
A REVIEW OF PERSO:~EL HONITORI:)G AT BIKINI 

As a result of the recent meeting at Kili by Trust Territory, ERDA and 

Micronesian Legal Service officials concernin~ restrictions on rehabilitation 

of Bikini it is npparent that there arc several points of misunderstanding in 

the minds of the Bikini people concerni_ng s tatcments I have m.::ide rccarding the 

radiolo~ical safety of Bikini. Before reviewing the radiological monitoring 

obtained on the people living at Bikini I would like to clarif-y some of the 

confusion. First, at the ti..-ne of the Ad Hoc Comr:i.ittee meeting, the visit of 

the Trust Territory and AEC officials to Kili in 1968 and my visit to the 
,. 

island in 1969, the stateffients m.:i.de about the radiological safety of Bikini 

w~re justified based on the survey data· compiled at that time. Subsequent 

analyses of personnel monitoring data on the people living at Bikini showed 

l0w levels of :1..·~dic.'.'.ctivity in the pco?le confir:nin;; the original coni:lusions. 

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 statcme.nts a fe~·7 people t:iade 

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

people of Bikini and in no way and at any time have I tried to mislead the:=1. 

From the bc3inning there were certain restrictions concerning ·rehabilitation 

of Bikini. It is only ve~.1 recently that radiological S1.}rvey data has m<i.de 

• it necessary to imJ?ose further restrictions. 

I would like .to clear up another point of confusion regarding "medical 11 

examinations. We h~ve never done medical examinat~ )US on the Bikini people 

for possible r~diation effects. The reason is that the radiation levels ~re 

so low that such ex.:uninations arc 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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effects. IGl<liation there is too.slight for medical studies to be of interest 
. 

since no radiation effects would likely be detectable. The urine collection 

and measurements of the body for r~dioactivity nrc not medical procedures 

and are done by technicians. These measuranents are important since they 

fonn the b.:isis for reassurance 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 

sec, treat and prescribe for ~ny people that are sick - but only at the 

request 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 1969.> personnel monitoring procedures were begun on a group of 30 

worlanen at a work camp on Eneu Island. By 1972 about 3 Bikini families 

) \~ had moved back (about 50 and also about 25-30 workers and ~griculturists. 1 

Radiological monitoring at Bikini has been carried out annually since 1969. 

The size of the po1~ulation has not changed much ·since 1973. 

In order to assess the radiological hazard the following personnel 

monitorine procedures have been carried out: 

l. ~•<liochcmical annlysc~ on urine snmplcs: (in<livi<lu.:il 24 hour and 

pooled samples). These analyses require complicated chemical procecures 

and are done for us by the ERDA Health and Saf~ty Laboratory in New York 

City. Such radiochemical analyses have also been carried out on water 

and local food products. 

2. Direct measurement of rndiation in the people by garr.:na spectre-

graphic analysis: To do this tons of radiation-free lead bricks were ship?ed 

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-Likt.:i.nur). 
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The measurement of body r.:idiation by such analysis is very sensitive and re-

quires com?lcx electronic equipment and personnel hizhly trained in electronics 

from Brookh.:illen National Laboratory. 

3. Personnel exposure to g~~ r.:i.<li.:i.tion: Garr:::ia levels on the island 

were.derived from data furnished by other radiological survey groups. 

MONITORI'NG DATA 

The results of the personnel monitoring data on people living at Bikini 

since 19G9 are presented in the accompanying tables. The data on urine 

analyses arc presented on Table I. Note that average pCi/li~er for Bikini 

urine compared wi.th Rongelap was f:or 90sr 2. 5/3. 8 and for 137 Cs 638/3360. 

Based on standard guide lines (International Congress of Radiation Protection -

ICRP) these isotopes have been well bclc;iw maximum perraissible levels. ~e-

assuring also is the virtual absence of plutonillm in the samples. Levels 

for internally absorbed 137cs as measured by spectrographic analyses are 

presented in Table 2. Note the average values for males and fen:ales on 

. Bikini compared with those on Rongelap (in nCi/pg body weight) was 1.4/6.4, 

ai;ain well below the maximum permissible levels. T:1.e graphs in figures 1 

90 137 . 
~-.,ui 2 show tha.t bcdy burden (extra.polated) for Sr and Cs i.n the Bikini 

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

Rongelap people reached a peak of 6-lli. of the maximum 90sr permissible 

level (for general populations) and of about 22% for 137cs. These low 

values for internally absorbed ra.dionuclides is in accord with the fact 

that the people on Bikini ha.ve been subsisting mainly on imported foods. 

