
Mr. Theodore Mitchell 
Executive Director 
Micronesian Legal Services 
Corpo.ration. Suite 300 

1424 Sixteenth Street, N:w. 
Washington, D. C. 20036 

Dear Mr. Mitchell: 

401723 

August 21 • 1979 

The Department of Energy is pleased to respond to your letter of 
August 3, 1979, in which you requested copies of a number of records 
pursuant to the Freedom of Information Act. The following responses 
are numbered to coincide with your numbered requests. 

Item No. 1. The statement is based upon testimony presented by 
Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others 
at Hearings before Subcorrrnittees of the Co1T1T1i ttee on Appropriations, 
House of Representatives, on April 12, May 22, and June 19, 1978. 
Copies of pertinent portions.of that testimony are enclosed {Tab A). 
Additional rel~vant information is available in the Hearings testimony 
conducted by -the Subco1T1Tiittee on July 25, 1978. We do not have a copy 
of the final transcript of this testiroony. 

CONCU,.REHCG'' 

WTO. SVMa01. 

-----------INITIAL.Sf SIG. 

-----· DATE 

RTO. 9YM80L.. 

' 
,_ ______ _ 

DATE 

RTG. SYMBOL. 

-----IHITIAL.S/ SIO, 

.,,. ___ _ 
DATE 

RTG. SYMBOL 

-----DATE 

RTG, SYMBOL 

~---­INITIA'-S/ sic. 

DATii? 

RTG. SYMBOi.. 

Reports from Brookhaven National Laboratory indicated that the Cesium-137 ;;;;:;;;::-;;-;;c::­
levels of Bikini residents increased with time until 1978, ano decreased 
thereafter (post-relocation). These data were based upon whole body -;;::;"'--
counting measurements. A suirmary of this infonnation is enclosed (Tab B). 
This increase in body burden coincided with increased availability of ~R-TG-.-•• -Ma-0-.~ 
locally grown terrestrial foods, particularly coconuts. The Cesium-137 
measurements suggest that either the quantity of imported food ava i1 able ;~.~­
to the people or the quantity of available imported food consumed by the 
people was below that level needed to moderate the increase in Cesium-137 ~:;;;----­
body burdens as locally grown foods became available. 

Item No. 2. The aerial photographs of Bikini Atoll (which I believe 
have previously been sent to you) show that the Bikini and Eneu Islands 
are separated by approximately five miles of reef. At low tide it is 
possible to walk from one island to tf1e·other. Considering the facts _ 
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Mr. Theodore Mitchell - 2 - August 21, 1979 

that the island of Bikini is the longed-for home of the Bikini people,. 
that houses already exist on the island, and that tens of thousands of 
coconut-trees are on the island, we feel that 1t is valid to raise 
the question of whether or not access to Bikini Island can be controlled 
if the people reside on Eneu Island. (See also previous conments of 
Mr. DeBrum.) There are no other records covering the request in 
Item No. 2. 

Item No. 3(a). The Department of Energy has no records bearing upon 
this subject. Inquiries of this subject presumably should be directed 
to the Department of Interior. 

Item No. 3(b). Please refer to the Brookhaven National Laboratory 
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information provided in (1) above. If body burden levels of Cesium-137 -;-N-;~~ 
were to be equal to or greater than 3 µCi, it would be expected that 
radiation exposure levels at or above 500 millirem per year would result. -~-AT-E~--­
This assumption is based upon Publication 2 of the International Corrmission 
on Radiological Protection (Report of Corrrnittee II on Pennissible Dose fo..i-=-:1RT=G-= .• =vM,.,..,•=0 ,...L 

Internal Radiation). In that publication it is stated that!. the maximum 
permissible body burden of Cesium-137 (assuming that the total body is 
the organ of critical reference) for occupational exposure is 30 µCi 
(see Tab C). Since.the occupational exposure limit is 5 rem per year, 
the body burden of Cesium-137 resultfng in an exposure level of 1/10 of 

-·---DATE 

5 rem per year (i.e., 500 m111irem per year) is 1/10 of the 30 µCi value, RTG.SYMBOL 
or 3 µCt. 

Item No. 4. Lawrence Livennore Laboratory (Lll) currently is in the 
process of preparing technical articles for publication in the scientific 
literature addressing these issues. Consequently, the articles as such 
do not yet exist, and the Department of Energy obviously does not possess 
them. However, enclosed (Tab D) is a copy of information which the 
Lawrence Live~nore Laboratory sent to the Department of Energy consisting 
of the food concentrations of radionucl1des which LLL used in calculating 
the dose estimates under discussion. 

Item No. 5. The substance of the request addresses the basis of the 
decision to employ the Federal radiation guidance. The most relevant 
basis for this is the Federal Radiation Council guidance as presented 
in the Federal ReTister over the signatures of Presidents Eisenhower 
and Kennedy (See ab E). 

The text on page 6 and footnote 10 on the same page address the AEC 
recommendations for planning at Enewetak, the bases ,for which are in 
the Environmental Impact Statement. 
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Mr. Theodore Mitchell - 3 - August 21, 1979 

Item No. 6. Lawrence Livermore Laboratory (LLL) is in the process of 
preparing this document. It is not yet available. The dose estimates 
were provided by LLL, however, and copies of what the Department received 
are enclosed (Tab F). 

Item No. 7~ In response to your FOI request in Item No. 7, the records 
you requested are at the Lawrence Livermore Laboratory. They are in the 
process of being assimilated. As soon as they are forwarded here, it 
will be determined whether they can be released and you w111 be promptly 
notified. We anticipate no problems at this time. 
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Item No. 8. Risk estimates of somatic or genetic consequences of various A ..... •VM•OL 

·radiation exposure levels were not made. Risk estimates for some of the 
radiation exposure values identified (i.e., 170 millirem per year and 
5000 mi11irem per 30 years) are given in the sum~~ry statement of the 
National Academy of Sciences-National Research Council's Report of the 
Advisory Con1nittee on the Biological Effects of Ionizing Radiation (Tab G .8/21/79 

RTG. SYMBOL. 

The Atomic Energy Conrnission Task Group Report published in the Enewetak OGC .'.:' 
Environmental Impact Statement. Volume II, Tab B, pages III-11 and 12 o"NiTiA"L•r~T~-
provides a somatic risk assessment for a radiation exposure of 250 millir m Brown 
per year, the recommended radiation protection criteria for the whole bod 0"TT°--
and for bone marrow. 8/,,11/79 

Item No~ 9. No such documents exist. 

We trust that this 1nfonnation is resronsive to your request. 

7 Enclosures 

bee: Mrs. Van Cleve, DOI 
Mrs; Clusen, ASEV 
Mr. Hollister, ADASEV 
Mr. Whitnah, OMS 
Dr. Weyzen, OHER:·. 
Mr. Deal, OESD 
Mr. Mccraw, OESD 
Mr. Brown, OGC 
Mr. Gelband, AD-44 

Sincerely, 

Bruce W. Wachholz, Ph.D. 
Office of Environment 

EV 64620 
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Mr. TArn. We~ the Bikini Pf9Dle .JWdPT Feder&1 radiation 
~r·dvd"~ 
~l)µ.L ~he~· •ere but the Mia.tion dCISE' from intakr of food 

gun t.o nse. 
Mr. y,, 'JT.b J?id any g:o over the top Y 
~fr Dr.~L. :!'\onr of thE: peoplr: ban: gone oYer thf' top as fnr a~ tl1e 

~s1wn lnels. Thn &re ven· close to th£- maximum allownbl1· do;:r 
from the mn:imurri of pennissible a.mount:; of cesium. 

Mr. YAn::.s. j\.re the people li,·ing in the ho1;1Sf'.: ~l~ni;: .th<' r<:>ac1? . 
Mr . ., 1 e.s. a.nd they a.re ~tting the nd1oact1nty rn thf'll bodir;: 

from their Jet, from eating the Joca.lh grown foods . 
. In retro;.pect, this is probably the. big mistake madf' in thf' ,be;in· 

mng of thE: resettlement program in tha.t we me.de re<'ommenaa: ion­
v;hich turned out to~ impractical in the se!lSE' that to hen garden­
growing but then tell th€ people not to eat the product~. 

Mr. YATU. Wu he told to~"' his gs.rden a.nd eat thet food'. "\\'ac 
he told t het he could do that Y 

Mr Dr.u,. The original recomrnenda..tions prohibited eating certain 
of the Jex;..,,, foods. · 

Mr. YA'nb. This i;. right. But I thinl I read here the' houSf'o 'l\Hf' 

buih on pa.cl:: of coral and the.I thev v;eN> told not tout the coconut 
crab. Yoii say you brought in outsidf: foods at the initial sta~b. 

Wes this to cut do'l\n on the possible inlAke of radietior. rt>siduels; 
Did •on brine in outside food from the st.a.rt Y 

gi._Dr.A.L.. Yes. sir. 

Mr. Y .. n:s. I guess outside food is still being brought in. 
Mr. DrYol'.·JoOc. It '1>&..: not until url• las! n.ar. Mr. Chainnen. the1 

+1' 0 +r"'f- i:--'."~ and some of tl'>e other ;eg-et.a.blE' crop;: be~an to beromc 
full~· producti,·e. So up until 1977 they had been existing primari.ly 
on food products tha.t "'f:re brou~ht in from the outsick Some of the~ 
"ere surplus agricultural cornmOdity foods plus t.he loc:al marine food 
"'hich he.d been ~rtified to be suit.a.ble. 

)IQ)\'"ITQRlJoOG OT JHE.11'"1 181.AKD 

Mr. YA TI:.O. When did thn get the cesilun then! 
Mr. oI.Yon;c. As Mr. ~J indi.::ated, ~hen this hi~h level of cesium 

we.s rHea.led, a seri~ of ~na.lyses v;ere carried out. 
Mr. YA TU. IDier: ~&.Sit re•uled? 
Mr. MYoi:-xc. in 1976. 
Mr. Y ATr.6. Then the Dep1t.rtmen!-..,ere you still the AEC' in 1976? 
Mr. DuL. We "'ere ERDA in 1976. 

•hlr. "I"Am. So •ou 'tx.:-.ame a little rnore alumed than wher, >cm v;erf 
the Atomic F:nergy Commission. In 'i6 you £rs! enc.ountered this kinci 
of a test. ~~11-~JlllU4lJ~ .. Qut you h.P..d been rn~k:ing of the peopl!'. ! 

Mr,_ Dub y ~ 81r. . 

m~~·~d Qf t~mooiliJJ_:__~mimnue..ll\. HE:r\ four 

5011511 
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M.r. DLl.L. I ea.n St!pph yoo a st.&.t.ement for the nicord. I will give 
y OU 80!DE in.format io D a.n d w E 'lril.I SU pph- & SUJIUDAry. 
[~ i.n.f orm.a.t.ion foUows :) • 

~ of ~'°~ 8~1-~U:HtJ ..tiou 
Tea• eu t~ •f ~..-

A~ 1.964 : E4.TIJ ra dJ oblolociea.J S'Cll'· 
n1 of Blldnl 'l.Dd Et:ie.,.e-tak Atolls 
condocte-d by the Un.lt'en::lty or Wu.b­
lngt.on tor AEC. Yessu~mente uxl 
s.a.m p~ we rt d.l rect.e<l to..-..rd u · 
tern.a..: Ml dill ti oc., llOl..l.&, pl.uu., 'Inter, 
uid !Jb 

April 19e: : Sc.ner to w I.I: PP' I.I> d.a ta 
lo order tba: d:.ee Mt!IDJ. tef. C't.D ~ 
madf for Blklll.J Atol.1 ~deota Tea.m 
led b1 t!llJTen::lty of Wub.lntt-on. Er· 
tenu.1 nidJ1t:loo m~ent by t.bt 
A.EC Hwtb l.Di:! S.Uety IAbonto17, 
BASI.. _. 

Febl'"O.Ar;r l~. 8UTTe:r work dont C'OD· 
t'urreotlr .... 1u. clee...oirp ~nt:loru by 
'Dnlnnlty or Via&hlncu>c rirndru 
tor A.EC. and by tdend1t.a or tbe 
W~tfrc Ennronmenta~ Re9es.l"Cb IA· 
bora tor;r of the Envlror...ment.&J !'"rote<:· 
t:lon A~nc1. E:P A.. under a memor­
andnm of undenr:.aodlll( "1t.b AEC. 

June 1!:170: TH.II: led by 'Cnlnn::I ty of 
Washiortoo .,.!t.b pr.rtJcipetlon by 
Stall' of tbt PtlbUc Bes.!tt. St-rTit't t.nd 
AEC. CoUE'<'tloo of t.be tin: &Jr a&m· 
pie& A.IM• C'Ollf'<'ted e.o!.la, pla.ot.a., a..nJ. 
ma ls and madt •dd.Jtlonal erternal re­
diatior. mea5llremeot.a. 

May 1m: Folloonip ron-e:r rondnc~ 
after CO<:'OCUtl pl.s.oted or. Blk.ini and 
Eneu h!Jlod& 110~ bow;ing C'OD&trnt'· 
tior. started oo Bl~!nl Island Team 
led b~ l'nirersltJ of Viublnpoo '"1th 
-p6rdc!petJon by ecieotlsu troir. t.be 
West.em Er.<"lroumf'ot.al R.esearcb 
Laboratory, £PA, aod ..U::C. Team 
performed air t:ampUog. colle<:te<l 
&Olis. pl&o!..S. animals. and made ex· 
U-rnal ndia tior. meunrt'menl.8.. 

AprU 1974: Follo..-or s11r-rt•;r of nnmer· 
oru .A tot.Ls. int'ludiog B!Xlol. COO· 
docted jointly by stat! of 'Cnl•ers.!t:r 
of Wut.ingt.oc 1.od Brool:.hAver. l'\r.· 
doc al LB bon. torr !or t.be A.EC The 
111I'Tt<' team collKtee e:a m pies or 
110lls ·pl.J ot.s. aolmal!. gr;:•n.nd ..., t.er, 
aod made ext.enal ndJ.adoo me&h­
UN'meotJ\. 

So.-E-mber l9i4: Sun-er of onmeroOJ 
Atoll~ roodot'ted joloQt by Colter· 
1!ry of 'l'i'&sl:.iLg<oc aod Brook.baTeo 
Satioca! Le.t.<•rator; !or t.b!' .A.EC. 
Sur.pies o! .oll & od food roUe<:t.eC 
aloq; ...-Jtl Hl.t-ro.al ridb doc mea.&­
~me.ot.s. 

5.0 I I 5 I B 

~ .... 
PboU>cn.pbed a.nd ldf'Dt:IJ!ed Or(Wlml 

OD ~!J aod la.l.aoda. No P'OU l.DOOl· 

alie-1 11tto 1.c pla..ou aod a.nima.16 doe 
to radl06cth1ty. ~ l'WFL--83. 

l!a}or cootrlt>utor to t.ou.l exposure oo 
BlkinJ ancl Eoeo hlaod! 1.J Ce-137. 
l,e,-elJ ur:r considerably troa: ial.aoc! 
to I all od le t.b!' A to!.!.. Sef li.A.B L-l.00. 

Co o.t rtr. ea r U er irt..T'I' e:r l"Hlll u tor u · 
tero.al ndiatJoc. C1-13i and Sr-OCo. 
prt'domioa !!' ic t.erl"e!Jtrla.I orgi; clams. 
~ aod F'~ Ir. m1.rioe orpo· 
W1U.. See !'\VO-~. 

Coot!nr. e.arUer snrres reEult.a. uvele 
of Pu lo air are t,..·o orde~ of magu.i· 
tnde belo'l'I' FRC cuides. Set 
B'WRL-lllr. 

R.adiooncllde IHel& alo'l'l'ly dKm5-
Uig Eulle: et;:.ima te& routrmed by 
the~ daU. 

~ !\"TO-~' and B:'\L 50700 iil 
pre&&. 
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A..prii 1975 · ~liminary surrey of Bi· 
kini 1.od E:net h.!Lod~ coed octt'<l 
)<>inti:< by l"oi•e:-&it;r of Wa&.hingcoL 
a.od B rootlia -ren :'\a tiona I La bora t.on­
tor ERD.!. Scrffniog sor.-ey o~ ener­
rutl n dia tioL ~-rel' 1.od coUe<"tloi:. of 
llO!Df' soll 1.oc! orelf>t.e tioi:; Rmple-s in 
prf'perstion for a major SDl"H!Y later 
tbiE yes r. 

June 197~· · A m.ajor llm ~id &UJ""re-r of 
Bil.-ici accl Eoeu Jslsod external· n· 
distioc lf'-rel~ ..-a; cooductt'd b-r L!l"r· 
reo~ LiH·rIDore Laboni tor-r tor 
ERD.~ ..-itl puricip.e tior. b• · llcie.i:.· 
tists !Torr. EP .!.. l"ni•ersity o·! Was.b· 
iDf'!OIJ BrookhB"rf'D :'\atioc2l Labor&· 
tory. aod ERV.\ . .Alsc• amples of 
soil. plao~ soLtnals. 1.od cis•.ern and 
cround tra ter ..-eN- rolif'l:'te-d. 

April l97f. A i;ur-re:r of external n.die· 
tiou lf'-rels Ou l\ar:r. Islacd. the 3d 
larges: isl.End a! Bil.:io! Atoll. roa· 
ducte-C by Brool.:bHet ~ .. tiooal Lat.. 
ora torT for ER DA. 

~;ote1Dtoer 197G. Conduct or 1. joiot 
surn:r of 5 Atolls iocludioi: Bil.:iui 
by l'oh·ersity o! n"ast.iogtor. aod 
Brookbaret: ~atioc~l LaboratoTT for 
ERD.\ SuneyE'd eilernE: ndiatio:: 
Jerels aod colle<>ted eo-riroD..tDeot.al 
a.ID pies. 

April lfl77: 8i!e TiEiu. by Brool.:..hneo 
:\'i;tionel LtL>Vrstory t.o plat i.ostalle· 
tior. of .-·ir.dn;ill po"'erf'd air 1180'.J· 
oliag st.atiocs Bil.:ir:;i Atoll ooe of 
four sil~ iur ioc~·teri:r, ai· sa!Dplini; 
Worl llll!Y,>0:"1~ by ERDA. 

October 1977: BrookhHea l'\1tiocal 
Laboratory las:..a llE'G ..-lnd·pc,..ered 
Joo~·teru air Bl:·!Dplior irt.a tiot: oa 
Bikir.i Jsl&ad. Wort lnlpported by 
DOE 

}"tar 

ETJX>f;un> n.tN Oil Bil:ir.i I~leriC'l 
hi~bl;r nrialile EaPt: ls.lond dn~~ 
rate; lotrrr tbsr. Bil;ir;i ci~a·ri. 
'11<"1.ter on hot.b i~lliad< iE li('{"f'p:&l.J~ 
tor drinl.:iui: SomP ••eU ~eter er· 
eeptJlhlf. other •·ell; uns('{"f'p:.:il>lf 
for drickioi: ~ l"CRL~J fl7J. 
51871- BR'" l. 5l9l3 Pt 1. 5'.?l~C 
518':'\o Par1 2 ::ilE:7\o Part 3. 51~7\< 
Pt. 5. :-.,·\"0-2(}S-3"2' 1.od B~"L 507f".· 

To bt> putilis.he<! 

To bl: published. 

Siu- ldeati5Kl. l.P'ff!Dec: obtJ!iae<i 

Dau Do: yf't 1.nflable. 

Gc"'pl1nc= 'Co~r.ru·~: 

HliO ': PM!~ orinP c-ollF-<1Pd. tD.A!yu."d for Sr·90. C•·l37. and Pu·23!• 
197).: Poolffi oriDf ('()llertP<l &nal.r~ for Sr·flO. c~J37. and Pu·238. 24<• 
19i2 ': Pool..C urlnf t'Ollf'<'fffi C~·l37 c-ooet>ctraLior. &ho"·~ !Actor or .J lnrrt-0•1· 

oTer 1970. Sr·90 increa~ iE f•ctor o! 2. 
l9i3 ': ('.•·137 Ir. urillt- bigt.er than 1970 by faC'tor of about 10. Sr·fl<i inC'l'>'B"f ;, 

fact.or of -t. 
Aprii 1R74 ': Firsi la nm rountiog or C6·13'7 ic Bikini rNidPnt~ C•·l37 urir.f 

nlu("f 1.ooui same u 1973. Br·9C> lt'veh do"'1:> DN.r 1970 nlues Pu·~. 2.:f.'• 
b.i.i;ber t bar. l9il b:< he; or of a boul 5.' 

Apri: l9i5: Po·Z3f 2.;o birber tbie 11171 b.r !ac-tor of JO.' 
F111 l9i6: Pu·23f. 2.JO bii;ber tb8U 19il by fartor of 2.' C~·l3i urint nlul'• 

1 £f"'llults frozr. &.fTf'ra! anntfl pnt>U1bK it> otH rt'pC>ri. !r·P<" IJ)d C'1·1~7 art dc.&L1nac' tr. 
lb' Cf"TtJ~rll: tc.rtrc.t . .JJH'DL C't·~· aei<.". r,..~. it al..J"'u::ir es:;r,T"'Ottt.tt! l.IH.1 Act·:O~ l a::~ 
P- 2::1- 2ff tr• ltq>Vr"...&DI It ooll1 l!..t~iwt"th1(1 oo !lil:in'. J.tol: bu dt-tl:oc< ltlp;16:-&c'ly 

· ,-.',;,'"11., ~. cLrl"T1'ot 1.J:>d.h1do~lo at d!rf'ttcl t!Acs u ~pit roan acd rt· at Blkicl 
;Qcj , 

I!'-- B~t Sl\<Z( ~P' lP7~ 
en.""'""' tl"tcJt, t'D.l~..f"<'~ J..1ti:1ple-. m.1.1 h.a.Tt ~ ("'()(l~ll::.lt~ ~er It J:D•11\.:rteotr.1 

h ::":")('(, 0/0 . 

so11s1q 

f 
f; 

J 
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~ r th.u: urro by b.ct.o!' of U.00: ao. !NlC h4her by bet.or o( a.boa: 5. K.cmo 
Cloe.a.rd to I.J T ~ nn.a..t.. llU..• ll. l.m, 

KQ lP7':' . Sec-oD d IL r. ,. o rotm t1.ti.i o ~ B f..k:1n'. I'S d eD a.. Collict:! oo or l.a..."T' ... ol u.mee 
a.r!.IH • ir p!ei !'50.I tl ~- Tk Utrt.rf C.- lt':' bu l"d6 tor z:' l.Ddi Ti d o.t U. 
hi 1r.i ii 10 ti.ms the •"e..~ tor I! l..!>dJndu.t.Lt l..D lPi~ Twc· l.t>c1JTidtal..t b.1.d 
bod1 bol"'dt-D.f of c .. 13~ of!.& DC! '4 .... hlct II ~er; Dea.r the IILl.:dIIHUI: perm.ll:si· 
bit bo.Tdec o!"" nCl .fk/. Mem~ Coll.l.J"d to I.Jyer1n .. Ln. M.ay ll, llni'. 

