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Box~~--1./.:3~~~~~~~~~1 

10?~-!?7'~ August 21. 1979 
Folder tneeshe// -;bl.otUVS _l...J.:. --

. tcr. Theodore Mitchell 
Executive Of rector 
MfcronesiJn Legal Services 
Corporatfon. Suite 300 

1424 Sixteenth Street, H.W. 
Washington, D. c. 20036 

Dear Mr. Mitchell: 

The Department of Energy ts pleased to respond to your letter of 
August 3, 1979, in which you requested copf es of a nunber of records 
pursuant to the Freedom of Infomat1on Act. The following responses 
are nlRbered to coincf de wfth your numbered requests. 

Item No. 1. The statement 1s based upon testfsnony presented by 
Messrs. DeBnmi, Vefssga11, Deal, DeYoung and Mrs. Yan Cleve, and others 

Hearfngs l>efore Subcomnfttees of the Coalllfttee on Appropriations, 
use of Representatives, on April 12, May 2'2, ind June 19, 1978! 

. Copf~s of ~rtfnent portions-of that testfa:>ny are enclosed (Tab A). 
Additional relevant f nformatfon 1s available 1n the Hearings testfmony 
conducted by ·the SubCOll'l!11ttee on July 25, 1978. We do not have a copy 
of the ffnal transcript of this testfmny. 

' 

---·--·· -·-" . 
--· ... , ... 

...... 

.............. 
-a:r,:rr~ 

••Tll 
•Teo· ........ 

••mar.ti .... 

...... 
............... 
~1\-TA'IT"lr.9 

. ..... 
............... 

-••n•r.91 •••· 

aaftl 

. ............ 
•••n-•I •••· 

). 

Reports from Brookhaven National laboratory fndfcated that the Ces1m-137 
levels of B1k1nf resfd~ts increased with time until 1978, and decreased 
thereafter (post-relocation). These data -.iere based upon whole body 
countf ng measurements. A sunnary of thfs 1nfonnatfon 1s enclosed (Tab B 
This fncrear,e 1n body burden cofncfded with fncreased avaflabf11ty of 
locally gro.ri terrestrial foods, particularly coconuts. The Cesfum-137 
measurements suggest that ef ther the quantity of 1ll(>Orted food avaiJable 
to the people or the quantfty of available imported food consumed by the 
people was below that level needed to lllOderate the increase fn Cesium-13 

_ .... 

7 
body burdens as locally grown foods became available. 

Item No. 2. The aerf al photographs of Bf ktnf Atoll (whfch I believe 
have previously been sent to you) show that the Bfktni and Eneu Islands 
are separated by approxfmately five •1les of reef. At low ttde it fs 
posst.ble to walk from one fsland tom "other. Consfderfng the facts ,. ·. 
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Mr. Theodore Mt tche 11 - 2 - August 21, 1979 

thlt the island of B1kini 1s the longed-for home of the Bfkfnf people, .. 
that houses already exfst on the 1slend, and that tens of thousands of -
coconut-trees ire on the island, • feel that ft 1s valid to raise ··. .,..._ 
the question of whether or not tccess to B11dnf Island can be controlled 
1f the people reside on Eneu Island. (See also previous conments of · 
Mr. DeBr&111.) There are no other records cowering the request fn 
Itel! Ho. 2. 

Item No. 3(a). lhe Department of Er.ergy has no records bearing upon 
th1s subject. Inquf rfes of this subject presumably should be df rected 
to the De_partment of Interior. 

. . 

Item No. J(b). Please refer to the Brookhaven National Laboratory 
fnfonnat1on provided fn (1) above. If body burden levels of Ces1"'1-131 
were to be equal to or greater than 3 .,cf, ft would be expected that 
radiation exposure levels at or above 500 m111frem per year would result. 
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}1'h1s ass1111Ptfon fs based upon Publfcatfon 2 of the International Connfssf 
/iOn Radiological Protection (Report of Connf ttee II on Permfssfble Dose fo 

Internal Radfatfon). In that publfcatfon ft is stated that~ the aexfaun 
peniissfble body 'Jt!rden of Ce!'~t.!11-137 (assuming that the total body fs 
the organ of ct1t1cal referer.ce) for occupational exposure 1s 30 ..Cf 

Dr1 ,, 

(see Tab C). Sf nee the occupational exposure Umft fs 5 rem per year, 
the body t>&;t"dan cf =~~~ u;;-.-137 H:iultfng fn an exposure level of 1/10 of 
5 rem per year ( f .e., 500 m111 frem per year) 1s 1/10 of the 30 iiCi value, 
or 3 \let. 

lten! No. 4. Lawrence L fvennore Laboratory (lll) currently fs fn the 
process of ~r@l!'•Pfr~ ~·,~n1t•1 •rticles for publfcatfon fn the scfentfffc 
lfterature 1ddress1ng these 1ssues. Consequently, the articles as such 
do not yet exist, and the Department of Energy o~vfously does not possess 
them. However, enclosed (Tab 0) f s a copy of 1nfonnatf on "'11ch the 
Lawrence l 1vennore Laboratory sent to the Department of Energy consfstfng 
of the food concentrations of rad1onuc11des which Lll used fn calculating 
the dose estimates ~er df scuss1on. 

Item Ho. 5. The substance of the request addresses the bash of the 

A
decf sfon to employ the Federal radiation guf dance. The lnOSt relevant 
basfs for this f s the Federal Radfatfon Council gufdance as presented 
fn the Federal. P!91s~!. over the signatures of Presidents Eisenhower 
1nd Kenned - - · - · ' 

The text on page 6 and footnote 10 on the same page address the AEC 
rec0111nendatfo11a f.:,;· .,1crnn1ng ot Enewetak, the bases lor which are fn 
the Environmental Impact Statement. 
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Mr. Theodore M1tche11 - 3 - August 21, 1979 

Item No. 6. Lawrence L1vennore Laboratory (LU) 1s in the process of 
preparing this document. It 1s not yet available. The dose estimates 
were prov1ded by LLL, however, and eopfes of Wiat the Department rece1ved.i'ljPftliw 
are enclosed (Tab F). 

lteai No. 7. In resporise to your FOI request 1n Item No. 7, the records 
you requested are at the Lawrence L 1venmre Laboratory. They are in the 
process of being ass1mHated. As soon as they are forwarded here, tt 
w111 be determined whether they can be released and you w111 be proq>tly 
notified. We ant1cfpate no problems at this time. 

Item No. a. Risk estfmates of somatic or genetic consequences of varfous 
-radiation exposure 11!vels were not made. Risk estimates for some of the . 

~ 
... iH'~ Mccraw 

radiation exposure values identified (1.e., 170 111ll1re11 per year and !1'!!~~~ 
5000 m111f rem per 30 years) are gf ven in the Sll'lnr)' statement of the 
National Academy of Sc1ences-Natfona1 Research Council's Report of the 
Advisory C0111111ttee on the B1olog1ca1 Effects of Ionizing Radiation (Tab 6 ..... --~~ 
The Atomic Energy C0111T11ssfon Task Group Report published 1n the Enewetak 
Environmental Iht>act Statement, Volume II, Tab 8, pages III-11 and 12 
provides a somat'c risk assessment for 1 radfat1on exposure of 250 •1111.,,~~­
per year, the recorrrnended radiation protection criteria for the whole bo 
and for bone man'<*. 

Item No~ 9. No such documents exfst. 

We trust that this information fs respensfve to your request. 

7 Enclosures 

bee: Mr~. Van Cleve, DOI 
Mrs~ Clusen, ASEV 
Mr. Hollister, ADASEV 
Mr. Whitnah, OMS 
Or. Weyzen, OHER 
Mr. Deal, OESD 
Mr. Mccraw, OESD 
Mr. Brown, OGC 
Mr. Gelband, A0-44 
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Sfncerely, 

Bnice W. Wachholz, Ph.D. 
Office of Environment 
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Mr. YAnr.. 'We~ the Bikini people pnder fedt>ral ndiation 
~derJic~ 
~{;Th11. ~J were but the ndi&tion doae from inu.ke of food 

gun to nae. 
Mr. YATU. Did &nT go oTer ~top f 
~- %'L. None oft.ht peoplt have gone O\"U. the top as. far u- tl1e 

ct"SlUm e,·els. TheT are n~ close to the ma:umum allo~11bl1· do::<' 
from the muimwn of permissible amounts of cesium. 

Mr. YATU. A"' the people li~ in the bOUSf'.S alon~ thf' roan? . 
Mr Pto~ Yes.. &nd they are rtting the radi~int)· in thf'ir bodse!' 

from their iei., from eating the localh· (ro'lrll foods. 
l.n ret?'O!tpect, this i6 probabh t.M

0 

liig mist.&ke made in thf' be~in· 
nin~ of the re!etllemtnt program bl that .. , m&de !'f'<'ommendation• 
.-hich turned out to be impractical in the wnse that to han prden" 
~T;illl! but then ttll the people not to eat the products. 

Mr. YAtu. Wu he told to Jl'O,.. his e&rdeD &nd eat that food! Wa,: 
he told that he rould do that t tf{ pr II· The orl&lnaJ recommendatione prohibited eating ('f'T1niu 
oft e local foods. •· 

Mr. Y.1.TU. This is right. But I think I re.ad here the· bou!lf'~ V:t'Tf' 
liuilt on pads of conl and that the\" •ere told not to eat the C'OC'Onut 
crab. You u.~· you brought in outside foods at the initial st.ap~. 

Was this to cut do~n on the possible int.Ake of ndiatior. l"l"Siduals? 
Did yon brinr in outside food from the st&rt t 

lit. D£.~b Yes. sir. 

Mr. YA'JU. I guess out.side food is still being brought in. 
Mr. otYot"JoiG. It .-a.snot until Mrly la.st n.&r. Mr. Chairman. that 

tht tree crops 1.nd some of tl-e other •eptahle crops bepn to ~mr 
full\ producti\·e. So up until 1977 they ht.d been existing primarily 
nn food products that ..-ere brouP.l-t in from the outsi1k SOme of theSP 
•ere surplu~ agricultural oommOdit~ foods plus the local marine food 
..-hich had been certified to be suitable. · 

Mr. YAn&. When did they get theoesiumthenf 
Mr. 01Yo~G. As Mr. Deal indicated, whe.n this high le\·el of c..sium 

.-as re'·ealed, 1 aerie6 of &n&lyses were et.med ouL · 
Mr. Y" Tr..5. When Y&S it renaled t 
Kr. ll£"f~G. m 1976. 
Mr. Y 1tTrS. Then the Deot.rt.ment-were you still the AEC' in 1976 ! 

1ir. ~ ~e •ere ERDA in 1976. 
r. Afu. So Toa became a little J'l\Ort alarm~ than •hen 'C'nuwel'f' 

th~ Atomic Ener&,- C.Ommision. Jn '76 '\'On first enonunt.ered this, kind 
of a test. T1 t'h>c en 1ppi11l test &Ut J'OU had been m&kin.g of the people! If Dul- 1"2. lir. . 

f. l ATr.6. WhJ._tii.n~ monthlr, tiemi&Mu&llJj tnrT four 
ll)O!)thE., '>T -~·-
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Kr. Dul. I cu 1a.pp}y 100 1 1t1t•ment for the' ftOOrd. I will sin 
1ou ~ information i.nd we will supply a snmm&ey. 

[The in.formation followl: J 
V Clrnolofr ., .a.14olof'bal la .,. ·~ ~IOU 

~J"-9-'t,.,..•f.-... ,........, 
.&arut 19'M: Za.rl1 ncUoblolopsl Im'· ~pbed and ldnt!..led orpAlmu 

"1 ot Bltsm ·&DC! E:De .. tat .&tolll • nefa ud l.alulda. No l1"0ll uom· 
eoDdQCtld b7 tbe "Dmnrlft7 ot Wub· ..U.. ew11 ta pluta aDd uJm&ll doe 
·~II tor .&EC. MtUQJ'ftDHtl &DC! to ndioaetlT1CJ .... uwn..a. 
l&JD~ Wirt clirecwd towud G· 
~ nd1at10ll.. llOll&, pl&U, water, 
ud £ah . 

.April D8i : luner to ID ta PPI ta ell ta 
ID ordn that dow e9timat11 ea11 • 
11:1dt for Bl~ .I.toll l"Mi.S.Dta. T9UD 
led b1 Ulllnrs!n ot Wu~ 1::1:· 
tern&! 1"1dllt:IOC ID~l bf tbt 
.&EC BM.Ith ud l&fetr IAborator)', 
BJ.SJ~ 

reb\"'Q&l7 ulf. Bun11 wort doll• eo11· 
l'\UTt11t11 with c1nnup operation. b7 
'[!Ill Terai ty of WI ah! llf'tOll ldl1I tilrtl 
for .&.EC. nd b7 8Clutt.ta of tbe 
WMttr'll E11'rironme11t&l BeM&J"Ch IA· 
boratorJ ot tbe E0Tironme11w P?otee· 
t1on J.renc1, EP .&.. mader a meuior-
and um of aDderl"..aDd.1111 WSth ~-

JUDI 1970: Tftltl led bJ U11htrslt1 ot 
Waahinrton wttt. m rtlcl119 tion b7 
Btafr of Ult PllbUc B•lth Beml"f ud 
&EC. Colltt"tiOD of tbt tint air IUll· 
plea . .&lao collK'ted IOU&. plut&. &111· 
mall and made addltlonal uwrul ""' 
dlation musurementa. 

Ka7 1972 : Follo.-up su"e1 to0dueted 
after COl'OOUta planted oc Bl.k.inl uid 
::1... • •·'!:::di • l• •~Ill eoDltrDC· 
t.10%1 started on Blklnl Ial&Dd. TeLm 
1t'4 by rninraitJ of Waablllrton wtt.b 
part1cl119t1on br 1elentiltl troai the 
Wett.e~ l:Jlnronmental Baearch 
Labortt.c>l'1. EPA. &Dd A.EC. T-.m 
perton:npij air •mplillc. collected 
80lla.. ~Int.a. u1lmala. ud made u· 
terual radiation meuureme11ta. 

.April 19'i4: Followup 1uner of Dumer· 
0111 &tolla. lDclvcliJlr Blktal. eoo· 
•octed jol11U7 b7 ltalf ot t:niHraitJ' 

. of Waablllrtoll aod Broothuen 1'•· 
Uoaal LaboratorJ for t.bt A.EC. ne 
S'IU"TfJ' taJll collected amplet of 
80111. pla11ta. a11Lm1l1. rrou.rid .. ier. 
ud made e:nemal radJ.atioa _., 
,~,..f!'fl'.~!."' 

•• : I : E 1 of DmDtrou.I 
. ~ ".'\IDOoctK ,. .. .zitJs b7 CniTef· 

attr of Washlllrtoc ud Brookllnen 
National Laboratof7 for tbt .A.EC. 
O..i..,iea o! 8011 .aod food eollteted 
alone with uuruJ 1"141at1a11 .-. 
aremezita. 

ll&jor contribator to total erpo1ure oc 
Blt.llll ud ~u 111a11c11 LI c .. llli. 
Linell T&rJ cou!derabl1 ~ laland 
to lalnd ta tht Atoll. Set lil.S~l.90. 

Cod.rm •rller sune1 resulta for U· 
terul ndJ1t1011. C.-1.Si uid Sr-90 
pl"f'domlziate ln terre9tnal orpDJ.ams. 
Oo-eO aDd ~ ill mar1De orsan· 
1mD.a. lee NV~215-e-

Conanr. earlier sune1 result.a. t..Yela 
ot Pa ill air are t1to orden of m&Pi· 
tllde .io..- rac. pidea. Set 
IWlllrlllr. 

Badioaoclld• ie~ell alo..-11 .s.tru• 
lllc Earlier estJmata ~rmed bJ 
t.bue data. 

lee N'V~25-32 1 aDcS B~L :i0196 111 
pre& 
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~ril 1rn · Pr'Plimlnarr su"'~ or Bi­
kini and Enfc Jal&llca caad1:1cted 
jol.DtJy by t°DJTeraiq or lt"aahin~OD 
ud B~Tft ~atiOQ&J Laborator:c­
for ERDA. Sc:NeDiDC nn•,- of esur· 
aal ndiltlcm kT•lf and eoU«t.loo of 
eomr 10ll &Dd TIC"tA tiotl amples lll 
p!'Pp&raticm for a ma;or nner later 
this rNr. 

Janr l9i5: J. major IM~ nne,- of 
Bikini and ~u bland ezteni.al n· 
d.iltiOD WTf'IF 9:U eoDducted lJr La~· 
rftll"f LITf'rmorr Laborlto~ for 
ERDA Y!U. partictpetiOll b1 eden· 
t1SU frcmi EPA. t:DinrsitJ of Waab· 
lllrton. BrookhlTPn Saticmal Labora· 
torr. aod ERO.\ . .USO ample. of 
10il. planu. anlJnaU. and eisteni ud 
CTOUnd .-atf'f 9:f'l"f ro&Hcted. 

Aprll l9i6 : A ~TTf'Y Of Hlf'Mlll radii· 
tiOtl lf'TelE OD 1-:aai Island. tbf' ad 
Larres: islacd at Bildni Atoll. eoti· 
dDCtf'd b,- BrooJ.;h1Te1:1 Sational L&b­
orator; tor ERDA. 

&ept.fml:'lf'r 19iC. CODduct of a jol.nt 
sun·•y of 5 Atolb U>eludlnf Blkloi 
by t"lliversitr of 1raabin~oc and 
BrooJ.;h1Tf'D SllJooal L&borator,- tor 
ERD • .\ SuTT•rf'd es:tenial ndiatioc 
leTels and colle<'ted eriTiJ'oclmentAI 
amplts. 

.6.pril l9':"i. fsitt Tillu br BrooUiuec 
Xational Lallooratnrr to plati lllat&lla· 
tioc of ~-1r.dmlll pt>tl'el"f'd alr am-
1>llcr station' Bltioi Atoll oo• of 
tour sit~ iui io1:1r·t~ air umpll.D& 
WorJ.; auppoMf'd b:r ERDA. 

Oet.ober ur.;: Brookbueo Natiocal 
Laborator,- lllstallf'd W'llld·powerecl 
lODf·t•nti air •mpllnr llt&tiOD 00 
Biklt11 lllacd 'rorJ.; sapponed bJ 
DOE. 

Espocul'f' ntH oo Bitlnl Jflanrl 
llichlr nrialJlr EDtu JslAnd dos.+­
ntu lo.-•r thar. B!tlni. ct11=1tr11 
.-.t•r OD hotb Uland~ '' a~ptalih> 
for drinkwtt Som• •·el.I 'Wf'ater ar­
erptablt. oibu 11rell' ua~uibl• 
for drintlllr: ~ t"CR~lflil. 
llm a,.,._ 1. 61913 Pt. J. 6:?1iC 
618':11 Pan 2 :m:-:-s. Pan S. 61~-:-" 
Pt. 6, !lo\"~~32 'and B~L :.OiltC 

To be publishf'd. 

To be pgblishf'd 

llte IMDtUif'd. a~meot obtainf'd 

Data not 1f"t a'l'allable. 

19i0 ': Pool~ urin• t"Ollf'(.'ff'd. u.al:rlf'd for Sr·90. C.·13i. and Pt1·23&. 
lllil ': Ponlf'C'I urloe t"Olle<-tf'd. analJ&ed for Br-90. C.13i. and Pu-239. 240. 
1972 ': rnnlf'd nrlnt Mllfl('fM. 0.-JSi CODC.Dll"ltion 8b~·1 faetor of f lnt"n11"4' 

o•er llTO. Br-90 lllcreue l1fat'tOrof2. 
11T3 ': «~·13': ln urint- tuchf'r than 11170 bJ fa1:1or of about 10. Rr·llO lnt'n'I~ i" 

faetor of t. 
A1•ril llli<i •: First 111 Th·n <'OQJltlDI tJf C.117 111 Bikini '"ld•nt~. C.·13i urln• 

nluf'I about •~ u 1973. lr-90 S.•ell do~ Df'U 1970 nlue5. Pu·239. 21<'• 
11.icber tban 19il b,- faetor of about 6 • 

April 1975: h-m. 2"° blrber than 1rn br fat"tor or 10.• 
Fall l8i6: 1"1>·23&. 2-tO blrber tb&D JITI bf fae1or of 2.' c ... 1Si urlM T&IUf' .. 

• 1 .. 111u tro111 1n•raJ ... "'" "bt11llM l8 •• ftllOr'l. Ir~ u• C.·111 '"' •omtn111 tn n. tf'Tflltr\&I H'l'iro-Hl. C.-4C> &Del r.~ la aubt •Til"llD•HI, aad • ·•·24l Hd 
P. S:t- tttl an l&pori&at I• 19111 SdtMettTltJ n 8faia! .&toU w Me11ato( Jpl6eoaat11 

. " l• 'm"l"ilar ~. a ..... t laCT1•ula at &renat tiam u ... pit 8- aad l'O at attlal 
-..:..~ 

I ..... ,. ... 11\42( .... P1 1116. 
·n~ rwalt, n1ptt1.. aaaplft _, ._,, MD -ta.ataatt4. etTOr t1 _,11,...at 

h eJOO o/o. 
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~r tlau ll'TV lt7 f&etor fll &boat ID. l.r-IO Jajpet lt1 faetor ot ahoat l. Mmao 
CloQud t.o Unrmu, M.&111. U'T'7. 

Ila: 1r.i. leeoDd iii TiYO eomitl.111 of Bl.km! r...ld&ta. Oolleic-dac ot lust •ohl.!Des 
ariAt ampla rwalo ~ T2lle ne,..,.. c.-ir. kJ"deiD fOr :C l.DdindQ&la 
la 1111 &I JO t1lMI tllit &"f'Uq't for 8 la41"1dUll iii lt'U. Two ladindu.'11 U.d 
WI bardeaa of C•lJ':' of 16 ltC1/k& •b.lc::b ta TU'} MU tJw m.aximUDI ~· 
lilt ba.rdea ot 41 •Cl /tr. M-.a Oonud to U•ena&n. Ma1 11. im . 

