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y b e A REVIZJ OF PERSONNEL MONITORING AT BIKINI
As a result of the recent meeting at Kiii by Trust Territory, EPDA and
Mic-onesiaa Legal Service officials coancerning restrictions on rehabilitation
. of Bikini it is apparent that there are several points of misunderstandiné in
the ninds of the Bikini people concerning statemeants I have made regarding tn2
radiological safety of Bikini, Before reviewing the radiological monitoring
obtained on the people living at Bikini I would like to clarify some of tche
coniusion, First, at the time of the Ad Hoc Committee meeting, the visit of
the Trust Territory and AZC officials to Kili in 1988 ard my visic to the
island in 1969, the statements made aboutr the radiological safety of Bikxinl
were justified baled on the survey data compiled at that time. Subséquen:
znalyses of personnel monitoring data on the people living at Bikini snowad
iow_levels of radioactivity in the people confirming the originzl conclusions.
In all sincerity, I disclosed this as additional assurance to the people
living there. Based on these findings I would not hesi:tate to live in one
of the houses on Birini. I am sad abouc the statements a few people =al
about me at the Kili meering. T have grea: frierdship and respect for the
people of Bikini and in no way and at any time have I tried to mislead them.
Tzom the ﬁegianing there were certain resirictions concerning renabilitzzion
of Bikini. It is only very recently that radiological survey data nas nace
it necessary to impose further restrictions.
I would like to clear up another point of confusion regarding "medical®
¢:aminations. We ave never done medical examinations on the Bikini vaodle
izr possible radiation effects. The reason is that the radiation levels are
FD\{'/\\/}\IL_A\EBL_EE s low that sucé exaninations are not necessary. For this reason i: is wrong
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esfects. Radiatioa there is too-slight for medical studies to be of interecut
since no radiation eifects would likely be detectable. Tre urine collection
and mcasurements of the body for radicactivity are not medical procedures
and are done by technicians. These measurements are important since they
form the basis for reassurance of the people living on Bikini regarding
their radiological safecy. Though we are not doing medical exaaninations
if our doctors are at Bikini, as in the past, we will always be glad to
see, treat and prescribe for any peopie that are sick - but only 5: the
request of the individual or the health aide. Unless reguested by the
people it is not even necessary for our doctors to go to Bikini.

In 1969 personnzl monitoring procedures were begun on a group oi 30
workmen at a work camp on Eneu Island. By 1972 about 3 Bikini families
had moved back (a2bout 50) and also about 25-30 workers and agriculturis:cs.
Raciological monitoring at Bikini has been carried out amncally since 1965,
Th2 size of the population has not changed mich since 1973.

In order to assess the radiological hazard the following personnal
monitoring procedures have been carried out:

1. Radiocheniecal analyses on urine samoles: (individual 24 hour aad
yi

pooled samples). Taese anaiyses require compiicated chemical procadures
and are done for us by the ERDA Health and Safety Laboratory in New York
City. Such radiochemical analyses have also been carried out on water
and local food products.

2. Direct measurez2nt of radiation in the veonle by cammd sHesTTo-

orasnic cnalysis: To do this tons of radiation-free lead bricks were shipped

to the Marshalls and a shielded couating facility set up in one of our aic-

conditioned trailers and transported to Bikini on our vessel (LCU-Likianurj.
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Tae measurement of body radiation by such analysis is very sensitive an
guires complex electronie equipment and personnel highly trained in ele
from Brookhaven National Laboratory.

3., Personnel exdcosure to zes—a radiation: Gamma levels on the isl

were derived from data furnished by other radiological survey groups.

