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#r. Theodore Hi tchell
Executfve Df rector
Mlcronesfm Legs 1 Sewi Ces

Corporation, Suiti 300
1424 Sixteenth Street, N.bl.
Uashlngton, D. C. 20036

Mar Hr. Wtihell:

The Department of Energy is pleased to respond to your letter of
August 3, 1979, In whfch you requested copies of a manber of records
pursuant to the Freedom of Infomatlon Act. The follodng responses
●re numbered to cofncfde wfth your mmbend ~uests.

Itun No. 1. The statemnt 1s based upon testimony presented by
Nessrs. DeBmm, Wssgall, Deal, DeYoung and Mrs. Van Cleve, ●nd others ●

r

Hearf ngs before Subcmmd ttees of the Camai ttee on Approprlatlons,
House of Representatives, on April 12, Uay 22, and June 19, 1978?
Copfes of pertinent portions of that testfanny ●re enclosed (Tab A).
Addlt$onal relevant In formation ts available In the Heartngs testhny
conducti by the Subcondttee on July 25, 1978. We do not have a copy
of the ffnat transcript of this testfwnye

Reports fran Brookhaven Natlaal Laboratory indicated that the Cesitaa-13
levels of Blklni nsldents Im’eased with time until 1978, and decreased
thereafter (post-relocation). These data ure based upon whole body
counting mMnWnents. A smnary of this fnfomation Is enclosed (Tab B;
TMs increase In body burden coincided with increased availability of
locally gmm terrestrial foods,particularly coconuts. The CesiUn-137
measurements suggest that ●i ther the quantity of i reported food available

, to the people or the quantity of tvailable fspotied food conswmd by the
people was below that level needed ta moderate the Increase in Cesium-13i
body bun%?ns ●s locally grwn foods became available.

Item No. 2. The aerial pho~gra hs of Bikini Atoll (which I believe
!have previously been sent to you show that the Bikini and Eneu Islands

an! separated by approximately five miles of ~f. At 10U tide it 1s
possible to walk fmm one island to * other. Considering the facts ,
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Mr. Theodore Mtchel 1 -2- August 21, 1979

that the tsland of Blklnlls the longed-for ho= of the Bfkfnl peoples.. ~
*at houses already exist on the Island, and that tens of thousands of --”
~tmes ●e on the fsland, w feel that tt is valfd to rafse
tb question of whether or not access to Blkinl Island can be controlled
ff the people reside on Eneu Island. (See also previous cements of
Mr. OeBrm. ) There are no other records coverfng the request in
Item No. 2.

Item No. 3(a). The Depar@ent of Energy has no ~ords bearing upon
this subject. Inqdrfes of this subject pnsu!nably should be directed
to the Department of Interfor.

Item No. 3(b). Please refer to the Brwkhaven National Laboratory
information provfded fn (1) above. If body burden levels of Cesiun-13T
mn? to be equal to or greater than 3 uC1, It would be expected that
radlatlon exposun levels at or above 500 millirem peryearuould nsult.

R
hts asswnptfon Is based upon Publ Icatlon 2 of the International Codssfc

on Radfologlcal ProtectIon (Report of Committee II on Pedssible Dose fog
Internal Ibdiatlon). In that publication It fs stated that!themaxfas.an
pennfsslble body burden @f Cer?m-137 (assunlng that the total body fs
the oqan of cfittcal refem+rce) for occupational ●xposure fs 30 vCi
(see Tab C). $lnce the occupational exposure l$mft fs 5 m per year,
the body burden Gf :es:uz~l 37 , =Wltfng fn an exposure level of 1/10 of
5rem per year (f.e., 500 millirem per year) fs l/100fthe30@i value.

or 3 uCt.

Ttm No. a, Lawnnce Livennore Laboratory (LLL) currently 4s In the
process of ~y’~~y ~~~$nic”l =rttcles for publfcat~on in the sc~entiflc
literature addressing these Issues. Consequently, the arttcles as such
do not yet exist, and the Department of Energy obviously does not possess
them. However, enclosed (Tab D) is a copy of lnfonnatfon~lch the
Lawrence Lfvermore Laboratory sent to the Department of Energy consisting
of the food concentrations of radtonuclldes which LLL used ~n calculating
the dose estimates under dtscusslon.

Item No. 5. The substance of the request addresses the basfs of the
deciston ti employ the Federal madfat?on gutdance. The most relevant

\ / basis fix this fs the Federal Radfatfon Council gufdance as presentedr tn the Federal W@ steq over the signatures of P-&sfdents Efsenhouer
andKen= ‘-y ‘~

The text on page 6 and footnote 10 on the same page
recousnendat$oifis fai pliwnlng kt Enewetak, the bases
the Envfmunental Impact Stitement.

.<.1, . + ..**...- ;J
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address the AEC
f6rwhlch are fn
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Item Mo. 6. Lawwnce Llverwmn Laboratory (LU) 1s in the process of
preparing this docurmt. It Is not yet available. The dose estl~tes
uen pmvlded by LLL, however, ●nd copies ofvhat the Departxn?mt racelved
●n enclosed (Tab F).

ItunNo. 7. In res~’se to wur FOI request in Item No. 7, the records
you requested are at the Lawrence Lfvenmme Laboratory. WY am fn *
process of betng assimilated. As soon as they are fommied here, it
will be detemlned whether they can be released ●nd YOU ufll be P~t~Y
notlfled. He antlctpate no problems at this tfme.

Item ~Os 8. RI sk estimates of somatl c or gertetfcansequences of varfous
~adfatlon exposun levels were not made. Rfsk est~mates for some Of the
radiation exposure values identified (i.e., 170 milllmm per year ●nd
5000 mil 1 f rw per 30 years) are gtven In the smnary statement of the ~
National Academy of Sciences-National Research Councl 1‘s Report of the
Advisory CWnnittee on the Ellologfcal Effects of Ionfzing Radfatfon (Tab G

--- -mob

XSD

The Atomfc Energy Courdssfon Task Group Report publ f shed fn the Ewtik .

. E

OGCt
Environmental I act Statement, VolumE II, Tab B, pages 111-11 and 12

?pmvfdes a somt c risk assessment for a radiatfon exposure of 250 mfllf Bmii”
per year, the reconmnded radiation prwtectlon criteria for the whole bo “am —
and for bone marrow. 8/3 ]/79

-. w-mob

Item No. 9. No such ciocumnts exist.

lie trust that thfs Infotmatton fs responsive to your request.

Sfncerely,

Bmce h!. Hachholz, Ph.D.
Office of Environment

7 Enclosures

bcc : Mr~o Van Cleve, ~1
Mrs. Clusen, ASEV
Mr. HoI 1 ister, ADASEV
Mr. Uhitnah, OMS
Dr. Ideyzen,OHER
Mr. Deal, OESD ‘“-
Mr. McCraw, OESD
Mr. Brown, OGC
Mr. Gelband, AD-44

. .
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Mr. YATZS. Wem the Bikini P und er Fedwsl tmdia:ion
gJ.@@?
--. WJ =erv but tbe tition doee from intake of food
mdbe toxlse.YMr. ‘Anx. !)id 8ny go over the top!

w
. None of tie people bve gone OiW the to])u far ●s the

mwum eveis. ‘Thy we very close to the maximum allowablt do+c
from th: mxximti of pem~~”ble amounts of cwsium.

in the houses along tlw mad”?
‘r” ‘A=k2Z~~p~2~Ymg&e &iwitit~tilt12ei*t iSec
“-from their ~et,from eatimgthe odly grown fds.
b Rt-pU, this is probably tbe b% mistake made in the begin-

ning of the ~ttlement program in that we made rxwonunendat ion-
wh)ch turned out to be impractical in the unae thst to have garden-
grovri but then teIl the ~ple not to ew the products.

TMr. “Am. W&c he told to gmu MS gwden and ut that food? Was
be told that h~ could do that!

w
The oxiginal recommendations prohibit ●d eat ing certain

oft @ml foods. ..
. Mr. YAnrA. ‘I%isis right. But I think I read hem the” houses w?re

bu]lt on pads of COXUIand that they wem told nof to pal the coconut
crab. You say you brought in outside foods d the init is] st.qm.

was this to CUI down cm the po~ible intnke of mdistion ~iduals~
Did roll brirm in outside fmd from the ststi !

Mr. YArss. I pess outside food is tiII being brou ht in.
FMr. DESOIXG. It w- not until early 1- y-r. Mr. .h~irman. that

the tr~ crops md some of the @hSr v~wb]t cqs began to beeomc
fulll productive. So up until 1977 tie bad bn existingprimarily

{on food products tht rem brought in mm the outs;d~. Some of the=
wem surplus ●gricu?turd am.rnodit~ fod plus the loal marine food
which had been cetiified to be suits.k

Mo?rrmamo o? Bxxmil XcLA?ii

Mr. YAmx. When did t.hes get the tium then !
Mr. DEyomw. As Mr. DeAI indicated, when this high lerel of t?esium

w= mveded, a serk of analy~s uere tx+ed out.
Mr. YA=. When WM it revealed f
Mr. SZYOGSG.m 1976.
Mr. YATES. Then the Dermrtment-were TOOstill the AE(’ k 1976 f

+H-e”e”’’b’’’l’”” “A=. So you Lmmne a htt le mom ala~ed than when ymr =ere
the Atomic ~~cer~ Coznmi~wn. In % yon 6rst ermnunttmd this kind
ofate8L t you lid teen IDA@ of thtpaople !

montk m wH
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Awwt W: W nddxobgiiws.
WJ of BIMni .W bmetak Atolls
amdwtad by th UniTU81~ of Wa.sb.
kl@orl for AM!. M~ou W
U.mh W4!R dlmctd to- a-
terw radlauorb &@ Pka4 mcer,
-6 m.

April ls67:sum!yto mlLoglpsled#t8
b Otie? tht dw t9tlmtu -D be
=adt for BiM’ AMI -dents. ~
kd by Uniwsiry of Wu~ ~-
teml rmdsuoo meuammeot w the
AICC Hem.ltb ad hfeu UtmmtoV,
HASI.

~ebmn 1#. Sumey work tit cm.
currmtly -tb cleinup opemtiom by
17nlretityof Was&lngua m3mU8ta
for AEC. ●@ by 8deDtist# of tbe
W’esters J5nrircmmenti hrch LA.
bomwy of tbe Erwlmnmati ~.
tion Agency, ZPk *W s memor.
●DdDmof mdersiiti~ titb Am.