October llr.i · 14r(t Tolume1 urint SL!I:ple! rolle<"t.K uodtr rontroUe<l conc1J tionJ 
to ue>ld cl"C41 cont.Lcn.lnatk>t.. Be.ult1 t.o bf ua.lla.blt l..D IUy 1~6. 

lU..Jh: .. A.L- We made resurveys of the Bikini environment, including 
soil a.Iid"' groundwaters in 1969, 19i0 a.nd 19iZ. A.nnua.I collection of 
urine sa.rnples for rLdia.tion aru.Jysis began in 1F70, a.nd ....-ith those peo­
ple who. were worlcing for the a..g~ic_ultural a.nd housing projects. 

Mr. 1 ATES. -6:re th~ onh- .B.1lqpieu; t 
~Yes,s1r. 
Mr. 1 Arr..s. Did you la-re non-Bikinie.n.s working for them at tha.t 

timeY 
Mr. Dut.. I ca.n 't a.nswer thnt. sir . 
.Mr.D?'io'C'XO. It is my understanding that there were other Mar­

shalle.se in the work force who v;ere not from Bikini. 
Mr. YATES. You examined them &S well. Were thH eumined 

through the.t time? • 
Mr. orYon;c. Yes. as long as they were on the island. 
Mr. YAn:s. Go ahead. 
~fr. Rf.AL. We le.ter included collections from the people v;ho had 

returned to li'l"ing in the houses: monit.oring the Bikini residents we..s 
done br whole bod'I" counts in 197 4 a.nd 1977. 

Mr. ·yATE.S. Wliat is a. v;hole bod> count? 
~fr. DE.AL. That is a •ery sophisticaten counting sys~m v;here you 

essent16.lh sit in a che.ir and where rnu ban e. count.er that dete2t.5 
radiation" from the cesium the.t has been taken up in the body. It actu­
e.lh counts the bcxh's burden of cesium. 

ifr. Y .nu;. Is that the same strontium Y 
Mr. DE.A.I--They travel together in the body. You can ~ tbe.t the 

strontium is-
Mr. YAn:s. The..i::e a.rt> lil..-e th!' he-11•enh t~ns. 
Mr. Tu-A.LJou cP.n mea..sure the strontium with urinE- samples. but 

weh&\"'E no: been e.b]e to~ much of that in the urine ss.mpJe.s HaJ). 
a.bJe to date. Thev do the v;hole lxxh counting Shmple for cesium. '°'e had a me.jor resun·ey of Bikini and Eneu Islands in 1975. 

Mr. YAn:s. rntil ·75 you found nothing. 'What rud your t.es-...s 
show~ 

11!.- D_!:::il-The.t is when we began to sei? the ri~ in the cesium .. 
Mr:-TAn:s. \\"ill you place in the record a statement reprt>sentrng 

the levels vou found? 
(The information follows:) 
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c.n ,....., 

tto. 

81k1n1 8 

Ut1r1k 9 

Rongthp 22 

BML llllltd. t@11111 4 

MEAM CEStl/M-137 LEVELS 09TA1HEO BY WHOLE BODY COUHTIHG - 1974• 
HALE'.; Ff.HALES 

JJC1 ... nC1/kg body wt.•.,.. Ho. )JC1 

.128 1.84 (0.43-5.11) 13 .073 

.262 4.05 (2.64-6.M) 13 .133 

.475 7.76 (4.37-16.3) 24 .304 

·.003 0.0352 (0.0134-.0791) 

nC1/kg body wt.• .. 

1.15 (0.22-3.26) 

2.13 (0.96-3.85) 

5.13 (2.71-13.46) 

*Rttferenc• - 8HL5~24. •A T~ty-Y,ar ~v1f!'W of 141-dical Findings in a Marshall's' Population Acc1d,ntally 
[xpo~P.d to Rad1oactlv' Fallout," Conard, S~ptembPr 1975 . 

.. M1crocur1,s 
•H••t-1rc 43 n<1nn<:11r1P" N!r k11ogr11m 

oJ ..... 
-1 
Cl• 

--~~~--~~ ..... ~ ..... --~,.._--~.._. ....... ._. __ 
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MEAH CESIUM-137 BODY BlJRO[lfS IN ADl.ILT HARSHALLESE - 1977* 

HAl...ES 

No. J:!C1** nC1LKg Bod~*0 

Rongellp 34 0.296 5.04 . 
->-0. ll **** +1.97 

(0.113-0.680)* ...... 

Ut1rH: 27 0.119 1. 79 
+.048 +0.77 

{O.'lrs0-0.215) 
~ 

81k.1n1 22 1.301 19. 1 
+o.7.3 +10.6 

(0.5"68-3.232) 

~1c1l Te•• 7 .• 001~ .0195 
->-0. 00052 +0.006 

( .00105-.00216) 

*R•ference ~Conard, BNL, to L1vennan, May 11, 1977 
**HI crocurl es 

•••Nanocur1es per kilogram of body weight 
••••standard devlat1on 

*****Range 

FEMALES 

lfo. ~C1 nC1£Kg lk><II Wt 

20 0.182 3.13 
+0.055 +1.1 

(0.0"97-0.278) 

21 0.0781 1.29 
+-O.r32 +O.S8 

(0.0"38 0.131) 
.,.. 

20 0.926 14.8 
+0.47 ~.3 

(0.534-2.234) ..... ..... .... 
O> 
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Mr.AA er~ UM-137 BODY fUROENS IH MARSHALLESE CllltDREH - 1977" 

i:.:oo~lap 

Ut1r1k. 

B1~fnf 

~~· ~ 

Ho_._____EfJ~- __ 
5 0.217 

nC1/Kg BCK'r_!I~··• 

7.6S 
+Q • Oto • · • • 11 . ;: 1 

5 

3 

(O.T6R-G ; 6}**'*"* 

0.0663 
+0.018 

(O.lJ49-0.091) 

1.04 
+-0.26 

(0.~4-1.331) 

2.22 
+0.66 

32.3 
+7.6 

"Altferfl!~ lllllltllO Conard. l!Pll, to L1vennan, May 11, 1977 
"*M1 crocur1 es• . 

•••Miinocuri~s r~r k1109ram of body we19ht 
.. **Stand~rd deviation 

*****Range 

·~ 

FEMALES ---
Nn. .11CI nC1£Kg Body Wt 

5 0.265 5.97 
+o:n92 +2.1 

(0.1'.i4-0.396} 

5 0.0843 2.84 
. +0.024 +1.1 

( 0 . lJS 1 -0 . 108) 

3 0.861 22.3 
+0.29 +15.3 

( o. To6- 1. 196) -
,.-
...... 
...... ...._, 
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Mr. YATn. 'I)en.ir 'i~. 111 of• suddCJi D.Qll: th.a/ yo1n~ ERDA.Lou 
find the · 

Mi. rfu""in '75 WE. w~ asked by the De.~rtment of In~r:ior for 
aa-,:,& of. 6u1ldin,c a.dditioru.J hotl!eS in tht interior of Bi..lcini !Bla.nd. 

It wu a.t t.ha.t timt- we mount.«l a 1'ther la.rg-e survey e1l'ort which 
included a lot of people goi~ out and walking a.round tht> island ,,.jtb 
instrument.£. We ban very luge surveys dom a.t t.ha.t time ,,.ith 30 or 
4-0 people going out a.nd mak-ing mee..surement.s of the soil. wa.t.er s.&m­

ples... v~ion sampl~ a.nd mea..surin~ the external r&dioa.ctivity. 
Mr. YAns. Were thest tests being taken prior to 1975 a.swell Y 

M,r Pv 1_ Yes. But not a.nywhere near the sca.lt we did this time. We 
ooncentr&ted on Bikini Isla.nd. It is precisely for this reason we ,,.ant to 
ha..-e a.n a.erial surrey bee.a.use we ca.n conr much more territory and 
much f&Ster and we ca.n seie the same Je.-els. 

When you hare a pers0n ,..alkin~ &round. it tak~ more time. 
Mr. Dt:-NCAX. I understood vou to say tha.t this rise in the level of 

measurements of strontium ~n in '75 and that rour preliminary 
a.na.lysi.s indicates that it is coming from the food source a.nd tha.t tha.t 
food source beg-an to ma.tu re la.st year. 

How can we me.a.sure the increL".(' in '75 when rou sa• thflt it is com-
ill,{! from the food if the food wa.sn't being produ

0

ced until 'ii? tiir Dr.AL. That is a very~ question. 
r. MCt"'raw has done & lot of thQ<;E> surve.-s. · 

Jd,r.JicCvw. When the pooplf first returned. there 'llrere fev;- if an:r 
terrestrial food items grown in Bikini Island soil. and anilable for 
their use. There a.re some thinj2"' that flT'O" wild. There "'ere a fev;- coco­
nuts and arrowroot. There wa.< a sig-nific.e.nt planting of coconut trees 
duriD.j2' the a.rigcultural rehabilitation effort. 

Mr. DcscA s. Those v;-ere the ones that beg-an ma.turin~ in 16 f Am I 
not correct f We are in '78, so la.st •eu v;ould ha\·e been 'i7. Rut nov;- he 
is saying that the planting began to ma.ture and it was 'i6, so we a.re 
na.rrowinl?' the g-ap. 

Mr. ot:Yoi:-sc. Jt started in '76. 
Mr. Dc-scAs. It could be coconut or a.rrov;roo< tha.!. v;-a.s being con· 

sumed prior to '76. You be.pt:n to notice a rise in the Jen.ls of cesium 
and that thOS€ le>els have risen more rapi<lly sinc.e tht- domestica.te.d 
plants matured and "'en; consumed by the inhabitants. 

~Ir. ;\f~C(gpr. We were initially using a predictive ca.pabilit:> for n 
number of items in the diet that are no"' growing in the atoll. All we 
could do at first was sample the soil and try to pre.diet the lnels in 
food. . 

Mr. YArr..s. ·where were they coming from? You said a number of 
it.ems v;ere no< being grown. 

Mr. ~frGEAW. A number of items of the nonnal diet were not lo­
c.e.ny anilable when the people first v;en.t bad. Those things hHe 
subsequently become anilable and v;-e are se-eing a.n increase in availa­
bility, an increase in upc.a.ke., and you can't see at wha.t exa.ct point i.n 
time things occurred. 

Mr. DL""Sos. Is there a Jeni of sophistication to me.a.surt> this that 
ha..s be.en increa.singf So we might attributR the great.er levels to a. 
great.er ability to mea:-ure w ha.t v;-a..s the re al) along? 

Mr. DE.AL. Yes, and measure it easily. You can always mea..sure if 
you took samples of soil and vegetatio:-i a.nd y;ent through a very costly 
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la.borat.ory- proce-dure. Bui nov;- v;e can do the sa.me thing v;-ith instru· 
ments th.a~ a.re st.a.tion.ary. 

C"CltllI:~i liCI:TE 006 OT M 0 X ITO RI~ c; 

Mr. Dt-J.;cAx. ai about .the measuremenr of th" IH!'l• r>f rp;;: 111n 
in thE- bo~· 9f th~ )~·'r"' ~.;,, ;: tn11.1 increasing rn sop;1;;r1ratlor. "o 
Uiat \'our measures can detect Jenls that v;e1" pre,·iou~h· underec·t · 
a.hie f . 

,,M..r Dp1 Let me ansv;-er that a little ditl'ere.nth'. SHer:il year~ ai:ri 
no one v;ould hHe thought You could takf 11 ~hoir- bo-..·h c-oun1er inr1• 
the field. ~ ov; it is engineered t.o be taken out into the field. 

Mr. DrXCAX. You did early in I9i.'J. But your first wholf bo.Jy c-ounr 
began in--

Mr. MC'CR.Av;-. '74. 
ffi.) ATI:.S. Js thAt "«"hen >OU first de.tez-t~d the.' inCT'?:l~? 
Mr. McCR,.t"' That is the first measurement of cesiun~ in pt-oplE:. '\\°(· 

ba'd'prbdJCted v;hat the Jen ls would be. 
Mr. Dr:"CA.X. 1\ere vour measurements in a.ccordanc~ v;it.J. the PN·· 

d.irtion? • 
~fr. :'.IrC'P.• ,¥.:.,.J" PS.. All oft he su neys that v;-e hnP done ha H t endt-.1 

to suppo:-i thE- earlier findings. We hHe gottf'n k bettrr boJy of cla..t<.1 
a.nd more- c..-ofidence in t.hf radiation doses 'IH a 1<- pT'?d icr iil.f. and v;-c· 
a.re looking e~ the actual items of the diet and do noi ha.Ye to rely on 
estimate.$ of radioa..cti,·ity in the fo:xh that the ge:orlc a!"'f eatir1g. 

Mr. Dr1'C'A~:. But your v;-holc-body rounts in ,4 we!"'(- not alarming. 
It v;-e.sn't until \'OU went ba..ck in 'i5 -rrith your major resuney that you 
sa.v;- the,~ begin~ 

~Mr{):._,,,., In 19i5 we begar. t.o pl'f'dict higher do.;es on thf' ba.sis 
of samples v;f had collec:u>d. In 19ii ,.;hen the se-c-ond v;-holr- body count 
v;-R! done the Je,·els were a factor of ten higher than in Hli4. 

Mr. YATES .• !.. OO\'e the Federal ~dard.s ! 
.Mr, ·}tfr('R~w. If I might explain a.bout the· 5U.ndards. The~ a.!<' tv;o 

number&. One i.s for th.e local population. The other is for ar, indi,;dual 
.,.here you knov; the indi\·idual s expce;ure. ·we h.nYc not ex~.ded tha~ 
ind~>idual number. We h.He seen le-els r.ppros.ching this lower num· 
ber for the ~ne.:-r.l population. We feel the.: ""'e can USE' the high~r 
number or the 5U.ndard because we a.re actually m€'"8.Suring the le,·els 
of radioactivitJ in indi\;dua.ls in the· popula.t.ion. We knov; the distri: 
bution .. We biow thE: highs a..nd we lmow the lov.-s. 

Mr. YATES. 1nlo is to 818.> t.h.a.t the Federa.) st.nndards are 1 .. cc.urat~? 
Hov;- do you knov; the Federal standards are acceptablP? 

)rf.r. Dz:.,u.. We- don't. 
bir. Y..ln:::&. Wby do you e...'t'ab!isb ~ards !Ild say if you com~ lo 

·1~ cr:e..,da.re ~re-rything is fine., a.nd if ycx; go &.bo-1-e this s:t.And&rd J~ is 
. ~ ::..U=.. How ~v JOU know the Federa.l S<'.Mde.rds a.re n-0< carcinogM>C ! 
~r DT .. u .. I think in the ndia.ti.on pro"..t'C!i~ fie_Jd thst we a.re con­

oe.rned .,.m "tre h&>e a.not.her phiJoaophy which is the Jowt'5: pf'll.('· 
tie&ble solution tr.i a. problem and it is be.lie>ed that the peopl~ who 
lJ'orl: W"ith radiation lri.11 not receive--
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M.r · DPrcu · If CJ1 'I"! I W' b.£>] e bod 'I" opgp< t.Q ¥; y.: OS PgD' neg, 

would your aoph.:litj · ID.e.a.surei:ne.nt..s &hO"ll' eoroe level o! oe&ium in 
him' t· McCuw. Ye&. 

. !YiJ.,.-c.u. Do 'J"O'J hne a.nr wa.y of k:no'''ing th.&.t he 'lll"ill not get 
e&.noe.r' ttr ~cCulf · No. 

r. t"NCA.?<'. Th&t Ls LlJ I h.a:re.. I hne to go to &nother oommit:tee. 
1 just wanted to worry you. 

.Mr. y .nu. WLit one b.A..lf minute for my quest.ion. 
~mg back to my comment about the .r'ed.el"'l.l sta.nda.rds., my son 

l';'&S tre.a.i ed for a to!l8il diseLSe in 1944 b1 then a.pplica.ble medical 
st&ndards. He w&.s given radiation in the· treatment of his tonsils. 
En~ryone thought it was great. It 11ras a common medical pra~ic.e. 
Thousands of young people were ha \·ing their tonsils. removed or 
shriveled a.s a result of this treatment. He, like all the others of that 
age group, a.re now threa.t.ened with can~r because of lu\·ing be.en 
irradiated 25 years ago. So now these people-I assume the ra.dia.tion 
he received may have been comparable to the ingestion of cesium or 
strontium. 

The thought ~curs to me, a.nd I talked to the cancer specialists at 
NCI in connection with some of the herbicides 1.nd additions to food, 
a.nd they say a.mounts really don't mean ver:Y much at a.ny particular 
time. The question is what will be the effect 25 years from nov; a..s a 
different kind of stimuJant or ca.rcinogen.ic ma.tenal is brought to bear 
on the bod>. 

So getting ba.ck to the question of Federal standards, five years 
from now you might decide in the new Department of EnerK'' that 

·the le\·els you established a.re much too high and that you should estab­
lish lo'l'er standards ~a.use you have, a.s Mr. Duncs.o pointed out., 
more sophisticated equipment. · 

)fr McC1u :n·. It is not a problem of being able to measure the dose 
level. It is kno~ingthe effect. 

Mr. Y .ATES. You might go now. 
Mr. Dn;CA::-.-. It is a question of exercising our best judgment. I 

v.·ould suggest that five years from nov. you might nen be able to 
sustain Hen lower lerels. 

~fr. ~frrR.Ul:-'\\"r a.re looking at 30 year standards, to keep the dose 
cloifl for a Jong period of time. 'We are trying to .keep the- do;.e in a 
vear below the annual standard.s. and all the 30 ve.a.r doses below the 
3o year standard. · • 

SA:n:r.f Of BIKI:"U.XS .-~oz:R PRl:.SE~T CO'.:'>"Dmo:->s 

~fr. YATES. !hat bring:: us to the q~estion at hand: \\}at ,are You 
~ 1 1 ou have the Jere) of c " " .flum in tllf Bit:!· 
~;~· ev are still on their is and. 

ljan vou told .Ll!em to get_£>ff? For your own good. you ought to 
IDO\'e1 

!.fr. Dq1_\fr. Chairman, I don't know that anyone thin.ks that this 
isii life threatening situation at thist.ime. 

Mr. YATES. Re.a.lly ¥ 
}ir..J)u .. •..-l! is the kind of thing that if you let it contin~e over a 

loLg period of time then it would begin to be of hazard to theJT health. 

01152b 
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)!r Y1n;.i: IDs· bopr--neri 1.r \fr Pin~ns' nnjr)e .or; :-.1errl H• h 
v;hen he sa~·s-thf article is titled. "r.s. Erree or. the ::-.~ fr:y of 
Re.turn to Bikini Island.'' 
Nin~ yesn; ago tbe t::.S. Ck>'l'ernment to16 tbt Bild.ni JllanderE it ~a~ F..af~ 1<• 

retort:. to their atoll. ODCf- thE- Eite of nuciea~ ...-e1.pcn::s t.esu i.r. the Pacific Somf of 
the islaodt'n "'·eot bomt But nov.· tb~ iO'l't'rnw~ot bu found ti.la: i: wa· v;r1>n;: 
A('t'Ordi.n~ le• tesu last 7e!.r tbe vound...-ater in Bil.:ini i& still 100 rsdioei:-ti"e 
for bume.L coosumptior. Sc- •~ the t'O<'ODUt~ and fruit~ and 'l'Pj:t':atilP• f:TO"T· 
in tht i;till roou..minstee 50il. Sc• t.bt JDterior DeJll>rt.IDen: bl« 'l't't; quie: I.< 
u!.!'d CongTes5 !or ll5 million to mon tbt il!hoden; tCI another locat.iou. 

'Why are you asking for more mone'\· if it is ~fe! Is it safeY Safr 
is a relative term. isn't it~ · 

Mr. DLi..L. Yes. it is. If it v;a.s practicable for the Pf'Ople to only .eat 
outsidt: food and maY~ han to drink outsidr v;atn, then v;e think 
t.he.t gO(>~ v;ithln thE- tederal standards, a.nd that is the onh guidelitlt" 
v;e ha "e to go .,.ith. · · 

Since that i~ not a practical solution a.nd v;e do SE'E' a ri~ in tlw 
cesium in the v;hole bod\' counting. v;e believe that thPy should no1 
be 1.llowed to eat the food on the island. a.nd it is probably not a prar · 
ticaJ situation. Am· additional resettlement should bE- on Enru Island 
v;herf- theY can have their school$ a.nd other facilities. That ic thr 
dire.ction thn should move and not trr to do that on Bikini hland. 

Mr. Y ... rr.s.: Should they stay there is the question. Who i~ e:i;;prcisin,c' 
the judgment on "'hether they should st..e.y there! Haven't the- leYel.~ 
been increasing! Our friend he.s said they a.re almost up to thr top 
of thE' Federal st..e.ndards. If they stay there, v;on't they go O\'E>r thr 
top? 

Mr. Dr..u.. The whole question is, if the)· v;ere to not eat the locally 
gro~ fooa~ on Bikini Island, v;ould the radiation dose fron-. cesium 
go down! 

Mr. YAn:.o. 'What ~ill vou do, bring in bot lunches? 
Mr. Dr.AL. That is the impractica.l pa.rt of the solution. 

Mr. 1r1~1u:.L. If I might speak to this part of the discussion, bee.au""· 
it br~ in the present ti.mt> ~riod. What i~ being d.i!J:.us..~d illu-­
tre.te.s, e.s }'OU !ui n: pointed out, one oft he difficulties. of administration. 
wisions must. be based OD a.nila.ble infon:rution. Our decisions h.a\'l' 
to be bs.sed on the information which you have ix>en ¢"en, v;hirh I 
a.l;;o han been gi\'en, by represent.&ti>es of the Department of Ene-rg-y 
that local conditions v;ould be safe if a.mp le outsid~ food supplies. wen: r .. 
pro\'idt>d for the people on the island. In addition. we pro,1ded equip· ~ · 
IDBnt for fishing in the lb..gOOn. The out.oide food is eent in on a regular l, 
basis. These food supplie&, 'l'<hile not attn.cti>e in 1.ll respect!:. from tne · ·"' 
point of new of the nonns.J die.t., because eome rSDA preserved food· 
a.re included, pro\-ide a food st.and..ard v;hich ie. in t.enns of nULrition 
fa.r a.hon- the a.>erage a.s fe.r e..s diet in the Trust Territo!')· is conctrne<:l. 