MONITORING DATA
The résults of the personnel monitoring data on people living at I
since 1969 are presented in the accormpanying-tables. Tae data on urine
analyses are présen:ed on Tabie I. Note that average pCifliter for Bil

137

urine compared with Rongelap was for 905: 2.5/3.8 and for Cs 638/332¢

Based on standard guide lines (International Congress of Radiation Prof

ICRP?) these isotopas have been well below maxizum peraissible levels.

assuring also is the virtval absence of plutonium in the samples. Lew
. .. 137 . .

for internally absorbed Cs as measured by spectrographic analyses a

presented in Tadle 2. Note the average values for males and fezales o

Bikini compared with those on Rongelap (in nCi/pg bocdy weight) was 1.4

again well below the maxizum permissible lavels. The graphs in figure

90 137

and 2 show that body burden (extrapolated) for ~ Sr and Cs in the 3

people are well below the peak values noted in the Rongelap people.

o . 90 R
Rongelap people reached 2 peak of 6-117% of the maxisum 7Sy permissibl
1 s s 2 e . 137
level (for general populations) and o about 22% for Cs. These low
values for internally absorbed radioanuclides is in accord with the fac
that the people on Bikini have been subsisting mainly on imported food
The contribution of garma radiation to the people on 3ikiail is somewha

greater thaa on Rongalap.
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Table 3 cormpares the total bone marrow dose (the critical organ for
somatic radiation eifects) for people living at Bikini, Rongelap, Utirik,
Long Island, New York and Denver, Colorado. Since the people living at
Denver have a considerably higher natural radiation and medical, dencal
contribution, the exposure to the people living there is probably higher
than people living on Bikini. The estimated dose to people on Loag Islaad

is somewhat less than Bikini doses, alsa it might be noted that many

[

thousands oi people living in areas of South America and India are eipose
to higher levels than indicated for Bikini due to high thorium content oif

the soil. There have been no reports of increased cancer or otner illness

in Denver or these other high level populations that might be related to

their increased radiation e:\posure."EST AVA"-ABLE copv

More recent data from radiological surveys last June at Bikini showing

higher than expecied radiation levels in the interior of Bikini and highexr

levels in paadanus and breadfruit have resulted in some further vestrictions

on the future living patterns of the Bikini people. At the time of the Ad
Hoc Commitiee meating it was not known about plans for building houses in

the interior of Bikini Island, Recommendations to put the first village

and food crops on Eneu were not followed, nor was the recommendation

w
rt
Q

remove topsoil from planting sites of pandanué and breadfruit on Bikiani
followed. The recommendation for the addition of powdered milk to the diat
of the people is being implemented. The restriction regarding consumzion

of pandanus and breadiruit may eventually be removed Ifollowing invescigarion
on growth of these plants at Eniwetak. Table 4 shows results of analyses.oi
water samples from Bikini. Based on these findings the well water is in Ihe
permissivle range. Catchment (rain) water is very low im activity. Uich he

¢ Thire mao.
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construction of new cisterns and mending of leaking oazs there should
armple catchmeat water for drinking and cooking. Consurption of marir
life offers no radiation problem. Coconut crabs (seze Tadble 5) ;ppeaz
to be high enough in activity to be avoided. They are quite scarce i
any event. TFurther analyses of local products (pigs, chickens, veget
etc.) have rnot been cozpleted. However, it is reassuring that the p:
consurption of available local foods and ground water dased on these

ings, have not rz2ised body burdens of radionuclides zbove the low lav

The direct measurezent of radiatiom lavels in the people livirng

ikini is the critical test of radiological safety. The exposure of
peonle there, based on the present living pattern, cre in taerper:is
range and as pointed out lower than some other cosmunitices in the wo
As was pointad out radiarion exposure is so low on Bikial that nedic
effects would not be discermable in this population (s2e ERDA letter
June 27, 1974 from Mr. J. Liverman to Mr. Caips Barry fo:les:i:a:eé

We believe that continvation of persomnel monitoringz is iszportaant, &
to maintain a close check on the radiological status of the peodle.

negative findings are izportant reassurance for the people living h
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Radinchomival Analyses of Coconpt Crabs Frmn Jhking

