
August 21, 1!?79

Mr. Theodore Mitchell
Executive Director
Microneslan Legal Services
Corpo.ration,Suite 300
1424 Sixteenth Street, N;ki.
Washington, D. C. 20036

Dear Mr. Mitchell:

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

Item NO. 1. The statement Is based upon test~mony presented by
Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others
at Hearings before Subcommittees of the Corrnitteeon Appropriations,
House of Representatives, on April 12, May 22, and June 19, 1978.
Copies of pertinent portions’of that testimony are enclosed (Tab A).
Additional relevant information is available in the Hearings testimony
conducted by the Subcommittee on July 25, 1978. I!edo not have a copy
of the final transcript of this testimony.
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Reports from Brookhaven National Laboratory Indicated that the Cesium-137 -7w,,,AL,,.,..
levels of Bikini residents increased with time until,1978, and decreased
thereafter (post-relocation). These data were based upon whole body -=X7—
counting measurements. A sunvnaryof this information is enclosed (Tab B).
This increase in body burden coincided with increased availability of
locally grown terrestrial foods, particularly coconuts. The Cesium-137

RTG. SVMOOL

measurements suggest that either the quantity of imported food available -Y.,,;...,,,..
to the people or the quantity of available imported food consumed by the
people was below that level needed to moderate the increase in Cesiurn-137“Z;;c---–—
body burdens as locally grown foods became available.

Item No. 2. The aerial photographs of Bikini Atoll (which I believe
“,=.SVMOOL

have previously been sent to you) show that the Bikini and Eneu islands ~-----.-----

are separated by approximately five miles of reef.
,N,7, ALS/ SIG.

At low tide it is
possible to walk from one island to theother. Considering the facts ,, --—
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Mr. Theodore Mitchel1 -2- August 21, 1979

CO NCURWCWCES

that the island of Blktnl 5s the longed-for home of the Bikini PeoPl@*
“TG.SYWDOL

that houses already exfst on the Island, and that tens of thousands of ‘
coconut-trees are on the tsland, we feel that It is valid to raise

-----------
IN IT, *I. SI %,G.

the question of whether or not access to Bikini Island can be controlled ~A,=
If the people reside on Eneu Island. (See also previous comnents of

------c.

Mr. DeBrum.) There are no other records
Item No. 2.

Item No. 3(a). The Department of Energy
this subject. Inquiries of thfs subject
to the Department of Interfor.

covering the request in RTG. SYME30L

‘,; i7YA-LZ r ?TG: -

has no records bearing upon
presumably should be directed ..,.—----—.. .

-“ Item No. 3(b). Please refer to the Brookhaven National Laboratory
mTG.SYMSOL

information provfded fn (1) above. If body burden levels of Cesium-137 ..--—
were to be equal to or greater than 3 ~Cf, it would be expected that

#N ITl&LS/ S,G.

radiatfon exposure levels at or above 500 millirem per year would result. --..,=
This assumption fs based upon Publication 2 of the International Commission
on Radiological Protection (Report of Comnittee 11 on Permissible Dose for.T..zYMS0L
Internal Radiation). In that publication it is stated that”.themaximum
permissible body burden of Cesium-137 (assuming that the total body fs ------—

lNITIALIT S1~

the organ of critical reference) for occupational exposure fs 30 I.ICi
(see Tab C). Since the occupational exposure lfmit fs 5 rem per year, =~Y—
the body burden of Cesium-137 resultfng in an exposure level of 1/10 of
5 rem per year (i.e., 500 mlllfrem per year) fs 1/10 of the 30 ~Ci value, RTG. S“MmOL

or 3 PCt.
.-—- —#Nt?t*Ls/S,G.

Item No. 4. Lawrence Livermore Laboratory (LLL) currently is in the
process of preparfng technical articles for publication fn the scientific ‘~-–—
literature addressing these fssues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess .,G.=~.,..-
them. However, enclosed (Tab D) Is a copy of information whfch the
Lawrence Lfvemore Laboratory sent to the Department of Energy consisting ‘YZ7YS-

of the food concentrations of radionuclides which LLL used fn calculating
the dose estimates under discussion. -.——OAT.

Item No. 5. The substance of the request addresses the basis of the e7G.SV?4. OL

decision to employ the Federal radiatfon guidance. The most relevant
basis for this is the Federal Radiation Council Guidance as Dresented ‘~~I_TIALS/SI~.

in the Federal Re ister over the signatures of P“~sidents Eisenhower
?and Kennedy Gee ab E).

.---—---—
o&TE

The text on page 6 and footnote 10 on the same page address the AEC n,G.sYh!” OL

recommendations for planning at Enewetak, the bases :forwhich are in
the Environmental Impact Statement.

s—------ .,N,T,A1.s/SIG.
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Mr. Theodore Mitchell -3- August 21, 1979
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Item No. 6. Lawrence Livermore Laboratory (LLL) is in the process of “~~~~~~~,,
preparing this document. It Is not yet available. The dose estimates ‘---..--—-.
were provided by LLL, however, and cop~es of what the Department received ~”” ‘); .F,
are enclosed (Tab F). $$$--0 % w “-’

Item No. 7.
8/21/79

In response to your FOI request In Item No. 7, the records ❑-. SYMBOL

you requested are at the Lawrence Livermore Laboratory. They are In the Q&kd
process of being assimilated. As soon as they are fomarded here, it -Zij%$+.,
wfll be determined whether they can be released and you wI1l be promptly McCraw ‘
notified. we anticipate no problems at this time. .--——-.9ATR!

8/21/79
.. Item No. 8. Risk estimates of somatic or genetic consequences of various RTC.SVMBO’

radiation exposure levels were not made. Risk estimates for some of the

*

SD
radiation exposure values identified (i.e., 170 millirem per year and ‘—’‘r,Lclc1
5000 millirem per 30 years) are given in the sumrdry statement of the ...
National Academy of Sciences-National Research Council’s Report of the -
Advisory Committee on the Biological Effects of Ionizing Radiation (Tab G~.8/21/79

R7C.SVhCOOL

The Atomic Energy Commission Task Group Report published in the Enewetak OGCI:J
Environmental IiipactStatement, Volume II, Tab B, pages 111-11 and 12

------lNITIALST%TF”

provides a somatic risk assessment for a radiation exposure of 250 millfrem BroW~’
per year, the recommended radiation protection criteria for the whole bod~=Ty--
and for bone marrow. 8/,?\/79

RTC.SVM. OL

Item No. 9, No such documents exist. --—-—,N,T,al.s/S,G.
We trust that this information is responsive to your request. -—.—---—oATE

Sincerely,
l?Tc.*vMc.oL-

--———
INITIALS! SIG.

Bruce W. 14achholz,Ph.D.
Office of Environment

-.——
❑ATE

7 Enclosures

bcc: Mrs. Van Cleve, DOI
) Mrs. Clusen, ASEV

Mr. Hollister, ADASEV
Mr. Whitnah, OMS
Dr. Weyzen, OHER:”. ‘ - “:
Mr. Deal, OESD
Mr. McCraw, OESD
Mr. Brown, OGC
Mr. Gelband, AD-44
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Mr. yAT?X. ~ery the ~ikini ~D]F UI-Ider Fedt=rs? mdia:ion
pra, +?

A
~ l)x& They were but t& ~ktjor, d= from tilBke of fd

Q.lrlt.0*.
Mr. >“AYZSDidnriy goover the tip?
bfr PL4L. ~O?lf’ of the ~p]~ hare ~n~ over th? ~op R: far aC t)le

@SIU.TI levels, They are ve~ C]OW ~ th~ maximun. a]]ownb]t do~
from th~ maximum of permkib]e ~outs of wium.

Mr. SATZS. Are the
Y

ple li!-in~ in the houses along .tl~e road ?
~fr, ~FAI yes, tnd L e~ ayy p(t~g the ~djoactirjty III tl~eil bodie’

from their ~iet, from e.atk~ the ]ocnllj gI-own foods.
h Introspect, t,hk k pmkb]y the big mi~~e made in thp be:in-

ning of the resettlement program ~ that we made rerommenda! ~on-
which turned out to be impracti~] ~ th~ ww that to have garden-
growing but then tell th~ people not b eat the product:.

Mr. YATZS. Vias he told to ~w tic ~rden md e.a[ that food ? ~l.R-
he told that he could do that ?

~~ Th~ otiinal rwomrnenddions prohibited eating cerlail]
of t e lock, ioods.

bfr. yA’IT&. This is right. But I th~ I ~d hem the” ])ouses mere
buil( on pads of coral and that they wem told no! (o eai the coronu[

crab. YOU sa~ you brought ~ outsjd~ f~s at th~ initial sta:~=.
I\.as this 10 cut down on the po~ible int,n!ie of ndialior, residuals ?

Did yoI~ brin~in outsid~ food frmm the star-t?
Mr. Dz\L. Yes. sir.

~ST FE~lNG F’BOGFAM ON BIKI?._I 16 L4SD$

Mi, Y..Txs, I guess outsjde food is ~jl] being brou ht in.
6hfr, DIYWNG. It WK. not until ~rl~ ]XS: Fear. Mr. .hairman. rhal

+KO+Fw P--- and some of the other vegemble crops began to kom[
fully productive. So up until 197? they had ken existing pnmari,ly
cm food products that UCN lj~u~ht b fmm the outs; rl:. Some of the=
were SUrp]US a~j~u](~m] ~~~ity f~c p]u_c tie )-] marine food
which had twen certified to be suitable.

xo~msUKG O? BLSlh7 ISIAX-D
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res. cd t- ●f nrs~
An.gnar lW : hlJ ~tiObiOk@cd SW-

TeJ of BIMuI “d hwetik Atolka
c@Dducted b~ th Udrerd~ of v7ub.
Ingmn for AEC Mewmmmentz a.rd
sampm were dtr-ectd to-rd ex-
ter-nd rmd.lstio~ wt@ pb.q water,
and m

AprsI 1%57: So.rveytotll. lh ~ptDd.ata
lrI order tha: dose eatlmates can b
mad< for Blk.hl AtoU redderica Tam
led by Utiremlu of WaAhI~n. EY-
teml radJs UoD m~ent by the
AEC HeAIf_bAOI!Sa.feM hbmtorv, .