Jaoe 1970: Team kd b~ Ual?emlty of
~StiS)@OB tit~ rnrtldpctlon by
Steff of w Pablic Bealtb 8errlm and
AEC. Co!leetiom of tie ant ah mm.
pies. Al&3 mu- mollAplma w.
mak ●nd made S6&tiOMI erterDsJ*
dktioD measnm,ments.

XV 1972: ~ollomm surrey modncted
:fter twmu~ plwted m BUM ud
AL. + ‘.”::di h>. .ODslmf mmtmc.
tiOB SUrted DO Blkinl MAnd. Team
LA by Cdrerdts of WaaM.agKoatitb
prtlcipetion b~ dentists from tbe
Wecwm Enrlronnwnrd **
&botatov. ICPh -d AK. Tam
performed ●ir Umpliog. Cdkcted
BOM pknm trilmslh ●id made ex-
tMoal mdhtlon macuremesta

April 19i4: Follomp surre$ of nomer-
OLU AtollA iDC]DdiDcBuM, mo-
dwtd MatlY b7 our of Cdrers!u
of WmMo@nt ●ad Broo&Mwn Na-
Uooa! Llmmtort for tbe ABC. T3e
miner tnm utlhctmd mmpk of
aolis. phm. ●rosls. grouad =aWr.
sad msde ●xtend rad.latbo ~
s.,m~e?.:.

..; I: E J Of Dumemuo
? ..tmdockt ~..uIt& by lktker.

uti of WasblrJcroD sad Brtmkhtyen
Yiatioml UMmtom for tbe UC.
=AIPi- of edl ADd ford ~@ct@d
aloac dtb esmnAl mdkum Mfi

Pbownplud SXMMOrtdcml
ammd8s DdkltDdsN ocmuu!orrI-
alla am b pksti ●od admds dne
to rdkmtmq. k UWM.

Codm arlJer mines nmlts for u-
-1 mdktlorl. *U: end St-w
pmdomizute in ~Ad orgwihms.
CdM ●nd FWSS ia msririe ormD-
ti k NvckmiM.

~aarm etrller muwer results Mels
of S% h s.tr me two otiem of murii.
We Mow ~&LC @de& W
SWZtL-Ulr.

S&e BAT. M474 and STO-- ‘.
.
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April l&75 hNm.hx~ SO== of Bi
Un.i ●nd Emtu islands edocttd
jdntk b~ GdremIrJ of Wuhh)gmn
aod Brcmkhswn SatimAl htx)nro~
for EDA ScmtnirU surw~ a! ●x-tar.
MI mdhtkl krel$ ●OOCUUeewn of
m? d] and tmtAtiOXI UPits b
wwmatioo for ● msjorsurrQJlater
thit war.

arm? 1975: A =jOT not ti 8WTeT of
Bikini ●nd Bntu Itind ●xternal n.
dhtion J4TtisWaf eoodncttd * uw-
Evnm Ltrtrmort LAomtom for
ERDA -U ~rrict~tion b~ den.
dxts from EPA. hfrerdrT of Wmb.
lnpon. Brookhwn Sstioml IAbom.
tOV. utd ZRD.~. AIBO mrnpjea of
soil. ptants. ●nimsls. ●d cistern and
~und watet wtrw dimted.

April 1976: A surr~y of ●xtemsl mdis -
tion lewlE on Mm Idand. tbe &
lsrges~ island ●t Bikini Atoll. con.
domed b~ Brookhswn ~itiOSd &b
omtorT for ER13.4.

Septemhtr 197C. Conduct of ● joint
SUn’@Y Of 5 AtOllElnc]udfngBikini
by ~niversit~ of W8~~~OU Qntj
Brookh8w~ Mtinnal Uborstov for
ERDA Surrqed ●xtEmIl mdiation
lerels ●nd colleetti enrircamenul
Ualplts.

April )977. Silt ridts bf Bmokhaten
‘Xatiorml himmtoq to phD ioctalia.
tion of rnifidm{ll ~oreti sir _m-
nling stationc Bikini Atoll a? of
four 8itet fur ionpttrm tir umpiirig
Work mipportd by ERDA,

Ocwber 1W7 : Brookfmren Naticml
tibom LOT htAllA md-powemd
Ioog.tem atr mmpling 8tation 00
Bikln] lshnd. Work copportod bs-..
AAJL

&t =-GW ‘ 8nd B>-LSoifxi

To be fiblisbed

To be poblisbed

Elm Menti8ed. avment obtaind

DttJ mot Y*C● ra Mble

factor of 4.
A@l 1S74‘ : Firs In rho -Clog rrf ~lfi la Blklttf rwldmts. 0.337 ur~rw

Txhe4 tbout m= w 1973. 8r.WJ M* do- rnr 1970 mluet. PU-2SS.W
bifber than 1971 by fkcfor of ●tmal 5‘

April 1975: Pv.S. 240 blgber @an 1S71 b~ W4m o!1O.’
FaI11976: 1%~. 240 blcber lbm 19~ @ factor of 2.’ CE-X urine rdtw* .

5oomH3
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thrmugb that time!
Mr. DXYOCXG.Yes. ss long u tbe~ vrem on the island.
Mr. YA-. Go ahead.

.=
L We l~ter included collections from the people who h-d

Iiving in the bow: monitoring the Bikini residents WM
done b whole body counts in 1974 and 1977.

\Mr. ‘~mx. What is s whole Hy count!
lfr. DIM . Thst is ~ veg sophisti~ted counting s@em vrhere you
+“esw m y sn m s chsir ●nd where you have s oounter thbt detec~

wii-tion fmm & cesium that hss been taken up in the body. lt wtu”
●lly COU.TIUthe bod~”s bun3en of cesium.
Xfr.YAm6. Is tkt the same strontium!

2P--
They tmvel together in the My. You an ~ thst the

U ntlum ~
Mr. YATZS. These *R like thr h~venl~ tubs.
Mr. DEU.J’OV cm measum the strontium =ith urine ssmples, but

WEhtre noi been able m see much of that in the urine ssmples avail-
sble to date. Ther do the whole bodr counting ssrn le for cesium.

J’We IMd s majck resuz-rey of Bikiii snd Eneu I uds in 1975.

Bmn.18 or TRY! 1915 lADIATlos s~

Mr. YA-. L’ntil 75 You found nothing. Whtt did your tests
Xhou !3+--r. Dm That is vrhen we @an to see the rise in the cesi~. -

A=. Will you p]w in the record ● ~tement X?pHDt@
the levels you found ! -

[The mformstion follows:]

POE ARCHIVES

50014W2



.

i\

I

...

...

(

!HHmlo



-—. .

i
i

1176

.
271

I

.

Ui Ui

.

ii
.

.

POE ARCHIV=

!HHwll



. . . .

-..
—.

t.

#
1177

n

.

00

w
w

II

F1

z
s
z

.

a
s

‘f

POE ARCHIV=

i

5NW412



--- ... -

1178

Mr. YA~. ~n ~ *R ERDA vw

%%2% 75 = -em uked by the ~t of Interior for
DUIIding additional bo~ in the rntinor of Bibni Iskid.

It IUS’Stb & = mountds mther hrge SUIVW eflofi =hi~
inchxied s Id of

E’
ple a w ud wdhg sround the island vritb

inSWumentA we w vq lqc -Qp done m tb.t time with 30 or
40 people ~ing out and mhking mwummente of the soiL w+e~ 8am-
pk vqmwtion sempk and rneesuring the ertemsl rdoact;mty.

Mr. YA-. Wetw th- - being @ken prior to 1975 m ml] ?
~Y* ~~t n~ m~here sear the wale we did this time. We

cm*ritWad on Blkmi Isktd. It is precidy for this Reson we wsnt to
h~~~ ~~ tid s:~ey ~ we ~ cover XNICh~ terntq and
much fuatr snd we cans the same kvels

When you here s perwxt =slking sroand. it takes mom time.
Mr. DmcA??. T undemood you to se.v that this rise in the lere] of

wumnents of stmmtium lwgen in 7fJ snd thst your prelimitmn
●mlysis india~ thst it is uxning from the food SOUrmsnd that tht
food s3urce *n to mutum!m year.

How cen we m-m the me-se in 75 when you say that it is mm-
iIV from the food if the food vssn’t being produced until 77?

Wnatis’=vwq”ei”n”c mw has done ● lot of thone sume~ “
w. When the people 6- rwtumed. them were few if sny

tem!%%!k% itams grew-n in Bikini Isknd soil. and amilsble for
their use. There *R some things that gmw wild. There =em a few cxm-
nuu snd mwrrock Them ULS ● signifhnt plmting of comnu~ ~W
during the arigcubvm] mhsbilitetion ●ffoti.

Mr. DCSCAS. Those wem the ones thtt be n maturing in 76 ! Am I

q“
rnot comect ! We am in 78, so 1- year WOU1 htve been ’77.Rut now he

u saying thut the planting bgan to matu~ anri it wss 76, so we sre
‘3 nsrnmina the gap.

Mr. DXYO~SG.It stsfied in 76.
Mr. DrscAs. It could be co@nut or bir’ourmt th wu be’ing &n-

mmd prior to 76. You began to ntiice a rise in the lerels of =sium
and that thoee levels hive risen mom npidlv since the dom-i-ed
pk:ts mstud ●nd wen mmsumed by the inhibitan~

- %t. t.<.=.+ x. ‘.. “sem i.nitid]y using c pmdjctive e~pability for a
nu-rn r of Items in the diet that ~m now gmwjng in the ato]L All we
could do -t fimt wes semple the wi] end tq to prdict the levels in

. food,
kfr. ~Amx. ~%el% wem t.he~ coming fmm ! YOU said ~ number of

iu.ms =e m not being ~wn.

F
w. A number of items of the noms] diet wem not 10- -

u y tvmlab]e when the people fiti went back, Those things have
subsqucntl~ beeome availsble tnd we am King UI incme.se in avaik- .
bility, ●n incm~ in uptake, snd you can$t ~ -t uhst extct point in
time things occurd.

hfr. kCAS. IS them ~ level of sophi~ication to measu~ th~ th-t
has been inc-ng ! So we might ●ttribute the ~~r ]r!vels to a
grwter ~bility to me~.um what wx them s11along ?~--- JTes “’mee.sum it easily. You cbn always m~ure if

1a,rjp es u -ii] ud veget *t ion end went through s ve~ costly

POE ARCHIVES
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~ ht me ar=er that A litile differtmtl~. Several yurs ago
mOone would hsve though vou aw](J Wke R whole body Wunler in!(l
the field. SOU it is engintwmd to he taken out into the fiel&

Mr. DrscAs. You did ●arly in 1973, But your first rho]e body rounl
humn i~

IH%W4ATLS. s tit when you first detected the increa~ ?

bx~~t~eje~els~ouldhe-
Thst is the first measurement of cesium in people. We

Mr. Dmc4s. Were your messuremenrs in ~tdume witl) the Pre-

-m looking at the aclual items of th~ diti and do im have {o mly on
-imates of ndiactivity in tie foods thst the &Oplc Lrv eating.