. Oetobtr im: IA.rrt nlum• V1At a.mpl• C'OlJet'tfod uder controlled CODC11Uou 
co uotd c:rom ('Ollta.lllJuticm. a.u.tta t.o be a'rLllablt iii MaJ ms.. 
Mr ~We madt J"llSUrveys of the Bikini enrironment., inclu~ 

10il an Cn>u,ndwat.ers in 1969j 1e10 and 1972. A.Mu} collection ol 
llrinf 1&J11plea for radiation ana nis began in 1970, &nd Tith those peo­
ple who were •or:lr::ing for tbtJjiteultural a.nd housing projects. 

Mr.Y.t.n:a.Arttheseonh·B· · i•nst · tit ~u res.,Slr. 
~. ~.t.n:&. Did you ha.Te non-Biltinia.m working for them at tha.t 

timet 
?dr. ~L. I can't answertlu\t. sir. 
Mi. N Ot'l'Q. It ia my understanding that there were other !r!ar­

sballese in the .-ork force .-ho .-ere not from Bikini. 
Mr. YAn:s. You enmined them as well. Were thn en.mined 

through that time ' • 
Mr. DEYonoo. Yes. as long u they "trtre on the ial&nd. 
Mr. YATU. Go a.head. 
)Ir. ~L. We lat.er included collections from the people who bad 

return liti.ng in the houses: monitoring the Bikini residents was 
done by .-hole bOdy counts in 1974 a.nd 19ii. 

Mr. Y.t.ns. What is a .-hole body count Y 
)fr Dr.AL. That is a nry sophistie&tM (."()unting ~m where you 

essentially sit in a. chair and .-here you have a counter that detects 
radiation from !ht cesium that h&S been taken up in the body. It actu­
aUy counts the body's burden of cesium. 

Mr. Y .t.Tr.&. Is that the same strontium' 
Mr. DLn_They trat"el U>gether in the body. You can see tha.t the 

strontium is--
Mr. Y •n:a. These art lin the heavenlv twins. 
Mr. DLu.. Yot1 can me.a.sure the strontium .-ith urine sa.mples, but 

lrt ha•e not been llble t.o SH much of that in the urine S&mples avail­
able to date. The\" do the .-hole bod~ counting sample for cesium. 

We bad a major rHun·ey of Bikini and Eneu Islands in 197~. 

U'.lt:'LTI or TB2 1915 lil>lATIOl" ·~ 

Mr. Y >.TU. l"'ntil 15 you found nothing. What did your tests 
aho,,. r 
~· DEAL...That is .-hen we began to see the rise in the cesiWTJ .. 

r.4 ATES. Will ~·ou pla~ in the rtt0rd a st.&tement reprt>Sentmg 
tbt le> els ~ou found ' 

[The mformation follo1r1 :] 
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Pft'.Nt C[SltJf-137 LEY£lS OBTAl"ED BT WHOl.£ BOOY COUNTING - 1974• 
MLCS row.cs 

-· _..ct•• nCt/•9 body wt.•.- "o. ...,ct nCt/•9 body wt.• .. 

ltktnt I .129 1.84 (0.0-5.11) 1l .073 1.15 (0.22-3.26) 

Uttrtt ' .262 4.05 (2.64-6.84) 1l' . lll 2.13 (0.~-3.85) 

"°"91l1p u .475 7.76 (4.J7-l6.J) l4 .304 5.lJ (2.71-lJ.4') .... •t .... t.. 4 -.001 0.0352 (0.0134-.0791) .... 
-.J 

°' 

~eNWCe - •SCM24. •1 TWlftty-Tnr Anttw of Mtdtul Flndtn91 fn 1 Mar1h11lHt PocMtlatfon kcfdtnt11l1 
t:1 E•PGttd to R1dto1cttve Fallout,• Conard, ~pte'lllb•r 1975. 
C> • .,.fcrocurt•s 
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M£M CESIUM-137 BODY UD£NS IN ~J\.T MRSHAU£SE - 1977* 

MM.ES 

"°· J,l(t** nCtllCQ BodJ wt••• 
"°"9f lip 34 0.291 5.04 . 

+0.11**** +1.97 
(O.Tll-0.680) .... • -

UttrH: 27 0.119 1.79 
+.048 +0.77 

(0.~0-0.215) . .. -

IU.tnt 22 1.301 19.1 
+O.ll +10.5 

<o. rH-J.u2 > -

llt!dtcal r .. 1 .• 00151 .0195 
+0.00052 +0.006 

( .oolbs-.00216) 

*Reference - Conard. llft.. to LtvtrMn. Mly 11. 1977 
-ft1crocurt•1 

•••N1noc:urt•1 l»@r •t109r .. of body wet9ht 
-••stand1rd ctewtatton 

H•••R1n9e 

FOW.ES 

No. ,!!Ct 

20 0.182 
+O.OSS 

(0.~7~0.271) 

21 0.0791 
+O.flZ 

(O.trll 0.131) 

20 0.925 
+b.47 

(0.~4-2.234) 

.,. 
,-·-.. 

nCllla lod.r wt 

l.13 
+1.1 

1.2t 
+O.SI -

14.1 
!_6.l .... -..... 

O> 
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~ CE$JUM-1l7 BOOY 8\JROE"S I" MARSHAllESE CHllDRE" - 1977• 

M..CS 
No. .@Ct .. nCt[Kg Bodl wt••• 

"°"ltl•p s 0.217 7.65 
+-0.044 .... •1.21 

(O.T68-0.246) ... •• -

Uttrtt 5 O.OHl 2.22 
~.018 •0.66 

(~.0"49-0.091) -

11ftnt ] 1.04 32.3 
+-0.21 •7.1 

(0.~4-1.331) -

._,ef'MICll - Conard. Ifft.. to Lt",."• Mly 11. 1977 
..,.tcroc:urfet• . 
·~nocurttt rer •t1ogr111 of body w@tght 

.. ••stand1rd d@vt1tton 
-•••R1nge 

"""" ... "' 

FtMAl.CS 

""· )ICt 

5 0.265 
•0.092 

(0.~4-0.396) 

s 0.080 
. +-0.024 

{O.n51-0.1o8.) 

3 0.861 
•0.29 

(0.106-1.196) 

•· 

nCt[ltg lod,r Mt 

S.97 
•2.1 

2.84 
•1.1 

22.3 .... 
•15.3 -- ~ 
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Mr. Y ATD. Then in 75 all gf a mdden ngy tb•t yop U'! ERDA IOU 
fi:od thf' . 

JG. bCT: ln '7~ ~ wert uked by the Department nf Interior for 
aa'hti oh DUI I dint addition&] bouw iJ:i the interior of Bikini Ialand. 

It wu at that time..,. IDOWlted a rather Jar~ survey e!ort which 
incloded a lot of people ~ out and walking around the wand with 
instrument&. We h&n nry larre SWTeys done at that tiJM with 30 or 
40 people "'°ing oat and making zneuuf'!~nta of the toil. w&ter sa.m· 
plf£. v~ion amples. &nd mee.su~ tht ute.mal rt.dioactivity. 

Mr. YATm. Were theee te9t6 being t&hn prior to 1975 as well t 
Hr Dr•• Y .._ But not uywhe.re near the 1e&le we did this time. We 

conoentrated ori Bikini Isla.nd. It is precietly for this !"!uon trt want to 
ha""~ L9\. aerial s11T"T"ey bec&use we can co,·er ~uch more territory and 
much faster and we can see the same JeyeJ.s. 

When yoo ha-re a pemn walkini around. it tabs mo?'! time. 
Mr. Di-NCAN. I undersood wu to sa~ that this ri9' iD thr le'"el of 

musure.ment.s of strontium ~n in '75 a.nd that your preliminary 
analysis indicates that it is oomi~ from the food SOUTt"e and that that 
food source be4z:an to mature last year. 

Ho"llr can we mu.sure the increa...., in '75 .-hen vou sa~ thu it is c.om· 
int from the food if the food 11"a&n't ~ing produced until 'i7 ! !fr ~L. That is a very~ question. 

r. ~rur hu done a Jot of thOIW' surveys. · 
Mr McCu w. ~en the peoplf' first returnf'd. there we?'! fe-..: if an~ 

t.eh'estria1 food iums g?"01"'TI in Bikini Island soil. and a,·ailable for 
thtir use. There at'! some thin~ that ICf'OW 11"ild. There .-e.re a few <.'OCO· 
nuts and arro.-root. There wa.c. a si~iJicant planting of coconut trees 
duri~ the P.rigcuh1ral rehabilitation efl'ort. 

Mr. DcscAs. Those were the ones that be~n maturin2 in "76 f Am I 
not c.o~t' We an- in '78. so last \"e&r would ha,·e been '77. Ru1 no"" he 
iJ sayin£ that the planting began to mature and it was 'i6, so we &re 
narro1t"ln£ tne ~ p. 

Mr. otYoc-sc. Itstal"fe-d in '76. 
Mr. DrscA:s. It could be coconut or arrowJ'OO( that .-as being don· 

•sumed prior to "76. You~ to noti~ a rise in tht Je'°e.ls of cesium 
and t.hat th0&e Je-rels ha\"e rise.n more rap;dh· since the domestiC'&ted 
plants r.:1tured and were consumed by the inh&.bitants. 

~·~i;e!! ~.,:_ ~. ~. ·.oe.t'! initiall~· usin2 a predicti\"e c-apabilit:t" for o 
num r of items in the diet that are no"° ~-.ri~ in the at.oil. All we 
could do at first was sample the soil and try to predict tbe )e\·els in 
food. 

Mr. YATES. "1lere -.ret'! they coming from! You S&id a num~r of 
it.ems -.rei'E not ~ing grown. 

Mr. McGu.-.r. A num~r of items of the normal diet -.rere not lo· 
eally &\'ailable when the people first went back. Those things ha\"e 
subst-qutntly berome nailable and we &re 1tting an increase in &\"&ila­
b_ili-ty,. ~n increase in uptake, and you can!t see at what enct point in 
time things Ot'C'urred. 

Mr. ~CAS. Is there a le,·el of sophi!'tieation to measure this that 
has been increasing' So we might attribute the rrut.er l·~nls to a 
~t.er.abilify ~mu.sure what -:as th~re alt along? . 

· · · ~ e~ : mu.sure it easily. '\ ou can al11.·an measure if 
~ .. ,r.ples' ·.1il uid ,·egetation and went through a nr; costly 
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lAbor&tory prooedurt. But DOTi' we can do the sa.m• thing .-ith instru-
ments that ue lt&tion&TJ. ·. 

C't'DE.'"'T Krl'BOl'l6 01' XO~ITOIUXC. 

Mr. Dn:u.x. at about the measurement of th~ }en•l• o M"Si11m 
the \" · s ar increasing in ~p 11:-r1cat1on !"O 

at your musures can detect Je,·els that ..-e1"' pl"fdousJy undete<-t · 
ablet 

Mr Dru Let JM ann-er tha.t a little dift'erenth. ~'·uo.l n.ar~ &J!O 
no one .-ou}d hne thought vou could take a Yho1f' boch <'Ounter into 
the field. S OTi' it is eng:ineoerr-d to bt ta.ken out into the field. 

Mr. Dt-.sc1.x. You aid urJy in 19i~, But your first ""hO]E' bo<ly <'OUnt 

,
nin-
r. ¥ceu ..... '7•. r. ATLS. Is that whe.n VOU first de.tect.e-d tht> inCM"lbf'? 

Mr. MsC)uE That is the first measurement of cesium in ~ple. We 
ba'a' pFed1cted .-hat the Jen ls would be. 

Mr. Dt"Xc.t.x. Were vour measurements in a.ccordanef' 11'ith the pl"{>· 
diction' • 

)fr. ~lrQp w Y E'S .• "-JI of the sun·eys that we haw· done ha \·e te.ndNl 
to suppo:-t the earlier findings. We hne gotten k bettt>r boJy of d&Jii 
&nd more o::nfidence in the ra.di&tion d05e6 ..re aM' prPdictill~. and we 
a.re looking •~ the a.c.tual items of th" die.t and do not ha.n to rely on 
estimates of r&diot.cth-ity in tbe foods tha.t the l!'!°plc a.?'f eatin~. 

Mr. Dn;cA.~:. But your whole body rounts in ,4 •·e.re not alarmin~. 
It TO&Sn 't until vou .-ent be.ck in ;5 11rith your major resun·ey tha.t you 
• .- tho rise begm ! 

)!r Mrf'B ., ... In 1975 Te be.,ari to pl'f'ldict higher dCli!iff on thf' basis 
of -.mple.s .-e ha.d collt<Ud. In 1977 Then the 8l'<'Ond Thole boch' count 
TLC done the lnels Tue a flM:tor of ten ~her than in 19i4. • 

n:nEJt.u rr1.~'"D.t.JtD6 1.J.'"D CCZRE1'"'T auax1 LEl"EL6 

.Mr. YATU. Abo,·e the Federal !R.&ndards ! ,.. .. 
.Mc. McC'P.. .. ..-. If I mirllt czplain a.bout the lt&.ndards. There a.ret..ro ~-

numbu&. one ii for the JOcaJ P?J>Ul•tion. The other is for an indi,;dual I 
where yoo kno.- the. indiridua.J 1 upc:sure. We Nl\'e not noeeded that · 
ind:~du&I number. We have 1ee11 Jevals a.ppro&ching this lower num· ~ ~ 
ber for the gtll&ral popula.tion. We feel that we. C&1l uw the higher "" 
number or the stand&.rd beoaU5t we a.re actua.Jly lnf't.SUring the Je,·els 
of radiot.ctil·ity in iDdiridua.15 in the population. We know the distri: 
but.ion. We kno.- the highs and we ll::DOtr tbe ms. 

Mr. YA1T.6. Who is U> aT that tbe Fede.ral standards are accurate!. 
Ho.- do you kno.- the Federal 1tandan:ls a.re accept.a.bl" f . tr ~u Wedon't. 

r. 4AftL. Why do you es.abJWb lt.andards and .,. if you comet.> 
•'.i• ~L.,d&rd •or~~ing is fine., and if you go &bO'n t£is ltandard it is 
.. ~ ~e. Ho.- ~o you know the. Feder&J •a.nd&rds &re not carcinopRic f 
~Dr..u. I think i11 the radiation pro-..ection 6e.1d that. we are con· 

ce iith we hue another pbiloaOphy which ii the low~ pJ""&C· 
tic.able .:>Jut.ion to & problem a.nd it ii believed that the people who 
work with ndiwoo Will aot receive--
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Xr. Dtrx~. If "'lfk'"' whole bodr cmm te 14.Jet• right ens, 
would YCXJr ~h.00 me&SW"l!lmeDU abO'll' eome Ye! of sum in 
himf 

tH,McCuw. Y-. 
. Di'xc.ur. Do 1fX1 ha n MlJ' way of knowiDc that .be will DOt get 

c:&DOe:'f 
t~xNo. 

. ~x. That ii all I ha:va. lhaTe to io to another committee. 
I jlllt •a.nt.ed to worry you. 

Mr. Y • na. ".a.it ODt half miznite for mT qulltion. 
Gett.inc b&ck to my comment .bout t.lit Jt'edua.l studa.rds, my 1e>n 

YU tfta.; ed for 1 tonail diseue in 1N4 by then &pplie&ble medical 
sta.ndard£. He .-u fivel! radiation in ~e treatment of his to~ili. 
Everyone thought it wu £1Ut. It wu a eommon medical practice. 
Thouands of you;ir people were ha,·j~ their ton.sila reznoyed or 
shrivelt":i as a result of this treatment. He, like all the others of that 
age gTOup, &re no• thra&tened with e&noer because of having been 
irradiated 25 veal"'I ago. So now these people-I uaume the radia.tion 
he reoeived may ha.ve been comparable to the mg.tion of cesium or 
strontium. 

The thought occurs to me, a.nd I talked to the can~r specialists a.t 
NCI in connection 10th 10me of the herbicides a.nd add.it.ions to food, 
and t~,. say amounts rea.lh· don't mean very much at &ny particular 
time. T.he question is what· .-ill be the efl'ect 25 7ears from no• &S a 
d.iBermt kind of stimuJa.nt or carcinogenic maten&l u brought to bear 
on the bod~. 

So gl!t.tlng back to the question of Federal standards, fh·e years 
from no~ you migr.t decide in the new Department of Ener~· that 
the le\-els you established&~ much too high and that you should estalr 
lish lo..-er standards bec&use you have, as Hr. DunCIJl pointed out, 
more sophisticated eouipme.nL 

)fr u,c,.a-. It iS nor a problem of being able to mu.sure the dose 
le\·el. It is knoll"ing the eBect.. , . 

Mr. Y.tn.s. You might go now. 
Mr. Dr-:sc;.:s. It is a question of exercising our best judgment. I 

would &uggest that five years from no.- you might enn be able to 
sustain e,·en lower Jen.ls. 

:.Ir ~kC• 1 s· :w, :.~looking at 30 year standards, to k~p the dose 
down fOr a Jong period of time. We a.re trying to keep the dose in a 
year belo~ the annu&l Jt&nduds, a.nd &11 the 30 ye.a.r doses below the 
30 year standard. 

&An:'IT or •III~u.:s1 n.i>D PU:Sl:'-"T co:r..-i;>mo:s& 

.Mr. lATES. That brings us to the question at hand. J'11at are ,·ou. 
g,sing to do? You hue the Je,·e1 of £f5j11m •Qd strontium in the B1k1· 
n1\Yuis~ng ~rfir th~~"f"S. The\· are still on the.ir island. 
~.n j.ou jo d th to ct o!? For your otm good, you ought to. 
mo,·e"1 

Mr, Dtfi'x ~fr. Chairman, I don"t lcno.- that anyone thinks that this 
i&a hfe uutening situation at this time. 

)! r. y A TT.fi, Re.a.lJ j ' 
)fr Dr·&. It is th~ Jrind of thing that if you let it continue onr 1 

Joni' period of time then it .-ould bee'i.n to be of haz.ard to their health. 

•, 
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",Df 1•" &CO .tM t:.S. Go•ermHDt told tbt Bl.tin! lalu>dft'S It ... ..,. ... r .. 10 
ftturt. to their atoll, ODor tbt S~ Of DDcleU 1re&p02)S tests ill t.bt Pacific Somr o! 
tbt islanders •••11t bomt. But DO"' Ult rore-rumenl bu fou.ud that lt 11·1· .-rona:: 
~!'dill~ to tfttl last 1•r tbe CTOUDd.-.ter m Blki11i u still tOC' ndioaMi\·e 
tor bum.an eo11SUJ11ptio11. So an tbt COC'OlltlU and lnlil• a11d 'l'f'J't:aMe-• JT.""·n 
iD tbt still eo11tu11111ated aoll. &o t.bt Interior ~rtllltnt ba~ nr: qu1f'1l~ 
utf'd Coll(T'ftl for 115 aillion to mon tbf ial&Dders to &Dot.bu location. 

WhT art :vou uking for n1oft moneT if it is afe ! Is it ~fe ! Sa fr 
is a relath·e term, isn't it ' • 
Mr.~ Yes. it is. If it YU practicable for the pt"OplP to only eat 

ou£Sjd~ and ma"°be hne to drink outside YaU-r. then 'lt"E' think 
that p:. Yithin the t~eral st&ndards, a.nd th.at is the onl~· guidelinf' 
Ye ha ''e to go with. 

Sin('(' that i~ not a practical 90Jution and Ye do SE>e a riSP in t hr 
cesium in the trhole bodv counting. Ye belie,·e tll8t thr~· should not 
be aJloYed to eat the food on the island. and it is probabl~· not a pn«· 
tical situation. An'" additional "'5ettle.me.nt should be on Enru Island 
Yhere the,· can hi,·e their echools and other facilities. That i!' the 
direction ihe~· should mon and not Uj to do that on Bikini ls)and. 

Mr. Y>.T&S. Should thn· star there is the question. "110 is n.er'Cisin~ 
the judgment on 'll'hether the,· should star thert! Ha,·en't th«' Je\"ell' 
been increasing f Our friend has said they a-re almost up to the top 
o{ the Federal standards. If ther 1t.ay there., •on't the~· go o'·er th<' 
top! 

Mr. Du.L. The whole ~uestion is, if they were to not eat the }OC'a11y 
~ft iooas on Bikini Island, 'll'ould the radiation dose from cesium 
go do.,.n f 

Mr. Y .1. n:r.. What yiJl you do, b.riDg in box lunches ! 
Mr. DL.,i.. That is the impract.ie&l part of the tolution. 

~~""T FE£Dl)l0 noGLl.111 0}< Jl1Jt.D'1 

Mr. 1'"11'u:i.. If I might speak to this part of the di&eussion., bee.au""' 
it b~ in the present time period. What is being di1CUssed illu•· 
trat.es, as you have poin~d out, one of the dif5culti~ of adminislr&tion. 
Decisions must be b&wd oa anila.ble information. Our decisions ha,.,. 
to be based on the information which ~ou ha\·e· been Jiven, .-hi<"l1 I 
also hne bee-n ~,·en, b,· represe.nt.ativei of the Depart~nt of Enert!:'· 
that local conditions ..-ould bt 1afe if ample out.side food supplies were 
pro,;ded for the people on the island. In addition, we pro,,ded equip· 
ment for fi~ in the lagoon. The outside food is 11e11t in on a regular 
~These food aupplieg, ..-bile not attnctive in all respects from die 
point of new of the normal diet., becaute toJM t'TSDA p1"tSel"\0 ed food .. 
are included, prolide a food standard which ii in terms of nutrition 
fu above the •"~r&&e as far u diet in~ Trust Territory i• concerned. 