(Dt pla

wet weizhty

Vear AWetwt, g " \sh g Ca prr kg wet wi Ny W 2P T, v
) " el " O = A 15 - it
w30 it R Y gAY 11,100 00 = 5 . '/
v Lo T P Dp 1 Jl 0.00) = 10U no7 =
. , 2 4 400
any e 178 60 a1
} pas 705 7 A12,000 #1600
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Radiochemical Analyses of Well \\'au:r Fronn Bikini (Data in 3Ci/litery
Year Sampie Vol, ml oy, ¥ B {otRia 3 TE e
1971 Cgoand well” 1830 6.0 =17 O =i T3040 00: ~
“had well” 1830 25 a0 =1 1050=30" ( :
~Sgoond well cotomed) 1810 105 = 1054 =1
cgood weliT (opened 1080 120 = 8 Bi8 =i
drinviny waler {camp arca) 580 Q46 ' 1.53=8"
1972 well waner 1000 154 = 9% 800 =¥
deinluug water IR 0.6 = 6% 1.B =8%
1973 new well [F'¢] a2 o0 038 = o
B-1 well 225 H 724 008 = wr
F Pl X107 e fmi) -
- ¥ M 200"
- TABLE ITX %
Estimated Dose to Bone iarrow (mwem/yT) TS
e =t NGELAP JTIRIK VIR oS T3l
SOURCE BIXDII EYEY RONGELAT UI=RL > 190
Watural 80 80 80 8o 325
Medical -
;e1tal 0 0 10 10 70 7
- —-\‘. 3 “
Contaxinatieo - 20 7
Gamzma 165 =
fnzaraal 21 21 68 3
5 Zad
TOTAL 286 108 178 128 392
F R A Jaga < Jless
* Dose on Marshall Islands based on personnel and 2avirornmental catd o <
to data
L2
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Roavdun e gl Analysesof Urine s Dlanacan Aveage pCisliver )
_\".-_.u No, i zrowgy Aviovoloml Avo G g dier MNe ANy Tuapy, T3np, H '77'1'...
Voo T
1T 20 Hrat Pt 45 27064,
e t KA $hot 4.7 LitA),
1072 8 TR 1208 2.4 26800,
1974 n 23t 2472 65 L, o2t
973 i4 3379 706.44 2.8 45040,
Ll x 38 3 sLo
1974 1 3425 734.9 1.3 1304,
Boxini
S9re P coicy L. 1200 . 12 0115, 0403 0.0A1
Urine G L1009 22 0013 0.02 .
“Urive M wae . 19 no1> .02
HASL® conirol RESN)] 100.0 1.0 002, 0.003 0.003
HASL control PLLERXY) 1.6 0.014 0.022
1971 Poolco 25700 84.5 1.7 -0183. 00
1872 Pooiced 2700.0 2010 +.2 0430,
1953 b+ 2939 175.5 6.7 1500,
197, 1 ° 141.4 3100 20 BN [
(Spring) 2.5 3 e
"US AEC Heaith and Saimiy Laberatory, New York, N.Y,
TA8LLE 3T
Mean Cerinm-i37 Levels Obtained by Whole-Body Counting, 1974
- Malc Yemale
- Nn, nCi onCi A beedy we.” Nn. alh Pl ki iweiv wr
Bixini 8 sl Vi (0.43-03.01) 13 73 T3 0022 424,
Cunk 9 252 4.00 (2.60-.84) 13 133 233 (000 L2,
Roangeiap RN 475 ) 7.76 (4.37-16.3) 24 304 5.1312.71-.3 %0y
. 8 NLmed. team 4 293 0.0352 (0.0134-.0791)
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Radiechemival Analyses of Cocanpit Cralis Frean 163 ai {Data in pCi wet weighi)

RS
ERE
Floe
i
&

N
~'17—’

