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:;::;:?3‘-’h United States Dcparcment of the lntcrior
‘ Wyzj

+zJ’ OrFICE Ot’ THE SECRETARY

WASIIINGTON, tl.C, ?u2$0

Honorable Mrfan P. W{nkel
Hfgh Cwsnfssloner
?r.’st Terri tory of tht

Psclffc !slands
sa~psn, ‘Ariana l$lend$ 96950

3e4r W. Ulnkel:

On ‘Ay 15, !979, Assistant Secretary for fnvfrormnt Ruth C. C?usen,
rcp~ied to imi letter of April }?, 1979, fn whfch ] hhd fnsfstcd t$at
A Ctf!nftf Vt StAt Pment on the use of [ntu ]sland, Elkinf f!to~~, was
&n )bsolute necessity fn order to enable our Dep?r@.ent tncl you to
met the United Ststcs’ obligation to the people of Bikini.

!n the YJy 15, 1979, reply, the Dcp#rtment of [nergy stated
crequivoc:bly that unless Imported food is A major and contfnu!ng part
of :he Ciet of th? Ene,J population for at lesst 20 year$, unless
~s~d?nce Is rc$trfctcd to Eneu, unless vtsitatfon to Bikfnf [sland 1s
effcc[fvely Controlled, and unlc$$ access to food to Bikinf Island f$
restricted, r~diatfon doses to people lfvlnq on Eneu !sland would not
5C in ccr>lfance with current FeCeral radte. tfon protcct!on gutdancc.
TrIis WCIJ!C be the current Feter61 standard ezpo$ure \fmft of 500 mrcm/yr
to :ndivicua?s. There f$ no way that thisOepartmcnt or the Unfted
States GovcrnWnt ctn ensure thst the rfgfd stipulations of possfble use
of [neu !S!:nd can be guaranteed for the next 20 years.

Cructil , however, WfIS the remfnder by the Oepartmnt of fnergy that when
the fnewetsk program was being developed, the [environmental Protcctfon
Ajency ~c~nded that the 1,1. s, Government cut the ~tderal radiatfon
cr!teria expoiure {n half for the people of [ncwctak ts fndfvidu~ls, and
this wds tone. !n short, for the people of fnewetak, the radiat!on
criteria exposure $tsndards were set at 250 mrem/yr to individuals. If
we apply the $ame rAdfatf On crfterfa standard for the peop!c of Bikfnio
tNeI the Deparv.ent of [nergy tdvi$e$ that a return to Eneu !sland cannot
take pltce for’zt).?s ye~r$ even wfth fmporttd food.

‘<In the Depar~nt of the Tnterfor we $tr-wrgly believe that the U.S.
h~ernment cannot use different rndfation c~posure crfterion for the
people of Btktn~ than that wn(ch has bctn set for [he people of Enewetak.

In that context, then, there 1S no questf’on but that the Island of Eneu
mst be placed off lim{t$ 4$ a Pltce of rcsfdence for the Blklnl people
for at least another 20-25 years.

Thf$ being the case, ; believe these facts awst be carefully dfscusitd
idth and made known totl~ePeoPle of Blkfnf by You. We eust ask them to
~cccpt this declslon So that w~th them Jnd their counsel 811 of us can
n~ turn to the very vc$$fn9 Pmblm of where permanent resettle~rit can -
be arr~nged for the people Of Bfktni. ,,

Copie~ of the DeParhent of fnergy ’s Hty 15, 1979, report, Radio o Ical
?mkKi-~m licat!on for Resettlement of [neu Island, h~ve been prov

L~jal Counsel for the peop]e of Bikini for IIfs df$CuSSf OIIS alSO ~fth hf$

clients. ] enclose for your information a copy of itrs, C}usen’s letter
of ray 15, together w!th Its enclo$ure, as well as our \etttr of l~prll 12.