Mr. Y •'mi. What does t.ha.l m..n t You delinr X rations to them! 
What kind of food U"t you tal..ki.n2 aboat T 

Mr. Wn.-u.L. Dried foods.. fres"'h tnUu and T~.t&b1es from Ponape, 
u nried a diet u far u protein, 1t.&rch,carbohydrat.e6 is oonoemed. It 
ii pre~red by nutritionists. 
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:)~{~r.~J)r~~,,~~~~~·~·1~n~"~·~"~·l~-,~".;t~l~11~·,~·~d~o~1~1~·1~r2o~u~n~1,J.:l-.:"'_..,, . .,: ___ lt mn~· 
11r

0 

1. ""~: 10n of Sllt 1n;: :-t 111. · 

)Ir. Y.,n:s. 'rli" i;;.ih111 ! 
)Jr. t>I: Yot":••c. ·1 nn• illfon:1t>d b\" thr mrrlirn.l 1111thoritir!' nt Brook· 

h!i~"f'll. thnt tht> chil<lrell undt-r j nre too sm:ill to lX' subjt>ctrd to thr 
• holr bcxh counts. 

)Jr. Y.,,:k:~. ""h ! 
)Jr. ur Y<•l :-;1;.

0 

l du11·1 know whether it ii; thr sizr of thr r!1il.! 01· - .. 
,,htther the n11·n-111vrnrnt it-.elf mi:.!l1l h:iYP ~omc ctlrct on th1· l·hihl. 
li:1t the· wholl' loony rount is 11ot ~i,~Pll to chilrlren 1u1<1rr .i ~·1·ar,,. · 

)!I'. YAn:.". J,.. there all ll}1plir:nio11 of sonw kinJ of r:idiati"1' in th1· 
lf'Sl it!'o('lf ! 

)!r. DL'l- ~o. sir. 
)Jr. Y An ... Thell ·wh~· don't thPy j!i,·t> it tot herhilcin>n ! 
)fr. l>t Y0n>r .. D1. Wrn1·n frorn J >.O.E. is h!'rr. 
)Ir. Di:.\L. TL is is l>r. '\"ryzm fro1n our mC'•licnl ~m1111. 
pr 'Yrnn· Tlocir ptT l»n pnil.1,·m<-. 01w i1"nh1·· h·;,.,. ,.,;11 <nr 

:"1ho11t :!ti mi111111·• I tli11il; tl1a1 1- :1 )ir .. 1-l, r·.1 \\'t '· 1 · • .···;'. 1· · \ ... 

Or<1!1\ ·111 ... · · 1·· ~ijq:\tlflll Ol llH . .' \t1--ir:;1•u·t·! · .. 1 1 ' ··~1· 
nr ~111;,~J \f"t~nn... n· •t'P • ,1 """' ''i·• nq ... ,, .. ,, p,,. 

• 1. .\Tl.". "·· kll11w. I J,,, r 11.•ll'l'l\ Ill:\~' li:in· 1)(·1·11 1·1111· 
tarninAtl'cl 100; 
.,Ji. ]h:_,1.. l r~. !oil. If thE'y ha,·e l.Jtt.n drinking the ('o.·011111 milk. 

)fr. Dc•r.\:". "·hnt arcount· fol'thE' ratkPre:-.trPmr 'nrinti1111!'. fro111 

• 1.271/\\·hirh i~withi11 your l1111it~to 1.lSO~ . 
:'.\Ir. l>t:,L. J nm at n I~ to n11~wrr thnt. )fr. Jhmrnn. 1mlr,;,. tlu· 

j.O;;,sibilit\' tbnt ~mr of thC'1111licln·1 C'nt a:; 111a11\· t'°'-'011111- 01· 1hi11k :1-
11111ch CCX'or..111 milk. Thtn· C'o1il1l lie sonw ,·nrintinns of ~111r ki111l i11 

their mNaboli .. 111. I rPnlh 1lon°t know. 
)Ir. Y.,TI:..'-. I • ntl\·l~ .. h lnw · 1 

~fr. '.\kf'11.,w. Y1·-. b..:i .. nlk two thill!.'" n1'f 0 nu11t for tlu' 
r:1riat1m, • 1 • 1111\\· 1Jn1··I. .,f t :.;. 'a111111-
1:1nous 111d11 i·i11;1l. :1n· rat111::. 11• 11t;ll'r 1~ 11a i-<• ,.,. " 

!1'i1l· IK'C11 Jn in:: 011 t 111· 1-la:1d louu\: t.. 1 " . T' 

., ;1 :! r 1LH1· cp···t" ., f••'J"lt1d pf ·••·r"i'"i) 
1
r1··· ...... 

":\] r. \' A1Tr..:. ~t,,;,ll1 jp I~ >yfpoJl ! 
~Jr. ll · \ IH'1111 l !1-·I .,. hr c•arlir.:t onr,. r:1111t· in :1 l .out 

>ro iii- 1111\'!• llM'n th1•r .. 1; y .. ·11·- .... 1111· ;, ,·1·;11-. ·••;11·· f .. "·r 
·par or ,... 11· '°' ,. l111rtl•'ll' 01 ····•111111 " ·• • " ·1· a 

~, 111•t1011 of ti1111·. ,.;11 ti"'· H ·" 11 •' "' 111tat11111 that l:a\·1· l11-t•11 
1i1t'tt' ti::· !01iJ.'.!'<:' q Ii::·.-.· n t'lttin:,!' tlw Jnrj!r .. r 1111u11111·,.. ~L,.wa11\ <.f 
'·~ :""fin,·e t lie hi~hr,. 1 l11m Ml" a111 11 • • c · c 11·• ra• lia· 
111~ .. ~"I '"'. 
~r. )".\Tk:'-. I line thr imprt'SSion thut ~·ou tnlcl thr rommittr!' 1l1at 

ill Hlii ~·ou suggest<'d lo the (>f'Opl!' on the islluul thry ou~ht not 10 t'nt 
tlw food then .. hut thnt vou woul1l pnwidC' thr foorl from outi:;ick 
·our~!'.. If thot is trur, wli,· did thr rour.t nen•rthtlC's.-. J!O up in toit'? 

llr. Dr.AL. "·e un1lC'rstnnrl rhnt ti · 1. · · fflt"n ~ I 
•un·t theroe so 1-s rt'{~te1l 
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to us·. T.hry cnjdd}J:J! the ]>'Cple bai·p Ure1; 
had o c1r1111;:ht. !lllll :: sliort:i~r of rr~ · w 

Ot"TSlDt T'Ul>l;\'C-, MIOOR...\ll FOii alE.l:""l IU:SIDJ:~TE 

Mr. Y.1.~. Dirt the,· f'at the C'OC'On11ts. and did thev drink the mil~ 
b:.-l:'~ltS<· ~·ou \t"ertn "t p

0

ro\"idin~ them 'dth adrquate fooo nnd "·ntl·r '. 
)fr. Dl:..\L. I "·ill ha\'(' to elder to om fri<'ll<l' in Intl'rir>•· on 11 I Ill 

"''ftro·. iri1·d. 51'. 1 ..... n:>. Will somf'hoch ans~er th:it ! Who llN' hi!; frien<h ~n 
lnter:or' · 
~ ! '. l >1 \L. J nm not sure . 
. 11. Y.\TL'. 'Pl'""''\ yn11 '1on't hnn npy frienck 
~1'1. Du1... l "as afraid of that. 
)lr. Y.,n_ .... Somf'liody ou~ht tO"'n11s,~er that quf'stion. 
Wrre YOU on dut,· then. )h. Winkr1? WhC'n did ,·ou tak' office! 
~rr. "~1:-1:xr:L. I took offiC'r in June of 19ii. · 
)h. YATT .... "'ho did ~·011 hR,.<' in C'hnr~f' of this Op<'ration ! 
)lr. "'t:sKJ:L. I ~u in C'harJ!'P of th<' operntion. nncl und<'r me the 

Dis!rirt Admini~rntor '\Tn!' in C'hnrJ!'P of th<' Op!'rntion. Th<' feC'di11c 
pro=:-:im "'OE i11i1in1rd in (ktol11•r And ~o,·rmbrr of l!l77, nnd 1unplt­
fr.otl !'t1ppli1-!' to providf' ll hnlnllC'f'd diet '\TC'N' drli\'C'rf'd. hn,·e hc·1·1: 
del j,·rr<'o. ~ 111 rit ioni!"t ~ nrt·on1pn11~·in~ thr:.r supphC's 111d i;tn~·in~ wit 11 
thf' JlC'Opl•· for n pniod of timr to hC'lp them n.11d nc;,;ist thrm i11 tlu· 
11tili7.:ltion of thr f()()(l an1I so fonh. \\'e Ji11,·r no n'll~n to lX'liC'\'r thr 
food w11!; not C'On~umC'<l, i11asm11C'h .&s t hc-rC' is no e\"i<lt'nre of unC'on· 
!'11111r•d qu:rntitiP!; in an~· ~izr at all. 

)Ir. Y.,u-.. What kind of food did you d<'li\'t'r· to thC'm? Did You 
nl..r, 1lrli,·er "at er to them? · · 

)Ir. WI:"KT.L. rs T>rpartment of .Al!rirultuM' foods. and fresh.food~ 
from Ponape. nnd wntrr was rleli,·ert'd. I do not know m~·sclf in "·hat. 
cp1nntities. 

J>rrhnp .. the· Di.-triC't Administrator ronld respond to thnt. heC'aUSt­
lw h11~ nrromnnni<'d onr of the shipments in the first instan<'e. 

'.\11'. )'.,n:!". J,,rt"s l1f'ar from him. 
\ 1'.ll , .. ,. n1·c- trYill:: to fi11il 011! ic wh'I" thM· Wf'nt linrk tothr roronnt~ 

1111d tJ1r 1111 ).; : Ill". ..,. .. \\llt'llN Q:,.":IJ?l<; :a lllC t If' ('()('Ollllf!" nn IC' 
l1l i . 

.\JI. n. oi:RRns .. I am th<' !>f'puty Administrator of the )larshall 
Islnnds. 

\O('onut i!' somf'thinc that the peoplf' C'in Rf'. The~· will drink tbP 
tnllk. Thn do t hnt <''""'" "'ht>n '\Tf' yjc;jt the i!;Jnnrl pt'riodicalh·. They 
ofl'er U!- ~C11111t!' to rl ·ink. M> as lonJ? as the~· han coconuts in their 
i:mrounclinJ!'S. l do llf'lif'\"f' that thf'~· "·ill drink it. 

)fr. Y AT"t~. F.'·C'n in tht> faC'f' of v.·aminJ?s. not lo drink it! 
)fr. O. rir.RP.nt. Yc-s,sir. 
)tr. YATI:!'. Then thf',. C'Ontinu' tout tht <'OC'onut nnd drink thr milk 

and <'nt thr food thnt th«' l!'O\'f'ntment ~\·es them. 
:\h. 0. nF.Rllrlt. The last time I "«"as tht>n' th,.,· ... en> still eRtine' tht 

t'OC'o1111H. ThC'Y han be<-n told not to eat them. To stop them from eat· 
in!! th Rt. sir, ~r hn'·" to T'f'mo,·e the J>f'Ople from the islands or rut do'"1 
th1' totRl n11mbf'rof t~ 

l1r. Y.&ns. That ii the only ,..ay you e&n do it. 
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lir. Y .nu. Your letter indic-ates that the Bikinian~ want to st.av 
on the atoll. Is thnt irnJ>05Sible! · • 

~!rs. '°"'~ Cu:Yi:. In our jud~ent, it would ht improper for them 
to TE"main be<-aus.t- of the medical risks im·oh·ed. nnd the Depnnment 
of Energv agf"<'es lt'it h that conclusion. 

Ac<"orJini,!'ly. ~e mean to l_>f'rsist in our plans to relO<'ate tht>m. thil= 
in thr interest~ of their ph\-sac-&1 s:ifet\". "·e reco!!nizc. of course. their 
prt>fe]"(>nre to remain. That is '\t'h~· lt'e 

0

ha,·e had ti1il= proble.m for son1E' 
30 :""l•nr;; and if ,..-ill continue for somE' df'cade:. henC'C'. ""e en- simpl:"· 
tr·:"·i..ng to meet it int hl' mo,:;r rPnsona \..,lt> '~11~· ""«' kno~. recognizing tht> 
ph~·sical thrt>ats thllt exist if the~· remain on Dikini Island. 

~Ir. Y.\TI.S. Let's look at it a minute beforc lt't go to the High Com· 
mi~sioner·s stntement. 

T.J,H tC~'()!) tJiry cnpnnt rrmnin there;(. hr":lll'r pf thr· rp•ljMrfr:jr~· 
Qf "'" c-11r-n1o11•· A"•l waF· 11 ":1' thr fr,,,J 111,. i''JOh. r:11hrr th:rn tlir 
r:st<·J'Jl"l i rtLL ... ,. .. 1 l1pr "·pct)," l"'f!'·lr.p1 · ;, 'ha' CCtl'r:''CI ! 
"'~lrs. YA~ Cu:n:. l ~IJ£-\"f' it i!' a rombin:ition of both. 

)fr. YATI.S. That 11"1lsn·t )Ir. D<'al"s t~stimonY the l11st timf'. _.\ .. I 
remrml>er hi'- testimony the last time. it wnc:. internnl C'au""':. rnth<'r 
thnn c:ttC'rnal C'aUS<>!i': is that ri~ht. )fr. Deal! 

)Jr. J1r..\I .. I think mnYhe both are ri"ht. Th<' P:SfM11nl rnclintinn hn;. 
10 hr COll:<Jlll1n.1. llw illlc·n1ul IS 5-0 i,1;:h tlint it m·f'r.::hn1lnw, tlw 
e,~trpuU -

~lr. Y.\TI.S. Ho'~ potent is the P~tf'rnnl; an<l snppo!;e ~·011 did not 
h:l\"P th(' internnl rani:ition? ''"oul<l it l>e fensih)(' for tht'm tn T'Ptnnin? 

)Jr. nr..\t.. Thr r~tr ·~ nl"'111 1i .,. n 
~Jr. YATI:s. l "·ould be as dangcrou5 ll!> en,·er. Colo .• is to those 

.. :,'" , . :: iL ~l - ~·~rf 
)Ir. Dr.AL. Yes. sir. 
)fr. y,,~. ThE'~· are not encuating thr C'it~· of Dt>nnr. nrt' t hry ! 
)Jr. Dr...\L. I hope not. 
~Ir. YATt:!'. So. therefore. the amount of rxternal raclintion in th<' 

C'in o! Dl'n\"er is not con~iclcf"f'cl sufli«irnt for th:it rit\· co h« "'·n1·11nt1·11. 
I ~umf'. thereforc. that if that is th<' samr t"ondition on Bikini. thr 
b:isir C'll11se for your su~~Pstion or :"·our rt'<'Ollllllf'JHlntion tl·o' Biki~ 
ian,. 1"' ,.,·nruRtrcl is thE' in ~ion of the foo<l ancl the w11tl'r· r·•·t. 

• r. T-\1.. f'.<.. l=l 
)fr. Y "~· • o'~ 1f the Bikinians wanted to "11'· tht're. st&\" on their 

:itoll. if the,· did not consume the \t"nter and the ·food thnt \"u there·. 
I "·ould dedut't from ""hat \"OU sn '.hat it would be u <l:uigt-roul= for 
thf'm to Jin on Kili or Jaluit or" an'\" one of tl1e other islands as it 

; B:· .. right t • 
·'6 •. j )£..\L • •• ,;._ i.ir. t hf' ot l'K'r ii:lantl!; are quite--
'\ r Y. .'-. i:1 nrl· • c In tl1r hn,ic 11r!itinn thrn: (' 

!~!l'!l! n!1 ~,.,.them \t"lltf'r 1·0111111 11•1· •<111r1·1·" 1 1:11 wm1' \r1·111it tlll'm 

t . . . 111 1 ·m . ia 111e~· wC111, nm '"' 1nk111g mt 1r 1-;11 1:111·11 oocl &nr WjH Qt:. . 
•:tr. DT-\l- If you ask mT opinion. llr. Chaim1nn. Lha.re ;rson11!!r 

concludf'.d tlist it is proba.bl~· imp1 .. ctiC'al to ha,·e peoplr j,·ing ,?!! -
poE ARCHIVES 
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a.n a.ru ~here the,· AT'(' ablr to fnnu it anJ to tal.:t' the water from the 
area. I think thnt i.s. n pr~ctical situntion. 

00:'\"T.llll,.ATJO:S or POOD 5000:.S 

)Ir. YAn:s. Sup~ you ~t're to plant oth<'r C'O("onut ttw:.. How 
long d~ lt tnke c-oconut t l'f'<'$ to come 4 

Let's csk thf' nC'Xt quf'stion. \\.t t11lk a,.,. thongL C'O<'Ont1t$ wp1·r the 
onh food there. lsn "t there· other foo.:.l i 

)°!rs. Y ... ::-: Cun. Thrre i:;. in1lC('d. 
)lr. Y1.n:.;.. "·hat otherfoo<lsclotheYPnt ! 
)!rs. Y ... :s Cu:n ... Brend fruit. pnpnYi..s~e<'t potntOt's. 
)fr. YAns. Arc nil of thf'sP l·onta1rima.1c.\ ~ 
~lrs. YA:-: CLE\"!.. All of th~iOe ha,·e tumf'll out to l11· ro11t:u11ina1rrl 

.-hen (.!T"O"n in Bikini. 
~Ir. Y Ans. Thnt is bee nu...- vf the soil Lf.ing c-ont nm inn tc>cl ~ 
)J~ Y ... s Cu:n ... Thnt is corrc>ct. 
~lr. YATES. Ancl thr contnmin:uion iu thr ~il j,. trnn·frn··•l tn tl1<' 

foocl. '" ''='' ln·y '-:an £tiU<. J.1:_11\ ddl.1,l1l 1l f,_,·:i!;..: ··in:· 
t llJJ:\1Pd:i .. tl1i ... ,..qr.ccI..' 
-:ti r. I h:.\ L. Tia R ! is . ·or1wt. 
~Ir. Y>.n:.s. Ho\•: 1111Kll ~ n chore i.-. it to brin~ foo.l in fr-0111 tl11' 

outsid~ ! S:.;,t>po~ it•::::~ n l.mrren ~toll: thC'\" <lid11"t l1nn· thl' OJ>J•••r· 
tunity to gTO\\ thin~. • 

:\!rs. Y>.s CLt:\T.. I think it is entin-ly frnsihl<' to li1·i11~ foo·l i11 
from the outsidr. "·hnt 'n ll('li<'Vt". hm<r"'""I". · 1.., it 

; 1. l. I· 1.. ; .1 II I 

CO:O-"TAlll~ .. \TIO=' OF GROt"XD "".\Tf.n 

)Ir. YATES. Ho" do they ~t thrir W"ntrr no\\? "·hnt j.,. tht" wntrr 
that is rontnminntPd? ls it from \"rells? 

~Irs. YA:" C'Lt:\"l:. It is a gro11ndwn1er ~nppl~· D" l 11n•l<'r-1n1Hl i1. ~·<··. 
)Ir. DLH .. )ly unrlerst :rntlin~ i;;. that t hf't't' n t'f' ..r11111· l'i .. t<·ni· ton. 

il>lll<' nmotf watrr from rnin. Lut 1 think it i~ thr wt>ll-.11>0. Tl11•\· lia,1· 
to use thE ""ells under cennin t'On<litioni. Thrre isn't C'llOugli cistern 
~8tf'r. 

)lr. YATT.S. Thert' is not t'nou:h cistern 1t'&trr. Tht· t'i .. t<·m wa11•r i,; · 
Hot rontaminat~l. is it l 

'.\fr n,._, .. \"ot to nm· extent to ("&Use th+>m this kind of prol>l1·m. ~ir. 
. . :-•; ,.l.r"I tli .. 11ell Wflt<'r i~ ron1nmj11Rtccl? · 
:\11. LJE..u ... Yes. r;.ir. it i-.. 
~h. YATr.s1:; th<>rt' nn,:.- wn~· of derontnminnti11~ thr \"rrll \<rntrr? 

(an von boil the rontnminnnt;;.out? 
Mr. Dt.AL. ~o. sir. It ""ould takC' a ,-cn- !IO hir;.tirntN c: c: ' of 

resins used in chemi,.nl \1roc1·:-,.. _ u,-.,·1· 1r mc 1n:1 1·1 J\"it\·. 