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

greater than on Rongelap. 
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Table 3 compares the total bone m.:irrow dose (the critical organ for 

somatic r.:idiation effects) for people living at Bikini, Rongclap, Utirik, 

Long Isl.:ind, New York and Denver, ColOrado. Since the people living at 

Denver have a considerably higher natural radiation and medical, dental 

contribution, the e:-.-posure 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 ~oses, also it might be noted that oany 

thousands of people living in.areas of South America and India are exposed 

to higher levels than indicated for Bikini due to high thoriu:n content of 

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

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

their increased radiation exposure.~ 

More recent data from radiological surveys last June at Bikini showing 

higher than e:~ec~ed radiation levels in the interior of Bikini and higher 

levels in pandanus and breadfruit have resulted in.some further restrictions 

on the future living patterns of the Bikini people. At the tL~e of the Ad 

Hoc Committee meet~ng it was not known about plan·s for building houses in 

the interior of Bikini I~·- and. Reconmendations to put the first village 
, 

and food crops on Eneu were not followed, nor was the? r~comrae;;.dations to 

remove topsoil from planting sites of pandanus and breadfruit on Bikini 

followed. The rc~or.nendation for the addition of powdered milk to the diet 

of the people is being implemented. The restriction regarding consur.tption 

of pandanus and breadfruit may eventually be removed 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 in the 

permissible range. Catcluncnt (ra~n) water.is very low in activity. With :hi? 
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constniction of new cisterns and mending of leaking ones there should be 
. 

ample catchment water for drinking and cooking. Consumption of rr~rine 

life offers no radiation problem. Coconut crabs (sec Table 5) appears 

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

any event. Further analyses of local products (pigs, chickcns,·vegctables, 

etc.) have not been completed. Tiowever, it is reassuring that the present 

consumption of available local foods and ground water based on these find-

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

reported. 

The direct measurcr.icnt of radiation levels in the people living on 

Bikini is the critical test of radiological safety. The exposure of the 

people there, based on the present: living patt.;;rn, arc :i.n the ?Cr::i.issible 

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 population (see ERDA letter of 

June 27, 1974 from Mr. J. Liverman to Mr. Chips Barry for estim.:Lted effects). 

We believe that continuation of personnel monitoring is important, howzver, 

to maintain a close check on the radiological status of the people. Also 

.negative findings are imP.ortant reassurance for the people living there. 

Robert A. Conard, M.D. Sept. 19 , 19 7 5 
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Radirn:hrmical An;ilr~r' nfC.ornn11t Crali., Fr11111. llikini (Doita in pCi wrt wcii:h1) 

\'•·ar \\'rt WI., i: ·:~ . . \~h . S (:a prr ki: wrl wt. '"'Sr 1.nt:~ 2.111p11 

1!170 11 til ·.n.:' 111 :!:l,111 N) 11,11110 o.or. ::!: j(J~. 

l!l:ll) 111.;'1 Iii :? 1,1100 H,1100 0.001 ::!: IOO'Z 

l!l7 I 1:n :! 11.11 liO I:\:! ,00() 11,100 
IB:!i 21.5 n ·II :?,000 fl,1)00 

I !17:1 11 !Kl 6:1 . ."1 ·Vi,71X) . 9,'.!!lO 
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R:i<liochcmical 1\naly,rs nfWdl \V;i1c~ f'mm l1ikini (Data in pCi/li;cr) 

Yt·ar S;i111plc 

1971 "1-:ood wl'll" • 
"h.ui "di'" 
... i:ood \q•ll ( do·.cd) 
··.i:·•nd \q·ll" \opened) 
drinkini: 1\'atcr (camp area) 

·1972 wdl \\atcr 
drinkini: water 

1973 m·w wdl 
ll-1 wdl 

lfl:IO· 
111:10 
11110 
I !IHO 
:l."11lO 

1000 
l!lf,(J 

rio 
225 

li.O :=17':: 
1."i ·+· :!'/, .. 

IO'.\ :!:: ~·;;. 

I :?:i ..= :1% 
0..16:!: ·1% 

15.4 = !)% 
0.lil :!: Ii'(,, 

n 
II 

liOO .::1•;:. 
B:iO :;: l'io 

IOH =::!% 
1118 ::::J'iO 

1.53::::£1?0 

800 .::1% 
1.8 :!:11% 

liOO 
724 

.~f1P'- 'I x10-'-,1Ac~J-/ 
~- lli»C. ~ l( /O -Y. JI 

TABLE III 
* Estimated Dose to Bone H.:irrow (mrc.m/yr) 

770::!:.YO'i< 
10.YO=JO'li. 