Sfncerely, \

UNDER SECRETAN

.
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Dcpartmenl of Energy
Washington, G.C. 20585

my 15, 1979

Honorable James A. Joseph
Under secretary of the Interior
Hashfngton, D. C. 20240

Dear Hr. Joseph:

Attackent C

I am pleased to reply to your letter of April 12, 1979, regarding
the possible return of the Bikini people to Eneu Isla~d.

This response will address both of the Issues you raise:

1. Your understanding of previous statements by ary steff.

2, More detailed information on ●stimated dose assessnnts for
people living on fneu Island, including various ass-d living
and eatfng patterns.

b’ith respect to the first point, your understandings are, in gener?l,
correct. The nore detailed information addressing the second point
is included as an enclosure to this letter.

lf the guidance of the federal Radiation Council (FRC) (5W WCTW
to individuals, and 170 mrem/yr and WOO mrM30 yrs tO 3 population)
is to be complied with, the people could return to Eneu only if it iS
assured that adequate imoorted food wuld be available toandused by
the people for approximately 20 years, that food grown on Bikini [Sidnd
is not a part of the diet, that residence is restricted to Eneu Isiand,
tnd that visitation to Bikini Island is ●ffectively controlled.

Since the FRC guides w!re originally formulated, ●n Envirormenttl
Impact statement (E IS) was prepared for the resettlement of Enewetak
Atoll. In the EIS, reconrncnded criteria’ which are one-half of the
FRC guidance for individuals and M pe~ent of the 3D-year FRC guldwsce
for populations were proposed for evaluating land use options for uSe
in planning the c]eanvp and rehabilitation of Enewetak Atoll. These
Criteria were recommended because of u!Kcrt3i~tieS fn ●stimSting futu~
doses to the people at [newetak Atoll. However, following the return
Of people to the [slands, direct radiation •xpsu~ ~asur~nta WUld
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be ave+ila.ble and comared with the full fRC guidance of 500 ~rem/yr to
individuals and 500~ nrem/3P )I”S to the population. These criteria for
Cnewetah were re.’lewe~ hy interested Government agencies; no objections
to these crlterla were rai>ed. Cne of the reviewing agenclfs. tlt -
tnvironmeatal protection Agency (EPA). found the criteria acceptable,
but c~~sidereo Chex to be “.. . CKIper llMitS . ..”’ and thai “.. . My
proposed guideline or nuwrical vaIues for the .fise lir.its are only
preliminary gu}d~nce and that a cost-benefit a%ly$is must be undertaken
to determine whetner the projected dose! arc really as low as readily
achievable and practical before proceeding with the relocation ProJect.
On the basis of such analysis it may be prudent to lower dose guidelines
for thfs opera tion,. ”

/
The oearee of uncertainty in estimating doses on Eneu Island {s similar
to that for Enewetak Atoll. Assuming. therefore, that Enewetak criteria
are applicable to other s~milar situations in the northern Marshtll
!sl:r:s. the doso estimates for return of the Bikini peOpk to Eneu
Isla-j would be Cor?ared to the Enewetak criteria as described above
rath$r than to the FRC quidance. Uhcn thfs is done, (t Is fourld that
even with imported food the radiation doses to the people on ~neu wDuld
not be expected to bc in conpl iance with the Cnewetak criteria for about
??-25 years.

Several ba$tc combit,at~o,,s of rusidence and food constraints are discussed
{n the enclo; ed, and are illustrated and sunmr{2ed in the attachments to
the enclosed. Other considerations also are addressed. If my further
refiner.ent of the data CMWICS thes~ eitinMte$ in a significant way, we
will i~diatelv infOrm you.

I& trust that this is helpful to you in resolving the issue of the
acc(ptabilitv of [neu island as t rc$ioence island.