'")Jr. 1.\1·t;,... Ao" dlMtc ult um1 hate r'.\1""·11,.,in: i,, n ! 
:\fr. l>t:.\t_ I ttall.v don"t know. "·e haYe n<',·rr lookNl At thnt prob· 

IC'n, !!;..'l1 ; :.now of. <'X~pt unck durin~ the fallont clnys therr \\"l\S n 
11ueHic , 4IOOU~ <le<:"Ontaminating milk, and there ·was some Jookin~ 11.t 
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Mr. YAT!.S. We are n0\'1" up to l!li6. ut's go bacl(to the interroga· 
tion on pag-e 1171: 

.. :\Ir. Y,.rr...,. Wen' vou still tht -~EC in 1Pi6! 
"'~fr. D:t:.,t.. We "«'erf. ERDA. in 19i6. . 
"~fr. Y.\TLS. So ~·ou bec-amc a little moN> alarmE"d than ~hen ~·on 

~ere thr Atomic Ener~· C.ommis.sion. In 197C \'OU first enrountered 
this kind of a test Is tfos an annual tt>st that ):Ou had been making 
of the pc<>ple t•: · 

Of cour:;,p, in retrosrx-ct no''I" m~· quE"~ion is not corN'ct. bl-t-ause you 
knew nbont it in l!l74. You kn<'w about the '«'Iller rertainh· in 1974. 
In Hl7f. the <'oronuts \'l"ere first lx-comin~ ri}'>f'. Mr. deI3rum·. to~ether 
"l\'ith the Dikinian!>, \l'&S enting the roconuts. Dut you v;ere not drink· 
ing the ~ater f 

Mr. DLBRnr. ~ol the well ,irater. 
~lr. YAn:~. Wernou e:\ting the panda nus in 1976 ! 
)Ir. DtDRn1. Son1e pt"Ople llte them. 
Mr. YAn.s. Thry Me the panclanus. What else ~&6 grol'l"'ing there f 
)Ir. DtRRr'.\1. Pap:l\'& ~u ~ro"«'ing on the island. 
~fr. i°AlU. PaEaya:A.nythmgelsef 
)!r. DI.BRnt. Pumpkins. 
~1r. YATES. Pumpkmsl 
~{r. lliBRn.t. Yes. 
Mr. YATr.S. And )'>("Ople '\'l"t?"E' entin~ all of thl'Sl' things. All thr •egP· 

tnbJ('S 9 

~ DtBP'r.d. We hed indihptjgp thot c:pme pf tbrm ndmitt<'<l theY 
l . ---:it e.J 11-m. S1T. 

)Jr.) ATI:!-. ~thp.m.' 
)!r. DtBRnr. ~ 
)! r. YATT.S. An \'l"P~ ,. , l ·n ~ere nClt tn e11t thE"m' 
)1r. DtBRt·~. 1eY 'tt't't'e tolcl th:it i , .. ,c EiT. nnd not 

tn 1:nt then. - nan>. TIO!' OF Tn'I n:mrso nooux 

!i!r. YAn:..c.. And nll during the period starting in 1972, eyery month 
n ship c:uue to Bikini with food f 

)Ir. DtnRt':'.\f. Yes. 
)Jr. YATES. An<.l "«"ater? 
)Jr. DtBRnt. No. no "n"ater. 
)fr. YAn:~. Just food! 
Mr. DtBRrll. Yes. 
l!r. 'l".\Tt:S. So the~ wett drinking the cistern water f 
:Mr. DtDRt'll. Yes': . 
Mr. 'YATF.S .• land you were supplying them with food. "jl)re Tou 

'\~nh·jp,. zJ1cm '!i'h ennp"b food! . "'°' :tr. f>t!kn1 .• \t r· ,..~ · · to i:u h' thPm wit.1 enough. 
·r he?"!' \\"('T'f· . • not ""' t ' \ r. 

• r. .\Tt.t.. ~ in · 111 tin r · c' 
~fr. DI.RRnt. l\)f'\ imp• 'Mr mrc f!!l inc coronut c yes They ~di· 

c&!C'd thnt tg tI.S. -

-Mr.SATES.~ Mt 
Mr. Ddh nr. '\:t.5-. 
Mr. YATU. m1y could you not get there in timet 
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Mr. InB11n1. We ~ant<-d to get then in time. At times ~e h:ld 
terious transportation problems and \\"ere dotrn to one Ehip for trips 
to the outer islands. Sometimes. the odds 'lrtre arainst us, but 'Ire tried 
to do the best 'Ire rould. 

Mr. YATES. ~'bat do you mean. the odds. ~ere against you! 
l!r. Dr.Bll'C'll. We trere do~n to one ship for all the outer islnnds 

at times. -
l!r. Y ATT.S. And one ship would not sen-ic-e the island or the pt>0pl<'? 
Mr. Dr.Bllt"ll. It take-s thrtt field trip shios to sen·ke. to make :i 

completr circ-uit of the lfarshall Island ~roup. onC'e a month. 
lfr. YATES. Ho" manY ships do l"Ou nttd for the food for the 

people trho trere on Bik.ini? "'u one ship adequate for a month's 
1upplv off ood? 

l!r." Dr.B11nr. If tre han one ship committf'd only to Bikini. yPs. 
one ship trill do it. The ship that is committed to r.enice Bikini also 
aerdces other islands in the )farshnll l:Sland£. 

Mr. YATES. You mean pro,·idr food for the other is1:rnds? 
Mr. Dr.B11n1. It prodc1es ser\'ices, it brings in copra and takes in 

trade goods so the people C'nn bu~· it. . 

nl:Qt"EXC1' or &E'lt\'lCT TO BIJLIXJ l&LAXD 

)fr. Y 1.TU. ~1a"1X' tre bad better find out about trhere ,. - ~ork 
throughout the islands. · 

Ho"' long l'l'Oul<l ~·our k11c.'' tx-? Pr6umably your sche-du}e ~as one 
ship a month \dt h food fo1· Rudni. 

Mr. Dr.BR'Lll'.. YPs. 
llr. Y 1.ni;. And how often ~ere the~ lapses in this? 
~!r. Di:BRr>1. ~ ot '·en· muc-h. Tht-re 1rere times. as I reall. "'hen 

....-e could not provide a sf1ip until it ~as a month and a hnlf lnte. 5ir. 
~1r. Y>.ns. A month 111cl a half late; you me4n ttro "'eek~ afler the 

scheclule. 
Mr. Dr.BRO!. Ton-o trf'eks after. 

Tf PI. or 1'00DS P'JtOnDED 

Mr. YATJ:S. After the scht"dule dnte. And tr hat kind of food! You 
sa.id ~·ou rirodded stnple~? Wh:it do you menn b~· st~plc~? 

}.Jr. Dr.U11n1. Staplt.-s in l!arshnllese terms is nc.e, flour, canned 
meats, milk. 

Mr. YATES. ~ococonuts? 
Mr. DLD11nr. ~o COC'Onut.£: 
)Jr. YATES. I mNn from the other islands. 
)Jr. D1:BRnr. We ne,·er shippt'd any coconuts from the other · 

islanc:.. 
)lr. Y >.1U. WhY trould ,·ou not! If C"OCOnuts trere such a delic:ic,· 

for the Dikininas. • .. ·hy "·ou1d ,·ou not pro,·id<' coconuts for tl1em. too'l 
}.Ir. Di:R11t·>r. lt "·i.s not a pnrt of our ff'e'ding progrnm. sir. 
llr. Y.~TJ:'-. If You wr1'f' n Hikini11n you ~ou}d lian likecl cocnr111ts. 

it mvself. 
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)fr. llcK.,Y. Ho~ do you gpt C'OC'onut~ in thf' program! "1lat kind 
of a bureaurrntic round-about do ~·ou ban to go through to get them 
on the program t 

l!r. Dd3nt":u. I guess we just include it~ make sure,..., han enough 
money to ~o around. 

Mr. )kKu. Would YOU han authorit'" to appron it! 
., )!r. _D~BRt'll. !\o, s1r. It Yould h8'·e· to be approved b~· the Hi~l1 

Comm1ss1oner. 
~Ir. ,.lcK.~1". C.Ould he appron it alone or would he hnvc to get 

appronl u_p here f 
)Ir. ,D~B11n1. I think he has a.uthorit~· to appron it. tht> Higli 

C<>mm1ss1oner. 
Mrs. YA~ Ci.rn. Yes. 
Mr. YATLS. ~fr. De'Rr11m. \·on ~:iirl if rnronnti:. ""f'T'<' nnt ~ll ,lfrci 

~·ou :.1~ a )J ·m1:in. '·011 ''0111<1 1 ... ,.1 ... , •• • • · 

• r. r. r:t·~t. l;.;';.;.;.·.:,1;..:..=-F-~~~~~~~~~~~t~~ 
,.Jr. lATJ:S.A~n~rl~;.;..~......,.....,.-.~....,.:.:.:...r..-.:~;..;.:.::.:...:..._:...:.:,.:.;.:..;.,. 
:\fr. DtBRt"ll.o6oi~-
)lr. l.\TT.S. ~S~o~1 f~·~~...,..~~.._~ .... ~~n~f'~n~1:.:,H.:.• ~t.:.:h.:.;,r\~·..:;n:,!,r_:;;C'.:"~o.:.:,i~n~ 

to climb thr .,,, ·f thr\' nr« r11n:a11111;:'lt1·· 

1'ATnU: A~"I> TUt T'l"'fi OT A'SALT~l~ BT OOt 

:'.lr. Y.,TF..r.. Lc-t ·~ J!O b11tk to thr interrortion. 
••So vou became 1 little more nlnrmrd tlinn ""h<'n Yon 1\"E'J"'C' the 

.'1tomir" Energy Commission. in 16 yon fir-:.t t>n<'onntl·rrcl this kind of 

.. tf'st. Is this lln annunl test that you hnd \)('<'ll mnking of thr p<'Opl<' ~ 
")fr. Dr..u .. Yes, sir. 
""Ir. YATI.S. ~11&t kind of tf'st s. mol.lli h-. !';<'miannnn lh-. t\"er" four 

inont hs. or 1"'h11t l • · · 
"~f- llr. . .\l .. I can supply Tou o statement for the T't'{'Orcl. I ""ill gin 

""' ::.01i inform.Uion. n • · 
· Tl1Pn 1 '<'T"<' i" plnl'f'd in the ?'('('ord on pnj!'E'" 117:2 nnd 1173 
a pretty f!'-~ l'tatement t>f tests thnt ~ere mnrle nnrl n ,·rry b:irl esti· 
mntf' of tile csuhs of t11e tf'Sts. '"e find in l!lCt thr fin11i11~s. "rhoto· 
graphed nnJ i.lentified orgnnisms on n-efs nn<l i-lnnJo.. Xo ~ross nnom· 
&!it's Sf'<'n iii planu and 1nimal5 dur to rRrlin:icth;ty." 

l P76 5hc\\n "txposurr Je"t>ls to the Di kin inn-. ,·nri<'£ con!"iclern Lly 
from ii:;Jnnd to islancl on thr atoll.~· 

Ft>bruan· 1P6i. "confirmc.-d earlier !'Ur'·"· result~ for extern1tl 
ndiatinn.'! · • 

That d()('s not tell us an'.\·thin~. "C~-1~7 and ~trontium no predomi· 
nate in trrr<'!:tt'ial or:?1lnism!i. Co-6<1 ond f,..;,:, in marint or~ni!im~:· 

~·hnt dOl'F thnt me:1n. Dr. Deal f 
'fr. T>ui.. It ;n .. ans that in the fish that they y.·e1't' cntching tbe~· 

fo,;r.~ C'OLi11t·60 and F~55. 
~fr. Y.,TT.s. ln lnr~e amount::! 
ll r. Dut .. I do not kno"tr, sir. 
llr. Y,,n:;s, Thi~ l't's11h d()('~ not 1'ho"tr thnt then! 
)!r. Dr-U .. Xo. w(' din not try· to ~in ~·ou n C'Omplrte fflp~· of the 

n'ports. "·r ju~ triPd to ~in you th" hi,t."hli~hts of thr ~nn·<'ys at the 
tim!, and proL11uly, as ~·ou say, did a pretty poor job on that. 

' 
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Mr. YAn:s. Yes. 
Mr. McGMw. And thr ,·ah1: j; +-
Mr. Y 1.m. Qknt riM? 
Mr. Mc<JJu.C.For Bikini 22 people in the sample. The nlue c 1.3 

quite 1 bit higher than .RonJ?elap. but still 11 factor of likr n thir 01 
tbr standard that ~e 11ro11ld e\·alunte ~ith. ThiE is of course 19ii 
numbers. 
A~ I recall the JP- ik!ni tt'll~ likr .1. On the 

pre 1ous pagf l 1e , •• ue for Bikini \t"IS .l:?~. £.O • nnd lfl77 
the values '~ent up by A factor of 10. 

DATES 01' ..-u.~n,;cs TO PI.OPlL OT BIE.l"I 

)fr. Y.An:.s. If all this is tn1e. i:;ir. "·hy four yf'ars ago in 1~74 tt"tr<' 
ycu ad,·ising lfr. DeDrum to tell thr Hikinians not to drink th<' ~·<'11 
lf'&ter ancl tt"hy \\"ere you then-~·011 \\:er'f' bringing fooJ in foi.lr ~·par~ 
ago because thnt j~ po food on Dj;,·,pi ~ 
---:Ur. D1:BRn1. ThRt is right. -'it. 

:Mr. 1°.ATES. ContllmlllRtNI rir "P•'QPtamiuatcrl rj 19~t? 
Mr. Dl:BRt"X. Th111 1s C'OtTPrt. ~1r. 
Mr. Y .ATES. Tlitln t)i(: iood r.w1e in tTl"o ~·ears ago. right? '' · eri ~1cl 

the roconut trets start maturing? 
)fr. DrBRr>f .... bgpt ftt'n wpr• n~" 
)fr. YAm. 'Were ~·ou all\'.''·~;~ tbem to eat the food that \t"&S grO\t"· 

~on Bikini t~o \'ears ago. )Jr. ~kGr:itt"? 
~fr. McGJU v.·. '1;·e~ ~e allo"tt"ing thm1 t\t'O vears ago? 
Mr. YAn:.s. Yes. • · 
Mr. McGR.Aw. When ~as the ""'ommendation made? Did vou snY 

four years ago! • • 
~ . D1; l':'lt. Yf'~. n roximnt 1 · f rmr · 

L ATI:S. ou nve coconm,. gro,t"tnJ! 011 Bikmi two yt:il's R~l'l. 
You ha\'e pandanus and pap1t~·as and brrnclfruit ~ro"tt"inJ? two yt:i1~ 
ago. Four years ago \"OU told thf"rn not to drink the \tater. th<'n· wns 110 

food. Two \0 e11rs A'!Owh11cl YOU told thl'm not to eat the food. ""<'rr \'OU 

told not to ~t the food t~o nars •to? · 
lfr. D1:BRt:'>r. That ~ai thl' flmr. four years aco. ~Ir. C'hnirmnn. 

that people were told that they werr uamini11g their food and thry 
had sus~t.ed-

M r.) ATES. And they ~ere told not tocnt ic? 
), r. r.'Rnt:'l!. Th<'· \te?'f' · "'Pd from eat int'. 
} r .~. C'rr t 1r\· told 

? 
• 
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ADEQt"ACT OT TOOD St"'1'J"J..u:D BT TI'Pl ADlil:I:l\IJTUTIOK 

~fr. YATt.s. An~ int.he meanti~e you were bringing them food r 
)! r. D1:Dnn1. 1 rs. Slr. · 
~fr. YATES. Ever\' month except where you lapsed f 
lir. Di:BJt'C'lI. Yes, sir. 
)Ir. Y ATI:~. And there 'tt'as adequate food for all of them! 
)1r. DEBnrll'.. Yes. 
)!r. YATES. You &T'f sure of that! 
)h. Dr:D11n1. To the lx-s1 of nn· J.:no1'"lt-dgesir. 
:.Ir. YAn:s. ls that true. Mr. "'eisgall f 
)Ir Wnc."' 11.b That is not quitr tne un<lrrstan<ling of the BikiniRm . 
.. c \ ,.·1·rm: hnc. rs ,1:i·n"' ,. " n lr )',·· ,. · .; ; 

1\'0ll~•J Vilt th< fnn• "f(J\\'Jt::: nr. ti:<· jcbn•l 1·\·rn tl1n110 tltr · h:id l><'C·!l 
D111·1c. ... ; 111at 11 wa- 1lt«·'1,,1,auw ,.. · !; 

· 11t> :its wen· not l·o111111g 011 :i~ Tf'gul:ir l.Jaiiis as """5 hoprd 
for. anJ Rt'<'orcling to ~ir. Ledt ic-us. ""hen 11 famil~· "Trould run out of 
fooJ it ""oulcl eat foo<l grc)\dng on Bikini. be it coconuts. pandanus. 
or breadfruit. 

UQt'EST FOR XORI: XO,.ITOJtt:SG or BIXIXI 

)Ir. Y ... n.s. Let's go back to llr. Juda"s statement. 
)lr. Xon. The set'ond rPquest "'e conn•,· to ,·ou todn. )Ir. Chair· 

man. is th:it ~·our subcomm1ttf't' closeh· monitor the uproming radio· 
!~;i•:.l &i•~ :vvJstuff tests to be conclurted nt Bikini Atoll. Thr Pf'Ople 
liYin~ on Bikini Island d<'sptrntely wish to Ttm11in on Bikini Atoll. 
and tl1f'~· ar<' hopeful that teats on Eneu Island "Trill shotr it to be Afe. 
Thrv unclrr'l'tand thnt thf: r~nt test results are preliminan-. and the\· 
hop;. ti1:it rP!'<'ttlcment on Enen W"ill pro,·e to be possible. · • 

~Ir. Chtirm:in; "·e c:tnnot df'~<'ribc> . h• ~rrow felt b'f our ~ople u 
thA• ll''l~ .... 011 "·ith bitter disappointment. that th<',. n1ust oncf' again 
lN1 , .. · •,; kmi. De.spite thC' ronl nulictory sta.temrnti of thr r.s. Go,·· 
,. .1m, • o\·er the last ten ye.an:.. the pt'Oplt' of Bikini ha,·e begun to 
unc.kr~•· •d the situntion the\· faC"e. Thr\' h8\"e tolcl us tl1at if the up· 
comin!! t'-.1E show tha.t nm p(-ople \'f"ill not be able to )j\·e on Bikini or 
Eneu for t. t' ne~t 40 i:.r 50 yens. the people lh-ing ir. Bikini are pre· 
pare.cl to relo..·ate to Kili and Jaluit. 

t"PCIU.DI~G CO:ll."Dmox& ox KIU lSUSl> 

A rno\"e to Kili. ho"·enr. and the establishment of Kili u A pe.nnn· 
ncnt home for thr ne,.t t "·o gcnera.tions of Bi kin inns canno1 come .rith· 
out help from the e.s. Gonmment to de,·elop Kili IS I functional. 
lfrablC' communin·. 

r- - "lir: · ·· .,ri \·NNi we hne lh-ed on Kili. thinking each nar that 
··::, m.: .·:> :hikini the ne~t ,·ear . .As ..-e fnce the pos.sibilit\' of 5'1 

more ~-.,us on Kili. it is clear tliat \t'e must think and plan in °Jong-H 
terms. 

As ,.ou knotr. Kili is an i"Jand '«"ith no ffff and no lagoon, and aecess 
to thP island is 'fen· diffiC'ult for most of the ve~r. Facad ..-ith these 
conditions. our peo])le h11n not pro<'t's~d copni in large quantit~ be· 
e:tuse bo&ts ,-isit. this island rarely. llonths frequently go b,· without 
a. .'-i.sit from passing ~i~, and our only communica.t100 with the rest 

. ~ne world ts by radio. 

J)OE ARCHIVES; 
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Dr. l<iilliarr L. Rotjsor. 
lr4S2 
La.,.·rence Li ve~re LaLuro tcry 
P. O. Box -BOE 
Livermore:, Colifor:.i.:. ;-.:;:,s_ 

Dear Bi 11: 

BROOKl-IAVEN NAT10r-.JAL LABOR,C.JQ~y 

ASSOCIATED u~~~\.'ERS!i1:s. 11\JC 

Tt.e enclose:c tal-:c~ p·e:se:-t dos:..rne:tric a11d body burde!. ir.formatic:-: 
on former E!ikir.i res.i der.ts. ~et externa) ex,t.iosure rates {background su!::­
tracted l were o~ta.ine~ frurr "External Exp~sure Measurements at Bikir.i 
Atoll", ?\. ;.... Greer.r.ouse e: e:l., E~::.. R:,t.-crt (ir. press). IJosimetric tnociels 
were outlined ir, sever c.1 i r.fc-rn.al re;..orts a:-,c are avai 1 able upon request. 
Input data were obtained fror.. """":"lolt- Body Couriting Results from 1974 to 
1979 for Bikini Island Residents", FL S. ~:i) tenberger et al., Bt;L Report 
(in press) and frorr. unpu!:l :i si.ed bi casse:y results. Ne.,.· inforrr.ation on the 
long term removal of 1J 7cs is being derived from replicate counts of 
former Bikinians done iJ, Ja;,ua!·y ar:c May 1979. Tt1is prelitr.inary inforrr.a­
tion is also in:: l uj.:-c, t.ut .... e ....-o..i:i rj 1 ike t.o corroborate these results .,..i tr, 
urine bioassay dc~a ··•:._c;, .,.-i~l r.:-. :..·-= availa!::le for several more weeks. 

lf yo·..i have ar.y sut;stio;,s or neec ad::.:i ti or.al information, please 
cor.ta::t me at MS 66~-t,287 or Bot. ~lltenbe-rger at FTS 666-2503. 

NAG/lm 
Enc:'.osures 
cc: E. Lessard 

R. ,...iltenbe-rger 
J. Naidu 
T. Mccra..., (OES)/ 
B. Wacholz (EV) 

500\li21 

Si/flit-
N. A. Greenhous~ 
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Colwn:. 

l 

2 

3 

4 

6 

7 

8 

ln6;v1dual Dosi.me:r~· Dat.a for Bikir:ia.r.s - Exrlar.at1c;,:: 
of Col um;-. liea:Sinc~ 

Iten, or Oer.:.ve-5 Qui'i.nt:i..ty 

tlam: 

ID Nwnber 

Res1dtnce lnt~rval 

.9o
5 

· • 90 
r a.no Y Bon~ Y.a=ro~ Dose 

Equ1valent During and Post 
Res1c:ier,ce lnter;:a} 

137 l 37u 
Cs ~ ~a ~ose Eq~ivalent. 