Mr. YA~ "Wh.At does t.hAt rne&n T YOl.l defoer K n..tions tot.hem Y 

W~t lcind of :m to.re you talking e.bout Y 

Mr. WI1'JU:L. Drie<l foods, fresh fru.iu a..nd >~tables from Ponape. 
as >a ri e<l e. d i e.:. &.s fr. r e..s p rOCei.n., !.(.\ rch, CA rbob yd r-a.lei: iJ; co nee rn ed. It 
i.&.pr~pt.red by outrition.ist.s.. 
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:'~fr~-~Th-~~' ~' ~'1'..4~,.,7,';". ·~, ~t-~"+"~'~'-.. '~·:.;l;.·: ':.,· .!t.;l;,:1 ·.:.:· ,~-~d;!.0~11-· 1~r~o:.;t!.l1 !'.;_. :~1 ;..l.~.-..--.;..1 _ .• ' .. 1 
-· 1 t r.1 n y 

,)(: . . 1 .• 1·,,:wn of 5irt11.:;.: :-1111. · 

:\Ir. Y.,n:;:,. ""l1Y i:=.t hat ~ · 
Jlr. DI: Yot":"G. ·1 n111 infol"l~lc>ll by the mr<liral Ruthoriti1'~ at H1·ook­

h:1\"f'll. tlirit tht· children undt'I" :, ar(' too small 10 lil· subjl'('\f'1l to tl1P 
\I ho\l' bo1h· C"OlllltS. 

Jlr. Y ·' +i:~. '\ ·1n· ~ 
:'i[r. m: Yc1\ :-;1;.·l don"t kno,\· "·hethcr- it i~ th(' sizP of thr rliil.1 or 

,,\JethH the llll':1-n1 ,·111r111 it-.elf 1ni~lil haH !:'011H· t'tl1 .. C"i nn llH· l"l1ild. 
h;:t th<· \\"linh· l><.•<iy rount io 11ot ~i1'.f-ll to rhil.lre1~ 1ui-lc: ,·, :· .. :11 ~-

;\Ir. Y.~n:,.;. h tliere an a1 .. pliratio11 of SOllh' kinJ of rall::i:i .. :. ill tl1,· 
test it!'-E'lf! 

~Ir. DLAL. >:o. sir. 
:O.!r. Y ;.rr-.. Then "·hy don"t thry J!in• it to the rhilnl"{'ll 1 

:'II r. u1: Y c.1t· :-:c .. lk \ \" nz1·n frorn l l.0. E. is hrrr. 
'.\Ir. DL\L. TLi!:' is] Jr. \\"C'\"Zrn frou1 our mc··lical ~ro1111. 
]h \\'r421·y Tl."'(' 41·1· jwn p1·,..,l,l,·:n.:.:_01h· i1'.·." .. h·,.: ),.; .... ~,:11 (,,r 

:d1011! :!d 111i11111•«.._J 1Linl; ti1:1t 1- :1 11;· .. 1.\, ::: " .. ,. 1· ·· .... ,· 

~T-i'Tiil! .. )l'f•~•l;·~:· · .... 1,-: , .. '"'·~:1tJ11r. 01 11n· l!i .. ::·:;1•·1·• ~ 
l•r:1tc·C1 for s.111:1 ~~ nc·1-....11!1,;.. n·. ,.,.,,, · ~. t>r1•1; .• 1·,·;. 'I ·1 • 

• I 

.11. .\Tl.'. }c11 ;ii/\\<' ki;11\I. tJ.1' <'li.•ll<"ll lit:\\" J1:ll"<' h1'l'l1 1·111:-

lnmi11RfNJ tor•~ · 
~1:-. J )1...11.. i r,. ~ir. If thrl" hnYe l>t"t"n <lrinki11!:'. 1 he· ro.-011111 lili1k. - . 

:'Iii. Dt·:-;c.'"· "'hat n<'rount.- fnrthe r..itkrre:-;trrmr 1nrin1ion,. fn11;i 
•1.]711 ll"hirh j~ ll"ithi11 \"0\ll Ji111it!:' to J.160 ! 

~ll". Dui.. I n111 nl a Jo,,;: to n11<\\"C'l' thnl. \Ir. ])111:rn11. 1111lr•, tl .. · 
1.0.;siuilitl" tl;at ,.;ornr of thc·n1 dicln"t rat a~ )11:1111· .-o-..·oi111t- o:· d1·i1il: :1-

1111,cli cocon11l 111ill;. Tl1en· ro1ild 1-c sonu· ,·ariai inn5 of >,0111r ki11d i11 
tlirir mr-triboli•111. I rralll" 1\on't kn"""· 

~Ir. Y.\TI~.:.. r ·- :in\"11:1.i\ k1111"" I 

;\Ir. \lc-\11111". y,... ;n11\\. \:1~i.·nlh· two thin::.• .. , :1•T111n1t for tl1• 
r:111:1t10~ .. ( i;.-'l ,,. 1:1 .. 1 1111\v 111111·11 111 1:.(• ·· ;1r111u ... 1" ._,.:, ::: ...... 1· 
\:(l'J(J:JS 111d1\·11i11:1i .. :1n· (';l(JIJ'....'. l1l' c1l:1t·l I:: 11;11 :--11 .,~: 11: Jp· !'t"' 1 

!i'ai\· lK'c11 l11·i11!! r.11 tii::l~io11:..',: 1:. .,. , ... 
M1;1,,.,j)dp1d IJ.:J+j;' ~'....:1:-1·!11\ 1 \t''~· ~· .. 1 ... 1:.·:. l.1 .. ·::1:·• ·•.t ,.; 

.l ft':\, ;!I :If :LJ..1..·..LJ.J •. ,. ·1 ~···;·111:! 1'1. ""''{"•;,;"1) r···· ·· ... 
"1h. Y.~n>. ;-;l..:J.J"J ;ll" 1 .. 1 ... 1. '. 

~II". :\lr\r;1w .\lir1:1t·)~1~· 1 J..1rli..f'Y•" t!1" l':1rlir~t onr·, r:1111" in :il.n\lt 

1
!!1i:!. ,.;o !-OllH'J•"~i\1· h:"·c· l1r·r·n th"I"· r. v.··11-. '"lilt·,; ''"1: · .... ;,,.· l···,·c· 
:.r.:r.111•' · \"f':ir nr J,... '" l·o·h· lt11~·.l•·11.• <Jl . ,.~i'11" !.· ·•·· "' ·:- :1 

:. ~lo'\ IOI\ Oft i1t1".~t· jpr\jyi./11;1 1- ll' I! •' J111;111i:tl I'~! l1:1\l' l.,.vi; 
l1 1t'l"C' th!' lrn!.!,'._r~1 nnil l1a\·1· li0rn Patin;..r tlw Jar;!"'' qn:111t1<·-. 1,,,,,.·::"\ <.f 
··~Ye thr hi;:Tl1Nl"ilii 1lr·11, :u111 :ii'· 11" \':1 i1"1 1 in L;:.: .. ,·,1 i:1·l!a­
t11 

~I ha>C' thr iuq1l'C·s.sion th:.it \"OH tnlll thr roinuiittN• tl1:11 
111 Jriii yo\J suggestrd to the pE>c1pl~ on thc.isla11cl tliry 011p-lil not to c>at 
tl1r- food thrn·. but that yo11 w01d1l prm·i<lr the foo<l fro111 011tsirl(· 
·<•urc-es. If {hat is trnr. why <li(\ thl' cour~t ne>·r1-ihrlc·"·" ~o up in lDi~? 

:\Ir. Dr_.\L. "·r undrrst:-incl that tl · l1:i"" r i 1n r()r,.., ,., I 
11 ~s.n"t there so u111 c 1ng you wh:.it ~1n·ey team l\lC'1111Jt>r;; 11']1tall'll 

s1111s2a 
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to us. 'Utt,· "'i.d...r.!J;i! th~ !>~cple l-~··s l>t>e:., A'!!'o: "!iHilf 

had a rlrn11.::li1. ond ~ s!1nl't:l!:"f' of frr•ol '"'''~· .,,. 1 l 
na ... v ·~ JJ1: l"v ... :u ;iit 1:11.J..: t,1:1n \ 1f'Y l?Ji~r))r (lt·di~lorJJ. 

Ol"TSlDL 'f"L'f.Dl:-:r. l'ROGR.Ul TOR BIKl~l RESID'f.~TS 

Mr. YHt.s. Did thrY eat the ro.·on11ts and did the>\' c.lrink the 111iJ:., 
u:rn11;.; you were_r,"t p"rn\'idin~ them with adrn\t1a.lE· foorl .nnd wnt~·r ~ 

>I~. DuL. I will lin1·r to ddtr !<1 our fr1r1H - 1r. Intf'1"r•• r» " ~: 
Wa.:J1ro·: id.!.1!.. -

)Ir. 1,1TL:'. \\"ill somf'lx:i<h ans1H-r tl1nt? \\"hn nrr hi~ frif'.nd~ J,r. 
In!-~ . 
~ 1L. ! ~ .... ,pot :::ure. 

:'11~. Y.1TL•. \!·;·"•"' \' yn11 c1Qn't Jin,·1· On\' fri£>nct~. 
:'\T1. TluL. l was a frllid oft hnt. 
\Ir. Y.1n.!-. So1mlJody ou~ht t<r.111swer thnt qurstion. 
"\\"r·re You or. dntY then. >Ir. \\"inkr11 \\"hen diJ You take office! 
\fr. \\'1~Kr.L. J took offirr in Jnn£> of 19ii. · 
\!1. Y.;n>. \\"lio <lid yo11 ha1·r in rh::irgf- of this Op<'retion? 
\I:" \\"1:0-:r:L. J ''B$ in d1arp-P of thr orerntion. ancl 11ndrr mf- thf 

Dis'.rir 1 • .\.dni;r.i.::.trntnr 1rn~ in rhnrgr of thr nprrntion. The· fercli11:: 
J"10'.::-:.111 w::i: ;,,;iiatrd in Orto!M·r 11ncl ::'\°ol'C'mbrr of )~177, ::illd 11mpl< 
food s11p:i!i1.,: !o prn1·idr I\ hnln1H'l'<l diet 1>rrc· dc·li\·rrrc.l. hn1·e lH'v1: 
cl!'li1·rrrd. :."litritinnic:t• nrco111pn11~·in;; thr~r supplies Dl\d sta.\·ing witl. 
''"· :"·":·1 .. f, · • :•r·riod of ti11H' to hrlp them n11d a<,isr tl1r11\ ill tlH· 
t1til1z:nim; of th<' foo1l nncl so forth. \\'e lin\'C' no rrn~o11 to brlirl'C' tl1c· 
fond "·as not ronc:umrd, inasmuch as thrrC" is no e\'irlrnre of 11nro11-
!'m•11>d q11:rnt it iPs i11 an~· sizr nt all. 

\!1. Y.1TL'. \\"lint kind of food did 1·ou c.kli1·E'r to thrm 1 Did \'O:: 

nJ",.Jr-1i1·rr1»atertothE'm? · -
·'· :' ._ ~-.:=:.. Dr-partment of ..\.crirultun foods. n11d fre~h food; 

iroi .. 1·011"]"c. .u;cl watrr rra$ rlelint"t'd. I do not kno11· myself in n·hat 
<Jll:lnt ities. 

Prrh:ip- tlic· Diootrirt . .\.dllli11istr::itor rould respnnd to that. brr1111~e 
h(' l1l1< a1·rn111nnnird onr of thf' shipments in the first instAnrr. 

:'Ii 1. Y.1n>. l,rt's lira r from him. 
\\].,:;: \'." ~11·1 t n·i1::: In find 01:1 i< whr thr\' wrnt h:id: To thr- rn~rinut!' 

:111d i~· 11:ir1wcl ::i_::n1n~! r;;1I ;11::: t11r· roco1111t;. n11d tm 
ll i: ' ' . 
~. orJ{RL'L I nm thr D!'puty ..\.dminist rat or of thf- :'>farshall 

l s.lnnds. " 
Cnro11ut i!' somrthinc: that the peoplf. can seP. The\' will <lrink thr 

11.ilk. The·\' on t hnt c·Hn \\'hrn wr ,-ic:it th" islanrl rrrioclicalh-. Th~" 
nfft ,. 1·- rorr"•do tn cl rink. c:o ns long as they hen coconuts in their 

1:~ , hf'lil'1·e that thn will drink it. 
.;IL 'll in thr farP of ,\:11rnin~;. not to drink it? 

.\Ir. 0. nr:J)r.; .'I. Yrs, sir. 
:'I! r. Y.Gr:~. Then the\' c-ont inue lo eat thf' rCX'onnt nnd drink thr mil~ 

n11d c·n! thr food th:it thr co1·rr11mrnt £i1·e.s them. 
\Ir. 0. nr.nr.nr. ThP la.s1 time I was thrrr thPY wcll' still e::itin!!' thr 

rCX'n1111ts. Thn han: \.)e.(>n tol<l not to eat thr·m. To stop them from cat· 
: • :.> t hRt. sir, .. ~r !in \'C' to remol'e the j>E'oplr from the islands or cut do'rn 

' "11>1 numb.- r of t re.-c:.. 
. Y ..i.n:s , :-iat is the on1s ~ay you can do it. 

so11s2q 
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DESffiL OT lllKIXUSS TO R.t~AI'.\'. O'.\'. ll!li.IXI A TOLL 

~lr. YArr.s. Your le.Ufl indicates that the Biki.nian~ want to stt1.y 
on the atoll. Is that impos..sible f 

:'llrs. Y..,:-; Cu:n:. In our judl!rmnt, it would bf- improper for thPm 
to n;main becau~ of the me<lica] risks inYolwd. and the Department 
oi Energ:-- agrC'e$ with that conclusion . 

• .\.ccorJin:..rly. WE' mean to pE>rsist in our plans to relocate th<'m. thi~ 
in the· intere,;t.<- of their phniral so.fetY. ""e rrco~zc. of cou1'S('. their 
preference to remain. That is ''hY tl"e.hHe ha<l tl1i~ problem for son1P 
.3(1 yt·o.1·~ and if 'IYill continup for sorm drcade.s hrnrr. 'iYr nre· simply 
tryi.J1i_:: to meet it in the· mo;;i rPasonaL.Je wny wr kno". rN·o~izing the 
physical threats that exist if t.hey remain on Bikini Island. 

CAt"SI:~ OT R..-1.D)(l.~CTTl"ITY O:>: Blb.l'.:'I ATOLL 

:'.\fr. Y.1n:.s. Let's look at it a minute beforc we :;o to the High Com­
mic~ioner's statement. 

TJ;« rr;i<-n111lir·1· rrnnri• rrmnin Lllf•T"C• i.:-l'""1'J<r "(l]," r:::.J.iMr-ti•.jr~· 
a.! 1!1'' c·1,r·,··~:i:;~·,,l ''4.J:.;;_ 11 \Y:1-= thr- fr11, l r),; ), 1'1~ .. ,. r:1!~.r·r 1L:,?~ tl1i:· 

c-~u.,.,. ·. ,.L .. ,· . .;. I.2,··o' ''·:..iJ:' tL.r..J··n,•.j,-.,·.·,. \ .. i' "' ~ ~ 
""Slrs. \".~:-.· Cu:n.TLE-lic-w it i.c a rombinntion of both. 

:'.\Ir. YAn.s. That \"\""asn't :\[r. Dral';. t<'s:imonl' tlic Inst timC' .. \'- I 
rf'nl{'m\...er hi<. testimony the ]a.st timP. it wnc inte11111J C'a\J;:E·< l'llthc-r 
thnr: r:i.:1c·rnal rausro: is that ri;Tht. :'.\fr. DP11l ~ 

'.\Ir. I >r .. 11.. 1 t hinJ.; mnYl'<' hoth nre ri!Cht. Thr rxtnn:il rntlint inn hn.'­
to Lr· con~:lTC·J't'L.!. "IlH· 'rnrc·nw! is ;,r; l::;,:i. thnt it n1·rr•k1.]r.w. tli•· 
t:,."S"1PDli'1 • --­

)1 r. Y.1n:s. How potent is the e:o;tPrnnl: :incl s11ppo<.e :--·01; <lid nor 
haH tlw internal radi:ition? 'i\'ould it Ge fe:i;;j\,le· for thC'm tr, remain 1 

'.\Ir. T>r:.1 L. Tltr <':'\fr• • 1 i. in~ j" n hrn: I Ji l·r. n 'r. 
:'.\Ir. Y.1n:s. t '\\·ould lx· as dangcrou:: n~ er.Yer. Colo .. is to tho~ 

?>ho l i 1·e in DenverY 
'.\Ir. Di::AL. Yes. sir. 
:.\Ir. Y,1n:s. Thp1· are not enrnatincr the· cit I' of Drnn·r. nrc- thrY ~ 
:.\1 r. Di:.~ L. I hope not. e . . 

:.\Ir. Yni::s. So. therdore. the nmonnt of cxternal racli:iti0n in tlir· 
cit\' of Dc•n1·er is not ron~idere\l slllhrirnt for tlwt ritr to bl' <'1·n1·11;it1·d. 
I a.<.surnr. therefore. that if that is the samr ronJition on Bikini. tlw 
liasir ro.nS(· for :''Olli' su~~Pstion or >·011r 1·rrommP1Hhtion tJ.:.~r n;h.Q:.. 
ian~ ).r p1·n"11atrcl is the· ing-r<.tion of the food o.nrl tlH· "~Irr: r0;r,.,.1 '. 
""":\Ir. ]Jr..1L. \ <''"-. ~l!:... -

'.\fr. Y ... n~.-:\01~ if the Biki.nians 'l"l"ante<l to sta\' tllC're. sin,· on thrir 
::itoll. if thn did not consume tht> water and the 'food that \1·n5 thrrc-. 
I woulrl drlluce from wh:H \'OU say that it would be o.~ <lnng(·rou::. for 
them to liYe on Kili or Jaluit or an\' one of the other island.; as it 
would on Bikini, right? -

:'.\Ir. D1:.1L. Y<'F.. sir. tlir othcr iFlan(l<. !Ire quit<."-
'.\[r, Y)TI".<. Ibni _.,..,-.r- 110 ~l!:_<' hn-ic 911<'sfin!1~~d 

thrm 1111J .,..,.(' tlic:>lll water fr"111 0!!11'1" .,,,;r··•·" 111:11 \\llli'" •'T1n11 tlll'ni 
t~ .... <11IThk1ni-::.C1 t11:it t11P,1~·011T.1 nnt~· t:il.:i1i;fiiiil1e· l':H ~~~] 
an~ 
~D·r_u .. ~If you ask my opinion. :'.\lr. Chainnnn. J-1u..u:_ J><"L::~:lll..~n.1· 
~t. is probably impractirAl to hal'e ~opkll\·infJ! 

5011530 
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a.n 8.1'"1'& ~here thE-,. Rn· able· to fonn it anJ to take· the \Yater frorn th(· 
a!"'l'a. l think that i~ a pr-.ictiral situation. 

COXTA:llI::-.:ATI0:-0" OF r'OOD SO'C"RCI:.S 

~Ir. YATI:.S. Supp~e you ~He to plant othC'r roconut tl"('c·~. Ho\\" 
lollg doc.-: it tnh coconut tr1'C'5 to rome ! 

Lec"s ask the nr:xt question. \\"e talk a; thougL rCY.'Ontll; werr- the 
onh food there. lsn"c there· other fo.-,._\ ~ 

)"frs. \"_..,::-.; Cu:n.. Thrre i~. indcrd. 
)fr. YAn:..;.. \\·hat 0:!;<'1· foods do 1heY f':-Jt ! 
:\Irs. y_..,:-; Cu:n:.. Brenclfrnit. pnp~y&.s~e<'t potntoes. 
:\fr. YATES .• .\re nil of thesf" t'Olltamma..1<.l ~ 
~Irs. \";..;-..· CLr.n ... .\.ll of tht:-.se hHe turned out to h· ro1;t:i1;1in:1tC'rl 

~hen ~wn in Bikini. 
)Ir. YATES. Thot is becnu~t' uf the "°ii 1>€>ing ront:imin:itc·cl ! 
)frs.. Y.~:--- Cu:\T .. Thnt is corrc·ct. 
:\Ir. YATES. And thr ro11t:i111in:ition in thr cni\ ic trnn-frn,..1 tn tli•' 

foocl. ""' .. ~, "\'.:t\ 1:1·.·y l'i"IT; J!f'J,• .. r.s~.\: \' ... :11>1.t il j,._·::::..: ··11!. 

t ll l H :t I fl d : i' f I 1 ~.. ,.. .. ·µ:..; ~.c.:...,: 

~r. lh:.\L. Tl1111 is. 0rr<·C'i. 
:\Ir. YATT..5. Ho"· 111u(Ti"Oi :i chorE- i.i:. it In b1in~ foo .. l ir, fn 1:11 11. .. 

on:s:d.:? S:.:j)po;c it ·:.::-en li~trrcn atoll; they didr1'l li:i\·r tliv 01•1•·11· 
lunity l.o gi-o~ thing::. 

)!rs. YA:-- CLF.n:. I think it i~ entin-h frnsililr· to hri11g- fM.J i11 
from the outsidr. \\'lint wr ]l('lir\·r. hnw,,,:,,r. n .:.r. 1nJ . .-. '21.L:. ;, ,i .. ,. i1 
is nnt -· lr . ..,.n r~ :t·1·t :! 111·· ... :11•1 .. , ... 11 I'\•' t)'! ••. :·

1 
!' ' 

nol rnt tlir· thi11;- 1.1:1! J..1 .. ;.:1,,\1·111!,.' ti,.·1 .. :111.J "'" •i' :...:.._. :. · .,. '" :: 
1c.' ! .,,,... \\ r• t·nqJ.l f,.,, I f i11·111 E"lii 11 1·!\ J )'11~1; l\1; 1 .. ·. ; .. -'~ "· .. '·· · .. 1 
--- ... ·--r- ... ----...--..:...:~.;._;.__:..c;,.--~--:--
cou l <1 no~ linr till'lll c: .. ··,11·r1y 1ro111 rat111:: tr1 .. :il \ll<• ; • ., ... ., 

CO:"T.nll::-.:.\TlO:" or Gli(l(":'-°0 W.\Tf.r. 

