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lical STAFT REVIEW OF EBIKINI ATOLL CLEAYUP AND REHABILITATION
effe '
130w ' :
m, s In December, 1966, the Secretary of the Interior requested that a deter-
ials, mination bc made of ththcr Bikini Atoll could be rescttled. Subscquently th:
AEC, now the D¢partient of Enerpgy, conducted a major radiological survey of
Bikini Atoll, developed estimates of radiation exposurcs for residents of Bik:_
carl and Encu Islands using all available data, and in August of 1968 made the juc:
resi. ment that "cxposurcs that would result from repatriation of the Bikini people
sial . do not offer a significant threat to their health and safety'.
e ma . '
The statement responding to the resettlement question was accompanied by
lose recommended precautions and restrictions that may be briefly summarized:
wle ) '
sent J. Restrict rehzbilitation to the Bikini-Enecu complex.

ind. , 2. Establish the first village and focd crops on Epeu where no precautions
are neccded. '

5 ex .
;dea 3. Any village construction on Bikini Island should involve covering the
250 ¢ - site with coral recck.
stern 4, Remove radicactive scrap.
Very 5. Reduce the population of land crabs. -
_ 6. Remove two inches of topsoil for planting sites for pandanus trces..

> thr™ 7. Initiate followup radiological surveys of residents and their environment.
.t 16;9 , 8. Insurc a balanced nutritious diet. . . ‘
ietiv : ‘
'ikin Cleanup and rehabilitation of Bikini Atell was a cooperative effort. Th:

Rad Department of Defense, DOD, performed cleanup of the Atoll. The Department c:z.
ﬂy 2n . the Interior, DOI, and its office of Trust Territories of the Pacific Islandc.
ss th : . TIPI, provldec housing and agricultural rehabilitation. AEC agreed to conducc.
e & followup radiological surveys and to provide advice on radiological matters
-d ex ' to DOD and DOI. Cleanup and rehabilitation of the Atoll began in 1969.
n Tn . . : ' . oL T
seet . The DOD sees their participation in Bikini Atoll rechabilitation as endin-

: : when cleanup was coppleted and the Atoll was turned over to the TIPI. Howevers
vedi there arc eleven ships in about 200 feet of water in Bikini Lagoon sunk durin-
dard ¢ . the ABLE-BAKER tests in 1946. These arc under control of the Department of
e B4 Ravy. 7They are the source of continuing inquiry regarding profitable salvage
fee . and contain munitions and quantitice nf ~il__ Tt is believed these ghips do
ecta not constitute any radiological hazard for the Bikini pcople.
nded
ndat Considerations basic to the judgement that the Atoll could be rescttled.
gnd qualifications applicable thercto are as follows:

T of - :
d 1h . Radiation protection standards for annual whole bod) cxposures in 1968

N vere 0.17 Rew/yr for population groups, and 0.5 Rem/yr for 1nd1v1duals.
ions ) '
ed o
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The valuc for bone [cr 4individvals was 1.5 Ren/yr, The standards contain the
recomuendation that <hole body ezposures of the population be limited to 5 Rem
in 30 years exclusive of medical and nstural background exposurcs. DNote: these
game standards are »till in effect today.

2, Siunce a radiolesical followup program wwould be instituted and the exposures
of individuals would be known, standards for recidents of Bikini Atoll would be
those applicable to individuals, namely, 0.5 Rew/yr whole body and 1.5 Rem/yr to
bone. -

3. "Results of the 1907 and carlier surveys indicated there would be two primary
routes of exposurc of atoll residents, exposure to external radiation and intake
of radionuclides in terrestrial food, and two radionuclides, Cesium-137 and Stron-
tium-90, would contribute the major portion of total radiation dose:

8. Eiterpal rediation dose for Bikini Island residents would be about

3 to 4 Rads/30 yrs to whole body and bone depending upon age distribution
of residents and time spent im various island locations, and about 1.3
Rad/30 yrs for Lneu Islend. (For these dose estimates units of Rem and

Rad arc the sare.) These external exposures for both islands would be

* within the annuel end 20 year whole body standards. Cesium-137 would con-
tribute about 707 of these external exposure 2nd has a half life of about

30 years. Thercifore, external radiation levels on Bikini and Eneu would

be reduced by cnc half every 30 years through radioactive decay.

