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A REVIEW OF PERSONNEL MONITORING AT BIKINI

As a result of the reccent mccéing at Kili by Trust Territory, ERDA and
Mic?oncsian chai Service officials concerning restrictions on rchabilifation
éf Bikini it is apparcnt‘that there are several points of misunderstanding in
the minds of the Bikini people concerning statements I have made regarding the
radiological safety of Bikini. Before reviewing the radiological monitoring
obtained on the pecople living at Bikini I would like té clarify some of the
confusion. TFirst, at the time of the Ad Hoc Committee meeting, the visit of
the Trust Territory and AEC officials to Kili in 1968 and my visit to the
island in 1969, the statc;cnts made about the radiological safety of Bikini
were j&scificd based on the survey data compiled at that time. Subsequent
analyses of personncl monitoring data on the pcople living at ﬁikini showed
low levels of radicactivity in the pcople confirming the original conclusiens.
In all sincerity, I disclosed this as additional assurance to the people

living there. Based on these findings I would not hesitate to live in one

of the houses on Bikini. I am sad about the statcments a few people made

about me at the Kili mceting. I have great friendship and respect for the

pecople of Bikini and in no way and at any time have I tried to mislead them.
From the beginning there wore certain restrictions concerning rehabilitation
of Bikini.~ It is only very recently that }aQiological sgrvey data has made
it necessary to impose further restrictions.

I would like to clear up another point of confusion regarding 'medical
examinations. Wé have never done medical examinatins on the Bikini people

for possible radiation cffects. The reason is that the radiation levels are

so low that such examinations are not necessary. For this reason it is wrong

for anyone to accuse us of using the people living at Bikini to study radiation
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effcct§. Radiation there is too.slight for medical studies to be of interest
since no radiation'effecté would likely be detectable. The urine collection
and measurements of the body for radioactivity are not medical procedures

and are donc by technicians. These measurcments are important since they

form the basis for recassurance of the people living on Bikini regarding

their radiological safety. Though we are not doing medical examinations

"if our doctors are at Bikini, as in the past, we will always be glad to

see, ‘treat and prescribe for any people that are sick - but only at the

reéucst of the individual or the health aide. Unless requested by the

people it is not even necessary for our doctors to go to Bikini.
In‘1962;personne1 monitoring procedures were begun on a group of 30

workmen at a work camp on Eneu Island. By 1972 about 3 Bikini families f
. )
had moved back (about 50) and also about 25-30 workers and agriculturists. A

Radiological monitoring at Bikini has been carried out annually since 1969.
The size of the population has not changed much 'since 1973.
In order to assess the radiological hazard the following pérsonnel

monitoring proccdurcs have been carried out:

1. Radiochemical analyses on urine samples: (individual 24 hour and

poolea samples). These analyses require complicated chemical proécdures
and'aie done for us by the ERDA Health and Safety Laboratory in New York
City. Such ;adiochemical analyses have also been carried out on water

and local food products.

2. Direct mecasurcment of radiation in the pcople by gamma spectro-

_ graphic analysis: To do this tons of radiation-free lead bricks were shipped

to the Marshalls and a shielded counting facility set up in one of our air-

conditioned trailers and transported to Bikini on our vessel (LCU-Liktanur).
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The measurement of body radiation by such analysis is very scasitive and re-

quires complex electronic equipment and personnel highly trained in electronics

from Brookhaven National Laboratory.

3. Personncl exposure to garma radiation: Gamma levels on the island

were derived from data furnished by other radiological survey groups.

MONITORING DATA
The results of the personnél monitoring data on people living at Bikini
since 1969 are prcsentéd in the.accompanying tables. The data on urine
analyscs are presented on Table I. Note that average pCi/liier for Bikini

20 137Cs 638/3360.

urine compared with Rongelap was for ~ Sr 2.5/3.8 and for
Based on standard guide lines (International Congress of Radiation Protection -
ICRP) these isotopes have been well below maximum permissiﬁle levels. Re-
assuring also is the virtual absence of.plutonium in the samples. Levels

for intermally absorbed 137Cs as measured by spectrographic analyses are
presented in Table 2. Note the average values for males and females on
Bikini compared with those on Rongelap (in nCi/pg body weight) was 1.4/6.4,
again well below the maximum permissible levels. Tae graéhs in figures 1

137Cs in the Bikini

:ad 2 show that bedy burden (extrapolated) for 905r and
pcople are well below.the'ﬁéak values noted in the Rongelap pcople. The
Rongelap people reached a peak of 6-11% of the maximum 90Sr permissible
level (for general populations) and of about 227 for 137Cs. These low
values for internally absorbed radionuclides is in accord with the fact
that the pcople on Bikini have been subsisting mainly on imported foods.