~!:-. Y.Hr..s. How clothe>~· ~rt thrir rr::itrr no'I"? \\·h:it j, thr· '•Yntr1 
that is eontnminotru? l5 it from '~ells? 

:\frs. \".~:---Cun:. It is a g-roumlw::i.ter:"llpJll:• n'- T 1111rlrr-1n11rl i1. ~·t ... 
:'IIr. Dr..~1.. 'h unc1erst:inllin~ i;: that thr1·r n1~· -.r11111· ri,1<·rn· ton. 

:n111c· rnnoli watc·r fro111 r:-tin. Ltic 1 think it i!'- thr wrll- Ion. Tl11·\· zi;1\·1· 
to US(' l he \\'('I ls UllUH cen ai 11 ronu it ion:;, Thrre i~Jl 

0

l C'll011g"li ci 3-{ t:m 
\1·nter. 

:\Ir. Y,-.rr.s. Then· i~ not enou~l1 cistern ~atrr. T\1(' ci,1"111 w:111·1 i-
1101 ronta111inatecl. is it l 

'.f!· 7\,~\ .. \"ot to [Ill\' t>xtent to cause thrm thi:: kiml of proul1·11i. ,ir. 
: . ..J..r.ul.!.1 .. ..:.:.<>ll \\'Rtrr i' ron1n111inntc· 1)j 

:'-11. LJL.\L. Yes.~i1:...it j,, 
:\Ir. Y.nF~~J~ th<'l't' rtll\' w:iY of <lec-ontnminating tlir \\"r]l ";-atr·ri 

Lan \"O\l i:mil the ront:iminnnt.;; out? 
Mr. DL\L. ~o. sir. lt would tnkr a nn· w hi.::til'ntr1 c,·c1 n" of 

resins used in chrmi,..nl j)rocl":-~i _ l' 11•i\·c- t 11r 1 .. irt1n:1 ·1 :\·:1 ,._ 
'":\fr. Y .\ 1·T;::-:-Troii'li11'tt uii u 1m~1,u 11 o: !'l' 1hi1·L· h 1t ~ 

'.\Ir. l )}~\!_ I l"t'nlh don"t know. \\'e ha YE> 11<'\'C'r Jook<'<l :it thnt prol1-
lrn, ~bt ~ !.:now o( exrept Lark dnring the fnl\0111 1lny,; tliei-r _was a 
que~t.ic ! <ibou~ <leeontnminating milk, a.nd there was 5-0me looking at 
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Mr. YATES. TI'e are no'' up to lViC. Let's go back to the interroga· 
tion or. page l 171: 

'·>Ir. YATI...'-. ""rre YOl! still the AEC' in 1P76 ~ 
'':\fr. Dr..n .. 'We were ERD..\. in 1976. 
"·:\ir. Y.\Tr.s. So Yo,.; b-?c-:imc a little morr- nlarmE>d than v;hen vo11 

werr- thr ~\.tomic Ener~y Commis$ion. In lfl7C. vou first enroun:e.red 
thi$ kind of 11 test. I5 this an annual tt-st that ,:ou had been· making 
of the prop le?"' · 

Of cour;.<-. in n>tros~ct no'' my qut>>tion i~ not corrrct. lx-cause you 
knew nbont it in 1074. You knr" nbout tl1e 'tl"!ltt-r certainly in 1P7~. 
In lfl71, th£· rocon\lts were first lX'C'Omin,.. ripr. ?\fr. deDrnm". togfther 
witl1 the· Dil-:inians., wa' eating the cocon""uts.. Dut \'O\l '\\ere not drink· 
ing the wated • 

)fr. Dr.BRDL ?\ot the 'l\ell 'tl"at.er. 
:\ir. YA TL~.\\" r_:e you e:i tin~ the· panda nus in 1Pi6 ~ 
:\Ir. Dr.13RnL ::-ome people :ite them. 
)fr. Y>.TI:s. Thry :ite the pantlanus. \\hat elSf' we.5 gro"'ing there? 
:\fr. Di::nRnt. Pap:iye. "e.> ~ro"ing on the island. 
:\fr. YATL~. Pape.ya .• .\._nythmgelsel 
:'.\Ir. :qr.BP.nt. Pumpkins. 
:\fr. 1 ATI:S. Pumpkins1 
:\Ir. Dd3Rn1. Yes. 

· :Mr. YArr.s. And p::ople 'tl"erf E>:iting all o! the$<" thin£'>. :111 the· nr ... · 
t :i hlrs? 
~ Dd3P.nt. "'ffe he.cl inrji:-afi()r. rh.~t ~"JW of !h,..rr. ndmittc·J theY 
::it~i .. rn. sir. 

:'d1.) AIT~. T~fh<>..J:D.! 
)fr. Dr.nRe'..\1. ~ 
:'-fr.YATf.:;. . ..\ndwn y01 1rl ·o veren01tnentthPm! 
)lr. Dd~R\."'..\l. llP\' wrre told tli:i1 it l"~: ~l'"''lor·•.,, .. ., ~ir. nncl not 

tn t'.nt them. -_______ , 
l~ITlATIO~ Of TI'.Pl rI:I:DI:"G PROGRA~ 

:'-fr. Y.,11:s. And :ill during the period starting in 1P72, nery month 
n ~liip rn111e to Bikini v;-ith food Y 

:'IIr. D1:nRr:-r1. Yes. 
:\Jr. Y.~H$ . .-\.n<l v;-11.ter? 
)fr. Dr.BRC'!. ~ o. no 'l\ater. 
:'If r. YA n~. Just food? 
Mi. Dr.BRnt. Yes. 
~fr. Y.,rr.s. So they '\\ere drinking the cistern wat..erf 
:!-.fr. Dr.I3P.nt. Yes. 
irr. Y.nr.:-. And ~·ou "ere suppl~·ing them with food. \\He >ou 

i.11nrh·ir·"J..!lf'....'ll..)!:"i'J;.Pnou,".b fl'Yld' . - -... 
1\ir. l>r.Jfon1. .}t t~'·.5.· m· tri"d tn ~n~m with enough. 

Tl1nr ,,·rr•· tin !>. l"' , ... l.l.:.c....c.o1iJJ not ~rt rl1"ff .10 11mc-. ;ir. 
">TT. .\T£.i-,. ~Cl in t.li..!· 111r1l.1} 1 i111"' ! 1.")' J,~tj rn rot CQ".lill~ . 

~fr. nr.nP.c'L ~ftimr' 1 ·•· - .~,· indi· 
ce.!d thnt tc ll.£. 
-sfr-:-f ATE.."-. ~ 1 

Mr. Dr.BRO!.~ . . 
:Mr. YA n:s. mw could \'OU not get the~ tn tune' ... - . 
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~fr. Dr.BRn1. ~c: wantrd to get there in time. At times ""e J:ad 
eeriou;, tran~portat1on pro~lems and werr down to one ship for tr!ps 
to the outer islands. Sometimes, the odds were against us, but "e tried 
to do the best "e rould. 

Mr. YATES. 'nnat do you mean. the odds "ere against.you~ 
Mr. Dr.BRc)L ""e '\'l'ere do,,n to one shio for all the ou:er islands 

at times. -
~ir. YATT.S. _.\.nd one !=.hip would not sen·ice the island or the ~oplr ~ 
Mr. Dr.BRt")l. It takes threr field trip !'.him to sen-ice. to mah :i. 

completr circuit of the :\Iarshall Island ~rou·p. once a month. 
Mr. YATE!'... Ho" mam· ships do vou need for the food for thi" 

people who were on Bik.ini 1 Was one ship adequate for a month's 
supply of food? 

}.fr. Dr.BP.Dr. If "C' han one ship committrd only to Bikini. :-r~. 
one !=.hip will do it. The ship that is <'ommitted to sen·ice Bikini also 
sen ices ot hE'r islands in t hE' :\1arsho11 Islands. 

Mr. YAn:s. You mean pro,·idr food for the other isl:inds; 
Mr. Dr.BRO!. It pro1·i<les &er\'iCE'S, it brings in cop;e. and takes in 

trade goods so the pE>OplE' can buy it. . 

:\fr. YATU. ~fa\'br we 'had better find out about "here \' .. ~ork 
throughout tlir islands. · 

Hot\ long IToul<l your lq,c..'<. hr i Presumably your schf<lule we..s om· 
ship a month with food for Bil\ini. 

Mr. Dr.BP.n1. Yrs. 
~1r. YATLf.. And how oftE'n were ther.r lap~s in this? 
~fr. Dr.BP.L'I. ~ot ,·en much. There were time.s. as I re.call. "hen 

"e coul? not pr-oYidr a si1ip until it 'l'as a month and a hnlf lnte. sir. 
Mr.). ATES . .A month an<l n half late: you me.'ln t~o weeks s.ft.:r tht> 

sclie<lu le. · • 
~[r. Dr.IlRDi. T"o wN'ks after. 

TT PE or FOODS PROnDLD 

~fr. YATES. After the s.chf'dule dnte. And "hat kind of food? You 
said you pro1 ided stnple~ ~ \\'hnt <lo YOU mrnn l>.Y st.ark~? 

).!r. Dr.l3Hc11. Staplt·s in :\fe.rshalle&: terms is nee. ftc1ur, canned 
me.ats, milk. 

JIIr. YATLS. ~oc.oconuts? 
.Mr. Dd1P.n1. ~<>coconuts: 
~fr. YATES. I nw.an irom the other islands. 
:\Ir. Di:.BP.L\l. \\·e ne1·er shippC'd nny coconuts from the oth~r 

island:.. 
:'llr. Y.\TT...<. \\"hy "ould \'Oil not? H coc.011uts ~en· such a delic:in· 

'.·:r :ht> Ilikiniar...s. "wl1Y wou.l<l you not pro1·idr coconuts for them, toc,'i 
:\Jr. Dd~nn1 lt was not a i>art of our f~<ling prog-rnm. sir. 
:\Ir. Y.H1:~. 1 f \'011 \\l'l'f· n lliki11ian 1·ou would li81'r likt-d C(>(n:i111.s. 

WO\I \OllllO:.f1·011:<1l11<'!'J'-:1:~1 • • 

• 1. )1. )l!l':II. wo11 ii he r Ii 1111.ii ng a t rN' a n<l ~et ting it m\'S(' lf. 
)lr. YAn:.s. Yoi:i\\·oulJ not wort'5" fil>out r;;Ji'ii\1iJ11. 
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Mr. McJ\:.,·y_ Ho" do you get coconut~ in thf pro,~:-ram ! \'i·hst kind 
of a bur~11cTntic round-about do \'Oil hs 1·e to gc• through to get them 
'on the prof'.'T"llm 1 · 

.Mr. Dtl3r.ni. I guess we just include iL mske sure 'IH ha Ye enough 
monPy lo go around. 

}.fr. )kE.u. \'i·ould vou have e.uthoritY to appron it? 
:'.\Ir. Dr.BRr~. ~o, sh. It would hHe. to be appro1·ed bv the Hi~l1 

Commissioner. · 
~Ir. ~lcK. ... Y. Could he approve it alone or w0ulcl he hn\"e t0 get 

e.pr•ronl up here~ 
)fr. DrBRnL I think he has e.uthoritY to eppro1·e it. the Hit:l. 

Commissioner. · 
:\!rs. Y.1~ Cu:n:. Yes. 
}.fr. Y.1TG. :\fr. Dennim. ,·011 !':ii~ i? rnron11t~ "rrr- nnt <11n,.]i;n 0 

,·ou :.i~ a )::,1n1~r,. ,·on \\()uld lw ,.j, ... , .. q .• ~ '··. • • ,,,. • 'nr·:· .. ; 

.. !:. ·,r..t')!. l'~. ll UH\ '"'·r•· :,,-.,llr1:.1 .. nr t1\f. i~'r~~d. Yr·;:_ 

:'.\Ir. Y .... n:.s. Ant1 fi:t"; :111; .. ;-:1il::.L·~· Q;.: 1;!0 i< 1 :rn:~. nrc· 1!101· nnt i 

)fr. DrBRor.~ 
)lr. Y.\TH. Sc• if yni1 do on! ~i:c tl'"'"Jl1" rn.-.-.;,:_·~·~ thr1· nrc· :::''"';r:~ 

to cli1nb tiH· .. ,.;. tr1 ~<·r l · (':t,·ri··" 1 .. ", .... ,,._if 1l1r\' nr1· <-c1n:;1ii·.:L:-:~-~·771·-~ 

i. RL')I. T.!.!!,1· i:He hM·J,; •J."L~· rl·o• ::;r. 

l'AT(l'.L A)."D THI: TY"FI: or .A:-;ALYSI' BT oor 

~fr. Y.,rr.<-. Lr:·~ f!O bnrk to the interrogation. 
"So you bc·came a littJc. mon nhrm<'<l tl1:rn wh<'n · von W£-T-c· the· 

Atomic· Enrrg_,. Commission. in "76 yo11 fi~1 e11ro11n1t·rr;l this kinrl of 
.. tPst. Is: this an annHal test that you h:-id \l(>rn mnking of thr proplc· 1 

":\fr. DuL. Yes.. sir. 
··~Ir. YATLS. 1'il1at kind of t('sts. moi.tlilY. ~rmi:-inmwlh-. Hen four 

months.or~hat? · · · 
';:'of- llr..\L. I can S'.lpply you n statement for the r!'ror<l. I ·will gin· 

Y<" ::-011 informRtion.'' 
· TI1Pn , 'rrr i~ plncP<l in the rrrord on p:1g-r• 117:! nncl, 11 :.3 
n pn:'rty r:•. 1<l ststE-ment 0f tests th::it 'l'erP m:-id1· :ind n nry \Jnn est1· 
mnte of tiiP "sult.s of tlie t('sts. "·c finll in l!'lCl tl10 fin1lin~s. '"r·l:or0-
grapher1 nntl i.lentified organism;; on n:'efs n1Hl i-lnnd•. :\"o ;cross nnom· 
nlirs S<'rn i11 plant!; and n·nimah d11r tc1 raclinncti,·iry."' 

1P7f. s})(lw< •·nposurr Je,·cls to thl' Dikininn~ 1·nrir·;, c-on::iclrrnLly 
from i~lnn(1 to island on !hr otoll.'' 

Feliruan 1%~. "confirmed ·earlier surnY result~ fnr externnl 
rodietinn."' · 

That <lex>:: not tell ns anythinJ!. "C~-1~7 end ~tronti11m rin predomi· 
na1c, in tf'rrrctrial org-anisms. Co-6n :ind F1<1j in ma rim· orf!nni,m<· 

"·hnt <lor' th:it menn. Dr. Deal? 
~fr. Dr.AL. It mPRn:' that in the fish that they were· cntching- the:-• 

follnd c·oLnlt-f.O nnd Fe-55. 
:'.\fr. Y .\Tf.~. In J::i rge &mount~! 
:.\! r. DL\I.. l do not kno", sir. 
)!r. Y.\Tr.5. Thi~ 1'1'rnl1 CTCY.·:: not c:.ho'I' thnt then~ 
~Ir. Dr.\L. :'\o. \Yr dirl not t~· to g-iH ~·ou n romplrte ropy of the 

N>ports. ".<' j11~t trir<l lo gi\'!' ~·011 thr· highlights of tlir sun-rys at the 
time, and pro\Ju\Jly, as you say, did a pretty poor job on that. . 
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Mr. Y;,n::s. Yes. 
Mr. i\kGRAw. And thC' ,·a Jun i.:..3-
~Ir. l.ATES. 0~ ~ 
Mr. Mc(lP..Aw. For Bikini :2::? people in the samplf. The nlue ~ 

quite D bit higher than Ron~Plap. but still :i foi:-tor of likr :i thirG o! 
the standard that we would Haluate with. Thi> is of cour:;c· 1977 
numbers. 
A~ I t"N'all the J!l- r • ··~1·" r.•· :i::~; ''::!~ likr .1. Or. tl1e 

p:-cr:::>usp::igf""l!7\7al11e for Bikini \\8S .L!:-. $0 Cl\lt"I: j ..... and lf.177 
the n]ues \1·pnt up by n factor of lO. 

DATES OT WARXlXGS TO Pt.OPL.I: Or BIEJXl 

Mr. Yxrr.s. If all this is true. sir. "·hy four ypar:; ago in J!l7.J tl"erc­
ycu &d·.-i.si!1g )fr. Dt·Drum to tell thr Jlikinians nor to drink 1]10 wc·1l 
"at.er anJ rrh\" \1·err vou thC'n-Yr.1: '''Hf brinf":Jl,.. fflvJ in fo·Jr ,·p:ir:= 
a.go h€>c& II~ t hf.re i' n;, fnnt1 Q[' B; ~·; "l '. ,.. ,,. . 

·:-.ir. Di:BRnL 1'llR! is ri!'ht. •ir. 
:\fr. )"'Arr.s. ContRl1lill~f1ifl ''~ pqr,.·ri''!"''rju~ .. i ~·~,...:.;,_~? 
Mr. DEBRt"M.llll\l 1~ C'O!Tf-rt. -ir. 
Mr. YAn:s. Tiit!Tl tl1c· fo(•.i. c.1n1~ in trro years ago. right~\\· t>r ~iu 

the coconut trees start maturing! 
Mr. Di:BP.nL Ab01;1 trrn H0i' n~ 
Mr. Y,\'.': .. " '\Ye-<: ':oualt37'·:"~ rl1rn1 to eat tliC' food th:it wa:: grow· 

ing or. Bikini t.w0 .Years ago. :\fr. :\IcGr:rn 1 
'.\fr. '.\kGtt.>. w. 1,\' ere: rre a.I lowing them t rro yea rs ag0 i 
~!:-. !""/.:TL. Yz..:: . 
.Mr. McGR.~w. When was the rl"<'ommC'ndation made? Did mu s::iy 

four years ago? 
1.fr. D1:fu.t·)r. Yr~. nrprn-;imnr~h ahr.nr fri11!"" n~··:: ~ca 
~fr. l An:s:=i ou hD.\C! cocon111, growing 01? b.kllli l\\O ye:1r.s A;:r,. 

You heve pandanus and pa pay as and brC'nd fru i r ~To<:\·in::: two yp:11~ 
~p-c,, Fri .... - 1 "RT:'.,.,,. •"'.1'J told thPm nnt to drink the w:itE-1'. thn1· wno 11<1 
, .• , , ' . :·ll"! · _ 1111d You told thrm not to rat the foo<l. '\\'c·rc \'Oll 

told not to en t the food I rro yea. r;; ago'. . 
Mr. DEBP.nr. That wa;; tlif time·. four wars ago. :\Jr. ('Jiairn1nn. 

that pt>ople were told that they rrerr examinillg their fwu and tlic·y 
hi;.d SUSf>"Ct.ed--

~fr.). An:.c;. And tl1ev 'l'l"ere told not to cat ir? 
Mr~Rnnr.Thc·,·\rer<> i;;,., rr•-.ifrnmeatin~. 
~-U·!_t If'\' tnl<l not ro r:it rt1i· (>(,.1 nil r!irn?1~:: ti:i• 

~:-1Q:J.i TJw" wc1f told not i011rTii"i:-lr01:1 t!l(' 'll·et1:c nl1 Ll1i:!1::: t1::, 

~Ilt==>.r )·c 0 

~!r. YA;:r:s. \rc·rel11C'\" told not to eRt thP f(}l)d ~.II di;ri.!)_:; 11.i:: 

~'""':"'''. •· ., further analvsis com·ineed them othcrv;ise. 
i'l \'Sis nerer con",·ince<l them? 

.:;.,-in·::.r. ~'- ~r-com·incPdtli0m. 
~fr. YAm. So t_l.ie.r WtfP to!.J nll dprin.g thi:: rrrinrl nnt to ~:ii tl: 1• 

/ ,,.,.,.,,. ' .-
~·~ 

Mr. DE13nn.r. Yes. -
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ADEQL.,C'Y OT T'OOD Sn'PLlED Bi TTPl ADl!I:'\ISTR.ATIO:S-

:'.fr. YATES. An~ int.he meantime you were bringing them foo<l~ 
~Ir. Dr.I3nt·)r. 1 es. sir. · 
~fr. YATES. £,·ery month e:i;:cept 'ti" here you lapsed? 
:Mr. Dr.BRnr. Yes, 9ir. • 
:'\Ir. y,,n:~. And the rt> was adequate food for all of them V 
:'\Ir. Dr.I3nr~. Yes. 
:\1r. YATLS. You art> sure of that? 
:\! r. nr.nnnr. Tot he UC'St of m~· kno,dedge sir. 
~·Ir. YAn:~. Js that true. :\Ir. '\reisgall Y 

.\l,r..J\"n~" •U. That is nol f)Uitr the untkrstan<ling of thE· Bikini111;0 . 

.\.; .... \!j ]y·jri,.11< !1a• rspl~in< .. 1 r,., J'1' Jhr. prr.p]r !j,·inr> r.1· Di\·,.~ 
w011\l 1 a: tlu· fri·• ! "l< .. wJ~:~· rn; ti:< j<L: .... !, n•r. t!:r'lo;"; r!,r·\· ],[1<1 hr-(·J: 
Dq\·1.:. .. ,, t~~;JI P \'.":! ... lln; .... r~,,1,.JIJ,1· .,,., · •· ,:,, . ..-. c;.·: ·• .. ~ .... ,. 1._:• f~.r~;. 

'. · 1,,. oa1s \l't-n· nOi t'Olllll~/,: Ol1 :i;. n·rrui:lr Ln~i;; as \~As hojJNl 
for. AnJ ArrorJint; to :'l!r. Lt>1·itiC'11!. "hPn o.,.. family "ould rnn 0111 of 
fooJ it "·011lJ eat fooJ gro\\ing on Bikini. be it roconuts. pandanu~. 
or breadfruit. 

R.r.QITST T'OP. ~ORt )!O:"ITORT~C OT IlIKT~I 

:'\Ir. YA rr.s. LE't 's go baC'k to )fr. ,T udr. 's stat emcnt. 
:\lr. :'\oTt. The &'rond rPqnest 1n ronn•\· to you torlsY, :'.Ir. Chair· 

mfrn. is tli:'1t ~·our subcommittN' closely monitor thC' upcoming rauio· 
lol-'1C'n! anJ fooJstuff tests to be con<lurtPcl :ii Bikini Atoll. Thr· peoplr 
]j,·in~ on Bikini Jsland <lesperotcly wish to rrm:iin on Bikini Atoll. 
and tl1r~· nrr hopeful that te,;ts on Enr11 Island 'l't'ill sho'l't' it to ix> safe. 
Thr·y undf'r.::tn.nd thnt the rprent test rP.sults Rre preliminary. Rnd they 
h•Jji'· tiwt l'f'Sr!tlc·inent on F:neti will pro,·e to be possible. 