Mr. D~CAX. But your whole Imdy.counts in ~~ vrem not ●lmning.
It Wun’t until vou went back in ?5 mth your major ~urvey thst you
n= tho rise he~n ! .

r~. ln 1975 we hegwJ to predict higher doses on the bssis
of -pies we had coll~d. In 1977 when the Hnd whole My oount
wx done the levels WH a f-r of ten higher thsn in 1974.

=&RAL CTASDARDS AhD CCZREh7 BISiIXJ IXtZLS

Mr. YAm. Above the Fdeml -dards !

..*. f.theL
fi(=. If I mi [ cxplsin about the ~dards. There Lm two

1population. The dher is for an individual
=hem ou bow be indjvjdu~ c eIpCSU~ We bve not exded that

Jindki USI number. We hsve ~ kvels Lp Aing this lower num-

~&&%t&!!;d~l&’OL ‘e ‘=] ‘U ‘e m ‘F ‘e “herbsause we are tiua.lly me8sunng the levels
of mhactivity in individuals in & popultiion. We know the dtiri:
hution. Wo knowthe highs and we bow the bus.

Mr. YAm. Who is tn my &t the Fad@ @andAs sm aacxnate!.
Hou do yw kDOUthe Fedetml ~dds m •coe~tde !

FWedon’
.

r. I A- why do you e@sbIti @&ndds and UT if WOUcome t~

I

i
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Wuld pm q)

hirnf

WiW”y”“W. rkyotlhsveqlqd--ba Zictgw
Utumrt

Na
wcAx. TIWisdl Ih,s~Ibvetogo taumther

I ju-vranted to vro~ you
abmmitXeL

Mr. Y4TM Wait one U minute for my qtica
Go&g htck ta my txunmentshout the r’sded ~db~ my am

was ~ ed for c d ~ fi IW by & sppti~]e medicd
Stmdmk He wss ~VSWJ tiOD in ‘the
Everyone thought it wss

tmstmant of his tidsih

Y
It was s

ThoumA of young
mmmon medical practice.

r
p e mm having their tmsils smrnoved or

sbrivrded as s ~ult o this tms,t,menL H% like ●ll the tihem of &,:

w,
xx’