Durin; an~ ~05: Rtsldence 
Interval 

Net Ex:ernal Dose E~uivalent 
D~ring f\c-.s1oe:.ce lr.t.erval 

Total Bone ~arin~ Dose 
Equi va.ler,t Dur ir:g a'1d Fost 
Res l oe::-: re ! ~.:en: al 

Measured Quanti t:· 

Urine J.ctiv'\ty 
Concer.tration 

Bo::y B'.lrden 
""easureme:-.ts 

External Exposure 
r.i. te Measurements 

C6Mnents 

F~rsonal lnt~~view 

BN~ Medical Dept. 
' S&EF Div. Records 

Fer~onal lr.t.ervi~~~ 

Three Compartment. 
Model, Const.ant 
Continuous Uptake 

Two Com?art.ment. 
Ko6el, Mcnot.onically 
Increasing UFt.ake 

1'ssUil'le6 Living 
P4'.tt.erns 

Swr c! Col urr.ns 
5 ar,d 6 

Surr. of Col um.-.s. 

'' :i a.r.:: 6 
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lNOlVlOUAL OOSlME"fRY DATA t"OR BlKUHANS 

'JOSr Ea 90y 
137 Cs + l37m 

lk>n~ Harrow lia Net Ext~rnal 
Wti~ Equiv. Dose Equiv. Doa>e Equiv. 

lh:s id..:n..:e Uurin~ E. Post DurinK bi Post Ouring Residence 
10 lnte;:rvtil ltetiidenc~ loc. l<e::. idew;e lnt. interval 

~Ull,lh!f \'car.; mkem 1111<.::m mH.cm 

6001 7. J UO• :,1rn 950 

bll7 7.) J9 '.>80 950 

6130 ]"> 41J ..!OU 94 

6U7o J.) 9. ') 'JOO 4)0 

tHJ 4.) 77 • ullO '_.1L11 

6Ul!J s.) 190 420 bl.JU 

blll . liO 7. 7 150 lOLl 

60')7 4. 3 51 * 4 jO 520 

6115 7.3 97 760 8fi0 

bl09 4.3 51 * 240 520 
I 
I ·• I 

'I 

Total 8oJy 
Dose Equiv. 
Ourin~ E. Post 
l<-:::oiJence lnt. 

mk&:m 

1400 

lSOO 

300 

1300 

1:!00 

1100 

250 

950 

1600 

760 

Total Bone Harrow 
Uose Equiv. Durin~ 

anJ Post Residence 
locerval 

ml<em 

lbOO 

1600 

300 

1300 

1200 

l\Ji 

~6Ll 

1000 

1700 

810 

~ :c 
u 
~ 
~ 
0 
A 

er 
C"'-J 
.::::t" 

c::> 
C> 

U? 



kt:sidcnce 
I{) lntl:!rval 

Numbc!r Y~ars 

bOlJl 6.) 

blJ2 2.3 

b046 2.0 

bObl b.3 

b0b6 3.3 

6070 10. 3 

bllB b.3 

6117 6.) 

6128 7.3 

j 6122 10.J 

J -· 

~DlVlDUAL DOSlHI::'fRY DATA FOR BlKINlANS (cont'd) 

90Sr 6. 90y 
137 C l37n1

0 Bone Harrow s + d ~et l::xternal Total body 
Doa:te Equiv. Dost: l::quiv. Dose Equiv. l>o SC Eq u i v • 
Puring 6. Pot>t During 6. Post During· Residcnct Uuring ~ Post 
Rt:toidence lnt. Rt:t>idc:n:t: lnt. lnterval RcsiJt:nc~ lnt. 

mJtem lllkt:DI n11lem 1111.:~u. -----

74* ))0 760 1300 

62 1200 300 1)00 

27 400 240 600 

b5 t.>30 760 1400 

59* 400 4 .'it I 830 

185* 870 l)Q) ~~00 

42 4~0 8?1· UGO 

110• 610 820 1400 

130• 810 950 1800 

86 380 l200 lbOO 

~ s: 
u 
~ 

1ot~l Bone Marro~ ~ 
oot>c Equiv. Dur in~ Q, 
and Post Rebidencc 
lntt:rval 

mki.:rn 

1400 

1600 

700 

1500 

89l) 

') l, i. I 

l)(lt) 

c:> 
1500 f"\t 

..::;t-

-
1900 0 

C) 

U'? 

1700 



lNl>lVlOUAl DOSJM!:TltY DATA FOR IU~INIANS (cont'd) ~ 
~ 
::c: 
u 

90~r Ii. 90Y ~ 
137Cs + l37111ba J.xJ 

Bon~ Marrow NeL Exlernal 1olal ~oJy lolal Bon&'; Marro\.· 0 
IX>tt~ Equiv. Dost: Equiv. Do~e Equiv. l>ost: Equiv. !Jose Equiv. Uurinr ~ 

kt::. id\:nce Durio~ 6. Po:>L During I:. l'obL During ki::sidcncc Uuring 6. Posl anJ ~o~L Resid~nc~ 
lD 111ti::rval k~a>ichmct: lul. Nt:sidt!t)::t: lot. lnt.:rval l<t:!:>ich:nct: Int. Interval 

Numb<! r \'~arb mkt:m - n1kt:m 11\Rt:m 1111{~,111 mJ<..rn: 

b015 1.7 31* 650 :? :!O 870 900 

6030 3.3 39• 1200 400 lt.JUO 1&00 

6129 4.3 51• 330 520 tl.'>0 900 

6027 3.3 39• no 400 1200 1200 

6010 7.3 66• 1100 900 2000 2100 

t>l05 3.3 3':J• 1100 i.o > 1)00 l SU·. 

6033 6.3 150• 900 110-i 2000 2100 

6007 .88 15 190 110 300 310 

-
('\""') 6006 4.3 77* 650 560 1400 1500 =t' -
C) 

bO]l 1.0 18• 220 130 350 370 C) ·j 
lJ"') 

~· 



~ 
l.NDlVlUUA.L DOSIMETRY DATA FOR BlKINIANS (conc'd) > -:I: 

u 
~ 

90Sr & 90y 
tJl 
0 

137 C + 137m Q II.one Hdrrow ::; ba Net Exter-nal Total liody Total Bone H.ar-ro\.1 

Dos~ t::quiv. Uo~t Equiv. Doioe lqu1v. Oo::>t: Equiv. IJOse Equiv. During 
kt=::;idt:nce During & Po:.t During I;, Po::>t During Residence During ~ Post and Post Rt:sid~nct= 

lD lnltrvcal K~t»idamce lnt. Rc::;idcn:::t: Int. lntcrval Rt:siJcnce ll\t. Interval 
Numl>cr \'t.'<Hb mkcm mkt=m n1Rcm mlkm mk\!m 

tlb) 4.3 120 620 600 1200 1300 

bOtlb 8.] 240 IJ90 llOO 2100 2300 

6069 8.] 150• 580 1100 1700 1900 

b073 7.3 130* 490 95.1 1400 1600 

b072 1.0 Ui* ))0 130 460 480 

6119 7.) 130* 7)0 9'.HJ 1700 1800 

864 7.3 llO* %0 950 lSOU 2000 

""' (V'"\ 

%6 7~3 130• 1400 950 2300 2500 .::::!"' 

-
c::> 

6059 l.] 15* 240 160 400 - 410 
<:::) 

t.n .•. 

6124 .BB 10* 160 110 390 400 ... 



lNOlVlDUAL DOSlH.ETRY DATA FOR BlKlNlANS (cont'd) ~ 
CJ) 

~ C> :I: 
c::::> t) 

-i:= 
90Sr E. 90y 

~ 
LA) 

137 Ct> + 137~..i 
s.xl 

\..&.) Ront! Hanow Net External Total body Tolal Bone Marro\.' 0 
Doti.: lquiv. Doioe Equiv. Dot>e Equiv. Uose Equiv. Dose Equiv. l>ur ing Cl 

kc:. idcnce Durin~ E. Pobt Our ing ~ Potil During kesidence IJuring E. l'c··t. and Post Residence 
10 lnlcrv<;tl Rcsidcmc-= lot. ltt:biden:::e lnt. Interval kt!s.idence lnt. interval 

NumlJc r \'~4.lrt> IDkc!l'O mkem m.Rem ml<cm mRcm 

60)8 ~.3 b3* 550 LOO 1200 1300 

6036 .M 7.6• 260 77 JJ,O 340 

6110 8.3 98* 450 1000 1400 1500 

bO)l 5.3 b)* 520 bOO 1200 1200 

6on 6.3 74* 1600 800 2400 2400 

bOUO .us 10* 200 llU 310 320 

b038 2.3 27* 1100 ~80 1400 14()0 

6103 3.3 39• 1200 400 1600 1600 

b028 ~~3 63• 1200 600 1800 1900 

6044 ).3 (,J• }bOO 600 2200 2300 

'j 
·• ' l 

.1 



c.n l.NDlVlDUAL DOSlHE'fRY DATA •·oa BlKlNIANS {cont'd) 

~ c.::> 
c.::> -::t: .:= 90Sr & 90)' u 
WJ 

137 C + l37m ~ .:= Son~ Harrow s lia Net External Total liody 'J'otal Bone Marro"'' 
Doa.e Equiv. Do toe Equiv. Dot>e Equiv. Uo:>c: Equiv. Dose Equiv. During ~ kt:bidcuc~ During £. Post During t. Potit Durins Rt:sidcnce During It. Post and Post Residence Q. 

ID lntt!rval Rcssidc:nce lnt. Ree;idt!PCt: lnt. Interval th:i> idt:nce lnt. lnterval 
Numl>t!r \'~4rt> IDkt!ID lllkt!UI Jnllem TOKt:DI mRcm 

bOb.2 4. 3 51* 540 520 1100 1100 

t>0)4 7. 3 86• l:ltiO 900 180G 1900 

8b5 7.3 86• 4)0 9uo 1300 1400 

6050 2.) 27* 410 )00 710 740 

6009 4.3 77• lbOO bUU 2:!00 2300 

6049 2.3 41* 1600 Jui; 1900 1900 

6042 .55 10* .HO 7'!. 5d0 590 

6014 l.6 2'.I• 1300 210 l~UO 1500 

6012 7~3 130* 1500 950 2400 2600 

.. 6016 1.3 l30• 1500 950 2400 2600 

~. 



CJ1 
lNDlVlUUAL.DOSlMETRY DATA FOR BlK~lANS (cont'd) 

~ C) 

C) 

:I: 
..s=: u 
l..A.J tJOSr & 90y ~ 
LJ1 137 Ctt + 137mb<i ~ Bone Harrow Net External Total Body Total Bone Marrow 0 

Dobt: Equiv. Dottt: Equiv. Dose l::quiv. Uost: Equiv. lJose Equiv. Durinf 0 
ltt: ti i dt!llC e During & Pot>t During 6. Pot>t Ourin& Rt:sidcnct: Uuring t. Patil anJ Pottt Rt!sidenc~ 

l ll lnLcrv<il R.:t>id~nct: lnt. Residc:n:::e lnt. lntt!rval Rc:t>idt!nce Int. Interval 
Numb\! r 'it:JfS mkt:l'll mkt:m mRem mkcm mkctr. 

6013 2.3 41* !JOU 300 1600 1600 

60~4 6.3 74• 1300 tWO 2100 Z:?OO 

6005 1. 8 12 470 ~30 700 710 

6135 l. 3 11 330 170 sou 510 

bl2) 9.3 4) HYO 1:!00 2100 2100 

b0b1 7. 3 '.>4 780 9'.>0 1700 lBOO 

6002 2.] 7.7 370 300 b70 680 

bOOo l.O 9.5 260 230 490 500 

bll2 1.3 12 260 lbO 420 430 

6035 6.3 140 600 760 1400 1500 ,, 



ll"UlVlUUAL UOSlHETRY DATA FOR BlKlNlANS (cont'd) 
g) 
> 

CJ1 -:I: c:::> u 
c:::> 90Sr & 90y 

~ 
Son~ Harrow l37c 137m Nt:t External loud Body local Bone Marrow ..r= s + IJa 

~ 
\.JJ Dcuu~ Equiv. Dos~ Equiv. Dot>e Equiv. llo::>~ Equiv. Do~e Equiv. Uuring 0 
er Re::, i deuce Durina; & Pot>t Durio~ t. Pot>t Durint Residence During ti. Pu::>t and Post Residence Q 

JU 111c1..·rval Re1tidcnce lnt. R~b1J~n=t: lnt. Interval kct>idence lnt. Interval 
Numl.11:r Yt:JrS mke:m 111kt:m · ml<em mk\;!m mkl.!IU 

b0% 3.) 46 680 430 1100 1100 

80 LO 18• 200 lJO 3)0 350 

6017 tL 3 330 L~OO 1100 2300 2700 

6045 1.0 9.0 150 120 270 280 

6108 4.3 Id 210 5:' 1: 730 7 ]I; 

6063 4.3 19 b20 '.:>:'lJ 1100 11 ,1,·; 

525 1.0 5.L 350 l ~(I 470 ·.,), 

934 6.3 120 1300 76C :.:100 22 uu 

6068 6.3 60 630 820 1500 1600 

6106 3.3 39• 750 400 1100 1200 

. '. 6025 J.) 39* 9QO 400 1300 1300 -
• •• 



I.NO! V WUAL l>O::i I ~'J'RY l>A1'A 1-'0lt BI KlNlANS (cont'd) 

CJ1 ~ C::> 
C::> 

90Sr & 90y :t: 
137 C + 137ra 

u 
-t=" Bone Marrow s lia Net External Total Body Total Bone Harro~ ~ LU Do~e Equiv. Dose Equiv. Dose Equiv. Uose Equiv. lJose Equiv. Uuring 

i:il _J kct>idcnce During 6. Po::oc During ~ Post During Rc~idencE: Uur ing l:. l'ost and Post Residence 0 
ID h1tt:rval Reaoidence lnt. Ret>id~o::e lnt. lnte;:rval Residi:nce lnt. lntt:rval Q 

Numlic::r Yectrtl 111k.:m mkem mRem mk~n: mRem 

blll 4.3 19 lbO 520 880 900 

bObO 2.3 27* 510 280 HO 820 

60J2 3.3 39* %0 400 1400 1400 

6123 4.3 so• 480 520 1000 1100 

6098 ).) 39* 320 ·.oo 720 760 

b0b5 4.3 130 )90 ,20 910 lllOO 

6004 .55 10• 130 . 72 200 !;O 

6018 6.3 150 1100 b20 1900 2100 

.6126 2.3 45 1100 300 1400 1400 

6003 8.3 250 580 1100 1700 - 1900 

6114 1.0 12* 170 120 290 300 

·-· ' ' ' 



~ 
~DlVlOUAL UOSlHETRY PATA FOk BlKINIANS (cont'd) ~ c.n , 

~ c:::> 
C) 

90Sr & 90y 
~ 

.r= 0 
LU Bone Harrow 137 Ct> + l37mua Net External Total Body lotal Sone Harrow ~ 
ex:> Do&e Equiv. Dose Equiv. Dot>e J::quiv. Dost! Equiv. Dose Equiv. During 

kc ::>idt!llCe During & Poaat During Iii Post During kesidcnce During £. Post and Po~t Resid~nce 
10 lnterval lleaild~nce Int. ResiJen;;e lnt. Interval Rt:sidence Int. Interval 

Numl><!r Years sakem mkem. Jllltem mkem m.}{cro 

b0b4 . 7. J 86• 400 !WO 1300 1400 

6023 4.3 11* 990 560 1500 1600 

blJl b.) 110• 950 820 lliOO 1900 

6011 6.3 110 550 820 1400 1600 

6081 .97 12• 490 120 610 620 

6133 7.3 l3u* 1900 950 2801 3000 

6048 . 55 6.5• 590 72 6bi 670 

---

*Thetie value& were derived from aver.a&c: male or average female daily activity in1:;estion rates for Sr-90 • 

.. 

..,_, 
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PER.MISSIBL!. DOS!. FOR. INTER.NAL a.ADIATION 41 

Table I. Maxirrwm pmnissible boefy burdens and maximum pmnisrihlt concentrations of 
radionuclidu in air and in wain for O«Upational aponue 

-Radionuclide 
and type 
of decay 

18'\HTO or H:o~ 
5- [(sol.) 

CH:) (submersion) 

1Bc7 (sol.) 
c, y 

I Maximum I 
Organ f I . "bl I 0 pcTU"USSl e 
reference• burden I 

i (critical organ in tow I 

I bold face) body 
f(,.C) 

I 

i Body tissue 
I 

I ioa I 

! TotaJ body I 2 x 10' 

I Skin I I 

i GI (LU) I Total body 600 
Kidney I 800 
Liver I 800 I 

'Bone 
I Spleen 

. 2 x ](1 1 

I 4 x 101 

Maximum permjssiblc concentrations 

For 40 hr week: For· 168 hr week: 

(MPC). (M:PC). (MPC) • I (MPC). 
(,.c/cm') (,.i;/cm') I (,.c/cm') (,.i;jcml) 

I 

0.1 I s x 10.... : 0.03 12 x 10----
0.2 Sx 10 .... ~ 3 x 10-4 

I 2 x 10-1 Ii I " x 10_. 
1. i 4 x 10-4 o.os 

10""' I' 0.02 
6 6 x 10 .... I 2 2 x 10 .... 
9 s x io-e . 3 I 3 x 10-
9 s x 10-t I 3 3 x 10 .... 

:.W 2 x 10-1 

I 7 6 x J(J-4 

50 4 x 10-1 20 2 x 10-1 

~l-----~--~~---1~--~11~1---------
(insol.) : Lwm:: j 10-e I \ " x 10-7 ------1 GI (ll.I) .... I 9 x , .... !. 0.02 3 x , .... 

1CU(CO:) (sol.) Fat 300 0.02 I " x JO .... !! a x 10-• 110-e 
~ Total body 400 0.03 5 x 10-1 

11· 0.01 2 x 10_. 
I Bone , 400 0.04 6 x 10-e 

1 
0.01 I 2 x 10-e. 

' ----'-- . 

(submersion'; ; J. .:.w t.X:, S x 10""' i ! 10-1 

~-

(insol.) 

~ GI csn I 0.02 s x 10-e 8 x 10-1 ; 2 x 10-e 
' Bone and I 

3 x 10-· 1 0.06 1. x 104 I teeth I 20 0.2 
~ Total body I 20 0.3 4 x 10-• I o.09 110-1 

i 

. GI (ULI) I I 0.01 3 x 10 .... 1: s x 10-1 9 x 10-7 
I 

I Lung I I 2 x 10-1 I' 6 x 10 .... 
I 

u~au (sol.) 
5-, y 

: T9tal body I 10 

I 
10-• l x 10-7 i .. x 10-4 6 x 10 .... 

1 GI (LLI) 
I 

! 0.01 2 x 10-e , 3 x 10-a i x 10-7 

•' 

(insoL) 
' ! I I : Lur-: 9 x 10-e 13 x JO .... 

'. .. o-- 2 x 10-7 3 x 10-- s x 10'""" 
i ---·· - -------

u~au (sol.) 
s-, y 

(insol.:. 

j GI <sn 
;T'""""1~~· 
j 

I 
i GI (LU) 
; Lung 

i 
I 

i 
, , x 10-1 10-e 2 x 10-1 ! .. x 10-7 

' 0. 'JI 2 x 10 .... 
I Ii 4 x 10-1 ! 6 x 10-7 

! 11 I 
• 8 x 10-4 '110-7 i; 3 x J0-4 i s x 10----
1 8 x 10-• J l 3 x iu-7 

•The abbreviatiom GI, ~- :SJ. ·_·!., ~ -- :_r ""fcr to gastrointestinal tnct, st~ch, mall intcatine, upper 
large iDtestinc. &Dd lower:...~' ict!'!... . .,.,.~..i"dy. 

5 0 0 I 4 5 4 
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.5 

>c;. 
:m') 

10"'4 
10-4 

·~ 
1~ 
1~ 
I~ 

10-1 
10-6 
10-• 
t0-6 
~ 
~ 
0-4 ' 

_, 
_, 
_, 
_, 
_, 
_, 

·1 

' 

Organ of 
Radionuclide refc:rcncc 

and type (critical organ 
or decay a.old face) 

I 

.. c.111 (IOl.) I TocaJ body ,-, ,. Liver 
Spleen 
Miacle 
Kidn~· 
GI (SI) 
Bone 
Lung 

(insol.1 I Lang 
I 
I GI lllJ) 

11Csll' (sol.) Total bodr 
,-, y, e- UTer 

' Spleea 
Mmcle 
Bone 
Kicin")' 
Lung 
GI (SI) 

(insol.) I 1..mg 
GI (LLI) 

11Balll (sol.) GI (LU) 

'• )' 
. Total body . Bone 
Liver 
Mu.scle 
Lung 
Spleen 
Kidney 

(insol.) I.mg 
GI (LU) 

11BalU (aol.) GI (LU) ,-, ,. Bone 
Total body I Liver 

. Lung 

..)··· •.h 

I Kidney 

(insol.) i Lang 

I GI (LU) 

15 0 0 I 4 5 5 

)Maximum J 

1 · ·bl I pen%USS1 c 
burden 
m total 
body 
f(,.C) 

30 
60 
80 
90 

I 
100 

400 
800 I 

! 
I 
I 

Maximum permissible caocaitratiom 

For .f-0 hr week 
i 

For 166 hr week 

~ (MPC). (MPC J. (MPC). (MPC). 
(l.c/cm') (I.cf cm 1) : (I.cf cm') (l.c/cm•) 

2 x 10-1 'x 10-1 'XI0-4 10-1 

5 x 10-1 7 x 10-1 2 x 10-1 2 x 10-1 

i x 10-1 10""' 2 x 10-1 " x 10-1 

8 x 10-1 10""' 3 x 10-• " x 10-1 

6 x 10-• 10""' 3 x 10-• " x 10-1 

o.oz 5 x 10""' 8 x 10-• 2 x 10""' 
0.03 " x 10""' I 0.01 2 x 10""' 
0.06 9 x 10""' ~ 0.02 3 x 10 ..... 