:\Ir. ('hairmnn. WE.- cannot clr•rrib<> , h" c;orrow felt by our peoplE' a' 
tJip~· l~um·<l. with bitter clisAppointment. that thry mu!"t onre al!ain 
Jr.'l" · 1 .:kini. Dr.spitf' the· C'Ont1·::i<lictory '>tatemrnt.; of thr l".S. Go,·· 
,. .inh · <l\'er the last tf'n year.::.. the peop!P of Bikini hA,·e bt>[TUn to 
unJrr,,1~. 'U the ~ituntion they fare. Thry hn1·e tolJ 11s tliat if the up· 
romin!: i".1S show th::i.t nnt prople will n-:>t bf able to Ji1·t> on Bikin.i or 
Eneu fort.,. next 40 i:,r 50 ye:i rs. thE- people Ji"ing in Bikini a1e pre· 
pared 10 relo..'ate to Kili and J:iluit. 

A mo\'e to Kili. Jio,1·Her. and thP es1ablishmf'nt of Kili a_c. a prrmn· 
iient homf' for the· nr:-;1 n•o genf-rat ions of Bikini::i.ns c1rnno: rom1· with· 
ou: help from tlie l".S. Go\C•rninent to de1·elop Kili as a functional. 
li1·ablC' communit\', 

For Rlinost 3fl ~·f'.arF. 'l't'e hnH Jj,·e,cl on Kili. thinking each Ye.Br tha: 
"<' \\'ill mow to Bikini the m:c:t year. As "e foce the possibility of :it• 
more ye.arson Kili. it is clear thnt we mu'>t think and plan in longn 
terms. 

As you k.norr, Kili is. nn island "ith no reef and no lagoon, n.nd access 
to the island is nn difficult for most of the war. Faced with the,se 
condition5. our peo1ile hnH not procc·£~d copra in large quantit~es ix>· 
c.auSE> boa.ts yjsit this island rarely. :\Ionths frequently gob\' 'nthout 
a risit from passing ships, and our only communic.a.t.ion with the rest 
of the world l.S by n.d..io. 
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Dr. V.-.illia;: :!..... Ro:::.isc:. 
L-4::.:' 
La••rer,ce Li vc-:rm::r.:- La.!.,0re:tc.r;­
F. 0. Eox BCJE 

Dear Bill: 

J Uri '2 4 ... , 1 c. i u 

The e:-.clost:-c ra.:_}c::::; i:1·e:se:-.t d::sim;;:.r1:: a:,c t.ody bt.irde::. ir,fo::-r..a:.:.c:-. 
or. formt-r BH:ir.i res:idc-:-,ts. 1;et exterr.a} EX,?OSUH: rates (t,a:::ksr::,·.i;.d s .. .i::­
tra:::te::'.) were o:.:aine::: fro;; "Ex:E:rr . .:1 £x;::.::is-...:re: M::-asurem;:;;,ts at Eildr.i 
A:oll", l\. J... G:-c-e.r.:.t:se e: al. I E:::... F.=r.-c:·: (i:-. f-ress). Dosirne:r:ic moc::-:s 
wE:re outline::: ir. sev,;.re:l ir.fc:rr:.::l re-;:•orts a:-,::: are a\'ailC::lE: U,?::>:-, re-quest.· 
Inp'J: data were o!:.tc::ine:.: fro:-:. "1-.":-;;:;:lE: Eocy Cour.tins Results frorr. 197<: to 
1979 for Bil:in:i Jsla:-id Xc-s:idcr;ts", F.. S. J-'.j l te:-J:.erger et al., E::i.. R:po:n. 
(in press) arid frorr. ur1.J2~·J:isi,ed b:ic;asse:y results. NeY.· ir,forr..a:ior: or. the 
lons tern. removal of lJ'cs is bE:ing de::r:iv.::d fron re;.licate cou:-:ts of 
former Eikinic:--,s dont- i;, ...lc.:--JLL::!·y a;.~ t--~cy 1979. This p!"E}irr.ir1ary ir.f:::!""rri.::-
tion is also in::lud~~. t,ut ~e ~o~~a like to corroboratE- these results ~:t~ 
urine bi oa: say cc: a "·:·. : ~:;, ".: l l r.: : l:..t: a\" a .i J a.:. 1 e for sever a 1 m:;. re week s . 

If ye;·.; J-,a\"'2 c.:·.~ .. C:JO:-stio~.: o::- nee:: a.:::it.:io~.al info:rrr . .:tio~,, please 
co~to:::t me at F1S 6~f-~?~1 Gr B~~ ~il:enbe::-ger a: FTS 666-2503. 

N.L.S/lm 
Enclosures 
cc: E. Lessard 

R. 1-:ilter.!J;;.rger 
J. Naid'J 
T. M:::Cra~· (C>E:SJ./ 

B. "'ad.ol z (E"\'i 
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!l!uu.lir: r y r:...1 r" ml\r:m 111J{cm 111.H...:m udkm ml-l.;:m -·------- -- -------·- - - - ------- --------

bLlUl 7. J UO* :,1w 'J'.>0 1400 lbOO 

bl27 7. J j') '.itlU tJSO 1)00 1600 

bl JU • 7 '.!. 4 ') '.!. llll 94 JOO JOO 

oOln ].] ') • <) ')llll 4JO l )Uu lJllll 0 
~ 

t.n -
dLl 4. "j 77 k u !JO 1

) l1l) 1:200 1200 -
c:::::> 
U") 

601 <) 5. J l<JU !1 '.!.U u'.lti 1100 ll.J!. 

ul 11 • !:l [} 7. / l )U lOU 2'.>0 ~au 

oU<J7 4.J ~l.:.: 4JO 520 950 1000 

bll5 7.3 97 no !:!HO 1600 1700 

olU') 4.) 51 :k 240 520 760 !HO 



lNOlVlllUAL UOSlM.ETH.Y DATA FOR UlKlNlANS (cont'J) 

90Sr & 90y 
lJ 7 c lJ 7 tu LJ Bont: H<.irrow :; + d Nt:!l J::xtern;,l '] Ot<.J] IJoJ y 1ut<..1l Bone Marro~ 

Dotie Equiv. Dose Equiv. Do:;e t:quiv. liose [4u j v. !Jo:;c E4uiv. !Ju ring 
ke:;idt:nce During & Po:;t Dur i11g b. 1'o::;t Dur in l: lk:; id t: n cl: !Jur i11i:; t Pu:;t .:rnJ l'o:;L Re!:.idenc.:t: 

I l.J lntt.:rval lletiidence lnt. k1.::;1Je11::e 111 L • interval ki.:~, id t.:11..:t: l n t . interval 
Numb.: r Y e..i r !:. Diikm ml<t.:111 1111\em 11il\L·111 ml{t:m -----------------·---------·--·-·--· 

b091 6.3 74* '..>'.iO 7b0 lJOU 1400 

bl32 2.3 62 1:!00 300 1)00 1600 

b04b 2.0 27 400 240 GOO 700 

60bl 6.3 65 tdO 7oC 14 Ou 1501'. 

·-
.::r-

6006 3.3 59* 1,00 4.''!• !:!JO 8•J I 
LJ") 

6070 10.3 J.85* ilJO 110 I ~ :! 00 ., . C) 
. •1\ 

\.(') 

6118 b.3 42 420 8:>1· UliU lJ(l<J 

6117 6.3 110* 610 820 1400 1500 
; 

6128 7.3 130* 810 950 1800 1900 

6122 10.3 86 31:10 1200 HOO 1700 



lNlJl\ll!JUAL DOSlH!:TRY L>ATA FOi< BlKlNl/\l\'S (cone 'J) 

90. & 90\' Sr 
137 137m Bone M<irrow Cs + IJa Nt: t Extt:rnal 'Jut al !Ju J y 'J 0t;J1 Bon.;; M< .. rro1..: 

Dui;t: Equiv. Du!>e Equiv. Do::;e Equiv. llu!>i.: [yuiv. !ius.:: [qui v. !Jurinf 
lk:. idt:nce During & J'o::;t During t. l'u:,L Dur in g lk::; id L! n ct: lJuflllt_ /;. 1'0:,t anJ l'O::il Rt.:sid.;:nc.:.· 

l IJ 111ri.:rv..il kt: ti iJt!nCt: 111 t . l\t:::;JJ..:P;;t: 111 t . lntcrv<.il Kc:oiJ..:nct: 111 l • lnti.:rval 
t~u1ul.h.: r \'c::ari; ml<t:ru 111K1::111 lJIJlt: Ill 1111,<· 111 ml\..:n: ·---------· ·---------- -----·-·--·-· 

6015 l. 7 31 * 650 '.!~() tl 70 YUO 

bOJO 3. 3 39* L~OO 4 llO l tiUU ll.iOU 

6129 4.3 51* 330 )~() o'>O 900 

6027 3.3 39* 760 !, 00 1~00 1~00 
('.,I 

.:::1" 
bUlO 7.3 80* 11 tJtJ 90(1 2UUO 2100 t.f') 

6105 3.J 39* 1100 40l l )Qt) l)!J._ c::::> 
Ln 

bO)) 8.3 l.'.>0* YOO 110,I :.! tJtJu 2100 

6007 .88 l'..> 190 110 JOO 310 

6008 4.3 77* 850 5b0 1400 1500 

6071 1. 0 18* 220 130 350 370 



LNlHV UJUAL l>OS!M.J.::T!{Y UATA FOR l\lKlNJANS (C<.J[l( I <l) 

90Sr & 90y 
1)7 U7m 

&int: H.i.t r row Cs + !Ja Net ExLern'-11 Tu Lil l.ludy Totul Bone furro1-1 

Dotit: Equiv. Du::.i:: Equiv. Dost! Equiv. IJu:.;i: E4ui v. l.>0sc Equiv. During 

kesidi:nce Dur i11f, & l'o:;t During & l'o:>l Durint: h'.csi~lcnct: llurint:, i l'o:.;L .rnJ !'ost Rc:sidcnce 

JD l11tcrveil l<.i::;J dc11ce lnt. Re::.it.len.::t: 111t. Inti::rv<i l lk!:>ide11cL: 111 L. I !llt:I"Vi.!l 

Numue r Yl·ur !:> 1nkcro 111l<t:'m 111Rc111 11il\L'm ml\i:n1 ---------------------- ---------- -- ----

863 4 .3 120 b20 600 1200 lJOO 

6086 8.3 240 990 llUO 2100 2300 

LOb<J 8.3 150* )!:10 llUO 1700 1900 

6073 7.3 13U* 490 Sl'iu 1400 1600 
('Y"\ 

.::r 
6072 1. 0 18* 330 lJU 460 

t/') 

480 --
bllY 7.) 130* 7JU 

<::) 
~.'HJ 1700 1800 tn 

864 7.) lJO* %0 9'.JU 1900 2000 

%b 7.: 3. 130* 1400 9'.>0 2300 2500 

6059 1.3 l)* 240 160 400 410 

6124 .81:! 10* 180 110 390 400 



1ND1V1DUAL UOSlMETRY UATA FOH lllKlNlANS (cont 'J) 

90. & 90y 
~r 

137 C lJ7u~ Bu111:: Harrow s + ...1 Net Exti::rnal Total lloJy Total Bone Harr01,' 
Uobc: Equiv. Dusc Equiv. l>o::; c E q u iv . Du:;c Equiv. lJo:;e E4uiv. During 

lk::. iJ..:ncc During & Po:;t l.luriug & Post uuring kcsiJence During & l'ost anJ Post Rcsidenc~ 
J [) I 11tcrval Rt:t>idcrncc lut. kcbidcn::c lnt. Interval Hcs1dcnct! lnt. lntt!rv<1.l 

Nu ml>..: r Yt:o..1rs rukcm rukem uu\em nd\,:111 mlkw 
----~--

b0.'.>8 5.3 b)* 5.)0 {, 00 1200 1300 

b036 . b4 7.6* 260 77 JL.O 340 

bllO 8.3 98* 450 lOUO }t, 00 1500 

bU.)l ).3 b)* 5:2ll bliU L~OO 1200 
:::3" 
:::3" 

b0':12 b.3 74 * t.n 
lullU 8(;0 2400 2400 --

c::> t>OtlO .88 lU* :mo l.lU 310 320 U") 

b0J8 2.) 27* 1100 :'.8U 1400 14uO 

6103 3.3 39* 1100 4UO HOO 1600 

6028 5', 3 63* 1200 600 1800 1900 

u044 5.3 63"" ibOO 600 2200 2300 



lNDlVllJUAL IJOSlHETl\Y DATA FOK BlKlNlANS (cunL'<.l) 

90Sr & 90y 
137 137m 

Bont: H.!rrow Cs + l:id Net External Totul l.lody ToLal Bone ML!rro1.· 
Do~e Equiv. Oose Equiv. Dose Equiv. !Ju::...: Equj v. !Jose Equiv. During 

J«.::;.id..:11ce During & Poi:;t During & Pust !Jur int: lk!:i id.;nct: !Ju r i n g /; }' o st and Post Residence 
ID lntcrv.il kt:sidt:nce Lie. H.t:~idt:PCt: lnL. Interval I«:::. i tl.:: n ct: l n t • lnrt=rval 

NumLH!T Yt:JfS nikcm ------ lllkt:Ul rnRern 111!\c: Ill mRcm 

bUb2 4.3 51* 54U 520 1100 1100 

b0]4 7.J 86* UtJ (J ')UU 1800 l':JOO 

tlb5 7.3 ti()* 4JO 'JOO lJOO 1400 

6050 2.J '27* 4 Hl JUC nu 740 

6009 4.3 77* lbOO &ULl :2:200 2300 Lt') 

.:::r 
lJ") 

6049 2.3 41* 1600 'j' 1tl 1900 1900 -
<::> 

6042 .55 10* 510 I "2 5d0 
Lt') 

590 

oUl4 l. 6 'L 'J x 1300 210 l'.iUO 1500 

b012 7~3 lJO"' 1500 950 2400 2600 

6016 7.J 130* 1500 950 2400 2600 



lNlHVlUUAL DOSlHETRY DATA FOk BlKlNIANS (cont '<l) 

YOSr & 90y 
137 Cs + 137111 

lkJne Harrow IJd Nct Exttrnal lot al lk1<ly Total Bone M.arrow 

Dobc Equiv. Dost:: Equiv. nose Equ.iv. llu::.e E.yuiv. lio::;e Equiv. Durio!:' 

kc::.idcuce Dur ihi:; & Post During b. f'o::;l l>urin);; l<esi<l<.!nCe Llurint: I. PosL anJ Post Residence 

I Ll l11lcrval }{c::;l<lcnct: lin. ke:;iden::e Int. Interval Residence lnt. Interval 
Numl>..:r YL·..1rs mkcm nil< em mRem 1111\.cm ml<.<.:IT. 

--·-----

0013 2.J 41* lJOO 300 1600 1600 

6094 6.J 74 * lJOO 800 2100 2200 

6005 l. 8 12 470 2JO 700 710 

6135 1. 3 11 JJO 170 500 510 

6125 9.3 45 8':)0 l:~OU 2100 2100 ..0 
=t" 
U") 

0067 7.3 54 780 950 1700 1800 -
c::::> 

6002 2.] 7.7 310 3 llU IJ 70 680 JJ? 

oUOti 1.0 9.5 2ou 2)0 490 500 

bll2 l. 3 12 260 l uO 420 430 

60)5 6.3 140 600 760 1400 1500 



lNlHVJ!JUAL lJOSlM.ETkY DATA FOi< lllKJNlAf.IS (cout 'd) 

90Sr & 90y 
137. 137m Bone t-wrrow Cs + !Ju Net Extern:..il lot al BuJy 'Jotal Hone Marrow 

Dotu! Equiv. Duse Et1ui v. Dose Equiv. J)u:.;c Equiv. !Jose Equiv. !Ju ring 
l{c:;; 1dc11ce During E. Poot Dur in g & Pus L Dur int; l\t!s ic.ll!nce: !Ju ring b. Pu::;t anJ l'ost Residcnct: 

I ll lutL·rvul Rei:;iJence lnt. J.\c:.;iJcn~c lnt. interval l<t..:sitlence lnt. llnerval 
-Nu111w.:r Yc<.irs u1Hcm In I\ em ml.~em _______ ~·~!~~-------- ml\t..:w -------

0096 3.) 46 blW 4JO 1100 1100 

80 l.U 18* 200 lJO :no 350 

6017 8.J 3JO 1200 1100 ~· J uu 2700 

bU45 1. u 9.0 l'.:>O 120 270 280 

6108 4.3 43 21U .'.i:'(. 7J0 7/U 
r-
.:t' 

6063 4.3 19 ti20 J:·i llOO l} •I Lt') 

525 l.O 5.b 350 l'..'ll 470 c::::> .,_ 
LI') 

934 6.3 120 1300 7 GL 2100 22 (Ji.; 

60b8 6.3 bO 630 820 1500 1600 

6106 3.3 39* 750 400 1100 1200 

6025 J.3 39* 900 400 1300 1300 



lNLJlV!JJU/l.L lJU~jJM.ETIZY !U~TA FU!{ l\!KiNlANS (conL'J) 

90Sr & 90y 
137 C 137rn Boni! Harrow s + }fo Net External local llod y Total Bone H.arroi,..• 

Do!:it: Equiv. Dusi:: Equiv. Dose Equiv. Lluse Equiv. L>osc Equiv. lJuring 
kc::;id.:nce During & Post During t. Po::;t During R..:::. id enc f: Uur ini; t.. l'ost and Post Residence 

l D 111Lcrval Rt:t:ddt:nct: lnt. kcbidcn:t: lnt. Interval ki:::i i dcnc:e Int. interval 
Numli.: r Years mkcm tn!{t:m 111Rem rnK.:n: m.Rcm 

6113 4.3 19 3oO 520 8b0 900 

tiOtiO 2.3 27* 510 280 7 <JO 820 

6032 3.3 39* %0 400 1400 1400 

bl:L3 4.3 50* 480 520 1000 llOO 

60913 3.3 39* 320 ·, 00 720 760 00 
.::T 
l.f') b0b5 4.3 130 390 .20 no l 000 

-
c::> 6004 .55 10* 130 72 200 ~.:.o tr') 

601tl 6.3 150 1100 !.>20 l<JOO 2100 

6126 2.3 45 llOO 300 1400 1400 

6003 8.3 250 580 llOO 1700 -- 1900 

. 
6114 LO 12* 170 120 290 300 



l<i.:s idt:llCt: 
1[) Interval 

Nu111bi.:r Years --------

bUb4 7. J 

6023 4.3 

6131 . b.] 

bOll 6.3 

6081 . 97 

613) 7.3 

6048 .55 

l.NLllVlllUAL lJOSlME'f!{Y DATA FO!< IlLKIN1ANS (r..:ont'J) 

90Sr & CJOY 

Bunt: H.irrow 
Dol:it: Equiv. 
During & Poot 
l{c:l:ii<lc:nce loc:. 

ml<cru 

86>1< 

77* 

110* 

170 

12* 

130* 

6.5* 

l37c l37m s + J..ld 

Duse Equiv. 
During & Post 
!{esiJcn<:t: lnc:. 

111Ht:m 

400 

9'JU 

'J.'.>U 

550 

4':10 

1900 

590 

Nt!t Extt:rnal 
Dot:>e Equiv. 
During f\csidcnc.:: 
inu::rv<i l 

ml{ em 

Total llody 
Du::;e Equiv. 
During & Pust 
!{t:siJenct lnt. 

1111,i.:m ---------- ---

'JOO 1300 

5t.i0 1)00 

t.i~U 1800 

8~0 1400 

120 610 

'J50 2 t:ili. 

7 "!. 611< 

Total Bone MLlrrow 
Dose Equiv. During 
and Post Residence 
Interval 

ml\. cm 

1400 

lbOO 

1900 

1600 

620 

3000 

670 

*Thcl::it: vulucli were dcrivt:d frow avt:rugc male or avt!ragt: female daily activity ingestion ratt::> for Sr-90. 
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 41 

Table I. Maximum permissible hoc!;• burdens and maximum permissible concerz!ratiorzs of 
radionuclides in air and in zcater for occupational exposure 

Radionuclide 
and type 
of decay 

I 
1 !\faximum I ~faximum permissible concentrations 

1 Organ of j permissible'--------- ---------
For 168 hr week i reference• i burden I For 40 hr week 

: {critical org-~n. in total --------- ----------
: bold facej I body 

I 
(~!PC>,. 

j I qlµc) (µc;crn 3) 

' ' 

(:.\fPC). 
(µc.icm3) 

(:.\fPC) .. 
(µc/cm 3! 

(:.\f PC). 
(µc/cm 3

) 

--------- -----
1H 3 -.HTO or H;o:. ~ B<xh ti~Sli€: 
e- ('sol.) ! Tou;J body 

I CP 
2 x J(}' 

0.1 
0.2 

I 

!5 x 
's x 
' 

10-• 
10-• 

0,03 
0.05 

: 
2 

I 

\3 
x 10-• 
x 10-• 

(Hg) (submersion/ Skin 2 x 10-• :4 x 10-• 

j)oL.! GI (LLD 
Total body 
Kidney 
Li;·..:.r 
.B.:.,Jl! 

600 
S(IO 
s,.r_, 

n >:. JU: 

~ x 1C 3 

(in.sol.) 
:------- ---- -

Lun()' 
' GI (LLI) 

0.05 
6 
9 
9 

.:(J 

50 

0.05 

I
' 10-' 

6 x 
18 x 
I 8 X 
! 2 x 
I ~ x 

JO-I 

10-1 
]/)-• 

io-• 
](I-• 

10-• 

9 x 10-• 

0.02 i 4 x 
i 

10-• 
2 i 2 x 10-• 
3 : 3 x ](i-• 

3 3 x lo-• 
7 ! 6 x Hr• 

20 '') ; - x 10-s 
-----

0.02 
' 4 x 10-7 

i 
3 x JQ-< _________ I 

--------- i 

,C"tCO~) 
p-

(sol.; ( Fat 300 
\ Total bocv 4(1(i 
; Bo"e . Jnr. 