Cnclosure

cc: Dr. Uilliam Mills, EPA

..4,

w..
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PADIOLOCICAL IWLICATIOS

YOR ScISHTLRiEhT OF EMU ISSAXD

w@tAnY

Unle*s imported food is ● substantial ●nd continuing pare of

the diet of the ~neu population fm ●bout 20 Tesrs, unless ●ccess tO

Bikini Island can ●ffectively be controlled for sevaal years. ●nd

unlees access Co food from Bikini Island ie restricctd, it 1s umlikely

chst radiation dosee to people living on Eneu Island would ba sss cqlimee

1 ~ced won prrvioua •wmim~vith federal radiation prot~ction ;uidmsce.

●nd past practlc=. howver, it is doubtful whether !wported food will b

● $igniflcant part of the daily diet. Ic cm also M questioned whether

or not ●ccees to Bikini Ieland csn be controlled. Therefore, a recuras to

Eneu Ieland should be delayad for close co 20 yecra if rsdioleglcal doss

la the only govcmins facto; unless ● firs comi-nt cats be made which till

~uarmtr@ chat ●dequate imported food will bt avallsble and uemd b~ the
.

people, ●nd that residence can be reetricctd to Eneu Islmd. If Che

Snevecak radiation uposure criteria2 ●re co be ●pplied to the Eneu

populstiees, it is unlikely that che radiation doses to the prople umuld

be in compliance with the criteria for spprmximately 20 yeare, ●ven if

Sapmrced food is ●veilable and if wbillty is rescrfct-d. Vnder ●ither

criteria, ● rctum to Bikini Island tmuld be delayed eyen louse? because

of the higher levels of radionvclldes in the ail.

~The ?edtrml fid iecion council (FRC) rscmnded 8xpoeure limits of

SW =r=dyr to lndividuale, 170 mrm/yr to svars;e population sroupc,
ti 5000 mrrm/30 yrs. to che ●v~rage population Of tk IS. $.

2~-*tak criteria ●re one-half of the YRC upmsure limit for imdiwldtmlm
W ~ percent of the YRC 30-year axposure litit.

.
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BACMROL!ND

In August 1978 the residcnrs of Bikini Island left their Atoll

becsusc ●e~surcments of radiocesium ●tdc 10 Aprl: 1978 shoved secmhtime

in the bodies of 13 outof 101 people ouch that if this level

were ●aintained for one year, it would result in ●n ●nnual radiation

dose ●qual to or greater than the 500 =rern/yr frderal rsdlarion prettction

criteria for ●~osurc of individuals. The dose rate might have

increased further had choee people continued to live on Bikini Island.

At that time the question was raised ●bout whether or not the Bikini

people could r~locacs on Eneu Island. Information then ●vailable on the

radionuclide content of test plantings of food crops on Eneu was

inadaquatt, ●nd there were insufficlenc” oamples of coconuts srcun on

IIncu lcland co ●nswer che “question. In the Camgresmional Cmmlttee

hesri~/held on July 25, 1978, it was ●greed that prforicy would b.

Iiven to collocti~ and acdyzint ●vailable data to update radiation

exposure ●stimatas for uee by choee who ●re considering vhecher tho

21ikini ptople should return to live on Eneu Icland. In ●arly 1979, mew

lnfomacien was obtained so that dose predlccions for rcsldence on

Zneu Island could, for the first time, be based upon dsta from ●nalysis

Of ●CtUal food itcmtof the dl~t :r~ m the island rath~r than m

theoretical prodiccions drrived frm soil concentrations.

RADIATION SOURCES

?aople llvlng on Eneu Island rccelve radiation exposure from -O

●wrcos: 1) mxternal irradiation frm natural background raditcion

%nterior ●nd Related A~cncias Subcomdcteo, c~ictte on Appropriations,
Sfouse of Seprescntativaa.

::
.,
.!,.

:. ;
,-
. .
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(which is .ery lw) And

nuclear tests SK Bikini
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from radionuclides

Atoll; 2) internal

reciainicq in tha soil from

irradiation from iedionucltdcs

deposited in the body ●s ● consequence of •ati~ foods frm tho islti ~.