Fe?:: 198 S-e, work dent con
currently ?rJti clemrrp operttioru b~
17rdvemit? of Wae-titn~wIc trienti~
for AEC. tIDd by scfen UsU of tbe
We8teffi !CotironmeD~! ~mh LA.
bomtory of the EnvirwtimeDti FTOtM-
UOD A~DCJ, EPA msrder a memor-
andnrn of UDdeF3’ADd.1~ wttb AE2.

June 1970: Ram led b~ Crdrtmdty of
Washington wit.b parddpotioti b~
Shfl Of the Publ.lc E~ltt. %ficy and
AEC. CoUection of the tlra: alr sam.
ple6 Ala-o cOIJ@ed Ootla, plaDtk ad.
reals and made hddJUonalext.emal =
diatioL mea6Drementd.

May IKZ : Follownp mme~ mDdwWd
Afler coeocu~ pkDted oc Blkl.nl aod
Eneu 1slAGd6 aod housing w6truc.
tiori awrted orI Bikjnl Island ‘Ram
Id b! Cniremlty of Whnblnvon with
perdc!ption by acientla”~ from tbe
We6Lern En~lroGmentdl IMeezimb
Laboratory, EP,i, and AEC Team
performed air =mpt.lng, collected
so[ls plho~k aOfMAltt aDd made ex-
ternal radiation meeawmenk

April 1974: FO11O=KIFau.me~ of oomer.
OtLe AbN1.& bcludiog BMIJII. COO.
duc:ed johtly b~ stAE of Ctilrcra!g
of Via fit,in~c abd Brook.hTe~ N6.
Ucmn) Lak.wmt.or~ for tbe A-EC The
rrrrer &m mll~ted fsamples of
80118 plsn’~, aDlma15. g-round water,
nod made exLeroA! rnd-ir.tion meAE-
nm.men~~,

Novem&r 1974: Surrey of numetmu
Atoll~ mDd Dcte-d jolD&r by Cnlrer.
sitT of wbs~ffi~oc and Brcok.br. ~en
NatioE8! LaboralGrJ for Lbe A-EC.
S6mples of BOII and food collected
l]OLg dt.t. eXf&rOA]mdlstion m=~
auementi.

Msjor mntrftwtor to totil expxum on
Bik~td and Enen Island la Ca-137.
tiret.s .ArT Com”clembir from ialdoc!

to itinc! k the ALoILSee HASLLW.

Ch.CI= earlier awve~ mrolta for =-

terrm: rad.iatioc. Ca-137 @nd Sr-9(1
predominate ic t.erreattial organisms.
(2040 tDd rs lD mnrlne o~n.
lxnm See NYo-2@&&.

@D!3rm earner s~mey reFultA tivele
of Pu in air are tw orders of mati.
tude below FR.C guides. .%-e
kl=blJlr.

BadioDucllde lcrels 6]OWIYd.#w=
Log Earhe: titimate6 cmtirmed br
t..bese daW.

N NTO-.?@+L? ‘ ●nd BXL S0796 in
prea&

—---

‘1 5oH5Hj



To be publlshed

TO be publlst)ed

Yra ~ Ecmpllnc’cowrrlrr
1970 ‘: Pm+< nrnne COIIWM, analyd for fSr.83. CS.137, ●nd Pu.239
197) ‘: Poole-t nrin~ cwllectf-d anrtl~zd for Sr.90, CS137, ●nd Pu. Z3S. 24(I
1972’: I)rrIlf-d urlnc rollf-ctf=d CP-13: cmDmn(mtioc ~osk tictor of 4 inrrenw

o~er 1870 Sr.ftO increase i~ factor 0!2.
Ii473 ‘ : (’..137 ir, ur)tw higher than 1970 b~ faclor o! abouf I(I Sr.fto incrwa~f IS

Lugber Iban 1971 b~ fsclor of abut 5’
Apn) 1975: FD.ZK 240 higher tbsc 1971 bJ faciorof 10’
Fall 1976 Pu-Z3$ 24@bigber tbau 1971 b~ far[or of 21C$ 137urinr ralue.

i.
-.
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time f
3fr DUL I can’t mswerthnt, sir.
-OCXO. It is my urdem-tand.in.g that there were ot,her Mar-

shall~ in the work force who wem not from Bikini.
Mr. yAnx. you examined them M well. Wet-t they exrimin~

through that time ?
Mr. DLYomG. Yes. as long u the~ we~ on the island.
}fr. yA-nx. Go ahead.
lfr. PL4L. We later included collections from the people who had

returned to li~ing in the houses: monitori~ the Bikini residen~ WM
done by whole Lody counts in 1974 and 1977.

bfr. yA~. ~%6t is 8 whole body count ?
~fr. I)mL. That is a very Sophist fcsted counting s@-em where you

essentlfilly sit in a chair and where you have a countzr that detects
radiation from the cesium that has been taken up in the body. It acLu -
rdfy count.s the body’s burden ofcesium.

bfr, YAm. Is that the same strontim !
Afr, Dnr .They travel together-in the bod~. YOU can see that the

stfintlum i-
hfr. ~Ams. ‘rhese are ]ike the he-srenly t=ins.
Mr. WJ You cRn measum the stront~um with urint sarnplfi. but

we%rf no: beeri able w see much of that in the urine ssmples a~-ail -
sble to date. They do the whole bodr counting sample for cesium.

We had a major resurvey of Bikifii and Eneu Islands in 19’i5.

show !
hfr. I)v That is when we began to see the rise in the cesium.
xF+- Arm. Will IOU place in the record s statement representing

the levels You found?
[The information follows:]

5011520
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WAN CESILM-137 LEVELS 013TAIHE0 BY UHOLE BODY COUNTING - 1974*

MALE5 Ff?WES

do. NC{- nC1/kg body ut. *# No. AJCl nCf/kg body wt.*+

;Iklnt 8 .128 1.84 (0.43-5.11) 13 .073 1.1S (0.22-3.26)

Ut~rlk 9 .262 4.05 (2.64-6.84) 13 .133 2.13 (0.96-3.85)

Rcmgelap 22 .475 7.76 (4.37-16.3) 24 .304 5.13 (2.71-13.46)
*

BMLamd. team 4 “.003 0.03S2 (0.0134-.0791)
H
;!

wdwwco - E!lfL50424, “ATwnty-Year P.wieuof Hedlcal Ffndlngs ~n a Marshallese Population Accidentally
[xoowd to Radioactive Fallout,” Conard, September 1975.

●*Hicrocur~es
●**MPc 43 n.anncljrip< per k!logrm

I

. . .-, ._ ,------ ,_. . ..-. .. . . . . . . . . . . ~,, .
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MM CESIUN-137 BODY BURDENS IN AOULT f4ARSHALLESE - 1977*

M-ES

No. JJCI** nC1/Kq Body Ut*** No.

Rongalap 34 0.296 5.04 - 20
+0.11*-* +1 .97

(0.~3-O.680)’~* –

Utlrlk 27 0.119 1.79 21
+.o48 +0.77

(0.&o-O.215) -
.

Blkfnl 22 1.301 19.1 20
+Q. Z3 +10.6

(0.568-3.232) -

14edical Team 7 ,.Oolq .0195
+0.00052 :0.006

( .00~05-.00216)

●Reference memo Ward, BNL, to Llvem!-an, MY 11, 1977
●*tl!crocur{es

●**Nano~uries pcr kilogram of ~dy ~~ght
●***Standard devitt{on

*****Range

FEMALES

PC{ nC1/Kg Body W

0.182 3.13
+0.055 +1.1

(0.~!J7-o-278) –

0.0781 1.29

“1!
+0 32 +#.5a

(0.U38 0.131)

0.926 14.8
+b.47 5.3

(0.~4-2.234) w.
--J
m
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MEM C[’ WI-137 BODY WRDENS IN MARSHALLESE CI{I!-DREN - 1977*

f4A[’ :----

NQ, JJcl~ nC1/Kg Brk~Mt***——- —--
%xNjtlap 5 0.217 7.65

+o.c)4i’”** 41.;1
(0.~6M { 6)*-** -

M!rlk 5 0.0663 2.22
+43.018 +(). tj6

(0. U49-O.091 ) -

Blti~ni 3 1.04 32.3
+0.26 +7.6

(0. E24-1 .331) -

●Wferwca mm Conard, BNL, to Llvermn, May 11, 1977
Wlcrocurles,

●**Mwcurjes per’kilogram of body we19ht
***Standard deviation

●****Range

FEMALES.—

Nn. .uCi nC1/Kg Body Wt

5 0.26S 5.97
+0. 092 +2,1

(0.~4-o.396] -

5 0.0843 2.84
+0.024 +1.1

(0.~51-O.108) -

3 0.861 22.3 -
+0.29 +15.3 q

(0.706-1.196) - -1

I

‘q-m
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,/
I Mr. YAms. Then in ‘ti.s~l nf g =ldden no.~ thlt you *N ERDA you

find the a
k Lti ~KI‘i5 we W- a-sked b~ the Depsrtrrtent of Interior for

d>m or rw)iding dditiorml houses-in t.hti interior of B&iI-,i Islsnd.
It was -t thti time we mount.al s mther Iirge surrey effort which

included a lot of peoplegoingoutsnd walking ~mund the island with
in=rumenk We kmve verj lsrp surve-ys done Lt tint time with 30 or
44 people going out and m~h-ing memumments of the aoi?, srut-er surl-
pies. -n.@xion sampk. md masunng the external radioactivity.

Mr. YAnx. Wem thesr t- being tiken prior to 1975 m well?
~r ~” Ys. Bu~ pot bny~hem nenr the acal~ we did this ~ime. We

concentmt-ed on Bdnnl Islsnd, It is preciwly for this ~~, we want to
have an WJrid s}lmey ber.INIse we can cover much mom tenito~ and
much fr@er and we can ~ the came le~els

When you hnse a pemon w~lking around. it takes more time.
Mr. lkIFcAs. ~ undewood vou to say that this rise in the level of

me.awrernents of strontium beg-an in V5 and that your preliminary
tmalysis indicak that it is ooming from the food Wurm and that that
food source began @ mature I& year.