0.02 
0,(13 
(I /14 

i 4 x 10-• 
I s }: 10-• 
' 6 x io-• ! 

8 x 10-• ! 10-• 
0.01 '2 x 10-• 
0.01 2 x 10-• 

. -- ------ ------ -----
(submersion. i 5 x 10-• ii 10-s 

,Fu 
p-

11="a2: 

p-, y 

!soL. 
----------------,----i~ 

GI (SI) 0.02 

1

5 x 10-• 
1

.I!. 8 x 10-3 2 x 10-• 
Bone and 

teeth '.!() 0.2 , 3 :< l0-5 j; 
Total body '.20 0.3 \ 4 x 10-s \i 

0.(16 
0.09 

9 :< 10-• 
io-s 

iinsol.: GI (u.:n 
Lung 

(sol.:; Total body 
GI (LL!) 

(sol.) GI <Sn 
Tn1;.] hodv 

----------_____ ;. ____ -----

10 

0.01 ! 3 x 10-• 
I'.:! X 10-s 

--w::--12 x 10-7 

CJ.OJ 2 x 10-• 

5 x 10-3 9 x 10-7 

I 6 x 10-• 
I 

4 x 10-• 6 x 10-• 
3 x 10-3 7 x 10- 1 

j 9 X 10-• I· 

j-· ! 2 x 10-1 Ii 3 x 10-· 
3 x 10-• 
5 x 10-• 

' 6 y J;-;: 10-.---i, 2 x 10-• 
I (•.('] ! 2 X lQ-• :: 4 X J(J-l 

4 x 10-1 

6 x 10-7 

-------------- ----- -----
• imo!.: GI (LLI) 

Lun!' 
8 x 10-• 10-7 .. 3 x 10-• 5 x 10-• 

! 8 Y. 10-' : 3 x 10-7 

• The abbreviatioru GI, : . 
large ir;testinc. and lower .<. 

. ' -:c: toga.. .. ::ot:':!ltinal tract, stomach, small intestine, upper 
. :•.!)·· 
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PER MlSS!BLE DOSI: FOR 11\TERl'\AL RADIATIOK 63 

Radionuclide 
and rype 
of decay 

uCs'"' (sol.) 
p-, )' 

(insol.; 

j reference 
(critical organ 

Organ of 

bold face; 

j Total bodv 
I Liver . 

Spleen 
Muscle 
Kidney 
Cl (SL 

I Bone · 

/Lung 

l Maximum ; Maximum pcrmissibk conce:ntra tions 
permissible'-------- ---------

burden l For 40 hr w~k 
in total I (MPC!, body (MPCiw 

q(µc/ (µ.elem') I (µ.c:ir:m'1 

i 30 2 x 10-• 4 x 10-7 

I 6(1 5 x 10-• 7 >: )(J-7 

80 7 x 10-• J(J-• 

I 9(1 8 x 10-• 10-• 
10(1 8 x 10-• J0-4 

0.0'.? 5 x 10-• 
4(10 0.03 4 x 10-• 
8(1(1 0.06 9 x JO-< 

for 16S hr weei.: 

(MPC) r (MPC,. 
(µcir:m') (µ.c:/cm'1 

: 9 x 10-{ 
l 2 x 10-• 
: 2 x 10-• 
i 3 >: 10-• 
: 3 x 10-• 

I
' 8 >: 10-• 
. o.oi 
. 0.fJ2 

10-7 

2 x 
4 x 
4 x 

"' 
>: 

2 x 
2 x 
3 >: 

10-1 
](I-' 

w-' 
1(1-7 

1(1-• 

J(I-• 
](1-< ! 

! Lung I ! 2 x 10-' I 
i Gl (LU) : 2 x 10-• : 3 x IO-' I 

--------'------ ----- -----' . 1

6 x 10-• 
6 x 10-< 10-1 

Cs '" •• 13-, )', f-

.. sai•1 

<, y 

.,.Ba'teo 
p-, )' 

(sol.:: 

(insol.) 

(sol.) 

(inso!.) 

(ml.) 

(i;1soL,. 

! Total bod,· 
I Lher . 
I 
' Spleen 

30 
40 
50 
50 

14 >: 10-4 16 x 10-1 

s x 10_. s x 1 o-• 
. 6 x lo-< 9 x Io-• 
I 7 X 10-< J0-7 

2 x IQ-4 12 x 10-1 

2 x IO_. 3 x 10-• 
2 x 10-' ! 3 x 10-· 

j Muscle 
j Bone: l 
j Kidney ; 

100 10-• 
JOC• 10-• 

2 x 
2 )'. 

)0-' 
JO-' 

: 2 x io--
1

4 x 10-• 
: 5 x 10-• 7 x 10-• 
' 5 >: 10-• I 8 >. Jo-' 
: 2 >: 10-· 12 )', 10- 1 

: 8 :>-: JO-• 2 x '10-• I 
Lung I 

_c_1_(s_r_J __ !_ 
__ J l-1-0--· -1; I s x 10-· 

! 10-• 2 x JO-' I 4 x 10-' I s x 10-• 

3((1 5 x 10-• 6 x JO-' 
0.0'.? 5 x 10-• 

Lung 
GI {LU) 

GI (LU) 
I Total body 
. Bone 

Ln·er I Muscle 
Lung 
Spleen 

----15 x 10-• '-10 ______ 1 2 x 10-• i 4 x 10-1 

5(1 0.1 2x10-·1 0.03 l' x 10-1 

8(1 I 0.1 3 X J(r• 1:. 0.05 )(1-• 
1.. ' 20 4xJ(I-• 7 10-• 

I 
') x 10' 40 7 >: !(I-• I JO 
2 )'. ](I< 4. l (J ' l 0 u -

I I 3 )'.. 1(1• 
4 ); ](I• 

6(1 

70 
](1-• 

10-• 
i 

' 

20 
20 

2 >: 
2 >: 
4 x 
5 x 

1(1-• 

J(I-• 
}(1-• 

1(1-• Kidney ______ / ___ _ I 
11 x 

I ------1--4--
1 

9 
I ()3 

! 3 x 

Lung 
GI (LLD 

GI (LU) 

j Bon~ 
Total bod\' 

I Lin.·r . 
I Lung 

l 3 ](1 3 

' 

I s >: 
4 x 10- 1 I 

10-• 9 >: 10-1 
:' 

! 

Is x 
I 

10-• 2 x 10- 7 I 

6 >: 10-• 10-7 \ 

0.01 3 x JO-' 
2 s x rn-• 
4 9 x 10-• 
5 10-• i 

I 

110-
7 

2 x 10-• . 3 x 10-1 

3 x 10-{ 16 x 10-1 

2 x 10-• 4 x 10-1 

5 x 10- 3 I JO-' 
0.9 2 x 10-• 

2 3 x J L1-• 

2 "'x l(I-• 

.• ·~' JI 

! Kidnry 
6 10-• !' 
8 2 x w-• I 

2 4 >: 10-• 
8 5 x J(I-• I

' 44 >'. I (J? 
x ](13 

------------------'----
!. 1· 4 X 10-1 i. I IO-• Lung 

GI {LU) I 1 x io_. 10-1 r 2 x 10_. I 4 x 10-· 
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-. . 

FOJJ PiBJJCT 
I . 

., . . .. . .. 
1 f.O:o: rJT M:AT ( G~:EJ ~) 6 
: Co..."'0'../1JT M~.(\T (J1·ITER-

f£DlATE) 9 

~ Co::o:~JT r·tl\r · cE:\TtRc.) 31 

t.o:o~JT r'CJ..T (S~?.O'JiED, 
• - · SPRWGY) 8 

: Pu CO:O'. !LJT V.::A T 54 
C'.oco:.m FLurn 28 

• 
' BREAD?RUJT 2 
j SciJASH 12 .. · 
' 
. PAPAYA 18. 
I 

; }W{!lJU~ 3 
i 

: S~'E..ET Po1l\10 2 

Hb. TER!·ELO:~ J7 .. .-
........ ~ ...... 

G.b.rmEN FRuns N':J 
\ 1£GET"1:' 1 c:s / :'i, •::::>_:-::- c;:: 

a_ f-\:;:,,.t..L. ~., l.-1\ ,_,.._ I 

C'~: 1 'SH PAP\"·· b""' .. , ... ,, . s;~· Po11\r~~,Y~:;1~-~:.~i~Co:J) 
fl SH (fUl.llT)+ 6 

D)'cSTJ c 1·:::..; T 

- ~ \ . -..: . 

+ . 

• 

... 

• EsTJM'\Trn r~2:.: D1Krn1 r1G D/\Th 

50tl5b8 

.. . .•. 

. 'Z2..7 

15.5 

~.9 

2J 
27 

J3,5 

6.5 
'8,5 

14 
0.92 

3.6 
2.6 

5.9 

~-

0!025+ 
. JS~ 

-· 

• 
' 

. . 
3.5-48 

4,8-32 

5,3-ll7 
.. -

16-52 

3.5-117 

.. 1.2~ 
I 
I 

. 512-7 ~8 
:1,&-20 

1.6-31 
0.54-1.3 . 
2.3-5 

' 0.26-7 .2 . 



• . . 
. 
C.Ol:Oiffi:iTlO:/ Cf ~ 0~R rn ~.BSJSTD::E CPD:>3 ND FlS11 AT DEU ISl.AID 

FO:O PROJJCT NO. Cf SN·?LES 
. . 

.. 
~ c.oco:~LJT MEAT 

. C.oco:m FLum* 

• &EADFRi.J JT 

~IEPJ·ELO:i 

$QUASH 

PAPAYA 

Swi:ET PoT A To . 

9 

2 

8 

6 

5 
1 

G.6PJ)~J~ F R'J J Ts g':] 
VEG~t3'..-ES (Av::r:..:.c::: o:= 
\ '

1'TER""LO'l S"'U' S'-' 0 • ~Al.;~ ;: "V\ .. ,_ . J .....,. r-\ ·'J j M..- ./""\J 

Sl·fff PuTATO) 

F 2 sH U·u:_m) 
W.h-'S 
fu'-cSTJC Vi:AT 

A\ _r;:T)!ir:c co· ''D rrnr.T I a· 1 \', [_[ \' \:J_ , . t'_. i I r .,1 \ J 1 

PC1/G HiJ \EIG:rr 

0.021 
. 0,(0* 

1.9 
. 0,031 

0.0$4 

0.29 
0.13 

0.13 

0.076+ 
o.ms+ 

** O.Oll 

. • A SSIJ.·ED 10 BE 11-E SA'·'E AS co:::o:~~ M:./\T 

... Fmx·1 V. NELsoN ND B. So-cLL 
•• ___, . . . 

·•
1 FRO'l L975 B 11~ 1N1 fusE Ass~ sst·'ENT 

s·o .1 1 s b q 

Dflltr:t:' re (Q'l;fll"ITl' ..... J "''' rv\ ~v- 1..r . ·.~. ·, 1 1\i I ,..,. 1 

PCI/G ~8 ~El G.lT 

.. 
0.0033 - O.CS2 

0.47 - 3.4 
0.012 - 0.053 
0.02~ - 0.]5 

0.032 - 0.39 

{ 
f . 

) 

\ 



·. 
.. 
: . -

• 
·. 

FCOb P/mUCT N8, Cf s~· ?LIS 

. 
0x:oNVT FLUID 

&i:ADFRUIT . . ·. 

Ht~TEfV·'ELOt~ 

~JASH 

PAPAYA 

G.ti.HD::I~ FR~JTS /.:0 
VEGCT/ ?Lf ('" ·::-~ · -:.= o·= ..... w r~• ... 1~--. .... - J 

I'• ~~D'.'::LO'' C:r.• 1 • c:u 1 ~-.ltrvL. .. ,\, ""'w......Jr\_,,, 
fN>AYN 

.. 

9 

1 
8 

6 

3 

6 

.. 

• 

. . 

I: 

. . . 

. . .... ·· .. . . ...... -- .... -· ·-·- ···--·- -

A\':JvVE ca !CB rrrJ\TJ o: 1 
f'C1/G \ET l'llGIT 

2.8 x 10-5 

2.8 x 10-S* 
1.7 x 10-5 . 
1.3 x 10-S 

8 x 10-6 

8.3 x 10-6 

9.8 x lo-6 

.· 

... 

.. .. . . 
Ofll 1r:r N.: t"N trrHT~ "TT r." 
fY-\ (J;_ U,- 1.,V. 1.J:.I 1 1 • • i I J 1,.- I 

pC 1 I G iE1 H::J 8 [f 

-
-

Li·.~ x 10-6-2.(};io-5 

3,5x10-6-1. 9xlo-5 

·6.sxio-5 - i.lxlo-5 

~ Ass'.J.·ED TO n:: TH:: SA'·'C AS co:::ot·~UT FCA T 

+ FRa·t V, t-bs!-Jl(J.N 
.. 
•.c ........ . . •• ... 

. . 

~ 0. f I 5 10 
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4 J0.2 
.,. ... ._j.J• ••l'- "-"'" v.~~ .L. '-Ut: J. <-L J.·\..i;.;g1~ L.~J. - -'/JU/ VV 

rrnrnr:L ~:i.D!ATlGiJ cou:1c:L 
f.1'\0IATIQN F'r:OiECTJON CUIDANCE 

FO?. r:rv::r?Al AGW~1::s 

/,\emoronc'.im for the President 

Pllrsu:int t.n r:;o;r·cutive Ordrr 10f.3l 'lnd 
I"oblic Lal'.' 8G-3i3. the Fedrr:.l H:.ul1.:i­
t.lon Council h:~s made a study of the 
hlii.ards antl I::.': eif r::id1:i.tion. \'le hcrc­
'll'lth tral'-~rnit our first report LO you 
concernln:; ot:r fndinc:~ nnd our .rrcom­
mend:ii.iom for the r.uid:incc of Pc,icr:;l 
a;re:ncies ln the conduct of th:.:ir r::diJ­
tion protection :iclivilics. 

It Is the s~:1ti;t:;ry responsib!lity o: the 
Council to "• • • nd\'i!'-c the President 
v.•ilh rcspccl lo r~:Ji<ilion m:ittc:·s, di­
rectly or Indirectly aITccting- health, 
includin::; ~i;!ci;,nce for all Fcd;:r:il :;;;en­
cies Jn the formul:;tion of r;.,dialion 
gtandards an ct in the es ta b!ishrr:('llt and 
e>:eculion of p;·o'.;rnms of co:::pe:·ation 
·with St.ates • • •" 

Fund:ime.nt~.Jl:i-. f!.'tting ba:;ic r:>diation 
protection st:::nda~·ds invol\'e~ pa~s!n;:: 
judi;-ment on U;e ex~ent cf tr.e po~.;ible 
health ha;:~rd ~r•ciet: is willin; to accept 
in order to rca;i;:e the kno\':n benefits 
of radiati::)n. I~ i11\'0l\'cS ine\'i::.bly a 
balancin~ L(·~·::e-::n total hc;;.lth protec­
tion, "·hieh P.'.i;::li~ reQ'..!ire fore;:o:n;; a:-:.y 
acti1itics in::-e::c,'.!1;: e:;posu~r to radl:!­
tion, P.n:I tJ)~, \·i;;o:·ous p:·omo:i~n of the 
use of radi<:(ion alid ?.tc:ruc e:ier;::y in 
order to ::ciiic;e o;;:imum bene:fiis. 

The Fede:·;:] Radiation Ccw1cil h::s 
revie1·:ed a\'ai::-.!:!e l:r11:.1'.·JedP.c or. r::dia­
tion"etrect.s and co!1sulted with sciwtists 
v;lthin Rnd out sice -the Govc:rnment. 
Each member has also e>:?.mined tr.e 
cuidani:e recornrne1~ded in t!:is memo­
randwn in lic;lo: of l1!5 s:atuto;y H:rpo11.S;­
bilities. Alt>-:ou:;h the guidance ci·~es not 
cover all pll::i~~s of r:idiation pro:<.'clion, 
such as intcrn:-.l cmict(?rs. we fi:-:d t!1:it 
the i;uid~nce \•:hi:h we rcco;:irr:cn::l th:?t 
you pro1·idc fe:r t!J~ use of Fccc:?.l il~ea­
cics gives iippropri:ile co!l:;iduation to 
the require1r.rnt.~ of hei1ll11 protec~ion 
and the bcnct1ci:'I! t;;e; of 1·:id:::tion ::nd 
nlomic enc;-;;: • ., On:· further findin;;s r.nd 
n·commcnd:it:ons folio\\'. 

Discussion. TllC' h:ndilm!'nl:ll problem 
Sn est:ibk.hin;: r:irti~tion protrction 
P.uides is lo ::J.llo.,1· ns much of thr J,,c·nc­
ficinl uses of ioni7in;; radi:ilion ns pcs­
E>iblc while n.~:;urin;; thnL m:in is not 
exposed to unrlur ll:'lz:ird. To GC't n true 
ln:;i~ht into C1e s'o;iC' of the rroblcm 

lond lhc ililP:'ltL o: thr· cir·ci~io:i~ i11\'oll·rd, 
' fl rc1·iC"11· of the bC'ilC'fits and llie J1:iz:ircts 

is nrce~:uy. 
Jl is imporl.:i11l i11 cc.11<icirril1;; bo!li the 

brncfils :i11ci h:>: .. :ircis of r:\rli~.~1011 to np-
11rrci:'ltr th:it m:in ha~ r:d~trrl ll1rrn1::!1-
011t his hist0:',1· in n b:illl of ll:'ll11r:il 
l·acti:ition. Tl1is h:ick!:rou11d J'::rli:1tion. 
v:hirh \';:rirs 01·rr t!H' !'.1r:.11. p:·,widrs n 
prntinl IJ:'l,i.< fnr \llHkr.•.::rnrlin~: the ef­
fects of radlntion 01i m:in :inrl sr1Tl'S :is 
nn lndic:itor of t!1r rnll".l'S of r:ic!1:1tion 
rx1.>osurrs 11·it11in whirli llir lrnm~n pnp11-
l:ili0n has cll'\'C'k'l:rd :and incr,•:1:.1·<1. 

The bc11c{:ls n/ io11i=i11<1 rnt!i'nlion. 
R:id1:ition pn1prrl~· ront:·olkct is n boon 
to rnankinrl. ll J.:1~ 1.Jrrn of irn·:~l1m:1lile 

·\'nll1r In thr cl1a•:11n:.i~ nnct t.r1':il111r11t or 
cli~eascs. IL c;111 prorich: .>uurcL'!i of 

cncr:-:y rrrc:i!r~ than nny the 'World ha"> 
yet h:'ld :J\':iibblc Jn lnd113tn· H Is u:.ed 
a.s n tool to mt·n.~nre th!cl:nc~·. quantity 
or qu:i.lity, to cl:~covrr hidden fl:i"·s, to 
t.race lir,uJd fie·::. nnd frir o"lirr r>urpo.<es. 
60 m:i.nr fC'\rarch u~cr. for ioni:;n:: r:id!:i­
tion have been found Lh:it scienti.•;ts in 
many di~·crse flcitls now ran!: .r.id1:ition 
'll'ith tlie micro~cope in value as a 'll.'Ork-
1n::- tool. 

The ha:ards of lo11izi11g radiation. 
Ionizin;; radiation invoh·e.s health ho.z­
ards ju~t as do m::inr other useful t.ools. 
Scientific ftndin;:s conccrnin~ the b;o. 
Jo;;ical cfr('cl.S of raclialion of mo3t im­
mediate intcre:;t to the e:;tablishrnent of 
r:idi:i ti on protection sLanti:;,rds are th~ 
!ollowinr,: 

l. Acute doses of r~.diation may pro­
duce immediate or del:iycd effects, or 
both. 

2 . .As :icutc v.·hole bocy doses incre:i.se 
above approximately 25 rc;ns Cunit.s of 
radiation dose>, immc:i!atelr obsen·able 
effect.5 increase in se\·c:rity v;ith dose. 
bcginrun:;; from barely detectable 
cha!.lgc3, to biolo:;;ical s:~ns clearly indi­
cating 02.m:ige, to der.th at leve:.S of a 
few hundred rems. 

3. Dc-l::iyccl e:Tect.s produced either by 
acute irr::id:?. ti on or t;v chronic irradia-. 
tion a?·e simiiar in l:ind. but the ability of 
the body to repair r::.dia tion d:i.m~.ge is 
u~u:illy mo:e ef!'ectil'e in the case of 
chi·cnic t~,:rn acute irradfotion. 

4. Tne dela:.·ed e!Tc-ct.s from radiation 
are in i;;:n.:ral indistin;;uisha'ble fro:n 
fam:!;;:,r p?.tholo;;ical con.::i•L::>ns usually. 
pre~~:;' in lhe population. 

5. Dti<:;-ed errects include genetic 
effects Ce!Tec:.s transmit~ed to s'Jcccedin1 
gene:-~.tions!, incrc;;,sed incidence of 
tumo:-s, lif~sp:rn shortc:-Jn;;, and growth 
and devc:opm-:nt chant; cs. 

6. Tl10 child, th~ in'."nt. :::.nd the un­
born info:-,t ::ippe:ir to l'e rr.ore sensitive 
to r;idi::.tio:1 ti1an the adult. 

7. The \'r1rious or:: an.; of the bod\' diffe: 
l:i their scrcith·iir to r:.::ii~U0:1. .. 

8. P .. Hhough io:-.izin;: r:icli;;tion· can in­
duce genetic and som:?~ic e!Tects <e!Tects 
on t.he indil'idual dui·ing his lifetime 
other thr.n gcnet:c e!Tectsl, the e\idcnce 
at the prcsrnt lime is insuffi:ient to jus­
tify precise r.o:ic]usio:i~ on the nJture of 
the dose-ciTt>ct rebtion!hip ::.t low do~cs 
:rnd de~~ r:ites. 1IIc-re:'ll'c1'. the e1·idence 
is imulnci~nt to pro1·c ri~hcr the hyporh­
e~is of a "dnma~e thrC'sl1old" <a point 
below \\'hicll no ci:ir:i:if'~ occursl or the 
hypo! hr sis of ''no thrc~!1old" in man at 
1011· do.::r.s. 