●rcs (including foods trwn in the cmmtmminated soil ●nd martne lifa frm

the lagoon) ●nd frm inhaling ●irborne radiomuclldes. Because of thm

metabolic ch=ractcristics of the predominant radimmuclideo (cr9iIm-137

amd strontium-90) ●t Eneu, bone ●ar- doses ●re upcctod to bm dishtly

#rester than vhole body doses, mmd will br the limitiaf mxpmcura.

The ●xternal radiation dose rste has been dctormfncd froa dsta

obtained during a recent ●erial radfolotical suncy. Tha mxterwl

doses co whole body ●nd bon- marrow for Smeu rwidmts uera CA2cmlatad

ucing measurements of external radiacim and ●sti=ates of time spmm is

vsrious ●reas of the island (es., tilla:c, island inccrior, 00 tbm

la~oon, ●tc. ).

The internal radiation doses were calculated frm ●scimstes of the .

-ouncs mnd kinds of food in the diet (with ●nd without imported foods)

and frm measurements of the radiocrucllde content of these foods mad of

drinM~ water (see Attackents 1, 2, 30 ucd b). tialw of radi-

●ctivity in food shwa in thesa ●ttachments uera obtaimod frrn SMIYGIS

of smmples collectrd cm Encu island , acmpt for pmd~ which w- mot

yet svailable. Slncc pandsnus wmuld be ● diat cmnstltmant, tht

contributed dose 1. ~lculated from uptake coeffici@atB ad SOil

concentrations of radionuclides. The 30-yesr dose ~ tmest im

eslculacsd •ssumi~ only radioactive decay with m rd-uctim frm

other possible ●echanisms.

.
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It 1S =pected that some imdlviduals on Greu Iclaod will receive

doses higher or lWer than the predicted ●verage dote. This. Esy result

fr-: 1) ●acin; ● larger or mmallcr quantity of food than that ●hnvn

In the mss-ed diet. 2) ●ating mre or less of certain foods containing

the highest z~dioactivity levels, and 3) ●aciog foods grmun f r= ●reas

on the island having oil concancracions hither or lwer than the

●verage. ID this retard it thou’ld be noted ●lso that the former

“
. . .Federal hdi~ti~ Comcil euggests the use of the srbltrs~

●ssumption that the mejnrity of individuals do oot vaq from chc

average by s factor greater chm three. “4 This factor of three is

used la ●stablishing and diktinguishint bctveen tuidance for the

Mximum ●nnual dose to the ●versge individual vithtn that population

snd Cuidance for tha potentially hi:hly ●xposed individual within that

popul ●t ion 5

.“

FEDEIUL CL’IDA!!CE

Radiation ?rotsction

?rasldant mnd ●rc used by

Wtivit!es. Thest guides

zReport No. 1, Bsc~round

Cuide$ for the U.S. were spproved by the

fedtral ●gencies in their rcdiation protection

specify the radiation doss that should not

)taterisl for the Development of Radiation
protection Standards , Staff Rrport of the Federal Radiation Ooyncil,
U.S. Department of health, Education mnd Welfare, Hay 13, 1960, pg. 27.

fihe “’mmximum ●nnual dose” refers tn the doee in that year in which the
mxp08ure of
buildup ●nd

●ajority of

●ssumed not
treater.

the average individual ie #reaceet, takiti into ●ccount tha
the rmmoval ●nd decay of radionuclides in the body. The
the hithly ●xposed individuslo within this population are

to receive ●n ●nnual ●xposure ●ore than ● factor of thret
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be exceeded without c~r@ful consideration of the reasonm for doin$

60, 6 ●nd that ●very ●ffort should be made to ●ncouras= the maintenance

of radlatlon doses ●s far belo- these suides u practicable. TO

comply with these stmdmds, -rrain conditions ●ust be met. Ffrst ,

the basic ~RC rece~endation is “ . . . thst the >early radiation UPOSUXC

to the whole body of individuals in the gentrml population.. .slmxdd oot

“7 The FRC recotnfxed. however, thmtapmsura ofaceed 0.5 rem.