HOW can we mea-sure the incuw in ’75 when you say thnt it is com-
irVZfrom the food if the food wasn’t being produced until ’77 ?

~L. Th8t isn-r~~ @ question.
r, k{c raw has done a lot of th~sur-teys.

HF.,w. When the peaple fim retu~~.there were few if any
Lerrestrlal fod itirns groin in Bikini Island soil. and available for
their us+. There am some thin~that grow wild. ‘I%ere were s few ww-
nuts and arrowroot. There TaC a si~ifi~nt pltmting of cownut t-c
during the arigcultural rehabilitaticm efiort,

Mr. DCSCAS. Thw were the ones that began maturing in Y6? Am I~
--=~ not uwrect ! We are in ’78, so last year would have bun ’77, Rut now he-~.++
~-.,> is sayin~ that the planting began to mature and it w&c .76, w we are

;.
--2 nan-owine the g-rip,

IMr. DEYOCSG. It stitied in ’76.
Mr. fixcAs. It could k wxmnut or arrou~ thaf w= being wn-

sumed prior to 76. You be-pm to notice a rise in the levals of &sium
and that those lerels have risen more rapid]v since [he domesticated
plants matured and wem consumed by,the inhabitants.

31r. 310GP, u. We were initially us]ng a predictive capability for n
nu-mber of items in the dief that am now g-rowing in the atmll. All we
could do at first was sample tile soil m-td t~ tQ predict the levels in
food,

Mr. YA~, ~~%ere were they coming from? ~“ou said a number Of
i@ms were not being grown. -

F
AW. A number of items of the norrna] diet Ken not ]0-

ca ~ available when the people first wen,t back. Those things hare
subsequently become a~”ai)able and we an Wing an increase in avail a- .
bj]i~y, an increas-+’ in uptake, and you can”t see E: what exact point in
time [hin~cwcurred.

hfr, Drxc.~x. Is them a leve] of sophistication (O measure this that
h= lwn inc~ing? so we might attribuw the g-rest-er levels to a
~ter ability to measum what was there a]) along?

Mr. DUL, )“es, nnd measum it easily. You can al~ays measure if
you took samples of soil and vegetation and went [hrougk, a ~e~ costly

51N”M?4
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l-borat~~ procedure. But no= we ar, do the same thg with instru.
ments thn”: are st.ationa~.

-WL 6TASDARDSAhD CT71REhT BIKIX”I L.EtTILS
s’

Mr. yAnS .+ ‘kmvet,he Fcw3eml ~damls?
MT, lffi.~w. lf 1 rni h[ explain e-bout the .-ndards. Them am (WO ~~,

,.

fnumbe,~ Unf K for the -! population, The other is forar, indi}-idual ;.
whert

J
ou know tie individual s ex~um, We hnw no( exmwded the: +.,

indi-ii ual number. We have mm levels &p roaching this lower num - ,

ber for the general
T

fulat.ion, We feel t U’ we can u9e the higher 7-
nunber or the -nda because vie are aclually mm-wring the )e~”els

+= --

of raditiivity in iDdi~;duals in &, ~pulation. We know the distri:
butim We bow the highc and we know the lows.

Mr. yATTX. ~o is tn rn~ thbt the Fedem! stmdatis are a.cmmle?
HOW do you know the Fdeml sandati. am acceptable ?

%
-. We don’t.
r. )’AYZS. ~~ do you e@abli& &ads and say, if you rmrne to

‘5s u~e.oc?sfi ~~w-ytking is fin% md if you
r

h th~s tind~rd it is
..-.L-: HOW Go you Imow tbe Fderal sam e.r-ds sm not c.a~inoganic?
~r Dr.u I think jrI the raditiion prw%ctioo 6eld tti we ~re con-

cern- we have xnother P?ilceophy whid is the IOW= pM.c -
tiable aolut.ion h L problem and it is beliered that the people who
work with mdiatioo w-i]] not mceir~

I
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Cancsr ?

8
r, MccRAw,li’cx
r. DrNcAs. TM is d I hsw. I have to go to ud.her committee.

.Tjust wantd bJworg you
Mr. Ykms. Wtit one bdf minute for my que&ion.
Get.@g kk to my mmrmnt about the r’edenl standati. my son

wx t-id for I t.onsi] dke= in 194-4 by then appLiuble medics]
standards He WM given zndiation in the trestroen~ of his tonsils.
Everyone thought it was

r
t. It u-as a common medical pracria.

‘ThowD&~ of yowg pop e wert having their tonsils rwmoved or
shriveled as n result of this (~ment. He, like aII the others of that
age

r
up! am now threatened with canoer because of havin bn

in-a Mrxl 25 yea= ago. % now these peopl~l assume the A istion
he received may httve been comparable to the ingestion of cesium or
strontitun,

The tiought occurs to me, md I talked to the mmer specialists at
NC’I in connection with some of the herbicides and additions to fd.
And they say amounts rxmlly don’t mean very much at any particular
time. The question is what will be the effect 25 ~ea~ from now M a
different kind of stimuhnt or carcinogenic material is brought to br
on the bod~.

So .geLtmg back to the, question of Fedeml standards, five yean
from now you might dec)de in the new Department of Ener ‘ [hat

%’, the levels you es:abllshecl am much too high and that you SI1OU1“estab
lish lower standards because you have, u Mr. Duncan pointed 0U4
more sophisticated equipment. -

Yr hfr~.iu-, It is no: a problem of being able to mwisure the d-
?3 lere). It is knowing the effect.

;g Mr. YATES You might go now.

.% Mr. DCXCAS. lt is a question of exercising our best judgment. I
would sugges[ that five yea-s from nou you might even be able to

?.’.? sustain el.en lower Ie\els.
.:...- * &$r. 3fNp4~l\’e are looking at 30 year standatis, to keep rl~e dose

.6:?s
● s_- dovrn }or a long period of time. lye are t~ing to kc-e the dos-s in a;=

Jjwar below the annual st.aDdards, and all the 3C)yedr oses below the
XI year standard,

6A~ OF BIISINL4XS ~XDZE =EXT CO>DIT10X6

move!
~lr. DE~l Mr. Chairman. T don’t know that anyone thirk that this

is a ]lfe tj, ~atenin si(uation at this time.
7Mr. YAT&S. Re~l !

&-f&&_ LIt is t e kind of fhing that if you let it continue over a
loug psriod of time thefi it would begiz to be of haurd to their health.

‘----(HWVJ
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Ninr Furs ago tbp C.S Gosemmen: told tbe Bitii l~xnderfi it was ~f~ 1(’
tetnrL to their atoll, once tbe sim O: IIQC;U: SCupEg ~ ~ the pScIfX SOtUeof
tbe islande?s meni homt BUI nom [be gorernmen: hCI~fou~ld tLIa: I: ua. wrn:lz
ACCOrd,LUg tC~t15stshs.t yesr tbe g_rormdwafer iKIBjkj Di is fiil) 100 radioarI1le
for bUma L consuuipttoc So are tbf COCODUI$and f~it$ and rcye:able: F:rIN r
iD the stili eonwm)nfited coil, SC! the Interior De~rtmeu: ba~ VeV qu~e:l~
USkfd COngress for S15 millioc to move the i~tiem 10 Uomer Iocatiot),

Wily are YOU asking for mom money if it is &fe V Is it *fe ! Safr
L a ~]ative term, isn)[ it ~

Mr. Du.L. Yes, it is. If it was pmcticab]e for the peoplP to only enl

out~)ci~ food and mavlx have w drjn~ ou~sjdf vratir, then UF (li]n~
t.ha( gee: within the Federal standards, and that is the Oni) guidellnr
we have to go with.

Sjnre that is not a practical wlution ~nd we do sw a riw in t)~r
cesium in the whole bd~ wmntin

“Y’
we bel]eve tha( tl~ry should noi

be allowed to eat the fwd on the 1s and. and it is probably not a pra: .
tire! situation. Any addltiona] ~tt]em~nt dou)d & on Enou Islantl
where they can have their ~hoo]s and other facilities. That ic TI)P
direction the! should mo~e and not tm to do that on Bikini Island.

Mr. ~-ATES.Should they stay there i~the question. If-no is exercisln~
the judpent on whether they should stay there? Haven’t the level<
ben ir,cwasing ! our friend has said they am almos Up to the to]>
of the Federal standards, If t,hey -y there: won’t the} go over tl]c
to ?

! fr. DZU. The whole question is, if they were t.o not eAt the locally
g%<fi fWJ: on Bikini Is]and, wou]d Llle ndia(ion dose fron, c~iun~
go rlown !

Mr. }-ATE&..What will YOU do. bring in IMx lunches?
jfr. D~\L, That is the i-mpractical pnti of the solution.

C13LWST FZEDIXG PRCN3W.M OS BIKINI

Mr. lYIKKEL, If I might spak t.o th~ part of f,he dixu~io~ becau<
it brings in the p~nt time period. ~’hat is &iIIg dix.ussed illu-.
tmtes, as you have

K
intedou(, one of the diflicu]tiesof administration.

Decisions must be -d on a~’ailable information. Our decisions hai”{,
to b+ based on the information whjch you have &n given, whicl~ I
*I= have &en given, by mp~nt.ativ~ of the Jkpatiment of Ener~
that hxa] ~ndl~jons would & ~fe if amp]e outside food SUP ]ia<,wen

pro\ided for the
Y

$le on the island, In addition. we pro~~ ed equil~.
ment for fishing m ~ e ]~n. T& Mbide fcxxj js mnt in or, a @ar
b~is. ThM food supp]i~, whi]e n~ ~tt~ctire in a]] ~pects from th”~
point of view of the norms] diet, kus+ ~rne ~sD.\ prewned fcmd-
at-e included, p~}ide a food ~andard whic~, is in terms of nuLntion
ftr &re the avem~ ~ far IS dia ~ tip TL-USZTw-I+tzI~ jsconc.emecl.

Mr. y-ATE$ mt dx l,bt mean! you deliver E &ions @ Lhem !
~b( kind Of <W-d &re YOU~ki hbOUt ?

