneu Islands.

It appears highly unlikely that people could return to Eneu Island
in Bikini Atoll and live within,Federal radiation protection
standards for 30 to 50 years. For Bikini Island, 100 years
is predicted but it is difficult to make estimates over so long
a time.
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