u , *m now thmammxi with anmr kause of hav”
325 yam ago, So now ~ people-I ~e the ‘ “

~~~ived may have k comparable to the -ion of ~i~~o;
Stnmtiu.m.

The thought occum to me, and I biked to the unum ~idists at
XCI in connection uith some of the herbicides and ●dditions w ftmd,
snd tbr ssy amounu rvdly don? mea vq much at uty patlicular
time. T~e qu=ion is what will lx the effect 2S ?ME from now ~ s
difleremt kind of scimu.bt or urcinogenic mstend is brought to hear
on the hod~.

So getting back to the question of Fedetal ~dards, five yeArs
from now you mig}.t decide in the new Department of Ener . that

rthe levels you established Sm much toohigh and thtt you shou] ‘estsb
Iish lower standards because you hav~ as Mr. Duncan pointed OUL
mom sophisticated ~uipmmt.

~. It IS not s problem of being able to mwwm the d-
V*

q

level. It is knowing the effec~
Mr. YA~. You might go now,.4
Mr. DrXCAS. It is s qu~ion of exemisi~ our best judgment. I

.. would SUggeSt that five yam fm now you might ●ven be able to

;j “F]e~ek
. TYi C.TY ]ookj~ Et 3CI year Ssndds, to keep the d-

down or a long pem~ of t~e. we Sn try~ to k- the dose in a
●

fyear lwlow the a~ua] ~ndards, Md w & 30 year ~ below the
30 y-r standsrd..

~tiJ%+%H .
hev ●m stiil on their ~hnd.

, YOU ought to -

i6%i%%Xen&f ~
W Chitmmn, I don’t bow that anyone think thtt this

s;fuation ●t this time.
Mr. YA=.

{~+It.is t 15 ~d of thing thst if you let it continue over ●
long perd of tume then It would begin ti be of h~~rd to their health.

1
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?iIa? Y-?S ago .tbe C.S. Gotemment told tbe Blkiaj hhrxlers it was mf- to
-tw% to tbelr ●ti, K tbt dte of suck? wapons tests in tlw Pacific Some of
tbt iclan~cm swnt homt. But nom uw goremq#m bu fowd tlIaI il m’8- Urfm
ACWMLIIE to t- kt y-r tbe ~dmter !S BIMrIj ic still toomdio8rtl~e
foT bUUJIn~DSUISPbOn fh &W tit COIXKHJtf●?uYfih IT16f-?!~bl~c @nwn
to tbe still eat&mbatr4 soil. So the Interior ~nment bat Teg quiw h
MMd CO- for S15mitttoo to mo?e * @aders to Mother huoll.

Why ●e you asking for mom money if it is safe! Is it safe? Safe
is 8 mlctive tmn, isn’t it?

0+%%%
Yes. it is. If it wu praetimble for the people to only eat
and rnavbe have ta drink outside watPr. then we think

that goes ui\hirI the Federal ~dami~ md that is the only guidelini=
we have to go with.

Sittre th~t is not s pmctical solution and we do see ● riw in the
msium in the whole bodv oounti

Y
we believe that the} should nm

be allo=ed to eat the food on the is &d. and it is probably not s p~<-
tical m!tmtion. Any ●dditionsl resettlement should be on Erwu Island
whew they an have their ~hcmls and &her facilities. That is t lW
direction they should move ●nd not t~ to do thst on Bikini Island.

Mr. YAYZS. Should they stay the~ is the question. Who is exemisin~
t)w judgment on mhethtr they should stAy there? Haven’t thr )evc]=
been inc~asing ! Our friend has said they ●m ●lmost up to the tol>
of the Fe.deml standmds. If they my the- won’t they go over the

‘our. h. The whole question ~ifthey were to not eat the lorallv
=5 on Bitini Isl,nd. would the radittion dose from cesiuti,

Mr. YA~ What will you do, bring in box lunches?
Mr. DL\L. fiat is the impmctid pafi of the DOIUtiOn.

Cmaxx? mIxQ mmm ox mm-x

Mr. WrA-KE.L lf 1 might speak to this R of the diwu=ioq kWUW
Pit brings in the p-nt time period- “tit is being di-~d ll~u&.

tmtes, as you have
I&e

intmi OUGone of the di!liculties of adminwtratlon.
De&ions must & d on available infortnation. Our decisions h.avr
to h based on the iafonnation which you have been given, which I
dw have been given, b~ mpmsentatives of the Depu-tment of Enemy
that 10CQIoondltions would & ufe if srnple outside food cup lis wem
provided for the rIe on the island. In sddition. we prma ed qui]>-

%ment for 6ah@ III lagwn. Tk outside foodiswt in on a regular
= These food auppli~ while na at~ctive in s11 respects from tlie
pint of view of the normal di+ bsaum wme t.’SDA prvsem”ed f@d-
SR included, provide s food stuhrd which is in terms of nutrition

“ far abovethe ●venge BEfm as ditiinthe TW Ttitory is concerned.
Mr. YA=. Whst does tbt ~? You deliver E rdons to them ?

W@ kind of faxi m you “ aboot!
-“%k. WIXi Dried foo& fms fmi~ d vegetables fmm Pormpe,

as raried ● diet aA fir up+ -+ =Ax&ydx is conoemed. It
is pmpmd by nutriti~

Iii,...ii
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DESIRE OF BLSISUX6 ~ UXATS OS 8XKIXI ATOLL

>Xr. >’A~. Your ]tt.ter indicates that the Bikinhns want to s@y
on the atoll. Is that impossible?

Mrs_ VAX Cum. In our jud=ment, it would be imp!mper for them
to rwnain kause of the medical risk involved, and the Depnmment
of Energy agrees with that conclusion.

According]:. we mean to pemist in our plans to relocate them. this
in thr interests of their ph}~cal ~fety. We recotizc. of coume. their
preference to remain. That :s why we hare had t%is problem for sonw
30 ~ears and if will continue for some decades hem-c. we arc simply
tpulg to meet it in the most mwsonaLle wny wc knom. rwo=qizing the
physical threats that exist if t~ey remain on Bikini Island.

.
cA~LC Or lL\DIO.\_llT OX BIKIX1A7WL

rerncmber hi< testimony the last time. it wnc inte~mal cau.sw rather
thnn cstcmal causw: i; that right. Mr. Den]!

Mr. I w..i!.. ? think mnyhe bth are rishf. The mm-ml mdiation hns
10 w- coll:J<lLJru. 11w Il){crnal 1s m lJIK 1 Illst it Ovcr=hn(lfnv- tlw

- . lr. Y.\ns. HOW potent is the cxtcmal: an{? suppose you did no!
. have the internal radiation ? Would it be fmsil,]c for them tn mwmin ?

Jfr. DEAL. Yes, sir.

31r. YAY-LC. They are not ●racuatin~ tlw city of Denwr. nrc th~~?
31r. DE+L. I hop& not.
ljr. J-ATES. ~%. thewftxt. the amount of external radint ion in the

eit ) of Denver is not consitlemd sutlicirmt for t hot cirv to ix’WOMKIIW].
I as.sumc. therefore. that if that is the same condition on Bikini. th~
ha~i~ ~all~ for yol~r suggestion or yollr rccoll)mf-ndation
ian. IF ●vneuntcd is the ingrqion of t-h fnod and the wsler:

ow lf the Bik-iians wanted to stay them. stay on their
atoll. if thev did not consume the water and the food that was there.
I would deduce fmm what vou say (hat it would be as &Lngctwc for
thwn to live on Kili or Ja!uit or any one of the other islands M it.

.B;’” right!
-!-~, ])~\L t ..,=~r. t]le Ot]wr i~lands an quit~

~l?.,1~:nl~

.

d
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M wYa where they Rrr able to fanu it and to take the water f]ol]~ [hc
arYa. 1 think that K a pmctical situation.

OOST.\Xt lx.~nos or GRCJrSD m-.\7~n
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Nr. ~ATZS. We Are now up to 1976. Let’s go hack”-to the interm~”
tion on age 11?1:

~Jlr, { “Ares IYCR you still the .4EC in 1976!
‘!ifr. I)L\L We mere ERDA in 1976.
‘Mr. I-.I=. So you beesme a little mot-e alarmed than when yoN

were the .Nomic Energy. Can.rnission. ln 1976 you first tnrountemd
this kind of a test Is tills an annual testthat you had been making
of the people 1°:

Of course, in Wrospert now my queFtion is not correct. because you
knew nbcmt it in 1974. 3-OU knew about the mater certainly in 1974.
ln 197c tilecoconuts were fi~t bcoming ripe. ?dr. cieBmm. together
with the 13ikinians, was mtin: the comnuts. But you were not drink-

i
in the water?

, Ir. DLBKsf. Not the well water.

31r, YATU. l~ere you enting the pandanus in 1976!
Mr. ~zBRr>l. some peop]e ate them.
Nr. YAW. They nte tlie pandanus. W7mt else was growing them!
311”.Ddhr}f. Papnya was ~rowing on the island.
Mr, l-AreS. Pa ayi. .knythmg eke ?
llr, DzBR~>f. F umpkirm
Sfr. YA~. Pumpkmsl
>Ir. Ds~R~. Yti.
~[r. ~A~S. .%nd p ople rem eating all of thesethin~. nll the ~ew=

!rll)lm?

)ey wet-e told tlml i
to 4-fitthem.

Mr. YATES. And n]] during the period starting in 1972, e~e~ month
~ c]lip c~llle to Bikini with fa ?

Mr. DzBrirM. Yes.
Jjr, YAtEs. .4nd water?
Ijr. DzBRrx. ~o. no water.
~fr. Y~TEC.Just fd ?
Mr. ~~R~M. Yes.
Mr. YAns. So tlle~ were drinking the cistern water!
Mr. DzBR~x. Y-.

ng them with food. ~e~ ~o~

rds th~m wit,1 ●nough.

Afr. I)EFhrM.”W- ~
Mr. YAmA. ??i%ycould you not get therein timef

DOE ARCHIVI= ~
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Mr. DEBRW. Wc wanted to get there in time, At times we had
urious transportation problems and were down to one hip for trips
to the outer islands. Sometimes. th odds rem ~ainst + but we tried
to do the lwst we could.

Mr. YATES. What do you mean. the Ads were ●gainst you!
Mr. DzBR~x. We were down to one ship for 111 the outer islands

St times.
31r. YAYXS. And one ship would not serTice the island or the peop]c ?
Mr. DLBRt-x. It takes three field triu shies to serrice. to make a

complete circuit of the Narshal] Xsland”pou-p. once n month.
Mr. YATES. HOK manv shi s do ~ou need for the fwd for the

people mho were on Bikini? fVas one Alp adequate for a month’s
Su ly of food ?

w r. D~Brmxr. If we have one ship eommitt~d only to Bikini. ~Ps.
one ship will do it. The ship that is committed to Service Bikini also
services other islands in the 31ashnll Islands.

Mr. YATES. You mean rovidc food for the other islands?
!bfr. DEBRrsI. It prori es servius, it brings in copra xnd takes in

trade goods so the people can buy it,

m~SCY OF SERIICT TO BIKIXI ISLAXD

Mr. YAmc. Maybe ~e had better find out shout where y - work
throughout the islands.

How Ion would your l:pLK bc ? Presumably your whedule was one
$ship a mont with fad for Fkmi.

Mr. DEBRCX. Yes.

lfr.YATES. And how often were t]iev lapsesin this?
3fr, D~BRr>l. Sot ~em much. There were times, as I w]]. when

me could not provide a s~~i
J

until it w- a month and a half late. sir.
}fr, YATES. ~ month SII n half ]ate; you mean tro weeks after the

schedule.
Mr. D~BRrx. TWOmeeks after.