The contribution of gamma radiation to the people on Bikini is somewhat

greater than on Rongelap.

st o oL S [PIER R Y Y. B N
Cime R R ot T e SR L TR
Vo e e anat ;
T nT:(’J
vl




(r . (if
-4 - )

Table 3 comparcs'thc total bone marrow dose (the critical organ for
somatic radiation effe;t;) for pcople living at Bikini, Rongelap, Utirik,
Long I;land, New York and Denver, Colérado. Since the people living at
Denver have a considerably higher nat9r31 radia;;on and medical, dental
contribution, the exposure to the people living there is probably higher
than people living on Bikini. The estimated dose to people on Long Island
is somewhat less than Bikini doses, also it might be noted that many
thousands of people living in. areas of South America and India are exposed
to higher levels than indicated for Bikini due to high thorium content of
the soil. There have been no reports of increased cancer or other illness
in Denver or these other high level populations that might be related to
their increased radiation exposure.”

More recent data from radiological surveys last June at Bikini showing
higher than expected radiation levels in the interior of Bikini and higher
levels in pandanus and breadfruit have resulted in some further restrictions
on the future living patterné of the Eikini people. At the time of the Ad
Hoc Committee meeting it was not known about plans for building houses in
the interior of Bikini I:” and. Recommendations to put the first village
and f;od Erops on Eneu were not folldwed; nor was the rgcomﬁendations to

~remove topsoil from plaﬁ;ing sites of pandanus and breadfruit on Bikini
followed. The recormendation for the addition of powdered milk to the diet
of the people is being implemented. The restriction regarding consumption
of pandanus and breadfruit may evenCuaily be rcmoved following investigation
on growth of these plants at Eniwetak. Table 4 shows results of analyses of

water samples from Bikini. Based on these findings the well water is inm the

permissible range. Catchment (rain) water.is very low in activity. With the
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‘construction of new cistcrns.and mending of leaking ones there should be
ample catchmcné water f§r drinking and cooking. Consumption of marine
1ife offers no radiation problem. Coconut crabs (sec Table 5) appears

to be high enough in activity to be avoided. They are quite scarce in

any event. Further analyses of local products (pigs; chickens, vegetables,
etc.) have not been completed. 'Wowever, it is reassuring that the present
con§umption of available local foods and ground Qater based on these find-

ings, have not raised body burdens of radionuclides above the low levels

reported.

The direct measurcment of radiation jevels in the people living on
Bikini is the critical test of radiological safety. The exposure of the
~people there, based on the present living patterm, are in the permissible
range and as pointed out lower than some other communities in the world.

As was pointed out radiation exposure is so low on Bikini that medical
effects would not be discernable in this popuiation (see ERDA letter of

June 27, 1974 from Mr. J. Liverman to Mr, Chips Barry for esgimated effects).
We bélieve that continuation of personnel monitoring is important, howaver,
to maintain a close check on the radiological status of the people. Also

.negative findings are important reassurance for the pecple 1ibing there.

SRl & Lopin e

.  Robert A. Conard, M.D. Sept. 19, 1975
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Radiochemical Analyses of Coconpit Crabis From Bikini (Data in pCi wet weight)
Year | Weiwi.g  Sash L g @aper kg wet wt S e WPy Py
1970 1t 243 ] 23 0un) 11,500 0.06 = 50% 15 <114
14930 1.5 ] 24,800 RERIE 0.001 = 100'% 0.07 =37
1974 we 178 60 132,000 11,300
1827 21.5 2 12,000 8,600
1973 S . 63.5 45,700 . 9,290
- . 123,360 . 1GUTF
. -

'

TrRa8LE 2.
Radiochemical Analyses of Well Water From Bikini (Data in pCi/li;cr)