Year \-\'T:\u.. [N TAsh 8 Ca per by wet Ny M0 P -
ERENS a4 B Shtnn VA0 006 = S0T. Lh =i Ve
e :‘I)t'vl: (E%) 6y 2y ik 14,000 0.001 = V6% 067 =197 fa
. y RREITH] 11,400 >
a1 R 7.8 Lo 12 A fi N
190 e 215 72 2600 8,600 v
1971 Lo 615 49900 9.2110 b
———- ria, %0 - 1G1TF r&
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TrRELts 2.
Radiochemical Analyey of Well \\l\(c.r From 3ixini (Data in pCi/llier)
Year Nample Val , mil oy ¥ B\ et ks “H T,
N RRPMIRNE (o 190 6o 23 GO0 =1t FI02A0T LY = owv
Shoad well™ 1 250 o i Rl ) 1045 2:30% 0.6 = nr.
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oot well” gopened) 1050 126 = A% 818 =% 36 = o%
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1572 weliwater 1690 154 = 5% BOD x1% )
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1973 new well [£¢] 52 600 038 = i7a
Bt well 225 1 724 068 = 5%
B '4','19;, Y wo;‘/u et
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TABLE IIT %
Estizazed Dose to Bone Marrew (arem/yr) TsA
° . — et TINS LSTAND
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28 ! X2 : =
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Dental 0 Y 10 10 7 7

20

21 68

108 178 128

* 5ose on warshall Islands bascd o
to dace

* g hish s 480,

oo

a ~-ocsonnel and envizons

DOE ARCHIVES

]03



T RlE Y
Rathochemival Analyse of Urine (Dot in Average pCisliveey
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Year Nuoin group Avovnl ol A O g ier Iy, (RIS 2iapy, 1wy
C Rongetsp
1o 20 935 (RN 1.5 2700,
1 15 Sih 6. 3.7 2400,
RN iB 160.8 1208 24 2600,
RUYRE 1 2406 I 65 4600, 0.2)
074 R 2 551.9 706.4 2R 4500,
" Uk a8 duee
1978 1 512.3 . 1349 L3 1300,
Bikini ’ . . ’
S 1970 Peoles 1200 12 0M5% 0603 o
Usine G 11000 2.2 0.013 DY) BN
Urine M 940.0 1.9 0013 0.024
HASL® control 3000.0 1600 1.0 o012, 0.003 0.003
. " HASI control 16300 1.6 0014 0.022
1971 Poo'ed 2300 845 L7 .0183, 0.003
1972 Pooied 23000 2030 4.2 ag10,
1973 14 2939 T 135 6.7 1300.
1974 1t 1414 3100 20, 1100, 0.0
(Spring) 2.8 . [AY4
*US AEC tieaith and Safuty Labaratory, New York, NUY,
7rB8LE s—
Mean Ceviinm=137 Lovels Otained by \\'hn':;:'nndy Cmmling. 1974
Male ) Femate
Na nCi (kg body w.” No. nCi nCiske tewly v«L‘
Wik ) 1 128 U040 1) 13 73 TS (022 4,
Utink 9 A2 100 (2.63-604) 13 133 2,13 (006 185,
"Rougelay - n 173 736 (4.57-16.3) 24 301 5.3 (2.71-13.45)
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RECOMMHDATIONS

1. N0 ADDITIOHAL HOUSES SHOULD BE COLSTRUCTID IN THE INTERIOR OF BIKINT ISLAND

Em‘m?ozoj_mggozzo%_,><mm
WED,

OR ALONG THE LAGCOON ROAD,  THE CXISTING H
OCCUFIED TF CERTAIM RESTRICTIONS ARE FOLLC
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F. COCONUT CRABS TAY B LATEN ONLY FROM CRCU, ACRKLS, ATRKTJUAL, AND
:_d_:fz_mr>z:m_

G, OTHER FONDS SUCH AS BANANA ARD PAPAYA GROVIN OM BIKINT ISLAND SHOULD
RN I T A RN PEDOIREY HA 0ACCIPTATLE .
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BIKINT RE-SETYLEMENT PROCTIAM
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