individuals may be difficult tomonitor under SDU clrmetaaeem;

thus they sussesred that the lldt to individuals ●my be met by the

use of werage limits to che popualtion. Second, thercf orc, cbe

FRC indicated cha~ “Under certain condiclone, such u vidaspresd

radioactive concdnatlon of the ●nvirornent, cbe omly dsta avallablm

may be related to avarage contamination or ●xpoeure levels. Umder

these circumstance, it is necessary. co ●akt ●ssumptions concerning

the relationship between evrrsge ●nd =axlmJm dosem. The Fmdaral

?.xdiation tiuncil suggests the use of the ●rbftrsr7 mxmumptioo that

the ●ajority of individuals do noc va~ fr~ the sversge by ● fmctor

treater thsn three. Thus, we reco=cnd the usa of 0.17 rem for yearly

whole-body mxposure of average population grmups. . . It is critical that

thfm :uide be ●pplied wirh reason ●nd j+~ment. sepmcislly, it is

noted that the use of the everqe fiture, ●s s substitute for

evldencc concerning the dose to individual, is pemiseiblo only mhmri

we ~ederal fbdiation Council, in Report No. 1 (see fmotnote 4, pp. 26-27),
ttaced that the guidance should not be exceeded unless “. . .A cariful
study indicates chat the probable benefits will outwei$h th Pocentlal
rick. ”

‘see Note 4, p. 26.

.
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there is a ProbsbiJitY Of ●Ppreciablt ho=%cnefty conc~rnins the

distribution of the dose’ within the population included in che

●vera~e. -.a Third, “When the size of the population group under

consideration 1S $ufficiantly large, conalderation must be Civen to

the contribution to the Senetlcally ●lgniflcenc population dose. The

Federal Rsdlatlon Council . . . recvmands the use of the Sadiatfon

Protection Guide of 5 re= in 30 yearc.. for Malting the aversse

Seneticslly significant ●xposure of che total U.S. population. The

use of 0.17 rea par capita per year, ●s described (above) ●a ●

technique for ●seuring that che bssic Cuide for individual whole

body dose is not ●xceeded, is L.lkely in the immediate future to aesura

that the gonadsl ●maw. Guide is not uceedad. ”9 Thar@f Ore, the Ada

body dose le considered to be tha ●quivalent of the senetfcally

significant dose.
.

Bacouae of the ●bsence of radiation protection guides specific

for the Marshall Islands, criterie were developed frcm the baaic

Federal guidanca for ●valuating lscrduae opciona for uae in plannirr$

the cleanup and rehabilitation of En-etak Atoll .10 Thate criteria

are precented here since they ware developed ●ubaequent to the dcciaion

retarding the cleanup ●d rehabilitation ●f Bikini Atoll:.,, It was
s..

8Sea Note 4, p. 27.

%ee Note b, p. 27.

10C1eanup, Rehabilitation, Resettlement of Enevecak Atoll - Harahall
!sjercds, Envirotuantsl Impact Stacsmcnt, Defense Nutlear ASmCY.
April 1975.
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recognized that drcisions on Iand uae involve

predicted radiation doses which have inherent

consideratfcm of

acertainties. TO

make ●llowance for this, radiation criteria were chosen that. ●re 501

of the ●nnual Federal guidance for individual whole body and bone

msrrow doses and 80X of the 30-year whole bcdy dose for population

I
●xposures. Therefore, the ‘Snewec*k criteria llmfts the dose to the

\Aole body or the bone marrow of individuals to 250 mn+r ,bd th8

dose to the ●verage individual vithin the population to @OOl mam/30

(It should be noted chat use of ● percentage of the YRC walues

was not ●n ●ttempt to ●stsbllsh new guidance, but was Cooefdered

co be s necessary precaution in che ●ppIicacfon of theYRCTduss.11

The ●doption of limitc for Enewetak ●qual to one-half the YSC guide

m.