Mr. YATZS. .+fter the schedule date. And what kind of food? YOU
=id you proridcd HrI les

Y
? What do You mmn $ staplc5 ?

Mr. Dr.IhrM. Stap es in llamhal~- terms E riu, flour, canned
meats, milk.

~fr. ~ATES NO COCOnU& ?
Mr. DLBR~sf. So mx-onu~.
Mr. YAmx. I mean from the other islands.
-Mr. DEBRtw. We never shipped sn~ omonuts from tic other ‘

islands.
Mr. YAm. Thy would You not? If coconuts were such a delicacy

for the Bikininns. why would YOUnot provide coconuts for them. too?
Mr. DEBRUX. 1( was no[ s pam of our feedin

frMr. YATKC. Lf You NmT n llikinion you woul le%~e~l%~nll{s.
s, .,,.

Mr.l-Am< ... -- -

@3E &lCHIVES -



M2

Bfr. McKiY. HOT do you gw eommuvin the pm=-m ? ma: kind
of a buruucmtic mund.about do you hive to go through to get them
on the

RF’
m?

Mr. c nrx. I
r

ess we just include it, make surv we have enough
money to go armun .

~lr. 3fcKAr. ~odd $OUhaw suthorit~ to approve it ?
Mr. DLBRrM. Xo, sir. It would ha~e to be ●pproved by the }Ii:li

Connr&5ioner.
Sir. }lcKAY. ~u]d he Spptive it alone or would he hnvc to get

●p .rcn-alu here?
{fr. DI#RcM. I think he has suthority to ●pprove it, t!w Higl,

Commissioner.
.

~frs, ~AS h Yes.

.
!IIP)C!:llll?. nl’r ItIfl’not ?

.

JfJ. Y.iwA. ~t”s ~ brick to thr interroeqtion.
“S0 you brcame ● little more nlamwl t Imn when you wem the

Atomic Energy Commi=ion. in Y6 yoN first cncountcrwl this kind of
ti test.Is tl)is an annual test that YOU llnd Iwn mnking of tile pcop]c !.

h~>fr.DEAL. ye% sir.
‘“~fr. YAmc. ~ht kind of tests.mo,.t]lly. swniannual]y. every fOllr

months. or xrhst ?
‘~~f- I)r.,L I can Supplr you a statement for the rec,orcl. I will give

radiation.”’
That dors not tell us anything. ‘CS.]37 and strontium W prcdomi- .

n~te in tmvt~ial or~nnisrns. CO.M and Fw33 in maritw organisms.””
Whnt dow thnt rne:m. Dr. Deal !

Yr. T)XAL It ,n=ans that in the fish that they m-em retching t%ey
f~,i~,d*aIt-@ and Fc-55.

Mr. ~.fms. Yn hrgr smountt!
Mr. 13LW I do not knoxr, sir.
M. ~.tw. This NWII does not show thnt then !
Mr. Th.41.No. We did not t~ to givr you n complete copy of the

repoRs. We just tried 10 gi~v you tlw hi:hligl~ts of the Gumrys ●t the
~e, snd probably, SS you say, did a pretty poor job on that.

500[423 .
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!&. ~A-. Yes. .
Mr. NcGRA;-~~ind the vail) “-

~~r~.=o~

P
Mr. McGuu. For Bikini 22 people in the sample. The value G 1.3

w“te a bit higher than .Rongelap, but still a factor of like n thir ot .
!t e standard that we woldd evaluate with. This is of courw 1977
numbers. ?

As I rwall the ]97J du?l lho TWIM f. r ~ik!ni ms like .1. On the .
pr?magw llle value for 13ikinl \ras .12$. so bet\reL’11AYJ4 and 197;
{he value; ~~ent up by n factor of 10.

DAIZS OT UARSIXGS TO PE.OPU OF Bl~SI

~fr. ~Alzs. If ●ll this is true. sir. nhv four years ●go in 1974 were
ycu advising lfr. DeBrum to tell thp Jfikinians not to drink tlw well
wster and whv were you then —voll \vere Lringillc food in four v~ar:..=. =—

m. .]r,
Mr. ~ATEL Th~ C IOCNI callle In tro years ago. right ? Ii erI -id

the coconut trees startlmaturing J
Mr. D~BR~At. .QQUJ frl-1 w;! ~
~fr.YAW. were you alio! “!nr ?jjem to eat t]~c food that was grow.

Y
on Bikini two veam ago, Mr. MrGraw ?

. fr. 3fcGuw. were we allowing thcnl two yearn ago?
bfr.~A=. Ys.
Mr. McGkt\r. When was the mcomm&dation made? Did YOUsay.

ng m 13iklni two ye:l!s n~m
You;”hav~~andanus and papayas and bmarlfruit growing two yea 1>
ago. Four yearn ago YOUtold thwn not to drink tile water. thcrv \VnS I)o
food. Two yenrs nqo lmd you told t]~cm not to eat the food. Iyrrc you -
told not to at the food two years ap ?

Mr. DzBRrx, That Um tile tune, four ~ears s~o. Mr. ~hnirmnn.

that people were told that they we~ examlniig their food and they
had sus~ted—

~fr. ] A’nx.And they were to]d not to ent if?

w+ from cat in~.
nll thrmgll tl~is

wd them otherwise.
Mr. YAnxi. The ●nalysis newr co~vinml them ?
Mr. DEBRI-X. Sever convinced them.

,-~lr; ~A~. ~ th~y ~e~ no“f? ”.” t to eat tile

DOE ARCHI@ .
I
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AD@rKT OF~D St7F’LIEO By TTF’1ADXISXI%ATION

Mr. YATLS. Ad in the meantime you wem bringing them food!
Mr. I)IBRL-M. Yes. sir.
Mr. I-ATZS. Every month escept where you lapsed?
Mr. DLBttcx. Yes, air.
Sir. YA7Z<, .tid there was adequate food for d] of them f
Mr. DEBR~xt. Yes.
Mr. YAm. You SW sure of that1
Mr. lk13Rt-x.To the bcs( of nl~ knowledge sir.
~Jr. >-y~:; IS thnt true, Mr. N’eisgal] !

‘, ...,.,.,,. Wq<
als wert no[ C-OIIIIIIgOII rIs regular !.xi:is as mRs hoprd

r. La-it icus. wlwn n family would run OM of
Iring on Bikini. be it coconuts. pnntlanus.

or breadfruit.

Q- ~R MORE 3fOXtT0RIXG 0? MKIS1

Mr. ~AYT.S. bt”sgoback to31r. Juda”s statement.
Mr. ScrTL. The second rP9uwx we convey to you today. Mr. Chair.

man. is that your subcommittee closely monitor the upcoming radio-
!:gi(:l aiii f_J~tuff te~s to be conducted at Bikini Atoll. Th~ ~ple
living on Bikini Island Asperntelv wish to rcwin on Bikini .4to11.
and they arc hopeful that teas on ~neu Island mill show it to be safe,
Tlwy understand that the recent t~st twuhs are preliminary. and they
ho w ti)at rewttlcmcmt on Eneu will prove to be possible.

{. lr. (%tiirvnan. we csnnot dew-ibc , iw sorrow felt by our people as
t~~~’ I?’l?”-mfl with bit{er di~ppointnlent, that t]wy nlust once a ain

6ion’ ‘,:~ml. Despite the contradictory statements of the l-.S. OV*
@●l{ . over the last ten yearn. the

r
ple of 13ikinihave be n to

unrlcr~;, VI the situntion tlwy face. T my have told us that if E e up”
cominc t’.t~ show that mlr pwple will not be able to live on Bikini or
Eneu for t. t’ rwxt 40 ~r 50 years. the people living in Bikini ●re pm”
pared to mloca~e to Kili snd Jaluit.

=tUDIXG COXDI170XS OX XItJ ISLaSD

A move to Kili. however. and the establishmmt of Kili as a pemna-
ncnt home for thr next two gcnernt ions of Bikinians cannot come wit h“
ou~ he] p from the U.S. Government to develop Kili as s f Unctional.
livablo community.

~- - ~11~--4 QO~~~ we have lived on Ki]i. thinking ~ch ~ur that
““1:111”1: .0 fiikini the next year. As we face the .bi}ity of S’

rmore y~ars on Kili. it is clear that we mu= think an plan in lonrr
temns.

.+s you know, Kili is an island with no wf and no lagoon, and a-
to the island is vet-y dil!icult for mo~ of the x-. Fad =ith. t?W
conditions. our peofile hnvr not pmeessed copni in large quantit~ ~“
WI* bfmts visit this island mvly. Months frequently go bv without
n l-kit from p-ing ships, ●nd our cmly oommuniwmci witl tbe res

~ iae world u bv md.io..
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“June 22, 1579

Dr. h’illiar L. Rakjsor,
E452

Lawrence Livs~re LaLtirbtcr}
P. 0. Box “BOF
Livermore, Call for:, ia +L55.

De&r Bill:

Ttleenclosec taL:Cs FI_eser.t d~sime:rlc al,d body burde!. arif OXmd:l G=

orJ former Bikir.i resider,ts. Net ●xtern=l exposure rates (background s“u5-
tracted) were oktainet from.“External Exposure Measurements at Eikini
Atoll”, N. L. Gree~,r,ousc~: al. , E!:: Z=pcrt (ir,press) . Dosime:ric mo5els
were outlined ir,sever~l Ir,fcrrrl&lreports a~jdare available upan request.

Input data were obtalneti frcm “h%ale Botiy Cour,ting Results from 1974 to

1979 for Bikini Island Residents”, R. S. Mltenberger et al., Bt:L Report
(in press) and front ur]til~si,ed biGass&y results. New information on the
long term removal of 1q7Cs is b~ina d~riveti from replicate counts Of
former Bikinians done i],Jar,u&:-’\ a;~ KEY 1979. This preliminary informa-
tio.rl is aiso inclu5*c, Lu: ~se~~~jd lik~ to corroborate these results Citp;

urine bioassay aa:a w:..c;: ~ijl r.:-.L.IEavail&le for several more weeks.

If you k,sve&r,yq~estior,s or neeti ad?~tior,cl infonretion, please
contact me at MS 666-4237 or EioL ~~ltenbcrger at FTS 666-2503.

Sincerel~’!

‘7/Jr
NAG/lm

Enclosures

cc: E. Lessard

R. Eiiltenberger
J. Naidu
T. McCraw (OES)/
B. Wacholz (EV)

N. A. Greenhouse

DOE ARCHi~
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 41

Table I. Maximum permissiblebody burh and M-mum pnissibk concentratwtuof
raalonudih in air and in uater fm OW@wna.1 cxponue

~Limuml Ma&n Pcrmi&ibk concentrations
~ .f Ipermi&blcl

-Radionuclide rdcrcnm” I burden I For 40 hr W& I For168brwcck
and type ; (crirkal organ in total ‘
of d-y bold fact) blxlv

r

(MPc) .
9(X) w-a)

H$(HTO or H~O:’EodyrissSle I& : 0.1
;- [(s01.) ~ ToW bodY ~2xl(P I 0.2

5 x lo- ! 0.03 ‘2X104
8 X 10+ 1 0.05

k

3 x 10+

2x10-’ll – 4 x 104

]$34
‘j o.y ‘4X104

6 X 10+ 2 x 10+
8 x 10+ 3 13 X1(I4
8 X 10+ ‘/ 3 3 x 10+
2 x 10-~ 7 6 X ](J-
4 x 1O-J , 20 2 x 10-~

10+ Ii I 4 x 10-’

)

ti

s
g.

-

POE ARCHIV~
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 63

Mxximum
puf&ssc

rntfml
body
f(w)

Maximum pa-misible Cmcullaatioxls
Organof
rdmncc

(critical Orgm
M flct;

For 166 & WCCkhdionuclide
and type
of decay

For40&wak

(MPC).
(pc/cm’j

10-?

2 x 10-~
4 x so-’
4 x 10-1
4 x 10-1
2 x 10+
2 x 10+
3 x 10+

6 X 104
10-1

2 x 104
3 x lo~
3 x 10+
4 x 1O-Q
7 x 10-~
8 X 104
2 x 10-’
2 x 10+

s x 10+
8 X 10-

4 x 10-’
7 x 10-7
]0+
]0-4
2 x lo-
2 x 10-~
4 x 104
s x 10+

10-7

3 x 10-’

6xlC@
4 x lo-
lo-~
2 x lo-
3 x 10-’
4 x 10-$
4 x 10-$
s x IO-J

10+
4-X IO-Q

(MPc) .
(@cd)

2 x lo-
5 x 10-~
7 x 10-S
8 X 10-1
8 X 10-’

0.02
0.03
0.06

(m’c) .
(#m’)

4 x 10-’
7 x 10-7
]&4
]04
]0+

5 x 10+
4 x 10+
9 x 10+

(MIQ .
(A=’)

Total bdy
Liver
Spleen
Muck
Kidney
(21 (S1)
kc
Lung

30
60
80
90

IN

9X1O+
2 x 10-s
2 x 1O-J
3 x 10-a
3 x 10-8
8 X ]&S

0.01
0.02

6 X 10<

JYm (d.)
$-, Y

i

400
w

(ins+]
I

GI13LJ)

Total body 30
Liver 40

50
MRSCIC 50
Bone 100
Kidney 100
Lung m
GI (S1)

1- ,

c1 (lLI-)

G1 (LLl)
Toral b+ 50
Ecmc 80

2 x 10-’
3 x 10-72 x lo-

4 x 104
5 x 10+
6xlV
7X1O+
]()-0
I(J-a
5 x 10-~

0.02

104

6 X 10-