Year Sample Val,, ml hage * 17C, ¥ ¥ H S

197 "lqm;(l\ulll' - ) ) 1830 6.0 =17 600 =1% 77030 0.0+ — .‘;'-,
”').u i“‘, |I 1330 B W% B0 =% 1040 =30% 0.0 = s
oot well (clo-cd) SO0 103 = 1048 =19 ' 0.058= 1
good well™ (opened) 1980 125 = 3% 818 =ti% . 575 = i
drinking water (camp arca) 3560 0.46= 1% 1.53 8% ' 0,004 = (41

1972 \\'(:ﬂ water 1000 15:4 *= Y% 800 =1% . |
drinking water 1960 - 0.61% 6% 1.8 "—'8%

1973 new well 2 60 - 52 600 . . 0.38 I
B-1 well ' o225 T 724 008 = r

F PP X1 ]
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TABLE III *
Estimated Dose to Bone Marrow (mrem/yr) USA
SOURCE BIKINI _ENEU RONGELAP UTIRIK DENVER LONXG TISL-X
' L
Natural 80 . 80 80 80 325 190
Medical -
Dental 0 0 10 10 70 70
Contamination ,
Garma 165 7 20. 7
Internal 21 21 68 ' 31
TOTAL 266 108 178 128 395 260
* Dose on Marshall Islands based on personnel and environmental data colloe:
to date ‘
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Radiochemical Analyses of Urine (Datain ><..::.un pCisliter)

———

Year No, in group Av.vol,ml Av, Ca, mgstier SN LR L Py dapy Mg, '
, ..—ml.w.w.ri.;- .
1970 20 19455 ' 1524 1.5 2700, : -
1971 15 ) 5400 REITN] 3.7 2100,
oy 8 160.8 120.3 24 2000, .
073 1 RS REC L2472 6.5 4600, 0.2}
1974 L) 557.9 706.8 2.8 4500,
- . - “ - . !
Utirik - S o XEE L Baee
1974 1" 542.5 71349 1.3 1300,
Bikini .
<1970 P culecd L. 120.0 1.2 015, 0.003 0.0073
’ Urine G oo - . 2.2 0.013 0.020 .
Urine M 2o o, . 1.9 0.015 0.024 .
HLASL® control 3000.0. 160.0 1.0 0012, 0.003 0.003
HASL control 1000.0 1.6 0014 0.022
19714 Pooled 26700 - 845 1.7 0183, 0.00G4
1972 Pooled 2700.0 2010 +2 0910.
1973 14 293.9 173.5 6.7 1500.
1974 1! 141.4 3100 20 1100, 0.02
(Spring) 2.s >3

—

*US AEC Hecalth and Safety Laboratory, New York, N.Y.

7ACGCE §
Mean Cesiun-137 Levels Obtained by Whaole-Body Counting, 19714
.. Male . Female
. No. - aGi o nCizkg Dy w.” No. nCi nCiZky buwly i
Bikini . B 1200 Wk (050 i3 73 LG (0002w,
Utirik N 262 4,00 (2.61-6.8:1) 13 133 2,13 (0.0 380
Rongelap - 22 475 7.76 (4.37-16.3) 24 104 5.3 (2.71-13.46)
. B NL med. tcam 4 293 0.0352 (0.0134-.0791)

* MPe ¢33 n &Lk,
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BODY BURDENS -STRONTIUM-90 -
(BASED ON RADIOCIHEMICAL URINE ANALYSES)
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FALLOUT ERCIV PACIFIC TESTS

EVENT LOCATION DATE ISLANbS AND ATOLLS IN FALLOU1; AREA
SANDSTONE - ZEBRA ENIWETOK 5/48 AILlNGINAE, RONGELAP, RONGERIK
|V\) - KING ENIWETOK 11/52 UJELANG
CASTLE - BRAVO BIKING 2/54 ' AILINGI&AE, RONGELAP, RONGERIK, TAKA,
LIKIEP, UTIRIK, BIKAR, WOTHO, JEMO, AILUK _

CASTLE -UNION BIKINI 4/54 AILINGINAE, RONGEI_TAP, RONGERIK

CASTLE - YANKEE BIKING 5/54 AILINGINAE, RONGELAP, RONGERIK, éIKAR
HARDTACK - MAGNOLIA ENIWETOK 5/58 UJELANG .

HARDTACK - MAPLE BIKINI 6/58 AllTINGINAE, WOTHO
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