Y~. ~Ih-K.ZL Dt-iti fcxx& f= , fruits And vegetabl~ from Ponape,
ES T*ried a die: as far u p~~ fim~ m&byd~ is cormemed, It
ia ~1-pW%d by nutritionists..

!Nltlwiu
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U)CAL FOODS B.\NXEO IS 1974

of th; people ?.’
.

of coulw. }n retrospect nov my question i: not correct, Iwcause you
kne\l ~bilt 11 in 1974. l-ou knc-w about tile w31c-r certainly in 1974.
In l?~r, tllc cocon~)ts were fir@ becoming ripe. Jfr. d~Brum. together
wit]] the 13ikinians, wrts estin: the coconuts. But yo\I were not drink.

50H532
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Mt. 13zBFir>f. 7Tc wanted to get them in time, At times we had
ssrious transportation problems and werr. domn (0 one ship for trips
10 the outer islands. Son~~cimes. the odds were ag&iM: US, but we tried
ti do the best me could,

bfr. 3-ATES. V%at do you mean, the odds were against. you !
lfr. DEBR~>I. Tf-e were down to one silip for p.]] the ou:er islands

d times.
lfr. YAIT.S, .%nd one ship would not service the island or the peop]r ?
lfr. DEBRUM. It takes three field trip ships to ~rvice. tO l-nakc Q

complete circuit of the Marshall Island group, once o montl~.
Mr. YATES. ~OW many shi s do you need for the fmci for [he

people who were on Bikini ? TJ.a: one ship adequate for a months
Su ply of food ?

f.Ir. D~B~r>f. If wc ha~e one ship committed only to Bikini, yt-+.
one ship will do it. The ship [hat is commi[[ed to ser~ice Bikini also
Seri”ices other islands in the ]Iamholl Islands.

Mr. I-ATES. Yofi me~n
!

ro~”idc food for t]le ot}ter islands;
Jfr. DLBR~M. It proi”i es services, it brings in copra and takes in

trade goods so the people can buy it.

l_WUX>CY OF 6LRIICF TO BIKIX1 16L4XD

Jfr, YATFX. ~f~ybc me had bet(er find out about when y .. KOTk

throughout (11Pislands.
How long would !our l~],~~s bc? Presumably your schedule TM onc

ships mo]ltll \rith food for 13]~ini.
IIr. Dz13~cJ1. Yes.
I)lr. ~ATE$. And 11OVof[en were t]~er-c ]apwsin this ?
Mr. D~13Pt.M, >-et ven much, There were times. as I real]. when

we could )1o[ pm\ide a sj~i
J

un[il it -w~s a month and a half lale. sir.
Mr. YAns, ~ month at) n ]]alf late; you mean t,mo weeks &f[Pr the

wl~edule.
J[r, Dr.B~c>t. Two weeks after.

‘IT PZ OF IYx3DSPROTIDEO

3fr. YATES. -<f[er (he schedule date, -ind what kind of food? You
said you pro\ idcd stnple~? l~ll~t do \ou menn b~ stapl(+ ?

}Ir. DF. BELM, S(ap]rs irl ~fal-s]l~l]ese terms M tic-e, flc,ur, canned
mwts, milk.

}Ir. )-ATES. >-0 cmmnuts?
Sfr. Dt.llPr\f. So coconut<.
Mr. YA-rEs, I mean from the o[her islands.
IIr. DLBRUN. l~”e ne\er shipped an! coconuts from the otl]cr

islands.
Sir. ]“.\Izc. Thy would ~o\i not ? If cocol~u(s Kerr s~lch a dellcoc):

f-:r :he Bikiniar~. wlty \\ould you not pro\”ide coconuts for tJ~em, mo!
Yr. DLI?R~M it Jvas not a parl of our feedil) proe~am. sir.

$31r. }-.~m:~, If Yoil NrrO n IJi!iitllan vou \roul lla\e like(l cocnnll!s,.

it mvself.

. .
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Mr. hfcK.\~. Hom do you get cmonuts in th~ program? ~-haf kind
of a bura\)cratic round-about do yet) ha\”c to gc, througl, to get lhern
‘on the progmm?

lit. Dz13ncJi. 1
r

es m-e just include it. make sure we have enough
money (0 go armun .

Mr. >lcKAY. V’ould >OUhave authority to approve it?
Mr. D~BR~~, Xo, sir. It would have to ~ approved by tl~e Higi}

C’ol]lmissioner.
lfr. 31cKAY. Could he approve it alone or would he hnvc to get

ap~roval up here !
lfr, DzBR~M, I think he has authority to approve it, l!~e Hig!.

Commissioner.

5( HI534
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MT. Y.+m. Yes.

Mr. MCGRAW. .\nd [])r ~.allln i: a
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948

ADZQ~ACY OF FOOD S~PLIED BY 37P1 ADMIXIEIRATIOS

YATrS. .tid in the meantime you mere bringing themfood?
L) EBPL-M.Yes. sir.
~ATZ~ Everv mont], excerX There you ]amed ?

RXQ~ST ~P ~ORr/ NOXITORIXCOF IJIKISI

IIr, I-AH.S, Le(”sgobacli to~[r, tTudn”ssta(emcnt.
31r. SOTE, The second reqllest we convoy to you todsy, lfr. (2hair-

m~]?. is !Ilo( yoor suhco)nmittee closely monitor the upcoming radio.
]Ofl(.n] and fooJ:tufi (es[s to ~ Conduc(ed al Bikini .itoll. Th(, peo]jl~
ll\)ns on Bikini Island tlcsperatel\ ~vish to rc]l]ain on Bikini .%toll.
ant] tile) are hopeful that te:ts on ~.nclt Island will sl~ow it to be safe.
l“l~c) un(lrrstor,d [hn[ th~ r~cent test resul[s Rre preliminary. ~nd they
li;,l)~, ln~! resr[tlclnent on Eneil will prove to be possible.

Jfr. ~ilaillnnrl. me clnno( dc=cribe ,ilp Wrro\r fel[ by our people 8:

tl~e) le~lned. \vith bit[er (Iisrippointmen[. that tlm~ rnus( onc~ again
lcn’ ‘,lkini. Despile tllc cont~odic[or! sta[enlrnl: of [he l-.S. Go~-
P over the last [en yearn. the people of llikini ha\.e bemn to

u~~~~st: ICI(IJF situn[ion tl)cy fRce. TIJc! hnve told lls tl,at if t%e up.
cominu II-IS sl]o\v that 0111people will n~[ be able lo li~e oI~Bikini or
Eneu for 1, t nexl 40 ~r 50 years. the people living in Bikini are pm.
pared [O mlwate to K]li and Jaluit.

KTCP.i DIXC CO>DIT70XE OX KIM KhLXD

.4 move to Kili, l]o\\ever. and th~ establishment of Kili a.s a perrnn.
)lcn! l~ome for tl)c nrxt [r!”o general ions of Bikini a)lsc~nno: come wi[lj.
OU: help from tlje ~.S. Go\cm]nent to develop Kili as a functional.
li\oblc ;omn~unily.

For nltnost 3(I years we ho~”e lived on Kili. thinking escll year tha:
we ~vill ]no~”e [o Ilikini tl~e nest year. As we foce the possibi~itv of 5(1
more years on Kili, it is clear 11~.ntWe mus think and plan in-longer
terms.

\ .is You know, Ki]i isnn islond lrith no reef and no lagoon, cmd access
to th; islnnd is yen dificult for mo~ of the y~ar. Faced with these
conditions, our Peo])le hove not processed coprn in l&rge quantities be-
cause boat-s visit this island rarely. Months frequently go bv without
a visit from Passing ships, and our only mmmun; caf]on wit} the rtSI

of the world K b~ radio.
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PERMISSIBLE DOSE FOR INTERNAL RADIATIoN

Table I. Maximum pcrrni.rsibh body burdcm and muimum Ptrmissib[c
radio nuc~ides in air and in zcakr Jor occu~afional cx~omrc

(insol. )

B@ tissue
Total body

Skin

G1 CLI)
Total bodY
Kidney

m!

,F18

g-

41

concen!ra(ioru of

Mu&mum permissible concentrations

For 40 hr WA
1!

For 16S hr week

— ..— . —
I,mw
GI (ELI) ~ 0.05 ; 9 x 10-’ j!I 0.02 ;3X IO+

——— ‘ ,—. ——
,C’’;co,) (soI.) ~ Fat
‘& i Total body

i awlc
—.

(submersion ..-, ,>:.,
——

(s01, ‘ GI (SD
130neand

wcch
‘ Total brdy
———. .— .

(L-Lsol.: I

-.
,l\au (s01.; ‘ GI (Sn
:-,7 :Tr, IA; hodv

y—_..—

I inw!. GI (LLl_)
; Lung

● The abbrmialioru GI. :. ““,
la_-3cir,lcstinc. and lower ,~ . ..

: .“C.’10 gz! ,nt:?dnal tmct, stomach, small intestine, upper
.. ~.!>..

::.,.---
::
.

--

NH15b5
.— -—.-—.—— ——------ --



PERMISSIBLE DOSE FOR INTERNAL RADIATION

\ Max.imurn : Mzwimum mrsnissiblt COSICCO~ tiOSS5

63

s
Organ of Ipetisib)c’

Radionuclidc / rcf;rcncc - For 16S hr weeiCL’
Smd n-pe
of decay

(Cntid organ
bdd face, (hfPc) ~ i (MPC, ,

(Pc/cm’) (#/cm 3,

9 x lo< 10-’
2 x lcl-~ 2 x 10-~
2 x 10-$ 4 x ]()-:
3 x 10-~ 4 x 1(~-~
3 Y. 1(1-~ 4 x 10-;
6 >! 10-$ ~ ~ ](1-C

0.01 ~ >: ](1-~

0.fJ2 3 x 10-a

6 x 10-’
6 X 10+ 10-7

2 x 10-+ 2 x 1O-J
2X I0-4 3X1 O-’

30 2 x 10-’
5 x 10-$
7 ~ ]0-J

s x 10-3
6 x 10-’

6.02
(1.03
0.06

4 x 10-7

7 >: 10-’
](J+
10–6
10-s

5 x 10-~
4 x 10+

9 x 10+

(s01.)