TH\.(' of r:.pO!'llrt' 

)l:i1li:Hf11n \\r11\1·r: 

0. Ii one 8..':~'Jmcs o c::r.:-~: line.-.:- : . 
t!on between 1.Ji,_·Jo-:lc::.l c:: ::ct ::. : . ~ 
amount or do:;c, it then bccoml:~ p(:: 
to relate very Jo;1· do;t to en ::,.: ·.:·:· 
J,,Jolo:;1c:.l cJiC'cL even th:>u::h Jt L ::· .. :" 
~'Cl:ililc. It i~ i::encrully n::rc-:·:: t:.·" 
effect th.1t m:iy ~ctu:ilJy occur 'I'°'.:'. :­
excct'd the amount pre-dieted t;y t: .. 
nssumption. 

Ba:;ic bio/09ical a:sumr'.io:r:.1. T. ..... -
e.rc insufiicicn~ d:i t.:i. to provir.e • ~ · 
b::.!:.i!; for eva.Ju:..~i!'lt: nd1~t.lon c:-: ~ :: ·. : 
::.IJ l}1'~S ::.ud J~\·d; of irrad::i: !O!:l. ';~" ·: 
is particul:ir W1C'C::-t:i.!nty with re::-;:·::: : 
the biol ordeal effects at ve:·y ic·.1· t:: 
nnd low-dose rat~s. It is net p:-·.::::: 
tr.erefo:·e to e.srnme thr.t. there is r. ::· .. 
of raclia ti on c;·:p:i~'..lre bdo1v ,~·hie!": ~~.:: 
is absolute cer:;:inty th;:,t no e:ff(·~~ ::'.· · 
occur. This cor..;idc:·::i.tio:i. in:::::.:.'..:: 
to the adoption o: the co!'.se:T;;. :.:·:c· :. 
pct!Jcsi.s of a linear relat:o;-, t:t•,·c~:-.: .-
1o7ic;;.l effect and the amour;~ C': C:: 
ti-;:te:-mine5 ou:· b:lsic approach tc- ; : . 
fo::-mulation cf radiation pro:~: .. :: 
guiucs. 

The J:ick of ader;uate seienlif:~ i:-.~:.: 
rr..ation m::!.l:es i:. u:-?cnt th3.t ~Ll~::.:;· .. 
rese;.rch be underti:.J.:en and T?~:-:· c·: 
c!el'eloped to prc.\'idc a firmer b::.,.: : : 
el'aluating biolc·:::ic:tl ris!:. P.p;c:·c•;-:: 
member a gencie5 cl the Fecle:ra l F:::. · · 
ti on Council are sponsor in:;; ::i;-,c; ff,;:-.:.· 
aging research in these areas. 

Rt;;co1nmcr...:fa.i.icns. In \"frw c~ C .· 
finc,.ngs sW1irn?.!·ized at:::>l'e tJ;e fo:::,,.:;: .. 
rec{·!nmenc1.::.t!o1;s are rr,ade: 

It is recommt>ndcd that: 
l. There shcul.1 no~ be an:: r.1::;-::-.:;: 

radiation expo~ure n·ithou: the e:o:;)f·:: :­
tion of benef.; re:-..;l\ in~ from s;i~;1 : ·: · 
]:'osure. Acti\'iUes resuhir.;; in m:.:;-r.: · ~ 
r:?.diation exp.:isurl' sliould be Rt;i!~c·:·.::. 
for usefu1 app!!cJ.Ccr-,s r.~·ov~d~d i:-. • · · 
ommencation.s ·sc~. fo:·Lh herzin <:: · 
followed. 

It is recornmen::led th:it: 
2. The t..ern1 "~.:\q,n....J?rcl'.~· .· · 
Gi~ be adopted fer Fe:!cr::-J t:::c. i .. 
te1m i_L9~t)ne::t ns_the_ rndj:lti·.::1 {...:. 
wh!ch should no~ be excecdc:.i 1'. i:;": _ 
c:ircful co:isidcr:-ilion of the r~a:..::;::; :·.: 
do:.::;; so; e\'ery e:Tort sllo:11d b~ !::· :.·, · 
e:icou:·a;;e the m:dnlcn::nce or r~~.:.:. 
dc5C'3 as fa:: below tJ;is cuit:c· . .:.. 
pr:ictic:ible. 

It is rccomrnc:ndcct that: 
3. The: followin~ P.~1diJtion Prn:(·.':. 

Guides be :idoptrd for norm::i.l p~:icc::::· 
operations: 

Contlillon Do><: (rcni) 

(;I) n·1, .... J.- l·c1of\·, )1r11l :in1I tr1111\:' ni·fh·r Mood form· l.\rr111n11lnlN.l tl1'~- .. -·. 
111;~ vr~·nll', 5-:0Jl:•d .... , ur fr11s ol 1.·~ l:, 

f.1 \\'CC'\;:(,_ ............... . 

5 tfnll''" lhc nurubr1 or }'C:...": ! . : .· 
Ate I~. 

~. 
(Ii) SL.111 nl \\J1u1c ho1lr nud lh.nohl. ................... {'.'r:ir . ................ . 

I.I \\ f"\·L.s •••• •••••••••• 
(r) ]ll\uth nn1l r~11,·:'l.rr11s, l•"t.'t onll n11\.:I<'~---······-·· (':•·:1! ··~·-········----· 

1.l"f'i•l.:.i;,, ............. . 
(,I) )Jo11r ...................................................... JJull)' hurllrJ1. __ ••.••. 

(1·) Othrr nr;-:u1~ . ............................... : .................... {'""'n.r. :··-···-----····· 
]'1•pul.~ti11u: 13 "-<'< l.s. · .................. .. 

(ll) Jnil1\ i 111:11....... ............................................... ,.r~r .. .......................... .. 
(l•J .-\\'1•r11r1· ............................................................. 30 )'1.':ll ....................... .. 

JO. 
111. 
;\ 
~: .. 
U I tninN·rom ()f r."l1l\111n·~="" , .• ; 

l1~ulot,11.·1.J \'Qlil\·~J1,·11I. 
15. 
I>. 

0 !; (wh111t' ho11)·). 
'(l'lollld>), 

The fol!oll'in;: poin I., nrr m:idc In rr­
lat10n (o tile Hndialion Protl'CUon 
Guicil'~ h('rein prol'iliecl: 

(1 l F'or the lnJividunl in the p0; ·.: 
tinn, tlie b:'l.,ir Guide for nn1111:il 1·. ): 
I.Jody dose Is O.G rem. Tl us G uicll· : ; · · 
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plies when the incl!vldunl v.·holc bocly 
dos'.?5 are known. A~ nn or>cratlor1>1l 
1.t-chn.iriue. Wllt'r1: U1e lnd1ndual wlwlc 
bocly <.lo~cs RJ"C not l'J'\0\0.11, n suitable 
anmpk or lhe cxpo:;t·d population !>llould 
be developed who:..r pr0Lcct1on ~u1dc for 
annual whoic body dusc will be O.li n·m 
per capita per yc::ir. Il ls cmphn.~ized 
t.h::it this Is an oprrntional tc'cl111iquc 
which "Should be mod1flc<I to meet spe-
cial situations. . 

C2> Considerations of population ~e-
. netfcs Impose a per c~pita dos<' l11ni'-alion 

for t.he gonads of !i rems in 30 years. 
The operation;i.l mr<:h:mism drscribc·d 
above for the annual individual \\'hole 
body dose of 0.5 rem is likely in the im­
mC'Cliate future to e~sure th::it the go­
nadal exposure Gnidc (5 rem in 30 
)'cars) Is not exceeded. 

(3) These Guides do not diITer sub­
st.antiaJ;y from cert:-.in oiher recor.1-

. mendations such cs tilose made by the 
National Commitl.c'e on P.adiation Pro­
tection and Me?.!>urements, the Kational 
Academy of Sci~nccs, ar.C. the Interna­
tionc.I Comm~sion on R:u!iolo;;ical 
Protection. 

(4) The term •·maximum permissible 
dose" is us~ by the Ka;,ional com?P...:ttee 
on P...adlation Prol.ection <NCR? J z.r.d 
the lnternatio:rnl Commission on Ra­
diological Protection <ICRPJ. HoweYer, 
this term is ofter. misunders:o-:x.I. The 
Vo'Ords "maximum" end "pt-nnissible" 
bo~h have unfortu:-iale conno:.a t.ion.s not 
intended by either the KCRP or t.he 
lCRP. 

(5) There ca:-i be no single pcrmissib:e 
or acceptable le•·el of expeisure witho:..:t 
regard to the reason for permitting the 
exposure. It should be ger:er:il practice 
to reduce exposure to r:id::ition. and p:.s-
11-lve rfl'ori shou..ld be cr.rricd out to !ttl­
fill the sense of the~~ rccom:nend:i t'Oll.S. 
lt Is basic that expornre to rac:ii~t:on 
should result from a real de:.r.rmin;::ion 
of it.s necessity, 

(6) Thrre c:in be different. Rachtion 
Prot.ection Guidrs with di!Terent numer­
ical values, dependin~ upon the circum­
.&tl\nces. The Guides hereir. recom­
mended nre npp:·ofiri:i!e !or normal 
pear:etime operr.t!on·s. 

(7l These G11idC'.s are not. in!cndrd t.o 
applr t.o rad!:ition e~:posure rcsulting­
:from natural b::ic~:rround or thr pw·­
poscful exposure of p:it.ient.s by practi­
tioners of t.he he:ili..11;:: nrt.$. 

<Bl It Is rcco~ni~.ccl that our present 
scientific kno11lrci;;r docs not prol'i:lc a 
firm !ound:it.ion willlin :i f::ictor cf two 
or three for i;rlcct1on of :my par:1r11l:ir 
nmnrrical v:ilue in prrfei rnc~ to nnotllC'l' 

' \'i\lar, It. i:.h0uld b<' rrco;:n;7rLI tJ1!1l the 
n!'\dialion Protecli0n Guicirs rcco:n­' l mcnded in this p::ipcr nr.- wen b~low t !Jc 

" lc1·el where biolo;;ir:il dama~e h:is l.J·~eJI 
\ ob~cnTd ln llllm:m.s. 

It Is rccommrndr·cl !.h:\t: 
<l, Current prot<·rti0n r::uidrs usrd by 

the Rc;cnci<'s be ro.nti1111t'd on nn intrrim 
bo..<>ls lor orr:nn do.<>es 1.0 the pop11lat.iun. 

Rl'COllllllrnda\iorl.S nrr 11ot m:11.i1· cm1-
r.rrni11~ lhr lbcli:it10n Protrrfion c;uidrs 
for lndil'id11:i.I or~nn <io:-r:< .to the popu­
lnlio1~. oth<'r !.h:in thr r.N1.1rl.<;. U11f0r­
tunntcly, UH' comph-xil i1·.~ or r:.t:illli~l1i11:; 
i:-ulcks nppliL':lblc to r!1r1L11 ion cxpn::11re 
o! nil body on!!'lns prrrluclc the Co11nrll 
from mnkmi; rcc0111111c:11dutio11.s concen1-

FEDER Al R EGISTEP. 

inr, them nt this time. However, current 
proLcclion ruiues used by the nccnc1es 
nppc:ir upriro;>rlnt.(' on nn interim ba..si.s. 

lt b rccc..1mi1e11ded lhal: 
5. The Lenn ".Radioacti\'11.y Concen­

tration Guide"' be adopf.t·d fo; FL:<krnl 
use. This Lc:nn Is define:d a.s t!Jc concen­
traticm of r~1dioactiY1t.y In the environ­
ment w)licll is drlermined to result m 
whole bC>dy or or~an doses equal to the 
R.f<d1:ition Protection Guidr. 

Within this dcfmilion, nadio:i.ctfritY 
Concentration Guides cnn bf:' dt:t-ermmed 
after the f!.ad1alion Prol.c'ction Guides 
are decided upon. Any r::i\'cn R:i.dioac­
tivily Conccmration Guide is appllcable 
only for the circumstances under which 
the use o! its correspondinr. Radiation 
Protection Guide is appropnate. 

IL is recommended that: 
6. The Federal agencies, as nn interim 

measure, use radioactivity conccntr:.tion 
guides which are consistent with the rec­
ommended R.acii:;.tion Protection Guides. 
Where no Riod:auon ProtPction Guides 
are pro\'icc;;, Federal ai;;encics co;:i::nue 
present practices. 

No spccjfic numerical rC{'ommcnda­
tions for Radioac~ivity Concentration, 
Guides are pro11ded at. this time. How­
ever, concentration guides no-;-> used by 
the agencies 2ppear appropriate on an 
ipt.erim basis. \Vhere app:·op:-iate radio­
activity cc.:-iccntra tio:-i •uices are not 
available, and where Racii2tion Protec­
tion Guides for specific ori;ans are pro­
vid'!d herei:-i, the lat~tr Guides ca:-i be 
used b~· the Federal agencies es a start­
L'1:;: Point for the deriva iron of radio­
activity concentration guides applicable 
io their panicul:ir prob!ems. The Fed­
eral R2di;;tirm Co;incil has also initiated 
Rction d!re::~d t..owards the deYeloprr.ent 
of additional Guides for radiation 
protection. 
It~ rc:cornrnc:-:ded that: 
7. The Federal agencies apply these 

RaciiaUon Pro:ection Guicics wiih jud;­
ment and di~crclion, to as>w·e th~t rea­
sonable probabili~y is echiel'ed in the 
attainment of the desired GO~! of protect­
ini:; man fr0:11 the undesirabl(> effects o! 
radiation. The Guides ma\· be excreded 
only after the Fedcr:il a~cncy h:iYing 
jurisdiction over them:; tt.cr has carefully 
co!'..s1dered the reason for do!n;; so in 
li~ht of the rcco1r.menda tion.s in this 
p;i.per. 

The Radintion Protection Guides pro­
vide a r::ener:il framcworf: for the radia­
tion protrction reriuirrments. It is 
expf'ctcd tll:o.t each Federnl fl'.~rncy, by 
\'ll':ue of its imrnC'di::ite lrnoll'l1:d;:e C'lf it.s 
opc-rnt.in;:! pre>blrms. will U~C' t.J1eSl' Guides 
n.o; a b~sis upnn 1•:hich to cicvele>ri det~ iled 
standards l:1ilorect io mccl ii~ p~r;icular 
rrriuirrrnrn!~. The Couudl v:ill fc>lllll\" 
the nctil'ilir·!i of the P<'cirrnl a~<'nCi<'s in 
thi~ arcn !'Incl will promot.r the nrcr~>!'lrY 
coordinRtion to acllicve nn effective. 
Fl'urml prn~ rn m, 

If tllr forr;;oinrr recomrncndntlons 11re 
npprO\'C'd by you for lhe 1:uiclancc of 
Frdrr:\I n1:rnricio. in the conrluct of their 
r:icli:ilion prolrrtion nctivitic·~. It Is fur­
Uwr rrcommrndcd th:it ihis mrmornn­
dum !Jc pul.Jlishrd in thr Fi:oi:n.u. 
Ri:cISTER. 

.A11n1t1R S. F'l.ntMHIO, 
Clrnir111au, 

Fcdcro/ r: r:,~ia lio11 Cv1111 ril. 
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The reco:nmf'ndatlons nurnbc~t-:' · : 
throur.h "7'" contain('d in the :. · 
mr·mc.1randum nrt: t1.p;;:-o-."C':: J ._,_ 

r;:uid:•ncc of Federal R~cn:·1~·s. :.:.:'. 
mcmo~ndum shall be pul..>:•::.hct,; i.;; , .. 

FEDl:RAL REGlSTEI\. 

Dw1c1rr D. El.S!:l\r!OW~"· 

MAY 13, 1950. 

[F'.R. Doc. eo-t.539: F'!Jt.d, MLJ 11, i:.:: 
8:1il Lm.j 
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FEDERAL RADIATION COU!iCIL 
RADIATION PROTECTION GUIDANCE 

FOR FEDERAL AGENCIES 

Memorandum for the President 

St:P'TCNB[R 13, 1961. 
Pursuant to Executh·e Order 10831 

and Publlc Lav.· 86-373. the 'Federal Ra­
diation Council herev•ith transmit.s lt.s 
second report to you concerning findings 
and recommend a lions for guidance for 
Federal agencies in the conduct of their 
-radiation protection activities. 

Background. On May 13, 1960, the 
tirst recommendations of the Council 
were ·approved by the President and the 
memorandum containing these recom­
mendations v.·a.s published in the Fl:o­
.. u.AL R1:c1sTI:R on May 16, 1960. There 
WBS also released at the s.arne time. Stat! 
Report No. 1 of the Federal Radiation 
Council, entitlt>d, "Background Material 
for the Development or Radiation Pro­
tection Standards," dated May 13, 1960. 

The first report o! the Council pro­
vided a general philosophy of radiation 
protection to be used by Federal agencies 
in the conduct or their :specific programs 
and responsibilities. Il introduced and 
defined the term "Radiation Protection 
Ouide" <RPG). It proYided munerical 
values for Radiation Protection Guides 
'for the whole body and certain o'rgans 
of radiation workers and for the v.·hole 
bOdy of individuals ln the general pop­
ulation, as well as an ave~s.ge population 
gonadal dose. It introduced as an oper­
ational technique, wh.:re ir.d:-.; :!:ial 
whole body doses are not known, th~ use 
(}r a "suitable sample" of the exposed 
population In which the guide !or the 
average exposure of the sample. should 
be one-third the RPG fo:- the indl\idual 
members of the group. It emphasized 
that this operational technique should 
.be modified t.o meet spe-cial situations. 
In selecting a suitable sample particular 
care should be t.aken t.o assure that a 
disproportionate fraction of the average 
dose is not recei\'ed by the most. senslt.Jve 
population elements. The ob$en'atlons, 
fl..~surnptions, e.nd comments set out In 
the memorandum published In the Fl:o­
uu RECl$TrR, May IE, 1!!60, are PQUally 
applicable t.o this mem.:l~a::dur.. 

This memorandum conLalru. I ecorn­
mendalions for the guidance of Federal 
agencies In activities designed t.o l!mlt 
exposure of mem~rs cf pop..i:ation 
groups t.o radiation !rom radioactive 
materi!ils prposited In the body as a 
result of their occurrence in the em•iron­
ment. These recommendations include: 
<l) Radie.lion Protection GuldL'S for cer­
tain orce.ns or lndivldu

0

el.s In the t:l:'neral 
population. as well a.s anraces over 
aultable samples of exposed groups: (2) 
guidance on CC'nernl principles or control 

~ applicnble. t.o all radionuclldes occurrini: 
1n the envlrorunent: and <3 > spc,clftc 
rutdance in connection with exposW'e 

of population groups to ra.dlwn-226, 
1odine-l31, &trontlum-90, and stron­
tium-89. It 1.s t.he lnt.ention of the Coun­
cil t.o releas~ th!' backgTound ma\.enal 
lea.dini; t.o thes.e recommendations as 
Stat!' Report No. 2 v.·hen the recommen­
dations con\.alned herein are approved. 

1 In the ·aevelopment of the Radiation 
' Prot.ecttora GuJdes contained ht::-t1:-1. t.h{: 
. Council has considered both sldts o: t!"'.ib 

Spedflc attention was directed t.o 
problems a.ssociat.ed v.·lth radlum-226, 
lodlne-131, strontium-90, a.nd strontium-
119. Radium-226 Is e.n important natu­
rally occurrin& radioactive m.at.erie..l. The 
other three were present In fallout from 
nuclear weapons testing. They could, 
under ~rt.ain circumstances, also be · 
major constituents o! radioactive ma­
terials released to the environment from 
le.rge scale at.omic energy installations 
used for peaceful purposes. Ave.ile.ble 
data suggest that etrective control of · 
these nuclides, In cases of mixed fission . 
product cuntamination or the en\'1ron- • 
ment, wocid provide reasonable assur­
ance of at least comparable limitation 
of hazard from other fission products in 
the bod:r. . 

Establishment of the Federal Rad.la- · 
t!on Council followed a period of public 
concern Incident to discussions 'of ·fall-1 
out. While &lrontium-90 received the 
greatest popular atlenlior., exposures to · 

·- . .. . . 
balance. The Council he.~ re\·lewed 
available knowledge, consulted with 
&eientists within e.nd outside t.'1e ~vcm­
mE:nt, and 60licit.ed views or l:.:.c:-es:.ed 
tndhidue.ls and groups from the general 
public. In particular, the Council has 
not onh· drav.-n hea\'ily upor: reports 
published by the International Comm1s­
&ion on Radioiogica.l Prot.ect.lon OCRP), 
the National Committee on Radir:. ti on 
Protection and Measurements !:!'CR? 1, 

and the National Academy of Sciences 
·<NAS>. but has had durlng the develop­
Djlent or the report t.he benefit. or con-
6ult&tion with, and comments s.nd su;;-
gestions by, indi1·iduals from :!'C?.P and 
NAS and of their subcommitt.ees. The 
Radiation Protection Guides recom­
mended below are considered by the 
Council to represent an appropriat.e bal-
e.nee between the•requirfments of health 
pro(,ection and o! the beneflcie.J uses o! 
radiation and atomic energy. 

It is recommended that: · 
1. .The tollov.·ing Radiation Pro~ection. 

Guides be adopted for normal pea.cetime 
operations .. 

cesium-137, iodine-131, strontlurn-89 TA•Lt 1-R•t>uno~ Paoncnos Gt'Tt>t• •oa Cn.TJJ" 
and. in sllll lesser degrees t.o other radio- !lour O><-A" L~ Rtw.nc.>< re Euoo·:kL or Pvn'-
nuclides, are involved In the evaluation urio~ Uaoll?'I 
of over-all efrecls. The characteristics -----.-------,-------
of cesium-13i lead to direct comparison Org&n ~PG lor Ind!· 1!,f~,~~.~·~~ 
with whole body exposures !or which TlduaJs or uv_.,,,:: pv~u· 
recommendations by the Council have l•l•00 ,roup 
alreadv been made. · . · · I 

· Studies by the staff of the Council in- Thyroid . .' .•••• u mo per,......- ... 

dicat.e .t1J?-.t. ob.sc:-ved concentratio,!15 ·~f · B~~~-~.'~'.~~:: ~~~;~ ~; ~~~::: 
radioactive strontium in food and water llo~• (alt.rr· o.oc.; micco~ro:-:i• 
do oot result in concent~2tions in the "'1' r:uJd•>-. ~~~·{J:'7::~0;h• 
ske le to~. (;ind con~quently in radi a- o: th• bioio;icr.J 

• · · · · . · · e4uit"~itn~ o! 
tlon doses> as lari;e as ha\'e been as~·. it.is a:nounl ol 
&umed In the past. However. concentra- J<.a-n;. 