for individual snd SO percent of the PM ~uide for 30-year lidte is

● result “o. . of the uncertainty concenring dose ●nti~tes Aich depmd

Creatly on the foods people will choose to ●at ●nd the tray they will

choose to live.”12 While dose ●atfmafes are to be ewpared to thsa

percentage of che YRC guides, ●ctual ●xposure levels ~itored after

the people return should be compared to the100permnt waluee of the

~C guides.
13,

WXUIATSD tKXES LIVINC IN EMU

The calculated doaeal’ shown below are fc.r

fOr tvo ssau~d dlecs. The dicta ●re based fro

‘See footnote 10, vol. 11., $tc. B, B. 111-10.

three MVIIKX pstterru

the recmt ●~rlemce

& > .
125ee f~otn~te 10, Vol. 1., Sec. 5S P. +7.,.. ~,-

Srd

13See footnote 10, Vol. 1., Sec. 5, p. 5-7 ●nd Vol. 11., tic. B, p. 11X-LX.

14A11 dose ●ati~tea ●re rounded off and ●ra baaed upon infometion coottined

18 “h Updated Radiological Dc.-e Aeaeaenent of Y.neu Islmd St Bikini Atolls”
tobisom, U. f,. ●nd phlllipa, U. A., LIcRL-~2775, 1979, in draft.

.
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. and obscrwations of the scientific tea= who have been wrklng on

Bikini Atoll.15

A.

B.

A.

m.

Calculated Haxlmm Annual Dose (Averase for ?opulaclon~

(Federal guidance Is 170 mrem/yr)

People live 100L of the time on Eneu Islsnd.

L’i th Food Imports b’ichout Food Imports

Whole Body 120 mrem/yr 210 mremfyr

bone Harrw lLO nrem!yr 260 mremfyr

People live 902 of the timecm Eneu Island ●nd visit Bikini Island
10% of the time, or 80% of the timeis spent on Eneu Island ●nd 20%

Of the tf= is spent On Bikini Island, ●nd •~~~ing that no fOOd from

Bikini Island is” ●aten.

k’i ch Food Imports

90-10 80-20

Whole Body 150 mremlyr 170 nremlyr

Bone Marrow 170 mremlyr 190 mremlyr

Without Food Imports

90-10 00-20

240 mrenfyr 260 rnrem/yr

2B0 mrcdyr 300 mrem/yr

NOn : On ●ttachments 7-8 it le ●ecumsd that the maximum ●rposed
~viduals would be three times these valuee ●s per the TRC guidance.

Calculated 30-Year Dose (Average Whole Bod~”)-

(Federal guidance i: 5000 mrrm/30 yrs)

People live 100% of the tiw en Eneu Island.

With Food Imports Ui thout Food Imports

2700 mrem 6700 strem

People live 902 of the time en Fheu Islznd ●nd visit Bik~n$. Island
102 of che time. or 802 of the tirw it ●pent on Irreu Island ‘and 202
of the time is spent err Bikini Island. ●nd sssming that no food fr~
Bikini Xslmnd is ●aten.

Vi th Food Inporcs Vi thOut Food 16por cs

90-10 80-20 90-10 80-20

3200 mrers 3700 mrem S200 mrem 5700 mrmm

Km: Pemple who recently lived on Bikini Island ●lready have received

● dose of ●bout 1000 mrem.
!