I 

l x 10-~ 'x 10-1 
I 6 X 10-4 2 x 10-1 3 x 10-1 10-7 

! 

30 

1 

.. x 10-c 'x 10""' ! l x 10-c 2 x 10-1 
40 s x J0-4 8 x 10""' : 2 x 10 .... 3 x 10-1 
.so 6 x ·~ 9 x 10-1 I 2 x 10 .... 3 x 10-1 
.so 7 x I~ 10-1 2 xl~ .. x 10-1 

I JOO 10-• 2 x 10-1 5 x 10-c 7 x 10-• 
JOO 10-• 2 x 10-~ : 5 x 10-4 8 x 10-1 
300 5 x 10-• 6 x 10-1 2 x 10-• 2 x 10-1 

0.02 5 x 10-11 I s x 10-• 2 x 10""' 

I 
10""' I 5 x 10--I 10-• l x 10-1 I 4 x 10 .... 8 x 10-1 

5 x 10-1 10""' ! 2 x 10-a 4 x 10-1 

5(J 0.1 2 x 10""' 0.03 7 x l0-1 

' 80 0.1 3 x }()""' I 0.05 10""' 
I l v. 20 4 x 10-c I 7 J0-4 

2 x 1~ 40 7 x 10-c I 10 2 x 10-4 
2 x 1~ 40 7 x 10-• 

I 
10 2 x 10-' 

3 x ·~ 60 10-• 20 " x 10-c 
4 x ·~ 70 10-• I 20 5 x 10-c 

4 x 10-1 I 10-1 

5 x 10-1 9 x 10-1 I 2 x 10-a 3 x 10-1 

Ix 10 .... l x 10-1 I 3 x 10 .... 6 x lo-' 

" 6 x 10-1 10-1 l x lo-' .. x 10--
9 0.01 3 x 10-1 5 x 10-1 10-1 

10• 2 5 x 10-6 0.9 2 x 10-1 
3 x 101 

" 9 x JO-I 2 3 x 10-• 
13 101 5 J0-4 2 " x 10-1 
14 x 10• 6 J0-4 2 " x 10-• 

4 x 10' 8 2 x 10-c i 3 5 x 10-1 

l J 

1 
.. x 10--

7 x J0-4 10-1 
i j 10..,.. 
) 2 x 10""' 4··x 10-a 
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.. CCI-JCDITIVfflCll or 13'CS IN ~lSTLl~ 00"3 NrJ FJSli A1 Elll:.U ·1~lNill ·- --· ... -
. .. . . 

. . - . . .. . . . 
. . 
• Rm PrIDJCT · · 

• . .· 

frJ, cr­
S'\'PLES 

.. . . . .. . 

j f.O:arur f"l!:J\T CG.1EE1~) 6 
: Coro.m f'E(,T ClrrrER-

. t\EDJATEJ 9 .. 
f Coco:m n~1\r · o·~\TtRE) 31 

. . 

Cb:cNJT r'~T CSF?.0;.TiE!), 
• . . SPRJHGY) 8 

~ Au. wwe:m t.zti.T 54 

C.o::omrr FLUID 28 
• 

· • BREA!>rnu1 T 2 . . 
! ~H J2 . .' ,' 
' 
. PN'AYA 18 .· 

S..:ET PoTAiO 

Jib.TER!·ELO:~ . 

3 

2 
l7 .. 

...:.-:.· 
RDEN fRUlTS fi::J 
GETAELES {P,'.'ER.!..~:: c:= 
t\SH' PAPJ\Y/'1.1 BN~~\~, 

el P~TATO, i·~~TG~·~L.O:~ ) 

f JSH Ulr~)+ 6 

Dl'iESTJ C J·&r 

. 
'\ -. . - . 

• 

... 

.. . .... 

72.7 

16.S 
~.9 

'O 
'O 

l3.5 

6.5 
·s r.: ,;J 

14 
0.92 
3.6 
2.6 

5.9 

• 

• • 

• • 

\ .. 

.· 

• • 

3.~8 
• 

".8-32 
5.3-117 

.. . 
l6-52 

. 3.5-ll7 
.. 1.2-44 

s;2-7'.8 
l.G-2u 
l.&-31 
0.54-1.3 . 
2.3-S 
0.25-7.2 

• 

• 
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. C.OJ:IJITP/1TIO:l Cf ' 0~ m Slr~lSTIJlCI cna1S MD FISl! AT 83J ISlJJID 
• .. 

No. Cf sr~·?LES A'lfJV\GE ar:CDITP/\TICU m~GE Cf CTr·KilITR~TIO:: 
PC1/G h£T ~[l&IT PC1/G ~Er ~EIGHT .. . . . . 

.. 
= Co:o:arr &Ar 9. 0.021 
. Co:o:m FLum• - . o.mi· 

• fnADFRUIT 2 1.9 
tlA.Tm·ELo:J 8 0.031 
Sool>.sH 6 0.054 
PN'AYA 5 0.29 
~ PoThTO 1 0.13 

0.13 

. 
0.076+ 

. 
F J SH CH.Jun) 
CtAMs 0,005+ 

•• 0.011 fu·ESTJC !'~T 

• • It,. l\:>Stn::n TO BE TM:: SN·! AS coco~~t.rr M.~AT 

+ fRQ'1 v. NELSON N-0 B. Sci-ELL 
_,., I I,. • . . 

·•• FmN 1.975 B11~1N1 DJsE AssESS!·'£NT 
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~ADlATION Pr.OiECTION CUIDANCE 
FOP. HDi::l'!AL AGtN::l~S 

IAemoronc:!:.im for the President 
P.irsu:mt to r.x~-culive Ordrr 10t3I 'l.nd 

'l'llblic L:l\': 8Ci-J73, i.he Fctlcr:i.I lt.:i.d1:i.­
t.lon Council h::.s made a sludy of U1c 
hu:irds a.nu I.:.'.:!: <>f r:i.th:i.t.ion.. W c hcrc­
'1Lh transmit. our first TCport to you 
conccmln; our 1i:1dint:s nnd our rccom­
anend:alon.~ for t.!1c r.uid:i.ncc o! t:'eticr:..1 
t.:tncics In t.he conduct or Lhcir ~dl..l· 
Uon prolecUon :1ct1viti~. 

It.ls the s~Li:Lor; responsib!llty or the 
Courie.ii t.o ... • • nd\·i.$c t.he Prcsidt:nt. 
wlt.h J"CSpcct to rr.:h:ation m:i.ti.c:·s. di­
recUy or 1ndircclly aITcctini: health, 
1ncludlni: cuid:,nce !or all Fcd::ral r.:;en­
cles 1n t.ht: feirmul:i.tion of radiation 
standards and in lhe estab!ishmt"nt and 
execution or pro'.:rll.mS o! cocpe:-aUon 
1v.lth St.a I.es • • • " 

Fund:iment:.1!y, ~ettini: ba:;ie r::diation 
protection st:i.nci:irds invol·;~ ~assing 
judi:ment on the c:i:t.ent cf tt.e po~sible 
health haz:!rd !\e>ciety is "-"il!in;: to acctp~ 
in order to rcll~•Ze the Jcno,•:n benefits 
o! radiaU::n. I~ involves inevit~t.I;· a 
balancing l,,Pt'.'."Ecn total health protec­
t.ion. '\\"hich ?!"Jt;ht rcq'.llre fore::o1ng any 
acth1Ues in:r.-Z!;'.n; e;.;:>osu::-!' to rad:a­
tlon, Uld U~:; \"i;o:·o~ prorno!!on Of the 
we cf radu:Uon ar.d at.c::Uc e:1ergy 1n 
order t.o tchie\ e oµ~imum benefits. 

'J'bc Fedt':~l Radiation Ccw1eil h:.s 
reviewed u:ii!~.~le kno\\·ledv.c on r:idla­
ilon "etreets an::I consuli.ed v.-ith sci:mt~ts 
Tithin 1tnd outsice -the Government. 
Each membt'r h:i.s also ex;i.mined the 
"1idance reeornmer.ded ln tI'.is memo­
randwn in lier.! or his .!'t:Ltuto:·y re~on.s:­
b!l!~:::. }.!:..>:::-~::!~ the ::u:dance o:es not 
cover all plla!'es of r:id1at.io11 pro~eclion. 
such as internnl emitters. we find that 
the i:uid:mce whl:h we reco::::ur.end th:it 
)'OU pro\'idc fvr th~ use of Fecit'ral a:;en­
cies gives ppprcµri:ite considE-rRtion to 
the nqui1e1r.cn~s of henlLh prote:Lion 
and the bcnt:neinl \:Scs of r:i::hntion :md 
r.tomic cnc:r:~·. Om further findin:;.s :md 
ncommmd:i t! ons Iollo-.\·. 

Discussio11. The !l:ndamrnt:il f'roblem 
5n ~t.:1bk.h!n:: r:irli~tion prott'cUon 
r.uldcs 1s to nllow :is much of the llc'nc­
f1clnl uses Clf loni7in~ rndinUon M pos­
sible ~·hilc n.'i.~urin:: th::tt mnn is not 
CXJ>OSOO to unrluc hnz..·wd. To ~c-t. a true 
Snsli:ht. int.o t?'lc s~opc of t.he rroblcm 
and the lmp:1c~ o: t11r rlrcision~ 11wolvcd. 
a fC\'icw of the bc11cfils ond t.hc bnz.'\rds 
Ss nt'Ccs.s.'\ n·. 

n ts im1>0rl.'lnl ln ccn ... ldc-ri11: bolh U':c 
brnrfils :111d linr.irds of r~c1i;.tion to np­
tircci:1te th:1t m:in hns rxi.strrl lhrow:h­
out his histon· in n b!'llh <>f n:1t11ml 
rndintion. 'l'his l>!'lckr.rou11d r:1rli!'llion. 
._.hlrh \':'!rirs C\\'C'r thr t-.w:h. pr:l\'i,1f's n 
p:irUnl b:i .. is for mitkr'<.::mciin~ tht' c!­
fccls or r•\tlinlion I'll m:in :111c1 srn·1·s ns 
an lndic::it.or of l!ir 1·:1n·~rs of r:11!1:ition 
rxµosurt's within which thr lmm:m \lopu• 
1.ition b."l.S rlr,·ck1pr.! and incrL';\::.\'<I. 

T11c bc11r{:1'$ of iu11i::i110 rnclintion. 
R.id1:1t.ion pn1prrly rontrolkrl is n boon 
t.o 1n:111k111rl. ll lias l>rrn of im-.~t 11n:1hle 
·\'nlur in U1t' rlin::110:.is n11ct ll'<'!'ll llll'\\t of 
c.li:>t::iscs. ll r:m 11ro,·ich: wurcL'::. of 

5'001Libl 

encrr.'Y l!T'e:llM' th::in nn'.\' the •~rid hn~ t. lf9onc a...-:umes a dlrt't't line;,:- ~. · · 
yet hnd :l\':>.il:lbk. ln lncJu:;try, It 1s u:;cd Uon bCL'l''CCn L>i•Jlo-:lc::il c.::ccL ci:a• : 
a.s a tool t.o n1cas11.rc thlcl:nc....::, 1:1u::mt..ity &m'Junt o! do:;c. it U1eo become: pt:: 
or qu:i.liLY, to d1scovrr hicJllcn n::i"·s, &.o to rcla.t.c ven· Jov: do~c Lo nn u~~;~:- · 
~cc liquid fio-::. nnd !0r othrr purpo~c5, blo!or:1cal cficcL even thou·:h 1L bu~: <. 
So s:n:my r~carch uses for iom:.in;: r::itli:i- k-<:Lablc. n ~ r:encr~IY n..~·ti th-:~ : :. 
tion have been found Uut 11eicntist.s in cflcct C.h:1t m:iy tit'tu:iUy oecur v:::~ :-. 
many rl1vcrse !1eltls now nml: r:i.di:iuon exceed the amown prcdicLcd by i:. 
•·iLh t.hc m.icr~pe m value ~ a work· assumption. 
tn:: tool. Basic biolo(Tical 11:sumT1ticms. T!-.~~ 

The hazards of Ionizing radiation. are insulricien:. d::i!A to proviroc r.. :'.:; 
Ioniz.in:: radiation ln•ol\'es. hc:i.1Lh b:iz- b:lsts for evalu:.Un;t r:uli:i.tion er.:.::.-. :: 
ards ju:;t as do man» 0U1er useful tools. cJ.l t.yp<?s :nd l~vth or irradi:it!on. ~:·. ·. 
Scientific flndinr.s concemin; the bio- 1s p:irticul:i.r uncc:t~nty v:it~ rc~1;::~ · 
loi;:ic:i.l c!Iects o! radiaUon of most. tm- the biological c:Iects at very lc·.v c: 
:snedlatc intcre:;t to the establishment. of and low-dose rat!!s. It iS nC!t p::-;;:::: 
radiation protect.ion '1.a.otl:u-es a.re th~ t.herefore t.o usumc that t.herc is a ;.;·. 
lollowin~: Of ncaat.ion exp:.:;ure below t:"hich ~:-.:: 

1. Acut.c doses of ~~lation may pro- 1s absolute cert:!intr that no e!fr~t. 1:-. · 
duee immediate or delayed e1l'ec~ or occur. This considcraUon, 1n ~,::,:.: 
bot.h. to Ute adopt.ion or tbe cor.sc.'"'\-at.::•.-c !: 

2. J.s :i.cute wnole bocy dosi.?S lnereue J>CUlesis of & liliear relation t:t\'>·eer .. : : 
above approximately 25 rcns <unit.s of loiical effect. and the amount C!!° c: · 
radiation dose>. immedi:Lt.cl:r observable determines our b:isie appro~th to : : 
eflects increase in severity Tith dose. formulation of radiation prot~=~.; 
beiinnln: from bare1y detectable ~des. 
change.;, to biolo::ical si~ clearly indi· The lack of ade(!UJ.t! sclenWic 1::-.::.: 
catini: dam:l.ll'e, t.o deat.h at levels of a Jr.at.ion m:.kes it u:-Jcnt. tbat &tic!!:~:.:-. 
few hundred rems. rese11rch be undert~ken and n~'- c.~ · 

3. Debyed efiects produced either by clc\'eloped to pro,·ide a filmcr b~~ : 
acute irr:idiation or ty chronic iJTadia-. e\"aluating biolc,;ic:il rislt. Apprt1~:·:: 
t.ion nre similar in kiod, but the ability o! member agencies ci the Federal F.:.~. 
the body to repair r~diation damage is Uon Council are sponsortn:i anci en:<::.: 
u!:ual1:; more et!eetive in tbe case of Qin: rese:irch in these areas. 
chrcruc tt.an aeute irradi::ition. Reco1nmend'aiic;rJ. ID rlt"w e! t: 

"· The delayed effeets from radiation ftnd.nn sun1mariud above the fo1:ow:: 
are in i<?neral indist.in:uishable from rect·mmend3.tions are made: 
famil~:ir patholo:ical cond.1:ions usually . It 1S recommended that: 
present in the population. 1. 'J'bere shouU no~ be a217 m:i~·:r.:. 

S. Del::ycd effects include renetic n::!iation e:r;:iosure \\"lthout the e."':'P~: 
effect.; <effects transmitted to s-Jcceedins- tion or benefit re:-Jltln~ from such ~ 
generntions>. increased incidence of i::osure. Acti\iUes resultinr in man·r.~­
tumors. liiesp:in shorterun:, and rro..nh 
a.nd development chan~cs. rediation exposure should be autho::-;..: 

6. The child. the in!•nt. s.nd the un- for useful applic:itions r.rovided in 1. 
born infant appe:ir to be rr.ore sensitive ommenciations Kt forth herein 1: 

to radi::. tio!l than t:!le adult. followed. 
. '1. The ,.~riou.s orrans of the body difler It ls recommended that: 

in their scns!ti\11.y to r~clio.hon. 2. The Le1m .. R:idi::ition_l?l:c1~~·: 
s. Althou~h ionizin; r:idiation· can in· Guic!c:" be adoptcdTor'Fedcrru ul:c. -T. 

duce genetic nnd som:i:ic effects teaect.s teniiis d~f)ne.:i_ ns_the_ radi:lUc:1 C:: 
on the indi\'idual du1ing his lifetime ~hich sho.uld not be e."'cet:~cll v.i:i:·: 
other t.hr.n ccnct.:c effects>. the evidence C.'\rcful co:uidcrntion o! the rc:i::;o::~; 
at t.he present time is !o.sum:ient to Jus- d 
tify prrcisc r.onclusio~ on the n:iture of o;:~ so; e\'en· efiort shoul:i be n:~.(.-

enccura:e the lll:liDt.cn:uice Of r:o;:.:. the dosc-cl1ect rcl:itiorahip at low doses 
nnd de!;~ r:itcs. Mcre:>\'cr, the e\idence dose.; as far below Ulis cui..:..::. 
is in:;ufficio?nt to pro\'c either the mrpoth· pr:ictic:)ble. 
~is o! a "dnma~c thrl'shold" <a paint It Is recommended that: 
below ""hich no rt.im:il!:e occurs> ·or the 3. The tolloi1;in: R.'ldi:it.lon Pro!c-.·?: 
h~·pothrsis ol ''no t.hre~hold" 1U ~n at Guides be Adoptl'd for norm:ll p~aec:;; 
low d~e.s. operations: 

Condlllon 

Jlm•li.,tlnn .. nrirr. 
(a) \Uo<'l.· 1.-h·. ~l:lnd lnmt. •rth"I' blood l'onn· {.\m1m11laltd d--· I llml"!' lllf 11umbft of JC::> t-:: 

bi; II'>"''-" '"'''"·b, "' Ii"•,. ol ri o. ace lli. 
13 ••crb .• ·--·----··· S. 

(h) !;~In"'• huk boolr nd lh}TOhl .. _. ___ \"C':lr •. ··-------···-- :JO. 

) 11 11:1 ""'·"-····-•••••••• Ill . 
(.. a111l> an.! I"'"'"''~ lo'<"l ancl a11t11-ct ________ {''r:u .. ~---·····---- ~~ 

(cl) I IJ ,. . ..,.,,. · ·····----- ::.. k••"' ···--·--·-·----··-··-·--·----·- Uod» huulrn __ •••• u l mict<'rtani et "'dhne-:~: 1 
l...WSIC&I t'QUIYM:AI. 

(,.) Olhrr nr.~"'···---·····--·-······---· f""l'll• ..•••••••• -··-· I~ 
l"1"1t\11uw \U •tt~•·······--·. a.. 

lu) 11 .. hd 111,J.. •••• --·--·-·-······-·-··--·--·- YC"llr •••••••• ·---·-- O.~ (•·hnlt hod)·). 
(lo) .~~ ... ~rr .••••• ---···---··-·-····----···-·· JO r•·.ir •••••••••••••••• • U;"'~). 

The !ollowin~ Poinl-~ nrr mndc in rr­
lat1on lo the Hnd1:1lion ProkcUon 
Guide:; he-rein µro\'1tlcd: 

I • 

<1> For the inllividunnn U1c JlN·:: 
tiol\, U1c bn!;ir Ciuick• (or nmm:1l '"I 
body dose is 0.5 rl'm. Thi.s Quick 
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plies when lhc lndlvldunl "''hole body 
dos~ are known. & a.n opcral1011al 
kehnirrue, when: lhc lnd1v1du:i.l wlwle 
body do.c;cs are noL Jtnown. I\ 6Uil:1hle 
sample of the cx1"10scd PClr>ulaLion r.hould 
be developed wh~ prot.cel.lon 1?U1ue for 
annual whole bod» duse will be 0.17 rt·m 
per ur>lta per )'et1r. It 1s em1>hM1zcd 
\hat this ls an o~rntlonal t«:hniquc 
whtch should be snodilicd to meet spe-
d1d situntJons. . 

<2> Considerations of J>Opulo.t.lon ste-
. netlcs impose I\ per c;1pita dose lim1i..'llion 

for i.be 'on:i.ds o! 5 rems m 30 yc:i.rs. 
"lbe oi>erational mt'Cb:mism described 
above for t.hc annu:ll iDdmd1.1al \\·hole 
body dose of 0.5 rem iS likely in t.hE: im· 

· mediate future &.c> a!'.sun t.hat t.he go­
»Mbl exposure Guide <5 rem in 30 
7ears> is not exceeded. 

<3> These Guides do not differ sub­
stantinllr from certnin ct.her recor.1-
mendatJons such. as t.hose made by the 
National Comm!t.t.<'e on Radiation Pro­
tection and Meiisurements. the Nation:-il 
Academy of Scit:nces, n.nd the Interoa.­
t.ional Commission on R:i.diolo;ical 
Protection. 

<U The term "maximum J)erm!ssible 
dose" ls used by the NaWonal commiitee 
on Radiation Prot.ection <NCRP J and 
the Int.ematio:i.nl Commis.s!on o::i Ra­
diolorical Protection <ICRP>. Ro\\"e\'er, 
WS term 1s oft.CD zni.!;unders~. The 
words "maxlmum" and "permissible" 
bot.h bave unfortuna.t.e ccnno:.ations not 
intended by eiLher the JSCRP or the 
JCRI'. 

<5> There can be no sin~le pennissible 
or acceptable level o! exposure w1tho"Jt 
regard to the reason f;;ir perm1t.tillg \.he 
exPosure. It &hould be general practi~e 
Lo r.::d;.;c.e u:.-:s:.:.:-c to r.i.o::'!tion. and pos-
1t.lve l'ffort. should be earned out t-0 !ul­
flll the sense o! these recorr.mendat!ons. 
It 1s basic 1.ha.t exposure ~-0 raC:i:i t;o:.i 
should result from a. real determm;.tion 
o! it..s necessity. 