b, Adding internal dose through the food chain to the external dose to dee
velop the total dose, but leaving three 4tems- out of. the diet having the
highest levels of radicactivity should they be grown on Bikini Island, in-
- dicated that Coses for Bikini Island residents would be about 1.5 Rads to
vhole body in 5 years, 6 Rads to shole body and 9 Rads to bone in 30 years,
and 10 Rzds to shole body end 16 Rads to bone 4in 70 years. Total doses on
Encu Island would be less then one balf of these values. These estimates
.7t dndicated that total whole body dose for Bikipi residents may somewhat ex-
ceed the 30 yeer standard even with certedin Stems left out of the diet,
The correzponding dose on Incu would be well within the 30 year standard.
 Plutoniun-239 was pot expected to be & significant contributor to total dose.

4. In forving a judzewent, predicted radiation cxposures limited by dietary restric
tions and c¢xceeding the standards by some smell amount, were viewed against the
benefits Lo be derived Ly the Bikini pcopie in returning to their howeland. The
gofeguard built into the advice om resctllesent was the reccommendation for radio-
Jogical follcowup and the expectation that §f the radiation exposure picture was
not ac predicted, or recommended precsutions sere not effcctive, this would be
known and additionsl recommendations for liniti{ng exposures could be made,

In discussions with TIPT officiels on housing locations, representatives
of the Bikini people insisted that simce al? Likimians had land rights on Biliini
Island bLut not on Ipou Istand, bousines nust be eopstructed on Bikini. It was
pointcd ovt that recommendations on resctilement did not prohibit living on Di-
King. Jousing was conctructed on Bikini 1siand during the 1971-72 time peviod.

Resurveys of the Bikini Atoll envirowmast sncluding €uvds, soil, and ground
vater were conducted during 1969, 1970 and 1972.  Annual collections of urihe
couples for radicamalysis began in 1970 with Lhose who vere working on agricul-
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tural and houcing ﬁrbjccts, and later included collections from the Bikini people
who returned to live on Likini Island. Monitoring of Bikini Island residents
was donc by a whole body counter in 1974 end 1977 that measurcd the amount of
Cesiuw-137 in the body. 7he AEC conducted a major resurvey of Bikini and Encu
Island external radiation levels in 1975 rcesponding to a question of whether or
not additional houses could be constructed in the interior of Bikini Island.
Windmill powered air samplers were installed in the Atoll in 1977,

Findings and conclusions drawn from additional survey data were as follows:

1. The body burden data collected for Bikini Island residents in 1974, translatec
into whole body dose, plus e:xternal radiation, indicated a total annual vhole bod:
exposurc of about 0.2 Rem/yr. This was well within the standard of 0.5 Rem/yr.
The diet at that time consisted of fish and imported food since there was little
available food growing on the island. '

2, Body burden data collected for Bikini Island residents in April, 1977, indi-
cated a 10-fold increcase in Cesium-137. This translated into dose, plus external
radiation, indicated an annual whole body dose of about 0.4 Rem/yr. The diet sti
contained fish ard some irported food, but more local tertestrial foods were growi
on the island and the data clearly indicated use of these foods by the residents.
3. -A recassessment of dose estimates based upon all collected radiological data
to that time, and upon updated inforiation on diet, was made early in 1977.

These predictions indicated that even if use of local foods grown on Bikini Islan
were restricted to coconut, the whole body doses of residents may still be as |
high as 16 Rems in 30 years. Of this dose, external radiation accounts for about
3 Rems which leaves little additional dose from internal emitters if the 5 Rem
standard is not to be excceded. Note: these results differ from earlier calcula
tions primarily because much larger amounts of coconut and coconut milk are in
the assumcd diet pattern for these later estimates. Revision of the dietary
pattern was based upon new information. This more recent dose estimate exceeds
the 5 Rem/30 yrs and the 0.5 Rem/yr standards, and keeping exposure this low de-

"pends critically upon restraint in the use of locally grown foods which body bur-

den data indicate is not being excrcised. By comparison, the predicted whole bod
dose for use of Lncu as a village island with no 'restrictions on eating foods grc
on that island, was 4:2 Rem/30 yrs. This meets the 30 year standard and is far b
Jow the annual standard for exposure of the individual.

