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137Cs—l3/mBa Body Burden History Curves for Former Bikini Residents

A statistical analysis, based on the demonstrated variance of the
whole body count results and sample size, indicates a 90-95% confidence
level applices to the estimated true value for the mean body burden for
adult and youth population groups. A non-equilibrium between 137¢s in
the environuent and 137Cs in persons was maintained throughout the
residence period on Bikini Island. The increasing burden has been
attributed to the increasing availability of locally grown dietary
jtems containing 137¢s in particular coconut. In the Spring of 1977,
approximately 5% of the adult male body, burdens excceded the International
Committee on Radiation Protection's recommended liwmit for the general
public (3 uCi). 1In April 1978, approximately 9% of the adult female
body burdens and 30% of the adult male body burdens exceeded the ICRP
recommendation.
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Column

W

Individual Dosimetry Data for Bikinians - Explanation
of Column Headings

Item or Derived Quantity

tame

ID Number k

residence Interval
90 40

Sr and Y Bonc Marrow Dose
Equivalent During and Post
Residence Interval

37 137m .
. Cs + Ba Dose Equivalent
During and Post Residence
Interval

Net External Dose Equivalent
buring Residence Interval

Total Body Dose Eguivalent
Total Bone Marrow Dose

Equivalent During and Post
Residence Interval

Measured Quantity

Urine Activity
Concentration

Body Burden
Measurements

External Exposure
Rate Measurements

Cominents
I'ersonal Interview

BNL Medical Dept.
& S&EP Div. Recoxds

rersonal Interviews

Three Compartment
Model, Constant
Continuous Uptake

Two Compartment
Model, Monotonically
Increasing Uptake

Assumcd Living
Patterns

sum of Columns
5 and 6

sum of Columns
4, 5 and 6

R e o
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DOSIMETRIC RESULTS FOR THE BIKINI POPULATION
N. A. Greenhouse, R. P. Miltenberger, E. T. Lessard
Safety and Environmental Protection Division

Brookhaven National Laboratory
Upton, New York 11973

During the mid 1940's througg 1958, the United States conducted
high yield weapons tests at Bikini and Enewetak Atolls. These areas
were contaminated with fallout from the tests. A restoration pro-
gram, concentrating on the main residence islands of Bikini and Eneu
Islands at Bikini Atoll, began in 1969. Approximatély thirty Trust
Territory residgnts including some former Bikini Atoll inhabitants
participated in the initial cleanup and redevelopment of the Atoll.
During subsequent years, the Bikini population increased to some 140
individuals at the time of their departure in August 1978.

Between 1969 and 1974, scrub vegetation on Bikini and Eneu Is=-
lands was cleared and indigenous food crops were planted. These
crops consisted mainly of coconut, pandanus and breadfruit ireces but
included a garden development where squash, papaya, bananas and other
crops were grown (RO 77). During the maturation interval for most of
the tree crops (5-7 years), the majority of the food consumed on
Bikini Island was imported by Trust Territory supply vessels. As the
local vegetation developed, the diet became less restricted to
imported foods so that by 1978, the diet contained substantial quanti-

ties of locally grown items.






Aegprm— % Semm— & e

assumed living pattern selected. Since these values were obtained

110 1Ol Cramper WedSUTEement s~ anda nypocidétical living pacternsd, no
range of results has been provided. In this report, one Roentgen is

assumed equal to one Rem.

Table 4 presents the average whole body doses due to the inges-
tion of 137Cs. Data were derived from whole body counting
measurments made in 1974, 1977 and 1978. Constant continuous uptake

137 . . .
of Cs in the diet was not assumed. For tlese calculations, the

. . . . . . 137
uptake period was divided into three intervals during which the Cs
activity ingestion rate for a given interval remained constant, but
increased stepwise with time to account for observed increascs in
137Cs body burdens.
Table 5 summarizes the total body dose equivalent during the

. . . 137 .
residency period from internal Cs and man-made external radiationm,
and the total body dose equivalent commitment upon departure from

Bikini Atoll in August 1978. A standard deviation for these quanti-

4
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¢scenc
dosimeters to measure long term integral exposures. External expo-
sure estimates were developed based on these measurements and an
assumed living pattern (GU 76, GR 79).

Urine samples for radionuclide biocassay were collected during
PRL medical field trips to Bikini betwecen 1970 and 1976 (CO 75,
unpublished results). This program was reinstated by BNL Safety and
Environmental Protection Division in 1978 with systematic 24 hour
urine collections from all adult Bikinians. Urine bioassay results
were used to calculate 9OSr— 90Y and 137Cs~ l37mBa body burdens and
resultant radiation dose equivalents for all Bikinians from whom a
satisfactory urine sample was obtained.

Whole body counting was performed in 1974 and 1977 by the BNL
Medical Department (CO 75, CO 77), and the program continued in 1978

2
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