2·1·•p,, 

I..) •; llf~ 
0.07 ~ :s7'~ 

0.0~ - ... - - '' u.u.-. - ~1/;, -
1).(J"18= i ·.·; 
5. iii - , .. 

- ') l 

0.]8 .. j,f.; 
0.08 :,ir: 

USA 

SOURCE DIKINI ENEU RONGEL\P UTIRIK DEl\"VER LOXG ISL'-.::-

Natural 80 80 80 80 190 

?-i:cdical -
Dental 0 0 10 10 70 70 

Conto.:nination 
G~ 165 7 20. 7 

Internal 21 21 68 31 

TOTAL 266 108 178 128 260 

* Dose on Narsh.:i.11 Islands b.:i.scd on personnel and environmental dat.:l coll~c::~ 
to d.:l.tc 

** As hizh as 480. 
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Yr.u No. i 11 ~ru11p /\\', \'111:, ml /\v. C.1, 111~/lill"r '"'!'ir n rc:, n•p .. l:ir•pu :.lt•.: 111 J'u 

. R111~1.;1·l.11t 

1!170 :.!O ll!l:1.5 l'.'1:.!..I :1.5 :noo. 
I !17 I I '.'1 :1:\.1.'.'t :1:11;.1 :u 2100, 
l!l 7:.! . IO ·I W.ll I :?0.:1 2.4 ·2<i00, 

.1!17;\ II :.!·l!l.!i 217.2 fi.5 ·lr.00. 0.21 
l!IH I ·I 5:17 .9 101;.a :Ul ·l:iOO. -

U1irik. 
x·a., ~ J(.<.> 

19H 11 :1·12.5 73-1.9 1.3 1300. 

Dikini 

1170 P Cu(e.J 120.0 1.2 0115. o.c 103 (j_{)(1J 

L' .. im· G 1 IOtl.O 2.2 0.013 o.o:w 
lirint· M !>:10.0 1.9 0.01.1 0.024 
lli\SL • control :moo.o. IGO.O 1.0 0012. O.G03 o.or,3 
Hi\SI. control 1000.0 l.G 0.014 0.022 

1971 Pooled 21i70.0 IH.5 1.7 .o 1113. O..'xH 
I !l 72 Poolt'd 2700.0 20·1.0 ·1.2 O!'l I 0. 
1973 1-l 2!>3.9 1735 6.7 1500. 
19H II 141.4 310.0 2.0 JJ.00._ OJ.1~ -(Spring) ,.,!:" c.:>/J 

•t,;s 1\EC Health and Safety Laboratory, :'-:cw York, N.Y. 

Bikini 
Utirik 
. RC'ln~dap · 

, f3 ~L med. team 

No. 

II 
!) 

12 
4 

nCi 

1211 
:.!Ii:? 
475 

2.93 

.;,• 

nC:i/k~ hrnly wl ... No. 

Ull (O.·l:l -:1. I I) 13 
.1.fl;"J (2.Ci·l-li.IH) i3 
7.7u (·U7-lti.3) 24 
0.0352 (0.01'.H-.Oi~I) 

nCi 

7'.I 
1:13 
304 

': ~· .. ~~:')7\~~r:~ .~., ~· 
•I••''"'. __ , .·_...,• 

4 
11C:i/k~ 111.dy wt. 

1.1.'i (O.'!:.! l '!''I 
2.U (O.'lli IX>) 
5.13 (2.71-13.Hii 
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I 
SANDSTONE ·ZEBRA 

IVY - KING 

CASTLE - BRAVO 

I 

t CASTLE -UNION 

C/\STLE ·YANKEE 

HAROTJ\CK ·MAGNOLIA 

HARDT ACK· MAPLE 

\ 

FALLOUT FROM PACH=IC TESTS 

LOCATION DATE ISLANDS AND ATo'LLS IN FALLOUT AREA 

I 

ENIWETOI< 5/48 AILINGINAE, RONGELAP, RONGERIK 

ENIWETOK 11/52 UJELANG 

BIKINI 2/54 AILINGINAE, RONGELAP, RQNGERIK, TAKA, 
LIKIEP, UTIRIK, BIKAR,.WOTHO, JEMO, AILUK 

BIKINI 4/54 AILINGINAE, RONGELAP, RONGERIK 
·, 

BIKll\:: 5/54 AILINGINAE, RONGELAP, RONGER_l.K, BIKAR 

ENIWETOK 5/58 UJELANG . 

BIKINI 6/58 AILINGINAE, WOTHO 
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