O.! rttti pc: Y<'.at. 
Cl.17 n-::: p<:r yu.:. 
Cl.!· rt:o pt::- yl'a..·. 
O.Wi :-:' .• c.:.:.:-:-~::.:! 

or I:!:-'.:,::;. 10 lCt 
•·J:;:: F··L·!c,:--. 
or th:· b1c·l:i;11.2..l 
rc;l::"·~;\.:ni of 
lt.:' L::iOUll~ Ol 
nr.-:-.!U. 

I.ions of lod!ne-131 In the diets or small·-----'-------'------­
children, particularly In mllk, equal to It wlll be noted that the precedini; table 
those permitted under current standards provides Radiation Protedicn Guides to 
would lead t.o radiation doses t.o the be applied to the averai;e of a suitabie 
'child's thyroid which, In comparison umple of an exposed popui~t1on c:-oup 
v.1th the general structure of current v.·hlch are one-third of those &pplyi.ng t.o 
re.dlaUon protection standards, would Individuals. This Is in accord:rnce v.·ith 
be too h!i;h. This is because current · the recommendations i.n the first repc·rt 
concentration guides for exposure of of the Council concerning operatior:.al 
population groups t.o radioacti\·e me.le- · t.echn.iques for controlling popula<ion ex­
rie.ls in air, food. and water have been posure. Since in the ca..se of ex;:>osure of 
derived by application of a :;lngle frac- a populRtion group to radionuclides the 
Uon t.o corresponding occupational radiation doses to individuals are n:it 
guides. ·-In the case of lodlne-131 in usually known, the organ dose to be used 
m!H:, cc"i~:lITlption of milk and retention as a guide for the average of suit.able 
or iodlne by the child may be at least as, samples of an exposed population group 
great as by the adult, while the rela- 1s also gi\'en as an RPG. 
tively small size of the thyroid makes Recommendations a.s to general i::rrin­
the radiation dose to the t,hyroid much ciples. Control of population exposure 
larger than in the cnse of the adult. In from re.dionuclidcs occurring in the en­
additlon, there is e»idcnce that irradin- vironment Is accomplished In i;eneral 
Lion of the thnold involves great.er risk either by restriction on the entry of such 
to children than to adults. materials Into t.he envirorunent. or 

Re.:ommendations as to Radiation Pro- throu1:h measures designed to limit the 
tt"ction Guides. The Federnl Rr.diatlon 1nbke by members of the population or 
Council hn.s previously emphasiud that radionuclidcs already In the environ­
c~!.nblishment or radiation protection ment. Both approaches involve tile con­
&tand;irds Involves a bnlnnc!ng or the slderation of act.uni or potenti:ll con­
bencflts t.o be derived from the controlled centrallons of rndioactive matennl In 
use o! radiation e.nd atomic energy air, water, or food. Cunt.rols should be 
~galnst the risk of radiation exposure. base<i upon an evaluation of populallon 
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exposure with respect to the RPO. For 
this purpose, the to•.aJ daUy lnt.ake o! 
iuch materials. avera1:ed over periods of 
the order of a year, constitutes an appro­
priate criterion. 

The control o! the Intake by members 
.cf the general popi.:lation of radioactive 
mat.erla,ls !rorn the em·t:-onment can ap­
propriately invol•e many dlf!erent kinds 
of actions. The character and import of 
these actions may vary widely, from thos~ 
which enl.all little Interference v.•lth 
usual actlvlties, such as monitoring and 
~urvelllance, to those v.•hich lnvoh'e a 
major disruption, such as condtmnation 
of food supplies. Some control actions 
may require prolonged lead limes before 
becoming etreclive. e.g., major changes 
1n processing facilities or water supplies. 
The mn.gnitude o! control mP.!15!.lres 
ghould be related to the degree of likeli- : 
hood that the RPG m~y be exceeded. 
The use of a single numerical lntake · 
value, which !n part has been the practice 
until now, does not in many Instances 
provide adequate guidance for taking 
actions e.·ppropr!ate to the risk involved. 
For planning purposes, !t is desirable 
that insofar as possible control actions 

'to meet contingencies be k..nov;n in 
-advance. 

It is recommended that: 
2. The radiological health activities of 

Federal e.sencies in connection v.-ith en­
.vironment.al. contarrilnatl()n with r;.wo­
a.ctlve materfals be based, v.·ithln the 
llmlt.s o! the agency'6 statut.on· respon­
sibilities, on a graded £cries or appropri­
ate actions related to ranges of intake of 

. radlo&ctive materials by exposed popu-
~tion groups. · 

In order to provide 1rn;c1anrP tn +J-..• 
. agencies in adnpling tl;e g; .. de<i .. ;:;­
proach to their own programs, ihe 
recommendations pertajr.1r:g to the 
•peclflc rRdlonuclides in this memoran-

.. dum consider three transient dally rates. 
:. of intake by suitable si;r.ip!cs of e;;posed 

popula tlon groups. For the o~her radio-
. nuclldcs, the agencies can use the snme · 
. .general approRch, the details. of v:h;ch '. 
are considered In SlatT I\.eµc.rt l'io. 2. 
The general types or a.ctior. Rppropria te 

.when these transient rates of i:"ltnke fol: 
into the dllTerent ran[:es are also dis-
cussed In Starr RC'port No. 2. The pur­
pose or these actions ls to provide reason­
able assurance that average rates of 
intRke by a suitable samr~' · r.n ~··· · ··.1 
population group .. ave; .. 
£ample and averaged ove; r·crh,,"·: ( • :1·. 
of the order of one ye;ir. do not e~ceed 
the upper vnlue or R.;rni;:e II. The l!en­
ernl character of these e.c~ions is £ug­
rested In the !ollowini; table. 

THU n--Ouou Sc..i.LU or At'TloJ< 

R....nr" or tn.n~IC'nt l 
n&.e o1 d&Jlr lnLu< 

-------;-----------
Ra.nr• I..----···--·· 
lh.Dr< n ............ . 
Ranr< DI .••••.•••••. 

Rec0771me-ndation3 on J!a-ZZ6, 1-131, 
Sr-90. and Sr-89. The Council has given 
specific coru:lderatlon to·. the e!Tects on 
man of rates of intake of radlum-226, 
lodine-131, strontiltrn-90 and strontium-
89 resulting in radiation doses equal to 
those specified in the appropriate RPO's. 
The Council has also reviewed past and 
current activities resulting In the release 
of these radionuclides to the environment 
and has given consideration to future 
developments. For each of the nuclides 
three ran~ es of traruient dai!i· intake are 
given v.·hich correspond to the i;uidance 
contained In Recommendation 2. above. 
Routine control of useful applications of 
radiation and atomic energy should be 
auch that ~>.peeled average exposures of 
suitable ram pl es of an exposed popula­
tion gro::;:i will not exceed 'the upper 
value of Range II. For lodine-131 and 
radium-2:,.,, this value corresponds t.o · 
!he RPG for the average of a suitable 
6ample of an exposed population gTOUP. 
In the ce.ses of strontlum-90 and stron­
tlum-89. the Council's study indica t-ed 
·that there Is currently no known opera­
tional requirement !or an lntRke value 
a:; hlgf> a• the one correspondinc the 
HfG. He ..• ~. a value estimated to cor­
respond to coses to the critical organ not 
great.er than one-third o! the RPG has 
been used. 

The guidance recomr.iended b.elow is 
given in terms of transient rates o! 
<radioactivity) intake In mlcromlcrocu­
rles per day. . Th.e upper limit of Range 
II is based on an annual RPG <or lower · 
in case of radioactive strontium> consid~ 
ered e.s e.u acceptable risk !or e. IJfetime. 
However, It ls necessary to use averages 
over periods much shorter than a life­

·time !or both rndialion dose rates and 
rates of. Intake for administrative and 
r~·,ul~toP ''111·poses. It Is recommended 
! 11,.- sucl: · · :riods should be or the order 
flf or:e >ear. It Is t-0 be noled that values 
listed In ihe tables a.re much smaller 
than any sln[:le Intake from which an 
lndi\'ldual might be expC'cted to sustain 
lnfur.r. 
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It is recommended that: 
3. Cal Tht foilowinr guidance on dally 

int.ake be adopted !or normal pea.::r·:ur.c 
operations t.o be applied to the averi.ce 
or suitable samples or an exposed popu-
1.a tlon group: 

T 1.11.LI 111-RA>,r.£~ or T'aAw~1rw~ ~A.TES or l>i."TJ."1 
( ... K"llO\•K"BOCllP.Jt.? f'c• DATi roR l'ar ,,. GJr.A.t>Ctt 
Sc.u.% or .AC'TIONS 8f"llilWJ.1T!!::1: u; ']. 4f,L[ 11. 

Radioouclldeo 

Radium-:!% •••••• 
lc:>din.-JJJ '···---· 
6Ltor.1ium-00 •• --
6troctium-!s'il ...... 

Ranr• l 

ll-2) 
J(i-1(\• 
')'"-2fli.1 

X..-2,0l.lG 

Ra.Dr• Ill · 

:l(o..ll'.(l 
)0:-J.(lr! 
:ic-1.1• ·o 

%.W:'-~.M 

I lD ti1f' c.a.sr Of fodmr-1:!), the 'Ulhlt'i!t' UC.j•lt• ""'nuld 
lorJujr on!)· s.rr.n!I thl!Orf'J1. Ft1~ "uu:~. Ctit h Pli t._., 
tltt' tt,vrc..u~ would ot1: Lt<' UC't-<"'je<i bl ratt:<- or 1nt.:.1~t: 
hither 

0

tJy I td.C'Lor or 10 t.Jat..n lbCS.C ApphcLt.h: t..o lt:.l.l.lJ 
c..hlldrcn. 

<bl Federal agencies determine con­
centrations of these radionuclia;o~ ln air. 
wat.er, or Items· or food ap;:;licab!e t::.. 
their particular programs wh1ci: are con­
&istent wlt.h the guidance co:-itzinl':i 
herein on averag·e daily int;\ke for the 
radionuclides radium-22e, lodin!'-131, 
&trontium-90, and s~rontium-89. Sorr.c 
of the general considerations i.r,rnh~d ir. 
the derivation or concentration vp.lues 
from lntaki: values are given in SLaff Re­
port No. 2. 

It is recummended that: 
4. For redionuclides not considered In 

this report. agencies use concentration 
values 1n air, water. or It.ems of fo,)d 
which are conslsttnt with rcCOJ;!tnende.:: 
R.e.d!atlon Protection Guide~ ·and the 
general guidance on lntaf·.e . 

In the future, the Council w111 direct 
attention to the development cf a;:;;Jr-::­
prlate radiation protection g"uidanre i.:,:­
those radionuclides for "·hich such cor.­
i;lderation apper..rs a.ppropria te cir neces­
sary. in i:ra:-tll:tilar, the Cour.cil w:il 
study any radionuclide~ !or which u~~­
!ul applications of radi&.tlon or a\..::.m:c 
energy requ!re release lo the envlror:mer:'. 
o! &ignlflcant amounts of these nuclidts . 
Federal agencies are urged to illfc:·r.1 
tht Council of such situations. 

.AsRAHA~~ RI s1co1T, 
· Chairman, 

Federal .Ractiatiu11 Cou11cil. 

The recommendations numbered "l" 
through "4" contaim·d in the a.Lo\e 
memorandum are ap;-irovcd for the ruicl­
ance of Fedcrnl agenci<'5. and the rr.e1,·.o­
randum :;hall bt pub!1shed in tbe F:n-
1:1;.~1. REGISTER. 

. JOHN F. Kt:NN£DY. 

StPTEMDER 2p.- 19~1: 





Table 9. Maximum Annual Oose Rate in mT'f!.ftl/y for a Living 
Pattern Consisting of 100: Tim; on Eneu Islo.nd 

Case When Imported Foods are Readily Available in the Diet 

Bone ~arrow. 

Whoiebody 

1 "cs+"sr+ 
Ingestion 

121 

100 

External Gaana* 

20 

20 

C.:..:;z ~.;:;-, :..~~:.1 $:.:?:;:~:~nee Crops are in Full Use 

Wholebody 

l . '·. 5i ~ ' . ' ,:{" 

Ingestion 

233 

189 

+Al 1 food cr0~s 11re fl'\>rn Enet' Island 

*?<atural t>ackground subtracted 

50\\511 

E.x tern a 1 6aJ:!ll\a* 

20 

20 

Total 

141 

120 

Total 

253 

209 



\ 
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Table 10. Kaxi11YJm Annual Dose Rate in mrem/y for 1 Living 
P~tt.eTTl Consisting of 80f tiine on Eneu Island and 
20% time on Bikini Island 

Case '1lhen Imported Foods are Readily Available in the Diet 

117Cs+0 sr+ 

Ingestion Extema1 Ganina* 
I 0 <( t S1" -Bone Marrow 121 67 1-17 3 ;z... 

Wholebooy 100 67 '7 '-f 3L 

Case ~hen Loca1 Subsistence Crops are in Full Use 

. 
117Cs+'°Sr+ 

.; . 

Ingestion Ex te TTl a 1 Ganma * 

Bone ~rrow 233 67 Li '1 3 ]._ 

Whole body 189 67 l.j y 3 2-

t\OllS18 

Io 'fc 
,.... :' 
:;· I. 

Total 

188 I/,) / .)- "-

167 I"(~ I :i: -. 

Total 

300 2.71 2i:: 

256 L'3 3 ). ;2 I 



-.. 
Table 11. Kaxill'JJtll Annual Dose Rate in mrem/y for a l1ving 

Patteni Consisting of lOOi ti~ cri Bi~in1 Island 

~se When Imported·Foods are Readily ~vailable in the Diet 

Bone Karrow 

Wholebody 

1 nes+"Sr 

Ingestion 

941 

877 

Ex te ma 1 Gallma * 
256 

256 

Case When Local Subs~stence Crops are in Full Use 

Bone Harrow 

Wholebody 

Ingestion 

2013 

1849 

*Local Background Substracted 

so11s1q 

External 6anlna* 

256 

255 

Total 

1.197 ~ 1.2 reg,,/y 

1,133 ~ 1.1 ~y 

Total 

2 ,269 ~ 2.3 rem/y 

2 ,105 ':aG 2.1 rem./y 



Table 12. 30-Year Integral Dose in Rem for a Living Pattern 
Consisting of 100~ time on Eneu Island And Isnported 
Foods Being Readily Available 

Bone Marrow 
Ingestion Wholebody and Bone 

1 , 7 Cs 2.25 2.25 

'°Sr 0.70 

2u+2upu .00045 

l'tlAm .0012 

:ti. 1 Pu/HJ Am 0.00058 

External 0.433* 0.433* 
Ganma 

Total ,. . 2.7 3.~ 

·~sed on an ~nitial dose rate for Eneu Island of 20 mrem/y 
and assuming the entire dose is fro~ 117Cs. 
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Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVI!'+:> PATTERN CONSISTING 
OF 1001 TlKE ON EHEU ISL.AHO AND FOR FULL USE OF LOCAL SUBSISTENCE 

CROPS. 

INGESTION WHOLE BODY BONE l'\ARRO'I". AND BONE 

137 cs 4.25 4.25 .. 

90Sr 1.5 

239+21topu .0008 

21t l Am .0021 

21t1Pu/21t1Am 0.0019 

Ex tern al 6anma 0.433* 0.433* 

TOTAL 4.7 6.2 

* Based on ~n ititial dose rate for Eneu Island of 20 mre.m/y and assum1ng 

the entire dose is froui 137Cs. 
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Table 14. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF 
lCX> i TIME ON BIKINI ISLAND AND IM.PORTED FOODS BEING READILY 

AVAILABLE. 

INGESTION VHOLEBODY BONE MARR();( AND BONE 

137 Cs 19.8 19.8 

90 Sr 2.2 

2.39+2i+Opu .00051 

21t l Aln .0013 

2'i 1 21+ l 
Pu/ AM 

External Ganma 5.54* 5.54* 

TOTAL 25.3 27.5 

* Based on an initial dose rate of 256 mren/y and assuming that the 

entire dose 1f from137Cs. 
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PAlTERN CONSISTING OF 

INGESTION 

137 Cs 

tosr 

239+2i.o Pu 

2lc l /v.ri 

21i1pu/2.lt1Am 

100 S TIK£ ON BIKINI ISLAND AND FULL USE OF LOCALLY bROWN SUBSISTENCE 
CROPS. 

WHOLEBODY BONE ~RO'K AND BONE 

. 41.6 41.7 

5.6 

.00094 

.0024 

Ex te ma 1 Gairma 5.54"' 5.54* -
TOTAL 47.1 52.8 

* Bas~d on an initia).dose rdte of 256 mrem per year and·ass1ining that the 

ent1re.dose is froml37Cs. 

sot 1ss3 
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FREEDOM OF INFORMATION ACT REQUEST 

Mr. Milton Jordan 
Director 
Division of FOI and Privacy 

Acts Activities 
Departm~nt of Energy 
GB-145 Forrestal Building 
1000 Independence Avenue, S.W. 
Washington, D.C. 20585 

Dear Mr. Jordan: 

i•os1 or1 •Cf BO• ;-1,;i, 
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I( l C P"\'"t[ °' ?) 

t.1Alll'$••ALL~ 01 r1c[ 

PC!>' C"I'"• .:£ fli"I~ 1~~ 

1sau~ orr1cc 

P'.·'._," ::'tt . ! ~: t •.?;.t 

,.._..? .-.•. ~:, or rn:c 
rri :. • :· 1 , r t• .} , ,.,.,~ r. 

COlO"l•A,YA:'>. 

TCl(PwQ..,[" i'4J 

WASHINGTON 01"FICF: 

1'l.& ~1:1.Tl(NTH 5T"[(T. N,W. 

SUIT( lOO 

WASHll'.'"7il0N, 0. C, %Cl0J6 

TCL[,.HONt (20%) 23;:.,0::1 

PLcAsc "'CPLY ro Washington Office 

August 3, 1979 

This request is made pursuant to the Freedom of 
Information Act. 

Under date of May 15, 1979, the Assistant Secretary of 
Environment sent a letter to the Honorable James A. 
Joseph, Under Secretary of the Interior, having to do 
with Bikini atoll, Marshall Islands. Attached to the 
letter is a document entitled "Radiological Implication 
for Resettlement of Eneu Island." This request relates 
to that letter and its attachment. 

Hereby requested are all documents, records and materials 
related to the following: 

; 
' L· 



Mr. Milton Jordan 
August 3, 1979 
Page Two 

1. On page 1 of the attachment, the following 
statement appears: 

"Based upon previous experience and past 
practices, however, it is doubtful whether 
imported food will be a significant part of 
the daily diet." 

Please provide any and all records, materials 
and documentation for this assertion. 

2. On the same page the following statement is made: 

"It can also be questioned whether or not access 
to Bikini Island c~n be controlled." 

Please provide any and all records, documents, 
reports and materials which form the basis of 
this assertion. 

3.· On page 2 the assertion is made that in August, 
1978, the Bikinians "left their Atoll because 
measurements of radiocesium made in April 1978 
showed accumulations in the bodies of 13 out 
of 101 people such that if this level were maintained 
for one yea~, it would result in an annual 
radidtio~ do~~ eq~~- to or greater than the 
500 rnrem/yr federal radiation protection criteria 
for exposure of individuals." Please provide 
any and all records, reports, documents or other 
materials which form the basis of the factual 
assertions contained in that statement concerning 
(a) the degree of volition in the departure of 
the people of Bikini from their atoll, and 
(b) the measurements of radiocesium in the Bikinians. 

4. On page 2 of the attachment appears the following 
st"lt-···r-.10nt·: 

"In eariy l~~9, new information was obtained so 
that dose predictions for residence on Eneu 
Island could, for the first time, be based upon 
data from analysis of actual food items of the 
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Mr. Milton Jordan 
August 3, 1979 
Page Three 

diet grown on the island rather than on theoretical 
predictions derived from soil concentrations." 

Please provide a ~opy of all records, reports, 
or studies or other documents or materials which 
form the factual basis for this assertion. 

5. Regarding the text on page 6 of the attachment 
which appears at footnote 10, please provide a 
copy of any study, report or other document which 
forms the basis of the decision to employ the 
federal radiation guidance which is taken from 
the Enewetak Clean-up Environmental Impact Statement 
of April, .1975. There is no need to provide any 
materials which are contained in the Environmental 
Impact Statement. This request is for any additional 
or other materials. 

6. Plese provide a copy of the publication relied 
upon for the calculated dose estimates which is 
cited at footnote 14 of the attachment, "An 
Updated Radiological Dose Assessment of Eneu 
Island at Bikini Atoll," Robison, W.L. and 
Phillips, W.A., UCRL-52775, 1979. 

7. Beginning at the foot of page 7, the following 
statement is found: 

"The diets are based on the recent experience and 
observations of the scieritific teams who have been 
working on Bikini Atoll." 

No support is provided in the text or in the footnote 
for this statement. Please provide any and all 
rec9rds, reports, studies or other documents or 
materials which describe the "recent experience 
and observations" and which provide the names 
of the members of the "scientific teams" referred 
to in the quoted statement. 

8. With respect to the predicted doses presented on 
page 8 of the attachment, please provide a copy 
of any and all studies, reports or other documents 
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Mr. Milton Jordan 
August 3, 1979 
Page Four 

or materials which show the number of fatal cancer 
cases and the number of genetic ~~lforrnations to 
be expected from a dose of 170 rnillirem per 
year, and the expected increase in the frequency 
of such cancer cases and genetic malformations, 
to be expected for the predicted dose rates 
presented on page 8 of the attachment. In other 
words, what is the expected frequency of fatal 
cancer cases at an average dose rate for the 
population of 170 millirem per year, compared with, 
for the whole body, a dose rate of 210 millirem 
per year, 240 millirem per year, and 260 millirem 
per year? For another example, what is the 
expected increase in leukemia cases at 170 millirern 
per year compared with 190 millirem per year, 
260 millirern per year, 280 millirern per year, 
and 300 millirem per year? 

What is the expected frequency of genetic anomalies 
at an average whole body dose rate of 5dOO millirem 
per 30 years cornpAred with 2700 millirem, 3200 
millirern, 4700 millirem, 5200 rnillirem and 5700 
rnillirem? 

9. Please provide any records, documents and materials 
which would explAin why the attachment and the 
letter of May 15 d~J not contain any discussion 
of the biological risks associated with ,the 
predicted doses. If no such documents exist, 
please so state, and explain why such a discussion 
was not included in the advice provided to the 
Department of Interior. 

Thank you in advance for your prompt attention to this 
request. 

xc: Ruth C. Clusen 
Bruce Wachholz 
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