This ha$ not been included in the ●bove ●sti-te~,

~The dietary parameters ●rc importcnt factors in the calculation of dose
●stimates. ●nd the diet is continually being refined ●s ●dditional info-c ion
becomes ●vailable. \TO the ●xtent that the diet umcd in this docu~nt (Attach- :
mrnt 1) msy bc roffrred, or that dietary practices msy change, thedose •~tiUce 1A

msy ●leo change ●ccordingly.

i

277

lf there is increased Uti]lzaclon of Bik;ni I.J.nd, tha

projected doses can be ●stimated by ●pplying the finding thsr the

respective Bikini dozes vould be ●bout ●ight to ten ti~s the doses for .-

Ineu residence shr-n ●bove (maximum ●nnual and 3L+ear deses).16

If return to Eneu ●nd Bikini is delayed, the ●bove dose ●stfmtt~s

would be reduced by ● factor of two for tver7 30-yetr perimd the

return ie delzyed. This le due co the fact thst theradioactivity

of the two radionuclides (cesicss-137 ●nd ●tronti--9O) thmc centribut~

most to whole body ●nd bone ●arrw doses, decsys in th ●rwiroment

with ●n ●ffeccive half-time of 30 yesrs.

Actactsnencs 5 cnd 6 present ●stimates of th~ ●mxfmtm ●nomal

whole body ●nd bone marrow doses for the averue popmlaclon if,

starting with 1979 as the iero Kimm, ● return co 2fwe oo Emeu

Ieland (th.. six lower curves) or on ~lkial Ieland (the tw hlghcst

curves) 1s delayed. Attachments 7 id 8 present sfmllar fnfomatlom

for the individuals receivl~ the highest doses. Attachment 9 sti

tha predictions for 30-yesr doees.

DISCuSSIm

The predicted msxi~” snn.al vhole body ●nd home

for the sverage Eneu Island population 18 AtCJcbeUte

capmred with the 170 mrem/yr federal tuidance. If ●

mmrrw dme.s

S mnd 6 can bc

smnlcorfq progr-

1 6The basis for this ●stlmata 1s thtt the concentratfe- .of radlo-

ouclides in the coil ●nd in coconuts on Bikini ●re ●h-t el~bt totmnth~
Srcater than those on Eneu. Therefore. eonswpcicm of fomdo srowo mm BSkimi
Island would increase the annual dose rate ●stimmtts sitnificantl~. the
increase depending upon the type ●nd qmenci:y of food 8atcn. Eetimstts

hsed upon aesumed combinations of Eneu ●nd Sikinl foods, ●rxf Smporcod

f-e, ochmr tlun those incIded herein, cam be prwwidcd if oeedmd.
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i, in ~1.ce, doses to the highest individuals can be comp~red with

the

and

the

standard for individuals Which is 500 mrem/yr (see Accartmcnts
7

8). DXCS for the highest individuals can ●lso be compared with -

Esrewecak criterion which is 250 mrem/yr..
b’hether ●nnual doses (for the population or for imfividu~ls)●nd

30-Yeardoses for people living on Erreu or Bikini islands meet or ●xceed

federal Suida”ce and/or the recently developed En-etak criter~~ depend$

UpOCI the amount. Mndt ●nd source of 10C.1 foods that ●re ‘aten’ ‘he

●vailability of iwor-d foods, tht PrOPOrtiOn of residence c~e ‘n

Eneu Island ●nd en Bikini !eland, and the time interval betvten n~

●nd the date of rehabltatlon.

Attachments 5 through 9 illustrate the ●etimated dose (vertical

$x1$) to the population or to ●n individual in tha population $f

people ●re returned toEneu or to Bikini in ●ny particular year

(horizontal uis, betinnlnt in 1979). ” ~OreOver o the ●trackencs

illustrate estimated doses for ●ight eeparate livina patterns ●S

the

identified on Attachment 5. Federsl guidance ●nd Eneuetak criteria

levels aleo aro indicated. If ●ny ~articular curve does not go

above the guidance or criceria level, a return of the people could

be ●ccomplished thct year without ●xpecting to excemd the Cuidanc@ *..

or criteria, providing roeidencc confec=s to the conditions upOn which

the dotes ●re ●stfnated. If ● curve goes ●bove che suidsnce or crfteri~.

the point ●t which It croeses the guidance or criteria, ae read from

tho horizontal axis, is the ●pproximate number of years that return

●hwld be delayed so that the radiatien dose WOuld ~t ~ -petted

to ●xceed the Iuidaace or erit~rl~.