(6) There can be di.f!'l'rent Radintlon 
Prot.eetion Guidl's with dillerent numer­
ical values, dependini: upon the ci1·cum­
mnces. The Guidt's herein ret'om­
mcndeod nre nppropri:ite for norm:ll 
peacet.ime operations. 

<'1> These Guidrs are not lntend<'d to 
appl)• to radi:ition exposure resulting 
from naturnl bacl:~round or t.ht' pw·­
poscful e>.-posure of p:u.ients by pr:i.ct.i.­
&Joncrs o! Uie he."lli.n:: nrts. 

<8> Jt Is reco~ni:.cd that our present 
IClenUfie knowlcd;:r. docs not. prcivide a 
firm tound:itlo:-. '\\'ithin :L f!'lclor oi two 
or three for 1:elcct1011 of :im· p:inicul:\r 
1nunr11c.'\l \'alue ln prr!errnC'e to Rnother 

\ TAluf'. lt 11hould bl' rrco::ni1eu th:it the 
Jt:1dln.tlon Protcclion Guides reeom­

; \ mended in this p:1per nre wrll ~low the 
'-I lc\·cl -a·hcrc biolo::ic:\l d~un:i.:;e h:ts L>cen 
\ ob:;en·Ni In lmm:1115. 

n ts ret'Ommrndrd th:it: 
•· C\lrrt'nt. )lrotrrt 1011 ~uidrs usc-d by 

the ~C<'ncies be continued on an intrrim 
ba..,ls Sor or:::m doses \.0 the pop11lalion. 

&"Commendations nrc 1\ol mad1~ con­
f'.('min~ tht' n:1di:1tirm ProlC'<"tion GuidC'S 
for lndh"idu:\l orr.nn clo.~ to the t>011u­
lnUon, othrr t.h:m the ron:lcls. Unfor­
tunntely, U1r cnm11kxitil's of r:.t:tbh!>llin:: 
S:-Ulcii's np11UC':1b\e to rncll"t lon cx11c.-;11rc 
of l\ll body on::ms 11r!'t'l11clr the Co1111rll 
Sron• mwnc rccomnu.:11dul1ons conccn1-

5 0 0 l l~ b 2 . 
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lnr: thMn o.t this Ume. RO'\\•C•CT, cttrTCnt 
prot.cc\.lon ruiucs used by t.hc accnc1cs 
appcp.r o.ppro11ri:lt.c on Rn 1nt.cnm bo..s.L6. 

lt. is rect111U11elldC'd t.h;1t: 
S. The term .. It:ldioacli'rlt; Concen­

tration Guide" be a.dopl-1.·d !or Federal 
UM?. Tb.is \.crm ts cicfint-<1 :is U1e concen­
tration of r:iu1o:icl.ivity in t.hc environ­
ment "''hich is detem1incd to nsult in 
'Cholc body or Orl!an dose!' equal LO I.he 
Rltdiation Protection Ouidr. 

Within th1s dcflnJt.ion, ~dio:ictivity 
Concentrl'tion Guides c:in be del.crmined 
af\.Cr the r'..ad1:i.Lion Protection Guides 
&re decidt'<1 upon. An; s;il'CD R:ld.loac­
ti\1 ty Conccm.ra.tlon GUide is npp!Jcable 
only !or the circumstances under which 
the use of its correspondint: Radiation 
Protection Guide is approp~Le. 

Jt is recommended l.h:Lt.:- - - -
6. The Federal ai:encics. u an int.erlm 

measure. use radioactivltr concenu-... uon 
IUides v.·hich are consistent wilb t.he rec­
ommended Radiation Protcetion Guides. 
Where no Ri.d:ation Protl'ction Guides 
a.re provided, Federal ~encies continue 
present practices. 

No specific numerical recommenda­
tions for RadioacLivity Concent.ration. 
Guides are prciyjded at this time. How­
ever, concentration ll'Uldes now wed by 
the l..l!encies ·appear appropril't.e on an 
uit.erim basis. Where appropria.te radio­
a.ct!vity cuncmt:iu.ion vuices a..--e not 
a.va.ilable, end where Radiation Protec­
t.ion Guides for gpecific or;:ans are pro­
Vided herein, the lattE:r Guides ca:i. be 
used by the Federal agencies as a start­
int: P-Oint for the deri..-at1on of radio­
act!'l'ity concentration gujdes applicable 
to their particu~ problems. The F·ed­
eral Radia ti~n Council h:is Rl5o initiated 
action dircct!!d towards the development 
of additional GUides for radiation 
protection. 

:: · :s recommended that: 
'1. The Federal agencies apply these 

Radiation Protection Guicics with jud&· 
ment and dii:;cret.ion, to assure that rea­
sonable prob:ibility is achieved 1n the 
att.ainmenl. of the desired goal o! protect­
in!; man fro:n the undesirabll' enects o! 
radiation. The Guides may be exceeded 
only aft.er the Federal ~~enc~· ha\'ing 
ju.'1sdiction over the matter h~ carefully 
considered the reason for doin:; so in 
li;:ht of the rccommendat.ions in tbiS 
pa.per. 

The Radlnlion Prottttion Guides J)ro­
vide a ~encr:il frnmev:orl: 1or I.he radia­
tion prot<'et.ion requirements. It is 
n1>f"Ctcd 1-h:tt e:i.ch Federnl R?-<'DCY. by 
virtue of it.s lmmC'diatc knowll-dt:e cir its 
oper:i.tin~ r.roblC'ms. -a·m u~ t.11c~ Guides 
o.s n b::isis upon \•:hich to develop det:1iled 
st:md:irds tailored to meet II~ p:1r:icul:1r 
rcquirC'mt'nt:... The Cou11c:il '':ill !olh>w 
the nct.n·it.if's of the F~·dernl n:;cncirs in 
th1~ aren nnd will promoLr lhe nf'<'C'l'i<:try 
coordinRticin to :lehic\·e nn cftC'CUVc 
Fcdernl pro~rnm. 

If U1e forC';:oini; rccommcn:!ntlons arc 
npprovC'd by )'OU for t.hc 1'.uiu:i.nce o! 
Frdrrnl n~enhrl' in the eonrluct of I.heir 
rncii:\tion rirotcrt ion net!\' it iC'~. it Is tur­
tlwr n·commendrd U1al U1is mrmornn­
dum be puulishcd in thr Fi:Dl:RAL 
Rt:cl.STJ:a. 

.All'11HT1! S. f'i.UtJoflKO. 
Clininnat1. 

Federal Radiatio11 Cau11C'il. 

I • 

The recommendations numbc:rcc! "'. · 
throur.h .. ,. cont..'lined In t.hr ol." · 
mrmor:indum nrc n11p::-o·:cd fo~ : . 
,uida.ncc or Fcdt-r:il f\:;cnnt:s. :.:ic l 

memorandum sh:ill be puu:u.tied w i:. 
Fl:cn.u .. Ri;cuu11.. 

Dwlctn D. Etsc.'"Bowtr. 

MAT 13. 1960. 

(PA tJoe. llO-tS39: Plle4, M&J 1'. H1~: 
1;61 &.m.J 



• -

' 
~ 

l 
I 
I 

' 
[Reprint.ed .from the Federal Register of September 26, 1961, as corrected] 

FEDERAL RADIATION com~Cll 
lADIATION PROTECTION GUIDANCE 

fOR FEDERAL AGENCIES 

Memorandum for the President 

Sun:xa1t1 13, 1H1. 
Pursuant to ExecutJve Order 10831 

and Public Law 8&-373. t.he Federal Ra· 
dJatlon Council bere•·lth t.r&nsm1ts its 
NCOnd report 1.0 you conce~ findinp 
and recommendations for ruld&nce for 
:F«'!ra.l acencie! in the conduct of their 
ndiation protection actiTiLles. 

of population l'l"OUPI to radium-%26 1 In the i!evelopment Of the Radlat1on 
lodlne-131. strontium-to. and stron~ 'Protection Ouides conta.tned herei.n. the 
&.ium-89. It ls the intention of the Coun- · CO!JJ!~iLtias co~~ered both 51des ot t:l1.a 
ell to release the backrround ma~rial balance. The Council ha.s rmewed 
kadinc to thes.e recommendatJons a.s av&llable knowledite, consulted with 
Sta.fr Report No. 2 when the recommen- sclent.iSts within and outside the Oovem­
d&Uons contained herein are approved. ment., and soUclt.ed Tie''"' of mi.crested 

Speciftc at.tentlon was dittci.ed '° indiViduals and rroups from the reneral 
problems aswciat.ed with radJum-226. · public. In particular, the CoWlcil ha.s 
Sodine-131, strontium-to, and strontium- not only drawn heavily upcn repcrt.s 
19. Rad.lum-226 is an important nat.u- published by the lntemaUonal CommiS· 
nll:r occurrtnc radJoacUve material. The &ion on Radioloctcal Protection UCRP>. 
other three were present. in fallout from the National Comm.1ttee on RacU&tion 
nuclt'ar weapons testin&. Tbey could, · Protect.ion and Me&Surements tNCRPi, 
under certain circumstances. al.so be · .and Ule National Academy of Sclences 
ma.Jor constituents ot radioactive mA· ·.tNAS>. but has bad durtnc the denlop­
terials released to the environment from 19ent. of t.he report the benet\t of con­
lar&e scale atomic entrcY installations ault.aUon with, and comments and sue­
used for peaceful purpose&. Anilable 1est1ons bJ, individuals fre1m NCRP and 
dat.a succest. that etrectin control of · NAS and of their subcommittees. The BAekground. On May 13. 1960, t.he 

tlrst recommendations of the Council 
were approved by the President and Ule 
memorandum cont.a.irunc these recom­
mendations was published in the f'Eo­
Ail R&G1uu on May 18, 1960. There 
was also released at the same ti.me. Sta1f 
~ri No. 1 of the Federal RadtaUon 
Council, entlUP'd, "Backrround Materi&l 
fOr the Development of lt.ad1ation Pro­
Mc:tJon Standards," d&t.ed May 13, 1960. 

· these nuclides. in cues of milled 1U.sion . Radiation Prot.ection Guides recom­
product e0ntamlnation of the environ· • mended below are considered by the 
ment, 1'ould proVide reasonable a.s.sur- Council to represent an appropriai.e bal­
ance of at lea.st comparable UmU.aUon ance between the requirr.menu of health 
ot hazard from other 1is.sion products in prot.ection and of the beneficial uses of 

The first report of the Council pro-
11ded a 1eneral phllosophr of radiation 
protectlon to be used by Feder&l a1eneie& 
m the conduct of t.heir speeific procram! 
and responsibilities. It introduced and 
defined the term "Radiation Protection 
Oulde" lRPO >. It provided nume?'ie&l 
nlues for Radiation Protection Ouides 
'for the wbole body and certain oreans 
of radl&tion workers and for the whole 
bOdr of individuals in the eeneral pop­
ulation, a.s v.·eil a.s an averaee population 
ronadal dose. It introduced as an oper· 
atlonal technique, 11:h£re ir.di·.-i:l~al 
whole body doses are not known, th~ use 
of a "suit.able sample" of the exposed 
population in '9.'hlch the ruide for t.he 
averaie exposure of the sample should 
tie one-third I.he RPG for the individual 
members of the croup. It empha.siZed 
\bat this operauonal t.echnique &hould 
be modified t.o meet special slt.uations. 
In select.ln& a sUit.able sample part.lculu 
care should be t.aken to assure that a 
disproportionate fraction of the avera'e 
dose ls not received by the most sensitive 
population elements. The observations, 
assumptions. and comments set out In 
\be memorandum i:ubl!shed ln the Fa>­
SUL REGlSTU, May 1£. 1~60, are "<!uallJ' . 
applicable to this i:nem.:ira.::':!urr. 

Th1s memorandum contatns i"PoCOm· 
mendatlons for the guidance of Federal 
a1encles ln activiti!S designed t.o limit 
exposure of memben of popJ!Ation 
rroups to radiation from radio&cUve 
materials j!rposlt.ed in the body as a 
result of Lhelr occurrence 1n the en,·lron­
ment.. These recommendations include: 
U> Radiation Protect.ion Ould.:.s forcer­
t.am ori:ans of individuals In the .ieneral 
populo.Uon. a.s well a.s averai:es over 
suit.able H.mples of exposed gro.ips: CZ> 
pldance on i:eneral principles of control 

' applicable to all radionuclldes occuninc 
1n the environment: and <3 l gpcclftc 
pldance in connection wlt..h exposw·e 

5001~b3 

the body. radiation and atomic enero •. 
EstablWlment of the hderal Rad.la· · It ls recommended that: · 

tlon Council followed a period of public 1 .. The follovnnc Radiation ProteeUon. 
concern incident. to. discussions· of fall· 1 Guides be adopted for normal peacetime 
out. While sLrontlum-90 received the opentiODL. 
ereatest popular attention, exposures to • · · 
cesium-13'1, iodine-131, &t.rontlum-89 'f••IZ 1-1'•t1an0" Paonmow OV1D1:.,oa CPT.l.llf 
and. in still lesser decrees to other radio· llooT oar._.,., 111 ~"OJI to Evo9\.-a& Oil Puro-
nuclides, a.re in•olved in the evaluation """011 

QaollPll 
of over-all el'lecU. The characteristics ---------__;--..------
of cesium-13'1 lead to direct. comparison OrPA po lllrllMU- -::.S~= 
with whole bodY exposures for which . YMlllAll el UJIOlt'CI 1111!.Ml-
reeommendations by the Council h&ve lillAoD ~ 
already been made. 

Studie' by the staff of the council in· Th,.,..,.d.~-- u - per,_,··· o.a n• 111'.,., · 
dicate .t.ha.t ob.sc!"Yed concentratio,!IS ·of.~::.~='-= u==~e:= ::~1=,:r~· 
radioactive strontium in food and water llont <&11.tr· o.003 mic:.-~ 0.001 snicro..-r:.ms 

MW CQ.lc:le) ol R.-n ID uie ., n.-::a:. I.II Ult 
do DOt result ln conc:entution5 in the ·. . ldull skclc1on ac1a111t .. 1~1e>a 
skeletot. (and consequently in radia- •\be blol~c:al • Ull' bloloe1"'1 
tlon doses> &S larce- as have been as-·. =~~:'o1 ;g·~~ol 
awned ln the put. However. concentra· Ma-:ia;. a.-:u.. 
tsons of iodine-131 ln the diets of sma.u · ----'------------­
children, part1cularl1 in milk, equal to It will tie no~ that the precedinr t&ble 
t.hose pennitted under current standards proVide& Radiation Protect.ion Guides to 
would lead to radiation doaes to the be applied to the averace of a suitable 
·child's thyroid which, in comparison sample of an exposed populaUon croup 
with the ceneral structure of current ""hicb are one-third of those appl)inl to 
radi&Uon protection 1tanda.rd.s, .,..ould individuals. This ls ln accordance 'ftith 
be too hich. Th1.s ls because current · the recommendations in the fU'St. repcrt 
concentration (Uides for exposure of of t.he Council concermna operational 
population croups to radio&eti\·e mate- · \eehniques for controllina pcpulo.Uon ex­
riall in air, food. and '9.'ater have been posure. Since lD the case of exposure of 
derived bJ applicaUon of a ~tngle frac- a population aroup to radionucUdes t.he 
tion to correspondin& occupational radiation doaea to indiYiduals are n!>t 
wutdes. ·-In the cue of iodine-131 in us~ known, c.he o~an doae to be used 
milk, cc.:uamptlon of milk and retention as a euide for c.he averare of suit.Able 
of Iodine b)' U1e child ma1 be at least as, samples of an uposed populaUOD croup 
rreat as by the adult, 1'h1lt the .rela- ls al.so ctven as an RPG. 
Uvely small me of t.he thyroid makes· ~commendations cu to peneral prin­
t.he radiation dose t.o the •..hyrold much ciJ>leJ. Control pf populaUon exposure 
lar&er than in the case of the adult. In trom radionuclides occurrinc tn Uie en­
addition, there is e\·idcnce that irradia· virorunent is accomplished in cenernl 
Uon or the thyroid Involves cre&ter risk either by rest.rlcUon on the entry of such 
to children than t.o adult.s. materials into Ule environment or 

Re.=ommendations as to Radiation Pro- throueh measures desic:ned to limit t.he 
tectiun Gui~s. 'Ille Federal RadiaUon intake by membPrs of the populaUon of 
Council has previously emphasized that ndionuclldes already 1n the environ­
e5t.l>.blishment of radiation prot.ect1on ment. Both approaches involve the con-
1t11ndnrds lnvolves a balancing of t.he &1deration of actual or potential con­
~nt'flts to~ derived from the controlled cenl.raUons ot radioactive spaler1al In 
use of radiation and atomic energy air, waler, or food. Cunt.rots should be 
~Kain.st t.he risk of radiation exposure. bt.sed upon an evaluatJon of populaUon 

DOE ARCl_:IIVF..S 
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exposure wlth respeet to the RPO. · Por 
&b1I purpose, the total dll.ilJ int.alee of 
wch inat.ertal.S, anra11:ed over periods of 
&he order ot a 7eu, consUtut.es an appro­
priate criterion. 

n ts recommended that: 
------~-------- I s. (&> n~ ronov.·1nr rutcia.nce on da11y 
Jtan,.. "' ~1 Ondtd _. " K1Ar& trit.ake bt adapted for normal ;>eACf't.1.me 
...... ""Ga11r 1111&U gper&Uons to be applied &o the averai:e 

The control of the lnt&ke bJ memben 
4Jt Lhe reneral populaUon of radioactive 
aat.eri&ls from the environment e&n ap­
proprlat.elJ mvolve many dl.D:erent tinds 
or acuons.. The cht.racter and import of 
Uiue actions ma7 varJ widely. from t.ho!.~ 
which entail little 1Dterterence with 
mual acUv1tles, such u moni1.0nn11: a.nd 

Jl.,.J ______ _ 

a..n ___ _ 
ltallC'f m ___ _ 

AarYeiUa.nce, to those which involve ~ Recommnd4ttcnu on r.o-221. 1·131, 
m&jor d1'rupUon, such as condemnation 'Sr-90, ond Sr-19. The Council bu rtven 
or food lllPPlies. Some control actions gpecitk conslderat.lon to. t.be etrects on 
mar require proloni.:ed l~ad t.1mes before man of r&tei or tnt.ake of racltum-226, 
llecomW. efrectin. e.c .. major ch1,n11:es lod.ine-131, l'tl'ontium-to and strontium­
ID processi?l: facWt.!e1 or water supplies. 19 resulting tn radiation doseJ equal to 
'J'be m.Arnttude of control m~uures those 1pe~ed 1n the appropriate RPO's. 
mould be related to the derree of 11keli- ~ The Council has aJso reviewed pa.st and 
bood that t.he RPG m:iy be exceeded. CWTent acUvtties resulUni: tn the release 
The use of a single nwnerieal intake o! U'lese radionuclide1 to l.he envirOnment 
n.Jue, which 1n part has be-en the practice a.nd has riven con.slckrat.ion t.o future 
anUl now. does not 1n many lnst1.nces development&. For each of t.he nuclides 
provide adequate ruidance for taking three ranees ot transient dai.13• mt.alee are 
actions appropr!ate to the risk involved. elven 11:hich correspond t.o t.he rwda.nce 
Por plaruunr purposes. It ts desirable cont.ained 1n Recommendation 2. above. 
Uiat insofar u possible? control actions &uune control ot uaelul applic.ationa of 

: io meet conttneencies be knOY.'ll 1n ndiation and atom.le enern 5hould be 
·adnnce. 1uch ~L ~~ted average erposurei of 

n is recommended that: l\lltable 1.amples ot an exposed popul&-
Z. The radloloaica.J health acth1tles of Uon rro:.::i will not exceed "t.be upper 

Pederal aeene.les in conn~tion with en- •alue o.r Ranse II. For lodine-131 &nd 
·~omnent&t. contamination with ri.wo- radlw:n-2;,,, I.his nlue · conesPond.s to· 
act.in materials be b&.sed, 11.ithln the the RPG !or the averare of a suitable 
llmtt.s of the aaency•1 1tatutory respon- &ample of a.n expose-d PoPulatlon ~oup. 
slbllitlt!, on a rraded 1eries of appropri· In the cues o! 1trontlwn·90 and 1tron­
att actions related t.o ra.nres or lnt&ke of tlum-89. the Council's 1tudy Indicated 

. radioactive JnAterl&ls by ex-posed popu- ·that there 1s currenUr no known opera­

. ~\ion rroups. · Llon&l requiremeut for an intake n.lue 
In order to proVid11 ,11;tl11nrf' tn '"!' &:; h.lrl'1 ac the one corresponding the 

. agencies 1n adapttnr U.e 1u...:1e~ i.;;.- · .a~"G. H~~.?. a Yalue esUmat.ed to cor­
proach to their own proirram.s. i..ue res;ioDd tc coses to the critical orun not 

. recommendations pertair.1nr to the rreater Ulan one-t.bird ot the RPO bu 
ap~Uk n.dlonuclld11.s 1."l this rnemoran- been u.sec1.. 