(insol, }

(s01,’

Total bed}
Liver
Spleen
hiuscle
Kidney
GI (S1;
Bone
Lung

Lung
GI (LLr)

Total M}’
Lirer

&)

80
go

IO(I

400
8(1{1

I

,

I

I 30 t 4>: lo+ 6 ~ 10+

40 5 x 10+ 8 x 10-~
, -*-1

]-6

l-s

j_’

)4

)-4

I-4

—

I-4

—

-s
-8
-1

-a

-i

—

.*

‘4

—

7

7

7

?

!

! Spleen
‘ Muscle
/ ~ne
i hldney

Lung
G1 (S1)

(insol.) 1 Lung
Gl @Ll)

(sol.) , GI (LU)
Total body

, Bone
L1\,cr

Afu,clc

Lung

i 50 ;.:, 10+

I 100
10-~

~ H 5 x 10-s

/_
0.02

—1
I
1
I \ 10-’

J f)-? ;2XI04
~ x I(J-: : 5 x 10-’

~ y ]()-: ‘ ~ >: ]0-(

6 X 10-Y ~ 2 x 10-$
5 x J()+ : s x 10-~

~fJ-1

2 x JO-’ 4 x 10-4

10+ I 2 x 10-s
2 x Jo-$ 0,03
3 x lo+ 0.0.5

4 x 10-’
7 x 1o-$
6 >. 10-$
~ > ]()-7

2 x lc!-~

s x 10-’
8 X 10-’

5 x 10-J
5(I (1.I
so ) o. I

I

I

I

I

(inso!.)

(sO1,)

I

I 4 x 10-’
i 5>: 10-’ 9>: 10-’ ,’2 x 10-s

/ 8 x 10-’ 2 x 10-’ “

~ 6 ;,;;-’ 10-’
3 x 10-4

4 : 2 x 10-s
Q 3 x 10-’ 5 x 1o-$

I(I3 ~ 5 x 10-$ 0.9

3X1(I3, 4 9X I0-+. 2

10-7

3 x 10-’

GI cur)
Bone

6 x 10-’
4 x 10-8
lQ-7

2 x 10-6
3 ~ ](1-~

is 101
I

5 ](1-4 1 ~ 4 x 10-$
‘ ij y Jot 6 ]()-/ ~ 4 >< IO-$

4xl(13\8 2 x ]{1-4 ~ 3 I 5 x 10-$
1

I 4 x ]()-s i —1
I
1 , 7 x 10+ 10-’ I 2 x 10+ 1 :O;’ 10-’
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FEDHM!L’NiTN N!:W
RADIAT15N PROTECTION C:JIDANCE

FOP FEDERAL AGEt!C125

Memoran<vm for the Prcsicfcnt .

PtirsumL h ~soculivc tTrdrr 10L3I md
Publ]c I&Iv: 86-373, the ~CdCI’d IkIcfIa-. . .

huzards and wc of racJ]ahom l?’c hcrc-
u’~th trarwnlt. our first rc;>ort to you
conccming our fl’~din~s nnd our rccom -
m6nda Lion~ for the cuidarrcc of T’cdcrs]
8XCIICieS i]) L.hc conduct Of Lhtir r~ol~-
tion protec Liorr nct]v]tics.

It is the SLOILM”Yrcspcsnsib!lity of the
Council b ““ ● “ ndvisc Lhc Prcsldc])t
%’iLh respect to r?di~tion m3tLc:’s, di-
rectly or Indircct]y aj~ccting health,
includin~ fw~d:,nce for all Federal agen-
cies In tl)c formulation of radiation
standards and in the cstablis!?rncn: anti
execulion of pi’o~:,~rns of cocpe:”atlon
with States ● ● ● ”

F~ndxnenL:.lly, ~Wing bajic rcdiation
PrOtcction si2rrd:I; tis invoiycs pa~s:n~
jirdgmen: orI lk,c cx~ent cf the p~:;ible
health hazzrd society IS wil!m; h accem
in order to rca;jze the knov:n benefits

of radi~liw. 1: iuvolvcs ine,;i:~t,]:; a
bslancing Lctv:ec!s tote.1 hczl:h protec-
tion, which m.ich: rcq’~lre fo~esoing any. . .act]nt. ]cs m:rcas.. s“-L- e:;postr~r to re.ci:2-
tiOn, P.nd 0:.2 Vi;o:’otis p>omo::m of Lhe
use of radlc{ion at;d L?LC.XJCe:]ercy m
order Lo zci)ic; c op:imum benefl[s.

The Fedc:’fil Radiation Cctmcil hss
~cvigwcd avai!:. !.!e l:nov:led~c on r:rila -
tion effcck and CO!15U]L$d N )th scis!)tists
within ftnd OUISJE: Ibe Govc:nment.
Each member Jrm also examined the
guidance recornrncl>ded in this memo -
zrinou.m in l]sli: 3: I)!s s:3tu Loryrecpans; -
bilitics. A) LhOilS!} the guioancc cixs no:
cover a]] p!~as?s of raala Lion prc:ec L)on,
~uch as intcrnrt] Cn]iit:is, ue find t!~i?t
the guid~ncc v.’hjch \ve yccc,nrmcnd thzt
YOUDrovidc fC!’ ~!)c usc of Fcc!c!al aCcil-

.
-./.

cncr,v t?rcatv thxn nny the world hnq
Yet hfid avai!ablc. In \ncJl)s:ry, it 1s u~cd
2S n ho] to rr]m$!lrc th!cknc.<, quantity
or qurdlly, to cf:scovrr hid[lcn fJous, to
trocc Iirluld f!ci-::.rmd for u:ljrr PLLTPO..C,S.
60 ~,finy rtsrarch uccs for}onj~;n:: rad:a -
tion ]IXL’C LxTn found L]~~t s,-,p~~,c,~~ in
m~ny rtivcrsc fJeiLJsnow ran!: radlatlon
with tl)c microscope in value ns B work-
ing tool.

Tttc hazards oj {o?!izinq radiation.
Ioniz)n~ rad~at)on involrm hcaltb h&z-
ards juct as do many OL!lCr uscfu] tOOJS.
Scicntlfjc fir?djn:s concerning the bio-
logical cficcts of radialicn of most im -
medmtc inkie~t to the c~Labl@ment of
radiation proLec Lion slantizyds are ths
lGliowlur! :

1. Acute doses of r?.cl;atim may pro-
duce imo)cdJale or delaysd effects, or
both.

2. A scutc whole body doses jncreme
above ajjprox]mately 25 Ic:rIs (UL-L.LLSof
radiatiol] dose), f.mmc5i3’Lcly observable
efiects increase in sewrity with dose,
beginning from barely detectable
chaugcs, to blolosical signs clearly indl -
cauns dsmase, to desth at levels of a
few hundrea re.ms.

3. Dela:;cd efiec:s produced either by
2CUie irrari:fi:ion or’ ty chronic i:’radia -
tiOn a!”c sillllISr In kind, buLthe ztjj]:cy Of
the body to repzi? szciiztlon dsrr,age is
usually more eflective in the case of
chr~n.ic t!:sn acute irra&; nt]on,

4, Tine de!a::ed effect-s from rachation
are in Central indist~ngu~shabie from
fami!kr p?.thologlcal cork] i]ans usually
pres?z; in Lhe popul~tion.

5. D~icJ cd eflects inc]u~e genetic
eficck (efiec Ls transmitted La succcect]ng
gene7?.[i OnS) , incrczsed incidence O:
tunr~~s, hf?spln sbor~cr~n~, and gTOWL~
and devc)op.ment changes

G. Tl]c ch!;d, the in fznt, and the un.
born i::fzr,: appe~r tc k m.orc se~iL]ye
tiracl;ztio:l th3n theadult.

7. The mrious orc2.ns of t.be body differ
in thcirscri I: IYI~y(O r~tis~!~:l.

8. }jLhou~Jj jonizmg r~ci]ztion can in-
duce gencllc and sore,s:ic effec Ls (efrects
on the individu?.1 dtir]nq his life Lime
other Lb;,n ccncbc efiects), the e~tidcnce
at Lhe present time is insu.ficlcnt to jus-
tify precise co:~c:usicl:)c on Lhc notute of
Lhc dose-cj7rcL rclo Liomhip ct low doses
?Il,d dCc?,l’at CS. hIC’1’e3\ci, the e\idenCe
1Sl:13UffiClL?nLto pl’ol’c ci:hcr the hypO:h -
esk of a “’drimacc thrcs!)old” (a po]nt
bclo!r \vl)icl) no ~:,rna~e occurs) o!. the
hypolhrs]s of “no Lhrcs!)old” )n man at
IOU’dines. opcrations:

Condition

(,) Olh W:ll,s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . “.., . . . . . . . . . . . . . . . .
{~3ua’is . . . . . . . . . . .1,,,!%,11111s31,:

(,d l.$.ll~. 1(1:#l. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ycqr. . . . . . . . . . . . . . . . . .
(1,) .+$."jl.l'.'. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . So)’&u. . . . . . . . . . . . . . . .

no.< (rcnl)

s.

0$ (Mhdr rw,l)),
c (Vt.llxl>),

TI]c follolvinr poinl.< nrc mnrtc jn rc- (1) For l])c lndividltnl i]) LJ)c I~iI;:’ -
l:lttml (o L.l)c l?ndl:~lio]l ProLcctJoII tinn, LIIc bnsw GIIId U for nr]l)ll:ll v ),
Guidc$ l)rJ’c]n provided: body dose 1s 0.5 lc’m. TIIIS ~ltl(!l, : ,“

‘.5tllt 512”. “’.”” “
-, -,-------
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W’crincadav, Rlau 18, 19G0

piles when the lndivldunl whole body
dmzs are known. As nn opcrallorj~l
Wchniquc, where the fndlvldual WIWIC
body CIOSCSarc noi Ymown. n SJJIC:I))IC
artml~lc or Lhc cxl)owd population sl)oulti
be dcvclopccl W11OX W’OLCcllOJJ tSUIIJCfor
annual whoic body ctusc UJII be 0.17 rcm
pm capita pcr Year. IL Is cmllhl~wxi
that this Is an oprmtional Wc)!t)tquc

which should bc modified to meet sPc-
dtil sltuat~ons.