8 x lo-
;;,lo-

2 x 10-’
2 x 10-’
6 X 10-f
5 x 10+

104

2 /( 10-’

2 x 10+
2 x 10+
2 x lo<
2X104
5 x 10+
5 x 10+
2 x 10-0
8 x 10-s

4 x lo~

J.2j$’ (s01.)
B-, Y,e-

0+

)-0

)4

)4

)+

,-t

(imol.)

“Bal~l (sol.)
●S7

.

s x IO-Q
0.1
0.1

10-6

2 x 10+
3 x 10+
4 x 10+
7 x 10+
7 x IV
]0-s
10-8

2 x lo-
0.03
0.05

7
10
10
20
20

,

I

] 20S&w / 10’

Muscle 2XI04
Lung 2X104
Splcm 3X1W
Kidney 4X104

(insol.) hug
Gi (LLI)

“Eal*6 (ml.) GI (LLI)
r, Y 4

Total b+’ 9
Liver ]0s

, Lung 3 x lo~
13 ]Oz

s: . I.JJ 4 x 10S
I Kidney 4 x lo>

40
40
60
70

4 x 10-’
9 x 10-’ 2 x 10+5 x IO-Q

B x 10+
6 X 10-a

0.01
2
4
5
6
8

2 x 10-~
10-1

3 x 10-’
5 x 10+
9 x 10+
]0-4
]()-4
2 x 104

3 x 10+
2X104
5 x 10-8

0.9
2
2
2
3

.,

fox, 10+
2 x lo-

i
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MDIATION PROTECTION CUIDANCE
FOf? rEilE2AL AGft/Zl:S

hhnoron~~m for the President .

Pdrsuant to IXPZUWC C)rdrr 10C3I <rid
Public hv.’ 86-373, the FcJJcral SWha-
Uon Council h= made s sLudY of the
huaardsand ~: Of ra.clution WC hcrc-
wJLhtransmit our first report to You
Conccmhu our findirws Rnd our ,rccom-
mendat.tons for the fiuidancc of I%,icrzl
agencies in Usc conduct of Lhcir szdh-
Uon gnxXecLion actwitic5.

1; U Use S2JLULW rmponsib!lity of the
council to “’” ● ● ndvisc the Prcslcleut
with. rcqmct to rtdlation matLcX, di-
rectly or inciircclly afTccting health,
lncludtrsc etdd:mce for all Fcdtral rigen-
eies In Lhc formulationof rs@ation
standardsanri h the estab%hmmt and
executkm of wo:rarns of cowew.ion
Vith st.aLes “ “ ““

Fundamental!j, s?tt ins basic rc diation
protections;mdardsinvoiwspassinz
judgmenton thecx”wntcf the pozsible
health hazzrd society is U-jl!lns ta acc?Pt
in order to ~ca;,i~ the known bcnefiw
of radjatisn. Xi involves inevitably a
balancjng Let!?t?n total health Protec-
tion, which s?’!i~htrcwre fore:obz am
scttWes in::w~n: emosu:e to rad:a -
tion, and th? vi;o?o’a pi~~d~~~ of lhe
use of rachclh afid atc=tc e:)er~n in
order to zcilicl e op:imum P.nefits.

The Fedn%l Radiation Ccu.ncil has
reviewed ●vail:.t!e Mmwledgc on rarha-
tion efk?cts an5 corm.slwd withscjzntists
Wthin and outsitie<he Government.
Eact’Lmember has also examined the
guidance recommended in this mcrno-
randusn in ]igk.: of his statutom reqmrN -
V.l!ti=. ).!~!c’.!~b the guidance ri;es not

cover allphasesof radiaLiou Projection,
such as internal emitters, we find t!)at
the guidance v.’hkh we reco.mrncnd that
YOU Drcwidc for t!?s use of Fcc!c?al a:en-
tki ‘gives Pinwoiviate consideration to
the rquil cmcn:s of henlthprote:tioa
●nd the bcnticinl Lscs of r~dmtion and
~;omic energy. o~,.r further findings and
rccommcndat!ons follow.

Discussion. TIN?fundamental Problrm
h eskbli<h!n: rnrti:tlon wotcciion
$@dcs is to SLIlowas much of the bonc-
ficinl uscs of Icmi?ins radiation m POS-
Sible while mmrins thnt mnn is not
exposed LOunrfuc hm.md. To m a true
lnaisht intn the SCOPCof the problcm
and the hmmcl of tt)rrircisio:lz hwolvcd.

) a ~vjcw of ;l)c bci\cfils rind ;!je Msttrrts

la nccersw. -
It ts imporianl in Ccnddrrhj% bdh U?c

brnctits and hfimrris of r?di?.tion to fLP-
precifitc thnt m~tl hn~ csislccl lhrou7h-
oi!t his hislrm’ in a bn!h of nalllml
radintkm. This bnckr.rou!)d rvtrliatlon.
which writs cwcr tl]c l.]ri h. lwavidrs n
pasthl bn~is for Ullci(v%:lmtinn tl)c ef-
fects of riul:nlion on man nHd srrvrs as
●n hJdicaLor of t!Ic rnn”es of r:t(!mtmn
exposures t!itlli:L wl~icll tlw hmmm ]mPtI-
L~tion )L.&Sdr~C)L)]!rL] ul~d l!lcVL”.lSt’d.

T}JC bcnrfi;s 01 iml:illo rfl(llflfiom
FkwJmLion Prolmr!y wmtiolkl is n boon
to :nnnklllrt, 1! II:IS brrn of illectlm:lldc
‘wnh- in the rim::lm:.is nnrf (rm.lm(’IIt of
tiiscxcs. IL Call i)rovidc wurcL’s Of

ene~ Wc3tm thrm nny the wsrld ha~

yct hnd avakblc. In Industry. 1: k uzcd
x a Loo! b mczsurc LMchm.., quantity
or swhl~, to shscovrrhidden ftows, to
trace Iiwd flo%. and for otljcr rmrposcs.
60 m~a.nsrmcarch uscs for hncin: radia-
tion have be-en found that scicnt!.s~ in
mans’ rtlvc=c fields now rank mdmtion
wiLh the zzdcroacope m vajuc as ● work-
tn: tool.

The htiords of iOn{ZitIq radiation.
Ionizing radiation tnvoh”es. hcanh &az-
ards juct as do many dher useful tool&
&icntiflc findincs conccmkg the bio-
loWal cITccts of ratliaLion of most Lrn-
Xnediatc interest to the establishment of
radiation protection cLantix& are Us=
following :

1. Acuti doses of rcdjation maY pro-
duce jrnmcdiate or dehycd eiIect& or
both

2. 12 acute whole bo$y doses tncre.ase
above approximately 25 rcms (units of
radiation dose), tmmcciiately observable
●ffects incre~e in semrity vrjth dose.
beginning from barely detectable
changes, to biological signs clearly indi-
caung dams%-e, to death at levels of s
few hundred reins.

3. DSaYctf etiects zrcduced either by

9. Wont &=urncs a direct Ifnr:
ttOn bcLviecn blrJ]~~ica] C~CCL 5
anmmt of d=c. It Ll)cn bccomcs
to rclti vcw )oiv dom LO an a
blo!ozlcal cffccl even thou’:h lt 13
tittublc. It Is ccncrally wrc-xi t
effect Umt may actwd!y occur
●xceed the amotmt PrtiCLCd
=umption

a-c biolofrical C=mnfims.
Ere insu~cicn~ datS to nrovific
bask for S!VZLIUZUSWmdiation e~
w typ?s rmd lCVLJSof ismdiat:on
is particular unccnxnty um!s rtm
the bioloL?ical cffec.u at very lC
and low-dose rates. It is net
tierefore to asmmc thnt there is
of radiation exrx~~ure below Khic
is absohste certainty that no efT
otmr. TM consideration. in z
to the adoption of tbe cor?cvat:w
pcthesjs of a linear reiation t:lx-e
load ●ffect and the L= OUSLt
de!e.rmfnes our bas!c armroaclb
fomtulation of radiatikn Pro
Lrukks.

The lack of adequate aehezstM
mation smkes it u~cn; that asi
research be tmdert~ken and ne
developed b provide a WZLti- b

acute irradiation or iy chronic trradiai. evahatu$g biolezical rish. APP
Lion are similar m kjnd, but the ability of member agencies of the Fed-l
the body WIrepair rrxiiation damage is tion Council are sponsoring and
u~u~)]y more efl~.ve in tie - of agjn~ rmea~h in th~e aress.
chrszuc L’ianacute irra&iation. - Recommcndu;iGrd. IzJ tier

4. The delayed effmu from ~dfation ftndmgs summr+yjzed abcwe tie fo
are jn gmeral indistinguishable from rect?mrnentiztions are made:
familiar patholo~cal con~ltiona usually . It ta recommended that:

1. There shaul~ no: be arw rzxpresezt in the popu,l~tjo~
5. Deizycd effects include genetic

effccs (effects transmitted to succeeding
generations), increased incidence of
tumors, lifespan snortetin~, and growth
and devc]opment changes.

6. The child, the j~’mt, m-id the un.
born infzatappeartobemoresensitive
torad]ation than the adult.

7. The mriom orrans of the body dilTer
in their smsittviiy to rzd.istmn.

8. AILhough ionizing rxiktion” can in-
duce genetic and soma:ic effects (effects
on the individual du]lng his lifetime
other thr.n genetic ●ffects), the ●violence
Bt the present time is insufficient tO jUS.
tify prccisc rmnclusionz on the mture of
the dose-cJTect relationship at low doses
and dc.w rates. Mcreovci, the evidence
is jnsufi]cient to prove ciihcr the hypoth-
esis of a “’dnmagc threshold” (a, point
below which no rtamage occurs) or the
hypo(hrsis of “’no threshold” M =SS at
WV dose+

-.
radiation exposure without the a
tion of benefit re=dtjng from s
posure. ActNittes resulting its ma
r~ iation eXpos*~e ~~ould be aut

for useful applications provided
ommenc!atiom act forth bere
followed.

It is recommended that:
2. The term ‘R~.J~o_n>c~g~.

Guide” be adopted for Fedcsd US
~m~s defined. as-the- radiatic:—. -
which should not be rcxceedcd
mrcful coasidcrat.ton of the rca:
dosL’ SO: every efIort shou13 be
enccurage the maintenance of rs
doses as far below W gu
pmcticable.

IL is recommended that:
3. The followin: FMtiat.jon Pro

Guides be stdoplcd for normal pm
operations:

lla,limhfnunrkt.r
m) \\I**l.. I+lv, hmd and Irlmt. acltw bbml form.

1

{

.Imlmulsted dw@_. 6 Ilnfp murabn d )-e
b% orFuL\ CUWCIS,w km 01e) CL

SJv# s.
(h) Fllh M 8 hokblr md Ihwwld..-----

............
............. . 30.

13Qfwkx........... m.
(,)11snd>●ul Snmvmh ImJ ●nd ●,t lid.._ . . . . . . Y-r

{,~;~i~~~:~~~~: ::
(d) Ml!. . . . . . . . . . . . . . . . . . . . . . ..-. -—.— Ss041yllUr,ilW_- . . . . u I mkmrwa 91mfllum

(r) Whet ~ant. . . . . . . . . . . . . . . . . . . . . . . .

l’1.lwlilhm:
(W%ii;HIYZH2

,i:*@m”*”l.

h} )lrnh~iIttd. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
(11} .4VWU;,.

l-m?. .. . . . . . . . . . . . . 05 (B’hde has)).
. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . w Ywr.. . . . . . . . . . . . . . . b (s-=4.

The follo~vinr point-< nre mndc in rr-
]:LtlOll to the IIndmtion ProLrctton
GuJctuL Mrcix] provided:

● ✎✎
(* . .

.
$

(1) For the individual’in UK
tion, Lhc basic Ciuidc? for nnmm
body dose is 0.5 rcm. This Gu

-------- -----

DOE ARCHIVES ‘
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Piles when *C Indlvfdurd whole bOdY
dosca _ knowm & ● opcralio])al
$echnfmm ~hcm WC Isxflvxlual W’ll!de
My sbscs ●rm not krsoum. A SUJUMC
WIJIC of the cxwwd Pormkition should
be dcvclopcd whu promcbon gwdc for
umu”al whole body cfcscwill be 0.17 rvm
per can!ta per year. It ts emthbwzmi
thttt this Is an o~mtlonal trchnictuc
which should be mocbfmd to meet spe-
CM sttuatlons.

(2) Comdderations of wpulat~on m-
netlm imrxw R Dcr cal>ita dose Iimlkltion

for the conads 01 5 rents m 30 Ycm-s..
ne operational mcchwmrndm.cr]bcd
tivc for the snnucl irsdnwh~aI u’hole
bcdy dose of 0.5 rent ts likely in the im-
sncdlate future to arstre that the go-
=@aJ ●xposure Guide (5 rem in 30
~ea=) is not exceeded.

(3) These Guides do not difler sub-
d.antidly horn certccin other recor.l -
snandations such. = those made by the
NstJoaaJ COmmjttN on ~diation Pro.
4ection nd A2ea.wuements. the National
Academy of Sciences, and the Interna-
tkmal Con@sston on Itactiologmd
protection.