4. Sampling for plutonium in air on Bikini Island has shown very low levels.
Sampling of food and drinking water for plutonium indicates that the pathway
giving the greatest intake is marinc foods. The collection of urine for pluto-
nium analysis has given results for which there is not a lot of confidence at
this time. At the expected plutonium levels, large volume urine samples from in-
dividuals are nceded which arc difficult to collect, and at these low levels, cve:
a trace amount of extrancous dirt can contaminate the sawple. Data reported in
1976 indicated Bi%ini Island residents urine plutonium levels are only about ten
times those of New York City residents. 7The orpan likely to veeceive the highest
dose is bone for which the standard is 1.5 Rewlyr, 1t vould not appear the plu-
tondium at Bikini Island is a significant contributor to dose, but cfforts to ob-
tain sufficient volumns of shipbward collected "clean" urine sanples from indi-

viduals to confirm=his are conti nwiyg.

As results of additional radielopical surveys and dose assessments lave be-
come available. these have been vrovided to DO and briclings on dmportant {ind-
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ings presented to 'TTPI staff who inform the Bikini people. This advice has
been reinforced throush discussions with Bikini residents during survey visits
to the Atoll. Sumazrized briefly, this additional advice has:

1. Reccommended that a cccond group of houses not be built on B1k1n1 Island
but on Encu Island instead,

2, Recommended that if radiation standards are to be met for continued resi-
dence on Bikini Islznd, residents must not eat any local foods grown on that is-
land or use ground water for drinking.

3. Recommended that Encu Island should be the center of Bikini Atoll rehabili-
tation.

Two factors largely account for the current situation, vherein DOI is seeking'

to provide houcing on Eneu Island. First, the resettlement of the Bikini pcople
on Bikini Island, the island of their choice and at their insistence, has not
been successful from a radiological viewpoint due to intake of Cesium-137 and
Strontium-90 through use of foods grown on that island. For whatever reasons,
and an important and understandable one is that Bikini Island residents greatly
prefer a diet contzining fresh foods grown on their own land rather than imported
foods, recommended restrictions for limiting internal doses at Bikini Island have
not been effective. Second, while radiation standards cited previously have not

.changed from 1967 to 1978, the degree of conservatism in their application has

changed markedly. Current applications require not only that radiation standards

-be met wherever possible, but that exposurecs be as low as practicable with in»

creased willingness to expend cffort and resources to achieve this. While 30-

. year exposures of an atoll population marginally above the 5 Rem standard, say

-

6 or.7 Rem in 30 years, are not that diiferent from 5 Rem, exposures three or
four times the standard would be very difficult to justify as a satisfactory
measure of cxposure control. The existance of an alternative to acceptance of
exposures above basic radiation protection standards, namely, for the Bikini
people to live on &Eneu Island instead of Bikini Island, mandates that DOE advise
against continuation of a pattern of increasing radiation exposures of Bikini
residents wherein recommendation on use of local foods are proving to be imprac-
tical and incffective, and radiation standards are certainly to be excecdcd by

e 51gn1f1cant anount. « -

The followup radiological monitoring program conducted by DOE has accom-
plished what it was intended to do at Biliini Atoll. Each survey has tended to
confirm earlier findings, and has added substantially to the data base for fur-_
ther evaluation of the environsient as an acceptable place of residence. Findings
at other atolls such as Encwetak, have becen applicd at Bikini where this is pos-
sible. It is planned that these followup surveys will continue as nceded and the
recommendation that no restrictions arc nceded on Encu Island will be followed
closely and from time to time re-evaluated.
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SUPPORTING DOCUMENTS PROVIDED
STAFF REVILW OF BIKINI ATOLL CLEANUP AND RENABILITATION

Scaborg precess announcement on decision for resettlement of Bikini Atoll,
August 12, 1968. :

Radiological Report on Bikini Atoll, Philip F. Gustafson, DDH, April, 1968.

Additions to Radiological Report on Bikini Atoll, Philip F. Gustafson,
DBM, May, 1968.

Exterrnal Radiation Levels on Bikini Atoll HASL-190, Beck, Bennett, and
McCraw, December, 1967. : ' :
Plutonium Concentrations in Dietary and Inhalation Patﬂvays at Bikini and
New York, UCRL-52176, Robison and Noshkin, September 27, 1976.

Dose Assessment at Bikini Atoll, UCRL-51879 Pt. 5, Robison,’ Phllllps, and
Colsher, June 8, 1977. : .
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