(2) Corwdcrations of Population ce-
netlrs impose a pcr capita dose llm)L;lt}on
for the gonads of 5 rcms In 30 YC~rS.
The Operabonal mcchmism dcscr)bcd

abow for the armu~l indivJciu21 \$’hdc

body dose of 0.5 rcm is likely m the im -
mccfiale future Lo assure that the co-
nadal exposure Gtlldc (5 rem in 30
years) Is not excccried.

(3) These Guides do not differ sub-
stantially from certo.in ether recor.l -
mendations SUCII cs Lhose mxie by the
National Commitlrc on Pachation Pro-
t.cct.ion End hfewurements, the Nat]onrd
Acaderns of Sciellccs, anc the Interna-
tional Commuslon on Rc.dlolwlcal
Proftect~on.

(4) The term ‘“masimum permissible
dose” is USN by the Nauonz] Com!rxttee
on Pta~ation Proleetion (NCR?J and
the Intemationnl Cornm.ision on P.a-
diological Projection (ICP.P). HOY.ever,
this tcnn is of LWi misu:xiers:oti. The
words “’maximum” and ‘“permls5ib]e”
bo:h have unfomunale ccmno=t.for~ not
intended by either the NCRP or the
ICRP.

(5) There can be no single pcrmissib]e
or acceptable level of expmure v:]:ho:t
regard to the reason for permltt!nt? the
~~Pos~e, It ~hou]d be gene.ml practice
to reduce exposure to rsc:?.t!on. rind Pos-
itive efiort should be ci.~r)mi out to ful-
fitl the sense of the:? recorr..msnti~ t’on.s.
lt is basic that expmure to rac:at:on
should result from a real de”~]min=:lon
of its necessity,

● (6) There can be difierent Radi’ltion
J Proimtion Guides trith different nun]cr-

ical values, depending upon the cn’cum-
stances. The Guldcs IIerein s’ec,om-

1 mcndecl nre npw”obria[e for normal
pcncetime operr.Lions.

(7) These Guides are not inlcndrd to
app)y h radiation exposure rcsulclllq
from natural Mck!round or the PUJ-
poscfut exposure of p~[ients by practi-
tioners of the henlhl: nrts.

(8) It is r~o~nl:cri that our present
scientific knov lrri:r dots no( Prr IvI:le n
firm foundation ~r)fliin a foctor C: LWO
or three for srlccllon of nn}” par:jri:lnr
nllmmicrd vnlue in Prrfc:rl)cc [0 nr?Oillrr

} y:;~~,i~~ slmuld I-w lCCOL-1);7NItlmt. the
“i Pro(cc[ioll G\llcics 1ccO:n -

n)cndcd in tl~is p.’Jj~crnrc Ncil tx)ow t !Ic
j ICVCIwhere b,olon,cfil tiamn:e lms LWCJI
i obscl”vrd In l~umol~,

It is rccon~niendrrl (Imt:
4, Currcn L PrOtVtIOII cuidrs usrrl by

the eccnc)cs bc conl)niwct on nn lnlrr]m
bmls Ior orcnn do.scs LOtlm populn[mn.

RL,C~l)l)]c])dntiL)ru nre l~ot m:tuv cn:l -

c.rrmil)< thr P.ari:ollon I’ro!rr[ inn C;ul[]rs
for Individual orcnn (tows to the IKIIN-I-
lntiono otlwr ll~:ln tile Collnds. ullrOr-
tulmlrly, U)r col))lll(.k,[i(~ of csloblisll)l)~
gwl(h’s npl)lwoble to rndl.1[ ion cspwlirc
of nll body orcnns pwclmlc tllc Colll~c\l
fronk mnklj]~ rccotl)!llc!~rflltlo)~ collccl”ll -
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irw them nt this time, However, current
proLccLion ruiucs used by t.hc n.gcnclcs
~ppcnr u]~pro; wlatc on nn tntcnm bass.

lt is rccoiluncndcd lh:m:
5. The term “’fLaci)oactivlty Conccn-

tmt!on Gu}dc”’ be adopl~,d for FLdCMl
USC. This term 1s defined m L!)e conccn-
tmtiw’s of r:!cfloflclwjty in the envjron-
mcnt U’IIICI) is dclem)incd LO result in
whole bcdy or oman doses cqua] to the
FWdl~tion Pro:cction Guldc.

Within th~ dcfiniLion, Radioactivity
Concentration Gutdes crm be cfelcrrnmed
after the r.adl?.lion Protection Guldcs
are decided upon. Any civcn Radioac-
tivity Conccnlrat]on Guide is apphcable
only for tile circumstances under wtuch
the use of Its corresponding RadlaLion
Prelection Guide is appl”oprmle.

It IS recornmcncicd tkat:
6. The Fccieral agencies, as an interim

measure, use radioactivity conccntmtion
guides mhich are con.. wstentNVlh the rrs
ommencied Rarii~tion Pro!cction Guides.
M’here no Rad:3tlon Protrct]ors Guides
are pro~icc:, Ftcicral agenc]cs coa:mue
present practices.

No s)>cc:fic numerical recomrncnc?a-
tions for Rad]oactlvity Concentration .
Gu~dcs are jm’owdeci at this time, Ho”A’-
ever, concentration guides now used by
the agencies eppear appropriate on an
ipterirn basis. \Vhere app:’op:’izte ranm- “
act:vlty ccmccntration ~uities fi~e not
ava~lable, and where Rariiation Protec-
tion Gu]aes for specific orcans are Pro-
v~ti?d herein, the latter Guides c2n be
used by the Feoeral asgcncles as a s:art-
Lng po:nt for the derivation of raaio-
acti~ity concentration guides applicable
to their particular problems. The Fed-
eral Rad!atirm Covncil hss also lmtlated
8C:]OD d:rcc:ed Lo”,vards the deVe]OF.Xent
of add)tionsl Gwdes for radjatlon
protfwtlon.

1( M rcmmmcnaed that:
i. The Fco?ral agencies app!y these

R2rila:Jon Pro:ectlon Gu!des wiLh JucC-
ment and discretion, to ass’ure tn?t rea-
sonable probcbiil!v is achieved m the
attainment of the desired poql of protect-
ing man from the unaes!rablc effects of
rtilation. The Guides may be exceeded
only after the Federal c~cncy having
jurisaic:)on o~er the mrtttcl h?.s carefully
cons) acrcd ihs reason for (Io:])s so in
lisht of the s’cconmnendations in this
paper.

The Radintion Prelection Guides pro-
vide B izcncral framework for the rndla -
tion protwtion requilmncnts. 11 is
extwct.cd th?.t ezch Frric’rnl n:~rncy. by
wr;uc of ]Ls ilnmrdjatc kllou,ltd~e of ]Ls
Op<rntlng problcn~s. w]]] usc tl)cs[~ Guldcs
0.$a b~s)s u])on \}’hlC)l tO dcvclo~ cie:ollcd
stnndarr!s l:iiloI cd to mccl ]1> pll”:Jcu\a I’
rcqulrrmcn!j. The Cou!lc)l v.iil follow
the ncl]v]l)cs of the IWric]nl a:rnc;rs ill
this aren nnd will prrmotr LIIC nrcrssfils

coordination to .acJ~icvc nn cflcc[]vc
FCdCJ”n] Pl”m?rnln.

If Lllc fol’c~oing rccommcnflntlom arc
npl~rovrrl by ~ou for tile I:uidancc of
F’rrirml nccnr]cs in the colJrfucL of them
rnrtin Lion vrolccfion nctl~l(iws, it 1S fur-
t.hcr Icco:llmcndcr.i that tliis mcn~ornn-
riurn bc
RLCLSTER.

4:

The remnrnrndatlons ntunbcrc: ‘ :
throu!’h “7”” contnlnxl in the :
rn:.mc,l ~ndum nrc OI~7m.4”C: fc,.

guid:lncc of Fed:’rol R&’Cn!JC’S, L:<

mcmrra.ndurn shall bc pub:iACG L. ‘...
lWDSRAL R~ctsnX

Dw’Icwr D. ~SLN%OV:l~.

?dAY 13, 1960.

[FR. Zbc. 60-45& M&e, M-Y 17. 1:::

-------- -.
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FIDU?A1RADIATIOIIIXWCI1
RADIATION PROTECTION GUIDANCE

FOR FEDERAL AGENCIES

Memorandum for the President

t
6E?TCXSER 13, 1961.

Puisuant to EYecutive Order 10831
8nd Publlc Law 8&373. the “Federal Ra-
dlstlon Council herewjth trarrsmi~ l=
second report to You concernin~ ftndings
wsd reeommendat)os-s, for gu~dance for
Federal agencies in the conduct of their
i-ad) ation protection act]wt)es.

Background. On ~ay 13, 1960, the
SLrst .recommendat~ons of the CouncLi
were approved by the President and the
memorandum containing these recom-
mendations was pubhshed in the FED-
JWJ- REGISTER on hfay 16, 1560. There
wL~ also released at the same tune. Stafl
Report No. I of the Federal Radiation
Council, entitled, “Background Material
for the Development of P.adlation Pro-
tection Standards,” dated May 13, 1960.

The first report of the Council pro-
vided a general PMJOSOPW of radlatiori
protection tm be used by Fedcra! agencies
in the conduct of their specific programs
and responsibilities. It introduced and
defined the term “’Radiation Protection
Guide” (RPG ). It pro~ided numerical
values for Radiation Protection Guides
for Lhe whole body and certain orgrix
of radiation workers and for the whole
bbdy of individuals in the g,eneral pop-
ulation, rM weil as an Bverrise pop’ulatlon
gonadal dose. It introduced as an oper-
ational technique, wh:re i~a:”. :iual
whole body doses are no; known, the use
of a “suitable sample” of the exposed
Population in which the guitie for the
average exposure of the sample should
be one-third the RPG for the indfiidual
members of the group. It emphasized
that this operational technique should
be modified to meet special situations.
ln selecting a suitable sample particular
care should be taken to assure thsit a
cihpropori.imatc fraction of the average
dose is not rece)ved by the most sensltsve
population elements. The observritlons,
&wurnpLions, and commeni.s set out In
the memorandum pubhsked In the FED-
ERAL RECI>TER, Mrsy 18, 1960, are wually
applicable to this mema~a::dvfi.