(4) The term “maximum permissible
dose” fa used by the National Cmmmtee
on Radiation Protection@CRP~ and
the ZDtC17iAtiOSrdCOmmlSS!Onon P.a-
dlological Prolectton t lCRP). Howerer,
@la term is Oftcrs misunderstood. The
u’orda ‘lsmxhnurn” and ‘Verm&ible”
both have unfortunate conno= tiom not
intended b? either the NCRP or the
XCRP.

46) ~ere can be no single permissible
or accePtde level of exposure w]:hsut
Xegard to the remon f~r perrnlttmg the
axposure. It should be t?eneml practice
Lorc~ii= cxpzr~rc to mi!?-tlon, and Pas-
Wve effort should be tamed out to ful-
lill the sense of these recommendations.
It ts basic that exposure m rachat:o~
should result from a real debermm~tion
of M neessity.

{6) There can be diff~rent Radiation
Protection Gujdes with different nun~cr-
kal values. dependjng upon the circum-
stances. The Guides herein recom-
$nc.nd& are nppromi~te for normal
peacetime operations.

(7) These Gtsidrs are not intended ta
8PM to radistion exwsure resulshm
from natural bacbwound or the Pur-
poacful ●xposure of pntien~ by Practi-
tioners of the hettli.ng arts.

(8) It is reeomi.mi that our presmst
@entJfic knowJcdw does not prrwjcic a
!Jrm Soundatio:h within a fnctor oi two
or three for aeJcctson of any lXKLK.d.3r

Xsurnrlikal value in prefcrfnce to Rno[l*rr
wstlur. It should tw rrcowm.i that the
~tdintlon Protc%[ion Guxles rccom-
mcndcd in this paw arc well below the

FEDERAL REGISTER

Jnc ttmrnat thfs the, F30wcwr, cument
pm&Llon ruidcs used by the wcncIcs
●ppmr a}mro;~rta~ on m-itntcnnt W
Itlsrccomrncndcd th~t:
5. The tcnn “Itadioactirlty Concen-

tration Gu)dcw be ufoplrd for J%&ral
use. This Lcnn Js sicfined u the conccn-
t?ation of radmactivlty in the envwon-
mcnt wh!ch is dctemlincd to result in
who)c body or omn doses cqusJ to the
Rndiation PrWxtion Guide.

Within this dcfsnttion, RadicmctivftY
Concentrate ion Guides can be slebmnined
●fta the r’mtion Prott%t]on Guides
are decidti upo~ &sy given Ra&oac-
tivi ty Concentration Guide is rmphcable
only for the circumstances under which
the use of its comespondin: Radiation
ProUxtion Guide Ja aprmoprmte.

1$ is recommended that X”--
6. The Federal agencies, man interim

mersure. use radioactivity conccntrrrhon
guides which are consisbmt with the rec-
ommended Radiation Protection Guides.
Where no W. ci:ation protection Guides
sue prrmded, Federal agencies cmtinue
present practices.

NO specKic numerics! recotnmenda-
tions for Radioactivity Concentration.
Guides are protided at this time. How-
ever, concentration guides now used by
Use agencies apgear appropriate on an

me rermn.mcndatlons nurnbcr
throuch “7- Contancd in the
mcmwandum nrc nwxo”md f
Cuid:mcc of Fcdrrzl agcnrics, :
mcmomndum shall bc pulhhcd
fioCRAL Rscssnx.

Dwxsrr D, EsSchnlo

MAT 13. 1960.

[PR rant. eo+gi n~~, xv 1
:

&t.erisn basis. Where appropriate radio- “
activity concentration ~j~es LW ~t
available, and where Radiation protec.
tion Guides for specifjc orgars are pro-
vided herein, the Jatter Guides can be
used by the FedenN agencies as &S’Art-
hlg point for the denvatlon of radio-
act.trity concentration gudes applicable
to their particular probems. The Fed-
esal Rad~atirm Co~ncil hos RISOinitiated
action directed towards MC deye]oprnent
of additional Gtides for radiation
prot.4sXion.

1” :s rccmmmended that:
7. The Federal agencies apply these

Ftschation Protection Guides with juds-
ment and discretion, ta assure that rea-
sonable probability fs achieved in the
attainment of the desired goal of protect-
ing man from the undesirable effects of
radiation. The Guides may b? exceeded
only after the Federal agency having
jurisdiction over the matter has carefully
cons] dcred the reason for doing so in
light of the recommendations in this
paper.

The Ftadinlion Protection Guides Pro-
vide 8 gencml framework for the radia-
tion proWcticm rrquircmcnts. It fs
t>. M@(M. tJmt ●ach Federal ngrncy, by
snrtuc of its immediate knowMSe of l@
Operotin? Eroblrrns. w]] use I.IIC.W Guides
&s n bs sis upon which to develop detailed
standards t:~ilorcd to meet ]1s particular
rcrtuirrmrn L~. The Council v:ill folhnv
the nc.bvjljrs of the Fwicm.] ngcncirs ill . .
this aren nncf will promotr tl)c nerrssnry
coordinntkm to achiese nn etlcctlvc
l%lcrnl prmram.

If Ukc forr:oing recommcnflntions arc
npproved by you for the ::uidancc Of

FixhYSl rmcnrics in the conduct of their
rficfintion prntcrtion nctjviljrs, it 1s fur-
tlwr seomnk-nctml that this mrn)ornn-
dum bc publishrd in thc FEDERAL

DoE ARCHI~

RECISTER.
ARTSIOR S. I%CMUINSS.

CWnirMa7Y.
~cdcrol IZadiatton CwtiC&
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[Reprfited from the Federal lleglster of September 26, 1961,as co--d]

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandumfor tho Presidonf

I

Scnnmtl 13, 1961.
~uant to EX=UVe Order 108?1

and Publlc Law’ 8&373. the Federal W-
diation Council beren”lth transm)~ IS
seoond report to you concerntnc flndinea
and recommendstiorw for euldance for
Pi&tMI agencies In the conduct of t&ir
swfiation protection activities.

Background. On MaY 13, 1960, the”
first recommendations of the Council
were spprowf by the .President and the
memorandum containing these recoin -
mendistiom w= Published in the RD-
xw RsozsztR on May 18, 1960. ‘X’%ere
WL<* re]e~ at the -e t-e, s~~
l?qmfi No. 1 o! the Federal Radiaunn
Council, entitled, “Background Mrsterhl
ftsr the Developmentof Redlation Pro-
WetJonStandards,” dated MaY 13, 1960.

‘Ilte first report of the Council pro-
?ided ● general ptaL)moph3’ of radimiofi
proteotfon to be used by Federal agencies
tn the wnduct of their xp?cific program
and respcmibllities. It intrduced and
defined me term “’Radiation Protection
Oulde” {RPG ). It provided numeri@
?alues for Radiation Protection $3r.ddea
‘for the whole body and certain organs
of radiation workem and for Uke whole
bbdy of individuals in the generaf pop-
ulation, x well = an avemge population
gonadal dose. It introduced as an oper-
8Uonal technique, w%re lfidi-*i knl
wholebody doses are not known, ths use
of s “suitable sample”’ of the ●xposed
potmlation in which the guide for the
sverageexposure of the sample should
be one-thtrd the RPG for the individual
members of the group. It emphsstzed
that this operational khnitaue should
be modified to meet special situatiorus.
3n aelectirx! ● suitable mnple particular
care should be @ken to =ure that ●

disproportionate fraction of the ●veraee
dose is not received by the most aensittve
population ●lements. fie observations,
mwrnptions, ●nd mmments set out in
the memorandum m.rbhshed in the Pro-
SSSL Rsoxsmx, Mas’ lE, 1960. are -U*Y
Applicable to this memor~:dusi.

W memorandum con- twmns-
mendations for the guidance of Federal
●gencies in activities designed to ltmlt
●xposure of members of Popis’ktion
groups to ra~atlon from radioscUve
materials deposited in the body es ●
result of lhelr occurrence tn the environ-
ment. These rccommendatjons tnclude:
(1) Radintlon Protection Guldti for cer-
tain organs of individuals in the general
population. * well = averages over
mdtable snmples of exposed groups: (2)

, guldancc on general Prlr’rciPleSof control
wwlicab!e to all radionuclldes occurrlrm
lzt the ●nvironment: and (3) swclllc
guidance in connection with emosuxe

Of POPUW06 mnma to TwihztD-226, ~~ *e “deWJoVment of ‘tie ~dla~o~
lcdne-)31. strontturn-i)$l, -d stron- ProteCtiOn Guides contained herein. the
Win-69. It ta the intention of the Coun- . Cou@..hes co@dered both aides of this
sdl to relesse Us? background material balance. The Council M revtewed
Jeuitng @ these recammendaUons es ●vailable knowledge, consulted =ith
StaU El&port No. 2 when the recommen- scientKts within and ouSide the GOVern-
dations conQltsed herein are spproved. ment, and SOltcited views or tnwrested

6peclfic attention was directed to individuals and groups from the general
problems associated wtth radhun-226, public. Us particular, the Council *
iOdlSse-131,StYOntWZ@O,U$d fwontiti- XIOt onlY drawn heavilY upon reporu
89. =rMrn-226 is us important natrs- pubIished by the Irsbmattonal Cornmis-
rallY occurrine radhacUve smwnal. The aion on Fbslio]ogtcal Pro*uon (lCRP),
other three were present in fallout from the National Committee on Radiation
ssucl+ar weapons testing. ‘IZkey oou}d, “ Protection and Memsrements (NCRPj,
under certain circutzsstanccs. also be” szsd the Nattonal Academy of ScieSSCeS
zzsajor aszsstltuenx of rarUo&ive ma- .(NAS), but has had durtzsgthe develoP-
terialsreleasedto the environmentfrom ment of the report the &neilt of con-
Iaree scale Wmsic MSSW5Yinstallations
used for peaceful PIXPO=S. A~tilable
data xuggest that ●ffecttve control of ~
these nuclides, in ~ of mtxed @ion .
product contamination of the environ- ~
menL would Provtde rewmable &ur-
xce of ●t least Cornpsrable limitation
of hazard from other rk$ion products in
the body.

Establishment of the Pederal RacUa-
Uon Council followed a period of public
een=m incident to discussions “of fall- ! Gufdee be sdopted for rsosm81 peacetime
ouk While ct.ronUum-90 received the , operatiqrut.
Srea&st popular ●ttention, exposures to ..
*siums-137, kStUne131, stronUurn-89 TABU &RADtATDb Paoramon Oorov ma CxnvASU
and. in stfll Mser degrees to other radio- BOOT @f0A$8 at StXU?tCUI m SVSX W Psva.
nuclides, ue tnvolved In the ●valuation MmoriOsoun

of over-all effects. The characteristics .
of cesium-137 lead to direct comparison -: -yO#&sb

w sw”&srsm

with whole body exposures for which
arwmbb-*
ddUJUJ_law

recommendations by the Council have .” “ . ..””
already been made. - ,

Studies by the st&U of the Cou~cll @- ~-~-~-- lJ w * w-- @J.~= - -“- rmleaaAmOw.m I?= $= 7--- 0-1,~= P= -.dictste ,tha> observed concentratio_m of ~me..-.-.-.-. o~ ~,ec~1.sremp ytor- 0.sIemVWytu.