279

For ●xaaple, ii the Bihinians returned in 1979 to Encu,
if the

diet consists of both local ●nd imported foode ●S .h_ in Attackeat

and if Chry spend no time on ●nd consume no food fr= Bikini ]$land,

(At K~chmCnCS %9, Curve 1) tlwir predicted •~tiw ●nnual whole body

and bone ❑arrow doses ●nd rheir 30-year whole body dosts (avera~e for

the population) would be within the fedcrsl cuid~ce of 170 ●rem/yr

●nd 5000 mrem/30 yr. Under these e=e conditio-, upoeures of the

highest individuals would be within the 500 sr-/yr fderal Suidaace

1,

.

for whole body and bone marrow but would ●xceed the 250 mrem/yr Znevetak

criterion, L’ithout lmporced food (Attachments 5-9, Curve 4 ) both

predicted ●verage population ●nd highest individual doses aceed the

170 #nd 500 mrem/yr federal Suidance. w“hile the JO-year •gt~ce

of 4700 mrun/3,0 yr juet m;.rts the 5000 mrmn/30 yr federel Zuidsmce

but cxceede the 4000 srem/30 yr Enewscak criterion.

Furthermore, it Q.SC be recegn~ztd chat there is ● sl~ificmt

deBrae Of uncertainly in the doss ●stimates because of the me~ to

predict lifestyles of peoples. For most situati~~ it 1, •,t~et~

that tht~a values msy be realistic to within ● factor of SWC.; gcder

unusual circumstances they ■sy be within ● factor of three. 17 ~e,e ,

then, Wuld be the ●pproximate ●rror bande ●seocisted with CIW curves

in Atttclmnts 5-9.

A sutmary ccasparison of these curves srith chc federa2 @idaace

●ad with the Encuetsk criteria is given in Attachment 10.
.

~lobison, U.1. ●nd ?hillips, W.A.. “k Updated Radiological Oeca
~~e~~ment of Greu Ieland ●t Bikini Atoll, UCM.-S2775, 1979, in
drefc.
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bidhtiN rat tern

ith ?wd Smpr)rtm?Iw EMU hod

100: of Tim on EnwI

90: of Time en smu, lox m
Siklni

’801 of time on l!m.. 20X on
Bikini

.-

WLWKC Q? CST7MATSD 00SCS* YO ..

. .

~ESAL CUIDELINES

?opulat ten lndlvid-1

170 mremlyr 5(NXI8rm120 yrs S00 .rcd~

Tss YES YES

Sarderline YES Sorderlina

No (up to 5 Yr9) YES No (-s-lo Yrs)

ith No Tood Iwort*; P.Mu Food only

100X of Time m Eneu NO (-15-20 Yrs) YSS “- NO (-15-20 Yrs)
. .

90X of Tim= on S!neu, lox on No (-20-25 Trs) NO (.P co 5 Yrs) NO (-20-25 Yrs)
Bikini

SOI of time on Zneu, 202 on NO (-20-25 Yrs) No (--+-lo Yrll) NO (-20-25 Yrs)
Bikini

CN=AS CRITERIA , .

Individual .

?S0 ●remfyr 4000 ●rem/20 yr.

~ (-20-25 71m) Yl!s

No (-20-35 Yr9) YES

No (’”15-40 Yrm) YES

NO -5-50 Yrs) NO (-5-10 Yra) 3

No (+0-5.5 Yra) NO (-10-is Yrs)

NO (-55-60 Yrs) NO (-15-20 Yrs)

,Number in parentheses in the ●pproxlmte rm~r of the nher of yesra until the indicated living lesting pattern is

estimated to be in ccmplimce with the guidmce/critrria.

,