This memorandum contalru t eco:n-

mendations for the guidance of Federal
agencies in activities designed La llmlt
exposure of members cf popdlalion
groups to radirilion from radioactive
mBterirLk deposited in the body as a
result of Llleir occurrence in (he environ-
ment. These recommendations inc!ude:
(1) Radiation Protection Gu)d,>s for cer-
tain or-cans of !nd)vlduals In the gO1~eral
population, as well as avcrases over

ssdt~ble s~mplcs of exposed srodps: (2)
. gukfancc on ~enera) principles of contzol

applicable 10 all rad)onuclldcs occurrin C
in the envllonmcnt: and (3) specific
gu[dance In connection with exposru’e

. . .

50!

[ In the “development of “tie Rad)atlonof population groups to radium-226, ,
lodlne-131, strontium-90, and strou. Projection Gsudes contained hc:e,r,, L!-IC
tiusn-89. It is the intention of the Coun-
cil to reksw the backvound roa\erla\
leadin~ to these recornmendatiom as
StatT wport No, 2 when the recommen-
dations eon’~tned hercirr are approved.

Specific attention was directed to
problems sm.ocia~d with radium-226,
iodine-131, strontium-90, and strontiurn-
89. Radium-226 is an important natu-
rally occurring radioactive matend. The
other three were present in fallout from
nuclear weapons testing. Tlrey txsuld,
under =rtain circumstances, atso be
major constituents of radioactive rnR -
kriaLs released to the enwronment from
large scale atmmic energy installations
used for peaceful purposes. Availabie
data suggest that effective control of
these nuclides, tn cases of mixed &ion
product contamination of the environ- ,
ment, would prowde reasonable assura-
nce of at le=t comparable limitation
of hazard from other fission products in
the body.

Establishment of the Federal Radta - .
tion Council followed a period of public
concern incident to discussions ‘of fall- t
out. Whiie sLrontium-90 received the
greatest popular attention., exposures to ‘
oes)ttm-137, iodme-131, strontium-B9
anti in still lesser degrees t.o other radio -
nuclides, are Lnvolved in the evaluahon
of over-all effects, The characteristics
of cesium-137 lead to direct comparison
~th whole body exposures for which
recommendations by the Council have
already been made.

Studies by the statT of the council iq-
dicace ,tha} obwn’ed concentrat)o_m Of
radioactive strontium in food and waler
do not [emit in concentrations in the
skcletor. (and consequently, in radia-

tion ~oses) W, large as have been as-
equ, vkitn: 0! cc,:.,>.I,ni of
ttllsSxrcunt 01 yhw;mul: 01

imrned in the Dast. However. concentra - nk-a. . .

Cou~c,il has co~]dered both sides of this
bnlance. The Council has r?viewed
avaiiable knowledge, CO~UIL~d with
acientlsfi viiLhin and outside the Gwem -
mentj and aohcit-ed views of in:cres’wd
ind:wduals smd groups from the general
public. In particular, Use Count;; has
not only drawn hea~ils UPO~ rePor K
published by the International Corr.mls-
ruon on P.ad\oiogic&l Protection [ICRP) ,
the National Committee on Radlatlon
Protection and hfeasurements (NCP.?~ ,
and the National Academy of Sciences

‘(NAs). but has had during the rievelop -
qtent of the report the benefit of cors-
sultsstion with, and comments rind SLSZ-
gestions by, indlvjduals from NCP.P and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council b represent an appropi:ek bal-
ance between the%equiremenls of health
proi.eet)on and of Lhe br-nefic]d uses of
radiation and atomic energy.

It is recommended that:
1. .The followsng P.arilation Prelection.

Guid= be adopted for normal pe8cetLme
operations,

tions of iodine-131 in the diets of small
children, particularly in mflk, equal b It ufl] & noted that the precedLrrg table
those permitted under current standards proyiaesRediation Pro;ecticn Guides tO
would lead to radiation doses w the be applied to the ave:age Of a suitab;e
chlid’s thyroid which, in comparison ~mple of an exposed Pcrpui Et)on 14TOUP

with the general structure of current whjch are one-third of those hpplymg LO
radiation protection stand arrk, would . Inti]wduah. This is in accordance wilh
be LOOhigh. This is because current
concen Lratlon gu)des for exposure of
Population groups to radloact]ve mate- ‘
ria)s in air, food, and waler have been
derived by application of rs singie frac-
tion Lo corresponding occupational
guides. “-Ln the case of iodine-131 in
sn!lk, co’,)snpt]on of milk and retention
of iodine by the child may be at least as ,
meat as by the adult, while the rela - ,
tlvely small size of the thyroid makes

the radletion dose to the thyroid much
larger than in the cnse of the adulL. In
add]tiorr, there is evidence that ]rladln-
tion of the thyroid involves greater risk
to chiidren than w adults.

Reconlmcrrdcffions as to Radiation Pro-
tection Guides. The Federrsl RhdlatJon
Council has previously emphasized that
establ!shrnent of radla Lion protection
standards involves a bolrincing of the
bencflts to be derived from the controlled
use of radiation and almmic energy
against the risk of radiation exposure,

the recommendations in the first repcrt
of the Council concernmtl Operational
techniques for control)ms popuin:]on ex-
posure. Since \n lhe case of exposure of
a populfition group to rad~onuchdes the
rridlation doses to ind)vlduals are not
usually knoun, the organ dose to be used
as a grnde for the average of suitable
samples of an exposed Powlahon twup
ts SIISOgiven as an RPG.

Rccommendatlons m to general prirr -
m“ples. Control gf population exposure
from radionuchdes occurr]ng in tl)e en-
vironment iS accomplished in L’cnera!
either by restrJc Lion on lhe enLry of such
maLerIals into Lhe eDVirOmnenl or
throuch mensures designed to lunit the
intnke by men)bers of Lhe Wpulatlon Of
radlonuclidcs already in the environ -
men L. Both approaches involve tl~e con-
siderntlon of actual or poten(i:ll con-
cenlratioms of rodlorsctive mater!nl in
air, wnLer, or food. Cuntrols sl~ould bc
based upon an evaluation of Wpulation
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exposure w!th respect to Lhc RPC1. For
this purpose, the tital datly intake of
such materlats. averaced over periods of
the order of a year, constitutes an appro-
priate criterion.

The control of the Intake by members
af the general population of r8dioactlve
materials from the enwonment can ap-
propriately involve many ditlerent kinds
of actions. The character and import of
these actions may vary widely, from those
which en~ll httle Interference with
usual actlvjtjes, such M mon}Lmlng and
surveillance, to those which involve u
major disruption, such as condemnation
of fcmd supplies Some control actiorrs
may require prolonged lead Llrnes before
becoming effecttve. e.g., major changes
in processing facilities or water supplies.
‘Ilne magnitude of control measures
should be related ta the degree of likeli-
hood that the RPG may be exceeded.
The use of a single numerical intake
value, which in pu-t hru. been the practice
until now, does not in many Instances
provide adequate guidance for taking
actions appropr!a~ W the risk involved.
For plannfng purposes, it is desirable
that insofar as possible control actions

‘ti meet contin~encles be known Ln
.sdvance.

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

Federal agencies in connection with en-
vironmental. contarriinatlon with r~uo-
sctive materfals be based, within the
~m]ts of the agency’s 6Latukmy respon-
s!bilitles, on a graded series of appropri-
ate act!ou related to ranges of LnLake of
radioactive materiats by exposed ~pu.
14tion groups.

In order to provide e!:; drinr.e tn +1-..

agencjes in ad Rpling tl, e g;,.deti ~p-
proach to their own pio~rams, the

recommendations pertaining to the
spec!tlc rndfonuclides in this memoran-

. ,dum consider three transient daily rates.
of jntake by 6ui Lable shmp!cs of e~posecl
population groups. For the other radlo-
nucljdcs, the agencies can use the same
general appronch, the deteils. of v:h; ch
are considered in Staff ileport No 2.
The genera] types of acLion r+ppropria Le

when these transien Lrates of intnke fal:
fnto the dfflerent ranges e.re also dis-
cussed in Staff Rrport No 2. The pur-
pose of these nctmm is to provide rcason-
able a.siurance that nverace rates of
lntRke by a su]table samr! , an -... “,1
population group, avei, .
sample and nveraged eve, pcri~r ( . :)..
Of the order of one year, do not exceed
the upper value of R.mRe 11. The ~en-
eml character of these ac!ions is sug-
gested in the follow mc table.

--- ,.. .- .,

Rmrr 1... . . . . . . . . . . PCr@IC r0nCrmsL3~ am
Tc!lluirt u Llmwsr,

Rcriwto............ QUU)ItL.(I\Ctu~’]liam md
!K4Ulln.r’fmt,cll.

R-- Ilk . . . . . . . . . . . Evhbhf,on ,nd , ~llmllon d
?bdd)t:ond rnnuo. mcasm w

rxcusary,

. .

Recommmrdafions on M-226,’ I-131,
Sr-90. and sr-S9. The Counclt has given
specific consjderatlon to the effects on
man of rates of Lntkke of radium-226,
iodine-131, stront]Lm-90 and strontium-
89 resultlng in radlatlon doses equal to
those spectied in the appropriate RPG’s.
The Council has also reviewed past and
current activities resulting in the release
of these rad!onuchdes to the envirmment
and has given consideration to future
developments.. For each of the nuclidm
three ranges of transient dri:ly Lr?take are
given which correspond to the Crsidance
contatned hr Recommendation 2, above.
Routine control of useful applications of
radiation nnd atorric energy should be
such that expected average exposures of
suitable :smples of an exposed popula.
tion gro~p will not exceed ‘the upper
vaiue of Range II. For jodine-131 and
radium -22~. lhis value corresponds to
;he RPG for the average of a suitable
sample of an exposed population VOUP.
In the cases of strontium-90 and s.tron-
t\urn-89, the Council’s study fntticated

that there is currently no known opera-
tional requirement for an intake value
6’, hjgb as the one corresponding the
jcSC3. H.... ~, a value es;jmated to cor-
respond w doses to the crltjcal organ not
greater than one-third of the RPG has
been used.