· .dwn consider thrtt1 transient daily rates. 
.' o! Intake by rultable .samples o! e.p1»ed Tbe ru.ldance recemrnended below ls 

populauon rroups. For the other radio· ~ven tn terms of transient rates of 
· nuclJde.s, the arencles ca.n use the snme · · (rad.ioacUvlty) tnt.&ke in mlcromlcrocu­
·•eneral appro11ch, the detalls. of v;h;ch '. rle.s per day. Th.e upper ltmit o! R&nie 
are considered tn st.arr Repc.rt No. 2. II ls baud on IU'l annual RPG <or lower· 
Tbe 111neral types ot a.etlor. appropritlte In ca.se of :radloactin 1lront1umJ con.sid~ 

.when theu transient rates of l:italr.e to.1: ered as ai1 acceptable risk tor a lJfet.ime. 
Into the different ran~es are also dis- Hov.·ever, it ii necessary to use avera11:es 
cussed tn Bt.afr ReJ>Ort No. 2. The pur- over PUiods much lborter than a lite­
poae or these actions ls to provide reason- time for both radiation dose rat.es and 

· able assurance that averue rates or rat.es of. Intake for administrative and 
· intake bJ' a suitable aamr! · · an"""' · ··.:t T .. }uliatof'• nurposes. It ls recommended 

population rroup .. ave;. . 1 tl<I~ sucli "Z!lods should be of the order 
aample and averai.:HI ove1 .rcri1»'" '· , :1,. r:or or.e >=ea:. It ls t.o be noted lhat values 
or the .order of one 1enr. do not exceed llst11d tn the tables are much smaller 
&he upper value of Ranre II. The Ren- than any single lnt.ake from which an 
eraJ character o! theu- ar!loru 1s 1ug- lndMdual miiht be expected t.o sustain 
rested in the foUov;U1£ table. Jn!ury. 

50014b~ 
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of IU.it.able umple.s of an UPGSed popu­
lation rroup: 
'l'••s.& m-11&1u:n or Ta&•!llnn 11&TD or l,.T.i.•s 

, .. raowraocu~u f's:a DATI ror. llar"' or. .. os:o 
lc.u~ °' .Amolfs l"••A&Jllll IJI 1 .1.au; ll. 

R94lcmac114- bnrt I a..,.n ~m. 

lbdl1111>-2Z •••••• .., •:ID ._ro 
JodU-131 '···-- .. 10 111-100 lftl•J,(lllJ 
suonuum..,_. t-:Jl ~:IOU .... 2.011 
lll'CmUUID ..... -. ~:a;o .. 2,. I.~~.~ 

1 b !ht - e< todin,..131, &ht Nllahw _,.w •-14 
· llllclu4k &111ly Pnali ~lllldl'f!h. 1·11r •dut"- lht h Pli far 

Uit Ulyroid would llOl ~ Uft'ftled by .... i. Iii IOI.ah 
:aalehcr t.7 • i.cw ol JO &ball Oat applleablt so amall 
clalklleA. 

(b> Federal &1enc1es detenntne eon­
centra tions of these radJonuclich:s ln au, 
water, or it.ems ot food appU::able tc. 
their particular prorrams whice are con­
siJt.ent with t.he ruidance containt-d 
herein on averare di.ilr inl'\ke for the 
radionuclides radium-22£, Jod1D('·131, 
atronuum-90, &nd itrontium-89. Soir.e 
o! the cenerf.1 cons!deratiom invol\·ed in 
the derivation of concentration Yalues 
from 1nt.ak1: vt.lues are ctven 1D Staff Re· 
port No. 2. 

n 1.s recummended that: 
•· For r•dJonuclides no\. considered 1n 

t.his repert., arencle.s use concentraUon 
values tn air, water, or Items of food 
which a.re conststfnt with recoaunended 
Radlatlon Protection Guides ·and the 
reneral rulda.nce on tnt.ake . 

In the future. the Council wllJ direct 
attention to the development of appro­
priate n.d111Uon proteet.ion rut~an<'e f.;,r 
those rad1onucl1du. for ~·htch 1uch con­
sideration apper.rs appropriate or neces­
ary. In particul&r. t.he Council 11.·m 
study any radionucUde!' for wblch we­
ful applications of radiation or atozn.ie 
enern require release to the environment 
ot 5ifnlfica.nt amounts of thest nucllc:!es. 
Federal anncles are urred t.o Inform 
tht: council or such 1itua uons. 

AaaARAJll Rt11corr, 
• C'hc:ih'man, 

Federal RactiAtian Co1111cU. 

The recommendaUons numbe-red ••1" 
throuith •. ,.. contained tn the &bo\-e 
memorandum are approved tor the rutd­
ance of Federal ai:cmcles, and the mcsno­
randum ahall be putilished 1n the hD· 
EU L REGlSTU.. , 

· Jo>Df P. ltatJtEDY. 

8£PT£KIU 2pr 1~~1: 
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Table 9. Maxiszuzi Annual Dose Rate in SY!A/Y for a Living 
Patt.em Consisting of lOOS Time on Eneu Island 

Case When Iq>arted .Foods are Readily Avanable fn the Diet 

Bone Marrow 

Wholebody 

117Cs+"sr• 
Ingestion 

121 

100 

Extemal Gum* 

20 

20 

Gase When i..ocai Suin11"i~tence Crops are 1n Full Use 

. 
'l'"'c:' ...... + 

U• 4f , 1 

Ingestion External 6uaa* 

Bone Marrow 23~ 20 

Wholebody 18S 20 

Total 

141 

120 

Total 

253 

209 

+Al 1 food crops are from Eneu Island 

'l'Matural t>ackground subtracted 
DOE ARCHIVES 
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Table 10. Maxi111111 Annual Dose Rate fn are./y for 1 L1Y1ng 
Pattern Consisting of soi ti• on Eneu Island and 
20: time on Bikini Island 

Case When haported Foods are leadfly Available 1n the Diet 

1 "Cs+"sr• 

Ingestion External Gama* 
S"IF '0 ,,, -Bone f'.lrrow 121 67 ""'f 3 l-

Vholebody 100 67 "r ..., 3 .2... 

Case When Local Subsf$tence Crops are fn Full Use 

. 
1 nc.s+ttsr+ #. 

Ingestion External Sama'* 

Bone Marrow 233 67 '-I '1 ) l-

Wholebocb' 189 ,7 L/'f 3 2-

10-f, 

Total 

188 11,;-

167 I 't""/ 

. 

Total 

300 2. .,., 

256 2. 'J) 

DOE ARCHIVES 
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Table 11. MaxiauD Annual Dose Rate 1n •retA/Y for a l1ving 
Pattenl Consist1ng of lOOI t1me an 81k1n1 Island · 

Ca$e When Imported ·Foods are R:e.•dily ~vanable 1n the Diet 

Bone Marrow 

Mholebod, 

117Cs+"Sr 

Ingestion 

941 

877 

External Gama* 

256 

256 

Total 

1,197. 1.2 rea/y 

1,133. 1.1 r.11 

case When Local Subsistence Crops are in Full Use 

Bone Harrow 

Vholebody 

117Cs+"Sr 

IngesUcn 

2013 

1849 

-toca1 Background Substracted 

External &ama• 

256 

256 

Total 

2,269 .. 2.3 fe9,/y 

2,105. 2.1 J'9!1 

DOE ARCHIVES 
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Table 12. 3Q.Year Integral Dose in Rell for 1 Lhing Pattern 
Consisting of 100% time on Eneu Island and Imported 
Foods Being Readily Available 

Bone Marrow 
Ingestion Wholebody and Bone 

snes 2.25 2.25 

"Sr -- 0.70 

%UttUpU -- .00045 

auk! .001Z 

IUpuf'"Am -- 0.00058 

External 0.433* o.•33* 
6amna 

Total ,. 2.7 '·' 

*Based on an fn1t1al dose rate for Eneu Island of 20 •reG/1 
and assuru1ng the entire dose is from 117Cs. 

DOE ARCHIVES 
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Table 13. 30 YEAR IHTEGAAL DOSE IM Rem FOR A LIVI~ PAllER.H COftSJSTING 

INGESTION 
U7 CS 

90Sr 

2H+21t0Pu 

2ftlAm 

21tlPu/21tl,. 

OF lOOI TIME OH EHEU ISLAND NW FOR FUll USE OF LOCAL SUBSlsmttE 
CROPS. 

VHOlEBODY BONE MARROW AND BONE 

4.25 4.25 

- 1.5 

- .0008 

- .0021 

• 0.0019 

External Gama 0.433* 0.433* 

TOTAL 4.7 6.2 

* Based on an itit11l dose rate for Eneu Island of 20 •~Y and assuming 

the entire 4ose is from incs. 

DOE ARCij.1~ 
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Table 1•. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN COHSISTIHG OF 
100 S TIME OH BIKUU ISL.AHO ANO IMPORTED FOODS BEING READILY 

AVAILABLE. 

IHGESTIOH VHOLEBODY BONE MAAROW AHO BONE 

U7 Cs 19.8 19.8 

10 Sr - 2.2 
239+2 .. opu .00051 

21tl Am .0013 

2 .. 1 21tl -Pu/ M 

Ex te rna 1 Gan:ma 5.54* 5.54* - -
TOTAL 25.3 27.5 

.· 
* Based on an 1n1t1a1 dose rate of 256 arem/1 and ass\J!Ding that the 

entire dose if from137Cs. 
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERH CONSISTING OF 

INGESTION -
117 cs 

tosr 

lH+21to Pu 

21tl,.. 

2111Pu/Zlt1Am 

100 I TIKE OH BIKINI ISLAND ANO FUU USE OF LOCALLY GROWN SUBSlSTENCE 
CROPS. 

VHOLEBODY BONE K&.RROW ANO BOHE 
. 

. 41.6 41.7 . 

- 5.6 

.00094 

- •• 0024 

• -
External 6uma 5.54~ 5.54* . - -

TOTAL 47.1 5%.8 

* Based on an initia). dose rate of 256 mrem per year and assLDing that the 

entire.dose is from1>7cs. 
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The Effects on Populations 
of Exposure to Low Levels 
of Ionizing Radiation 

REPORT OF THE ADV'JSORY CO~tMITTEE 

ON THE BIOLOGICAL EFFECTS OF 

IONIZING RADIATIONS 

DIVISION OF MEDICAL SCIENCES 

NATIONAL ACADEMY OF SCIENCES 
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SVMMARY A!\DRECOMMEXDATIO!'\S 

In anticipation of the '1.'idespread increased 
use of nuclear energy, it is time to think anew 
about radiation protection. We need standards 
for the major categories of radiation.exposure, 
based insofar as possible on risk estimates and 

. on cost-benefit analyses which compare the ac­
tivity invo)\'ing radiation with the alternative 
options. Such analyses, crude though they 
must be at this time, are needed to provide a 
better public understanding of the issues and a 
sound basis for decision. These analyses should 
seek to clarify such matters as: (a) the environ­
mental and biological risks of given develop­
ments, (b) a comparison of these risks vdth the 
benefits to be gained, (c) the feasibility and 
worth of reducing these environmental and 
biolo~ical risks, (d) the net benefit to society of 
a given development as compared to the alter­
native options. 

In the foreseeable future, the major contribu­
tors to radiation exposure of the population 
will continue to be natural background v.'ith an 
average whole-body dose of about 100 mrem/ 
year, anci medicai applications which now con­
tribute comparable expomres to varions tis­
sues of the body. Medical exposures are 11ot 
under control or guidance by regulation or law 
at present. The use of ionizing radiation in 
medicine is of tremendous value but it is essen­
tial to reduce exposures since this can be ac­
complished without loss of benefit and at rela­
tively low cost. The aim is not only to reduce 
the radiation exposure to the individual but 
also to have procedures carried out v.ith ma>.;­
murn efficiency so that there can be a continu­
in~ increase in m~dical benefits accompanied by 
a minimum ndiation exposure. 

Concern about tr..:> m·:·i<>ar power ir.j1;stry 
arises because of its potential magnitude and 
'1.idespread distribution. Based on experience 
to date and present en~neering judgment, the 
t'Ontribution to radiation exposure averaged 
o\'er the U. S. population from the developing 
nuclear power industry can remain Jes$ than 
about l mrem per year (about 1 % of natural 
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background) and the exposure of an~· indh;du­
al kept to a small fraction of background pro· 
vided that there is: (a) attainment and long­
term maintenance of anticipated engineering 
perf orrnance, (b) adequate management of radi­
oacti\'e wastes, (c) control of sabotage and di­
version of fissionable material, (d) avoidance of 
catastrophic accidents. 

The present Radiation Protection Guide for 
the general population was based on genetic. 
considerations and conforms to the BEAR 
Committee recommendations that the a\'erage 
individual exposure be Jess than 10 R (Roent­
gens) before the mean age of reproduction (30 
years). The FRC did not include medical radia­
tion in its limits and set 5 rem as the 30-year 
limit (0.17 rem per year). 

Present estimates of genetic risk are ex­
pressed inf our ways: (a) Risk Relative to Natu­
ral Background Radiation. Exposure to man­
made radiation below the level of background 
radiation .will produce additional effects that 
are less in quantity and no different in kind 
from those which man has experienced and has 
been able to tolerate throughout his history. 
~) Risk Estimates for Specific Genetic Condi­
tions. The expected effect of radiation can be 
compared ·with current incidence of genetic 
effects by us-e of the concept of doubling dose 
(the dose required to produce a number of mu­
tations equal to those which occur naturaU!t·). 
Based mainly on experimental studies in the 
mouse and Drosophila and v.ith some support 
from observations of human populations in 
Hiroshima and Nagasaki, the doubling dose for 
chronic radiation in man is estimated to fall in 
the range of 20-200 rem. It is calculated that 
the effect of 170 mrem per year (or 5 rem per 
30-year reproduction generation) would cause 
in the first generation between 100 and 1800 
cases of serious, dominant or X-linked diseases 
and defects per year (assuming 3.6 million 
births annually in the U.S.). This is an inci­
dence of 0.05%. At equilibrium (approached af­
ter several generations) these numbers would 
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• be about five--fold larger. Added to these would 

be a smaller number caused by chromosomal 
defects and recessive diseases. (c) Risk Relati're 
to Current Pre\•alence of Serfou~ Disabilities. 
In addition to those in (b) caused by single-gene 
defects and chromosome aberrations are con­
genital abnormalities and constitutional dis­
eases which are part!~· genetic. It is estimated 
that the total incidence from all these including 
those in (b) above, would be beh•een 1100 and 
27,000 per year at equilibrium (again, based on 
3.6 million births). This would be about 0.75% 
at equilibrium, or 0.1 Ok in the first generation. 
(d) The Risk in Terms of Overall DJ-Health. The 
most tangible measure of total genetic damage 
is probably "ill-health'' which includes but is 
not limited to the above categories. It is 
thought that between So/C and 50o/C of ill-health 
is proportional to the mutation rate. Using a 
value of 20o/c and a doubling dose of 20 rem, we 
can calculate that 5 rem per generation would 
eventually lead to an increase of So/C in the ill­
health of the population. Using estimates of 
the financial costs of ill-health, such effects can 
be measured in dollars if this is needed for cost­
benefit analysis. 

Until recently, it has been taken for granted 
that genetic risks from exposure of popula­
tions to ionizing radiation near background 
levels were of much greater import than were 
somatic risks. However, this assumption can no 
longer be made if linear non-threshold relation­
sh~p;; c.rc i&cc.:pt.ed as a basis for estimating 
cancer risks Based on knowled~e of mecha­
nisms (admittedly in<.:vmplete) it must be stated 
that tumor induction as a result of radiation. 
injury to one or a few cells of the body cannot 
be excluded. Risk estimates have been made 
based on this premise and using linear extrapo­
lation from the data from the A-bomb survi­
vors of Hiroshima and Nagasaki, from certain 
groups of patients irradiated therapeutically, 
and from groups occupationally exposed. Such 
calculations based on these data from irradiat­
ed human$ lead to the prediction that addition­
al exposur~ of the U. S. pop.ulation .-.! 5 rem per 
30 years could cau:e from roughl;r 3,000 to 
15,000 cancer deaths annua!ly, depending on 
the assumptions userl in the calculations. The 
Committee considers the most likely estimate 
to be approximately 6,000 cancer deaths an­
nually, an increase of about 2o/c in the sponta­
neous cancer death rate which is an increase of 
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about 0.3o/c in the overall death rate from a~'. 
causes. 

Given the estim~tes for genetic and somati( 
risk, the question arises u to how this infor­
mation can be used as a basis for radiatior, 
protection guidance. Logically the guidance or 
standards should be related to risk. Whether 
·we regard a risk as acceptable or not depend!' 
on how avoidable it is, and, to the extent not 
u·oidable, how it compares with the risb of 
alternative options and those normally accept­
ed by society. 

There is reason to expect that over the ne:\"1 
few decades, the dose commitments for all man­
made sources of radiation except medical 
should not exceed more than a few millirem~ 
average annual dose to the entire U. S. popula­
tion. The present guides of 170 mrem/yr grew 
out of an effort to balance societal needs 
against genetic risks. It appears that these 
needs can be met v.ith far Jov.·er average expo­
sures and lower genetic and somatic risk than 
permitted by the current Radiation Protection 
Guide. To this extent, the current Guide is un-
necessarily high. . 

The exposures from medical and dental uses 
should be subject to the same rationale. To the 
extent that such exposures can be reduced 
without impairing benefits, they are also un­
necessarily high. 

It is not within the scope of this Committee to 
propose numerical limits of radiation exposure. 
It is apparent that sound .decisions require 
technical, economic and sociological considera­
tions of a complex nature. However, we can 
state some general principles, many of which 
are well-recognized and in use, and some of 
which may represent a departure from present 
practice. 

a) No exposure to ionizing radiation should 
be permitted without the expectation of a 
commensurate benefit. 

b) The public must be protected from radia­
tion but not to the extent that the degree 
cf protection provided results in the sub­
stitution of a worse hazard for the radia­
tion avoided. Additionally there should 
not be attempted the reduction of small 
risks even further at the cost· of large 
sums of money that spent otherv.;se, 
would clearly produce greater benefit. 
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c) There should be an upper limit of man­
made non-medical exposure for indh-idu­
als in the general population such that 
the risk of serious injury from somatic 
elf ects in such indi\-iduals is very small 
relative to risks that are normally accept­
ed. Exceptions to this limit in specific cas­
es should be allowable only if it can be 
demonstrated that meeting it would cause 
indi\·iduah: to be exposed to other risks 
greater than those from the radiation 
avoided. 

d) There should be an upper limit of man­
. riade non-medical exposure for the gener­

al population. The average exposure per­
mitted for the population should be consi­
derably low~r than the upper limit permit­
ted for individuals. 

e) Medical radiation exposure can and 
should be reduced considerably by limiting 
its use to clinically indicated procedures 
utilizing efficient exposure techniques and 
optimal operation of radiation equipment. 
Consideration should be given to the foJ. 
lov.-ing: 

1) Restriction of the use of radiation for 
public health sun·ey purposes, unless 
there is a reasonable probability of 
significant detection of disease. 

2> Inspection and licensing of radiation 
and ancillary equipm~nt. 

3) Appropriate training and certification 
of involved personnel. Gonad shielding 
(especially shielding the testis) is 
strongly recommended as a simple and 
highly efficient way to reduce the Ge­
netically Significant Dose. 

f) Guidance for the nuclear power industry 
should be established on the basis of cost­
b~nefit analysis, particularly taking into 
account the total biological and environ­
mental ri:;ks o~ : hE' . ,.rious options av ail­
able and the cost-effectiveness of reducing 
these risks. The quantifying of the "as low 
as practicable'' concept and consideration 
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of the net effect on the welfare of society 
should be encouraged. 

g) In addition to normal operating conditions 
in the nuclear pov.·er industry, careful 
consideration should be given to the prob­
abilities and estimated effects of uncon­
trolled releases. It ha~ been estimated that 
a catastrophic accident leading to melting 
of the core of a large nuclear reactor could 
result in mortality comparable to that of a 
severe natural disaster. Hence extraordi­
nary efforts to minimize this risk are 
clearly called for. 

h) Occupational and emergency exposure 
limits have not been specifically cons~­
dered but should be based on those sec­
tions of the report relating to somatic 
risk to the individual. 

i) In regard to possible effects of radiation 
on the environment, it is felt that if the 
guidelines and standards are accepted as 
adequate for man then it is highly unlike­
ly that populations of other living organ­
isms would be perceptibly harmed. Never­
theless, ecological studies should be im­
proved and strengthened and programs 
put in force to answer the following ques­
tions about release of radioactivity to the 
environment: (1) how much, where, and 
what type of radioactivity is released; (2) 
how are these materials moved through 
the environment; (3) where are they con­
centrated in natural systems; (4) how long 
might it take for them to move through 
these systems to a position of contact 
with man; (5) what is their effect on the 
environment itself; (6) how can this in!or­
rnation be used as an early warning sys­
tem to prevent potential problems from 
developing~ 

j) Every effort should be made to assure ac­
curate estimates and predictions of radia­
tion equivalent dosages from all existing 
and planned sources. This requires use of 
present knowledge on transport in the en­
vironment, on metabolism, and on relative 
biological efficiencies of radiation as well 
as further research on many aspects. 
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Plr.a.sr RtPlY To 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 reque~ted are all documents, records and materials 
related to the following: 

poE ARCHIVES, 

SOOIL~lB 



' .. I 

'· . ' . • • \ 

. . 
Mr. Milton Jordan 
August 3, 1979 
P_age Two 

1. On page l 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 can 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 •1eft their Atoll because 
measurements of radiocesiurn made in April 1978 
showed accumulations in the bodies of 13 out 
of 101 people such that if this level were maintained 
for one year, it would result in an annual 
radiation dose eq~Ql to or greater than the 
500 mrem/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 radiocesiwn in the Bikinians. 

4. On page 2 of the attachment appears the following 
statement: 

•1n early 1979, new information was obtained so 
th~t 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 copy 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 ~s 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 fer 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 scientific 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 
~,.aterials 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 nwnber of genetic malformations to 
be expected from a dose of 170 millirem 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 millirem 
per year compared with 190 millirem per year, 
260 millirem per year, 280 millirem per year, 
and 300 millirem per year? 

What is the expected frequency of genetic anomalies 
at an average whole body dose rate of 5000 millirem 
per 30 years compared with 2700 millirem, 3200 
rnillirem, 4700 millirem, 5200 millirem and 5700 
millirem? 

9. Please provide any records, documents and materials 
which would explain why the attachment and the 
letter of May 15 did 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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