The guidance recommended below is
given in terms of transient rates of
(radioactivity) intake in mlcromlcrocu-
rjes per day. The upper limit of Range
II is based on an annual RPG (or lower,
M case of radioactive si.rontlum) consid-
ered as all acceptable risk for a llfetime.
However, it is necessam b use averages
over periods much shorter than a )ife-

.time for both radiation dose rates and
rates of. jntake for admin)sLratlve and
r’ !ulatort ~’11]poses. It is recommended
~.Ikab 6UC}: ,... rjods should be of the order
of one >ea:. It 1s to be noted that vnlues
lk. ted in the tables are much smal)er
than riny slnglc inLake from which an
lnd:~idual might bc exptctedtoSwtaln
in.fury, .

It fs recomrn&ded that:
3. (s) The foiiowln[ gu]ciance on daily

tnt.ake be adopted for normal peaco:une
operatioru b be applled to the average
of suitable samples of an exposed popu-
lation group:

Radionuclldu Rmcc 2 RMCC II tire 111 .
— —

Rbdlum-Z!C . . . . . . 0-? s-as X-zn
lodbli-131 g..._.. &lo K+ IN ]O-l. (1[$
61rmllum-M..-. b-~ z-m., Z(-? {00
fiiroct~um-kv..... h% -2, CSx I,cK1.’&. ti

Iin 0,? usP of lodm+l:l,thesul~th!c saGJd,, would
loclu$r on!) SW.nll chllarm, >u. nuu:ti [t,< It?ti f,.r
tlw tttyr6)d would DO: bc crw.f-.id b} r~l~ of mL., kl
h:; hcr by & furmr of lU tim.stbcx appltcr.bk w SCM
ctdltilrcn.

(b) Federal agencies determine con-
centratloru of these radionucl)oe: in B]?,
whter, or items. of food app!lctb!c LL
their particular programs whlck are con-
sktent wifh the guidance con:z:nci
hereirs on average daily int3ke fm the
radionuclides radium -22~, ioG:n!’-l3I,
sLrontlum-90, and s:rontium-89. Sornc
of the general consider al]om k,vol~f-a iri
the derivation of concentration values
from lnLaki, values are given m SLaff lle -
port No. 2.

It is recommended that:
4. For radionucl)des not considered in

this report, agencies use concentration
values In air, water, or i’~ms of food
which are consistent wiLh recommended
Rad!at\on Protection Gu!cles and the
general guidance on intake.

In the future, the Council will d)rec!
attention to the c?evb!omnent cf a2.2i 2-
prlate radiation protection gu)danre i:r
those radionucl]des for w’h)ch such cori -
sirieratlon ap.2efirs appropriate c)r neces-
sary. In p8rt$cular, the Count!) w :il
studs any radionuclldes for wh]ch ust -
ful appllcat~ons of radlatlon o: at~m:c
energy requ!re rejease to the eriv!ronmen:
of &ign!ftcant amounts of these nuclic!cs.
Federal agencies are urged to ix}fc:rn
the Councd of such siluahons.

AaRAHAb: Rlal COFT,
. Chairman,

Fecterrff Radiut Ion CouncI/.

The recommendations numbered “1”
through “4” contained in tlw aboi e
memorandum are npwoved for the FU:d -
ance of Federnl aQcncics. and Lhe m.ctl’Jo-
ranrium sha!l be publlshed In the F’st-
EIi+L RECISTEFi. ,

JOHN F. KENNEDY.
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Table 9. Baxirmm
Pattern Consisting

Case Hhen hporteci,Foodsare

137c~+sosr+

Ingestion

121

100

Bone Kartw,

Uholebody

of 100% Tim &
for a Living
Eneu Island

Readily Available in the

.

Externalkrua*

20

20

c-as: “IIG,, a-v+w,‘X-- ‘---1 Su5:t:”&rtceCrops am in Full Use

.’
). *,$-rq.,,.-;

Ingestion ExternalGama*
.

Bone Harrow 233 - 20

Uholdmdy 189 20

‘All food crops firefwn !heu Island

%atural background subtractd

IMet

Total

141

120

Total

253 -

209



.—-

Table “1O. ?kixfmumAnnual Dose Rate $n BUY@y for a L~vlng
Pattern Consisting of 80% time on Eneu Island and

20X time on B~kini Island

.

Case Mhen Imported Foods are Readfly Available in the Diet

Bone Harrow

Mholebody

ls7cs+sosr+
{Gf,

~;

Ingestion ExternalGanw* Total
s 7’.,0<< _

121 67 —M? 32 188 IL>F /J- -.

100 67 +’-t 3~ 167 / 2:IV+ “a

Case Uhen Local SubsistenceCrops are in Full Use

Bone ?!armw

Mholebody

..
a, ls7c~+?osr+

Ingestion External -* Total

233 67 47 3L ~ /Z~3 7-L;

189 67 4y 3~ 256 233 JZQI

WHum



Table 11. HaxiM IMual Dose Rate In arem/y for a Living
Pattern Consfstfng of 100% time on Blklnl Island

*

Case Uhen Im~rted Focds are Readily Avaflable fn the

l$7Q+sosr

Ingestion External-* .

Bone Harrow 941 ‘ 256 .

. btholeb~ 877 - 256 ‘

.
.

Case hen Local $ubs$stenceCrops are In Full Use

. lt7~+90sr

Ingestion

Bone Wrmw 2013

Mholebody 1849

*Local BackgroundSubtracted

Diet

Total

l,197m 1.2 rwY

1,133= 1.1 My

External&mna* Total

256 2,269 s 2.3 -Y

256 2,105 z2.1 redy

.
--

50115VI



Table 12. 30-Year Integral Dose fn Rem for a Llvlng Pattern
Consisting of 100% time on Eneu Island and Imported
Foods Being Readily Available

External
Gar51B

Total “ *-

Uholebody

2.25

-- “

*.

--

-.

0.433*

Bone Hamnv
and Bone

2.25 .

0.70

.00045

.0012

0.CW58

0.433’

2.7 3.4

●Based on an (nitfal dose rate for Eoeu Island of 20 mrein/y
and assum{ng the entire dose is from ‘37CS.

,, 5011580
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Table 13. 30 YEAR INTEGRALNM IN Rem FOR A LIVING PAITERH CONSISTING
OF I(JOXTIM OK ENEU ISLANDNW FOR FULL USE OF LOCAL SUBSISTENCE

CROPS.
.

INGESTION

137 Cs
. .

90sr

239+2*Qpu

241h

2“]Pu/2’’1&n

External 6am3

TOTAL

HHOLEBODY

4“,25

.

-

.

0.433*

4.7

. _BONE.WRCM’ AND BONE

4.25

1.5

.0008

.0021

0.0019

0.433*

6.2

.“

● fhsed on an itftial dose rate for Eneu Island of 20 mwnly and assming

the entire dose is frm 137CS.

.
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Teble 14. 30 YEAR INTEGRAL txIsElK Rem FOR A LIVING PATTERN CONSISTINGOF
100 % TIRE ONBIKINI ISLAND ANO IMPORTEDFOODS BEING READILY

AYAILA8LE.. .

JNGESTION

137 Cs

90 ~~

239+240pu

24 I 241

Pu/ AM

External &uma

V!40LEBODY . . f30NEMRRW MD BONE

.

“ 19.8 “

.

.

.

.

5.54*

TOTAL 25.3

19.8

2.2

.00051

.0013

5.54*

27.5

..

* Based on an initial dose rate of 256 umn/y and assum~ng that the

entire dose if frm137Cs,



.—..-.
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Table 15. 30 YEARINTEGRALO(ISEIN Rem FOR A LIVING PA7TERN COliSISTIK OF
I@ % TIt4EON BIKINI ISLAND AND FULL USE OF LOCALLY wm sUBSISTENCE

CROPS.

lNGESTION

137 Cs
..

sos~

239+240 pu

External &ma

~OLEBODY

.41.6

5.54=

TOTAL 47.1

BONE ?MRROK AND BONE

41.7

5.6

.00094

- .0024

5.54*

52.8

● Based on an $nitia...dose rate of 256 mreinper year and’assmlng that the

entire-dose is frcxo137Cs.

1 ,.1 50HSUI
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PLCA5C UC PLY TO Washington Office
FREEDOM OF INFORMATION ACT REQUEST

August 3, 1979

Mr. Milton Jordan
Director
Division of FOI and Privacy

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

Dear Mr. Jordan :

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

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

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



Mr. Milton Jordan
August 3, 1979
Page Two

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

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

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

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

“It can also be questioned whether or not access
to Bikini Island 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 “left their Atoll because
measurements of radiocesium made in April 1978
showed accumulations in the bodies of 13 out
of 101 people such that if this level were maintained
for one yeau, it would result in an annual
radidtia;-.CIOLG equk. 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 radiocesium in the Bikinians.

4. On page 2 of the attachment appears the following
st~i-,Tllpn*:

“In early i579, new information was obtained so
that dose predictions for residence on Eneu
Island could, for the first time, be based upon
data from analysis of actual food items of the

50H51M



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 is no need to provide any
materials which are contained in the Environmental
Impact Statement. This request is for any additional
or other materials.

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

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

“The diets are based on the recent experience and
observations of the 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
recQrds, reports, studies or other documents or
materials which describe the “recent experience
and observations” and which provide the names
of the members of the “scientific teams” referred
to in the quoted statement.

8. With respect to the predicted doses presented on
page 8 of the attachment, please provide a copy
of any and all studies, reports or other documents

50H581



Mr. Milton Jordan
August 3, 1979
Page Four

or materials which show the number of fatal cancer
cases and the number 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
millirem, 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.

Sincere , t
..

“ /~(A’

v

/
Theo ore . Mitche.1

xc : Ruth C. Clusen
Bruce Wachholz

5011588