rsdioacave strontium in food and water SSOMtdter. 0.001m-~

.ot Rs-?Slathsdo oot result in concentrations in ti - ‘&? o$u1l skclemn
d ILS-=J sotm

akeletor ( and consequently, in radi a -
Sdnlt$a*teton

- S&Wbiohcteal m She MosOckd

‘Uon &ses) u luge as have been as- “.
QUwslsnt0s
this●raoantor

ecultassnt0!
*gaals d

muned in the past. However, concentra- na-=
Mona of Mine-131 in the die@ of small”
children. particularly in mtlk, equal to It will be noted that the Precedinu =le
those Permitted under current standards p~tides Radiation Pro~UOn Gtid= tO
would lead to radlstion doses w the M appued LO me average of s suitable
‘tilld’s thyroid which, in oompariaon ~ple of an exposed pOpLdattOn gm$$p
with the general structure O! current ~~ch are one-t,hlyd of those ●ppl>-g @
radiation protection standards, would . tid!vfduels. nis is jn ●cordtknce with
be tcm IUgh. This is because current tie re@rnmendntions in the first report
earscentration guides for exposure of of the Council COnCerDU’tg OPeY$sUonal
PoPufaUon WouPs to radioactive znate- “-asses lor controllissx ssapulation ex-
riaIs in tir, food. and water hsve been
detlved by sppllcetion of ● single frac-
tion to corresponding occupational
gsddes. “.In the case of bdine-131 in
milk, Wxazovtion of milk and retentton
of iodine by the child may be at least es,
great as by the ●dult, while the .rela-,
Uvely small size of the thyroid makes
the radietion dose to the thyroid much
larger than in the case of the adult. In
●ddition, there b evidence that irradiri-
Uon of USCthyroid lnvo)ves greater rtsk
to children than to adults.

Recommendations as to Radiation Pro-
tection Guides. ‘l%e Federal Radiation
Council h= previously emptsasiz<d that
e~~b]i$]]~nt of ~diatjon pro~t)on
&tnndnrds involves s balancing of the
bencfkts to be derived from the controlled
use of radiat}on and atomic energy
●gainst the risk of ndIaUon ●xposure.

cidsatton with, ‘and comments and aufr-
CCSUOZMby, indivichaais fmm F?CRP and
NAS and of their subcommit&es. T?$e
Radiation Protection t3ufdes recom-
mended below ure considered by the
CounciI to represent an ●ppropriate hal-
usce between the requirements of healsh
Protect.rort and of the heDeAcid uses of
radiation ●nd atomic energy..

It is recommended that:
1. .The following Radiat.4on Protection.

poaure~ Sinc4 in the cikakOf‘exposure of
a population moup to ratiionuelides the
radiaUon doses us individuals u-e zmt
usually knowm the organ dose to be used
u ● truide for Use ●vesmtteof suitable
samples of an exposed P@tslatlon croup
is also stven as ●n RPG.

Recommendations as fo veneral Prin-
m“ples. Control ~f population ●xposure
from mdionuclides occurring in the en-
vironment is sccomphahed hi ceneml
●ither by remricuon on the ●ntry of such
materiels into the environment or
through measures dealttned m Itiit tie
intake by members Of t.hs POPulaUOn of
swdionuclides ●lready in the environ-
ment. Both spproach= tnvolve tie con-
Sdersstion of actual or potential con-
centrations of radioactive Zpaterlal 1s
air. water, or food. Cuntrok s~lould be
based upon an evaluation of swpsdat.lon

DOE ARCljI~
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“. “ ~e~ted from the Fe’deral Re@sW of September 26, 1961, as conectid].—. ,,. .-

UW Wl~ -Ct to fie -. ~T
this Pumose, the ~ti dally intake of
asch msteriais, averaeed over periods of
4hc order of a rear, corutitutu an apstro-
psiate criterion.

The control of the lnt.4e by rnembcm
d the ceneml POPUISUOIIof mdJoacUve
materiats from the ●nvL=onment - ap-
propriately involve many dtflerent kinds
of ●ction& The charscter and import of
these ●ctions mayvu’Y=ldely, from those
which small little txkterference with
usual activiti=, such u snonitm-mg amd
akrveilisnce, to those which involve s
8sajor disruption, such as condemnation
of foog aumb. Some c=ntrol actions
mar ?eQuire prolonced lead times before
Eecosniu.s effective. e-s., major chi~ses
20 proceasiru! @AliUes or wa@r surzdiex.
me mncrdtude of control sneamres
should be related to the degree of Iikeli- :
hood Umt the RPG mw be exceeded.
~ use of ● single numerical intake
value, which in Part has been the Practice
untfl now. does not in many Irmances
provide adeauate guidance for taktns
sctions appropriate ta the risk involved.
For planning PurPoses, it is desirable
that insofar u possible control actions

‘to meet conUngcncies be knoum in
.tivance.

It is rectkmmended that:
2. me radiological health activities of

.J%3eral M.cncics in conn=Uon with en-
Vlronmcntal, contauiination with rkum-
active materinls be M, within the
kimits of the agency% &tatutov respon-
sibilities, on ● irraded series of s$morM-
ste actions related to ranges of intake of
radioactive rnateriti by cxrm$ed VPU-

~*tion groups.
3ss order to pWIdC ruxtww? tn ‘he

. cgencies in adapting Uie w i.ded I+
preach to their own programs, t~e
recommendations pertsimng to the

. qmciflc radionuclides La this memoran.

. .Asn consider three transient daily rates
of intake by suitable aamp$esof Gposed
POPUhtion CrouPs. For the o’ther radio.

. ssuclides,the agencks can use the snnK’,
.seneral ●pproach, the details. of which
are considered in staff Yteport No. 2,
=e general types of action aPprotmiate
.vhen these transient rates of intake fnc
&to the diflercnt rances ●re also dis-
cussed in #3taff RPport No. 2. TM pur-
pose of these actions is to provide reason-
@le mrance that ●veratse rates of
Make by a suitable aarnr:’ ‘ an e- - ‘-3
popuhtion groum. ave;j -
8ample and averaced ovel pcrio;’ - ~. . q=
of the order of one year, do not ●xceed
Useupper value of Ftamre 11. The een-
●ral character of these ●c!ions is cus-
gca&d in the loUowinC @ble.

. .

Recmnmmda!tons” on PUS-226; /-2S2,
Sr-90. and Sr-19. The Council has given
XPccttlc consldrntion to tie ctTects on
snan of rates of intake of radium-226,
bdtrse-131, strontium-9o md atrontium-
8P resulting tn mstlation doses euuai to
thase spcci8ed 10 the ●ppropriate RPG’s.
The Council has also reviewed pastand
current activities resuhing in the release
of these radlonuciidcs b the environment
uid has given considmation to future
dcvelopmen@. For each of the nuciides
three ranges of transientdaily intake are
given which correspond to the guidance
contdned in Recommendation 2, above.
Fmutine control of useful ●pplications of
radiaticm and atcdc energy should be
such that 9wecttd average expoauns of
auitab)e r.asnples of an exposed Popula-
tion tmo=p VW not exceed the upper
vaIue of IWage Xl. For Mine-131 and
radium-2& Lhis value corresponds to
‘Ae RPG for the ●verage of a auttable
sample of an exposed population group.
In the crw?s of strontium-90 and stron-
tium-B9, the Council’s study indica~d

that there is current-is no known opera-
tional rewiremeut for an intake value
s; h.tgh •~ the one corresponding the
~ti”~. Hi-t, a value estimat.ad to cor-
rcs’pond to doses to the critical orgkn not
greater than one-third of the RPG has
been used

The guidance recommended &low is
given tn terms of transient rates of
(radioactivity) intake in micromlcrocu-
ries per day. me upper limitofRange
Z isbasedonfin●nnualRPG (orlower,
in case of radioactive montnm) consid-
ered as ah acceptable risk for a lifetime.
However, it is ncc~ry ~ use averages
over P@ods much &hor@r UIm ● ~~e.
time for both radiation dose rates and
rstcs of. Intake for administrative and
7* !ulnto~ fiu]~ It ~ r~mm~d~
!Ilab such ..WJ- ~ould be of the order
of orie >W-. It is to be noted that values
listed In the Wbles ●re much smaller
than any single intake from which ● n

individual might bc expec~d to ~~in
Ww. . . . ~

3t is rccommindei that:
3, (a} me followinc guidance on daily

intake be ●dopted for normal pes@’Wne
opcratiom to be aPPlied to me ●verme
of @table sasnPks of - ex-d Popu-
lation group:

‘“”* I-E4-=EI=

(b) mcsw uenciea determine @n-
ccntrations of these radionucl~ati m W.
water. or items of food swlicbb~e tO
their particular programs whwh are eon-
siatent with the guidance =~tained
herein on ●verage daiIy inL*e for the
radionuclidcs radiurn-22t, Jodine-13 1.
strontium-SO, and strontium-89. $on%e
of the genera! cmsidcrations involved in
the derivation of concentration values
from M.akl, values me civen in Sm Re-
smrt No. 2

It is r&mmended that:
.

4. For rsdionuclides not considered tn
this report. agencies use eoncensration
values in air, water. or items of hod
which sue consistent with recommended
Radiation Protection (3uides “and the
general jruidance on intake.

In the future, the Council will direct
kttention to the development of Appro-
priate radmt.ion protection gu!~ance fer
those ra dionuclidcs for which such con-
sideration apperm aimropriate or neces-
sary. 3n particular, the Council will
study any radionuclldes 10X which use-
ful applicatio~ of radiation or ●tomic
energy require release to the ●nvironment
of significant kmounts of these nucljdes.
Pederal aeencies are Urg* to tstiorm
the council of such cituattons.

A81ASSASSFtmcor?,
“Chairman,

Federal JWGiatiun Council.

The recommendation numbered ““l’”
through ●“4” contained in the ●bme
memorandum are approved for the guid-
●nce of Federai ak!cnctes. and the mctno-
randum ahnli be published in the PsD-
CML RsGISTSX.,

. Jostrs r. ~H~DY.

sEPrzssBUl 2pr lVG1. . .“ ,. .

..

DOE ARCHIVES

—. ..- .-— —— ——-— -., —. -—,.—.—-.. .: _.,-- .- .- —. ——— -



.-. ,
,$

. .

.

. . .

-. -

! l i



., . &,.
*-

?.”

Table 9. ?laxim Annual Dose ~te fn m3Wy for a Living
Pattim Consisting of IW li= on Enw Islmd

Case Uhen I~tid ,Foods me Readily Availtile fn the Dfet
.

●

lS7cs+s@sr+ .

Ingestim External (iasm@

121 20
.

100 20

●

Case hen ~ocai Subsls@na Crops am in Full Use

●

Bone ?!aW

UholeM

.“
●e*.+“’:5+ ,)

lngestiOn External 6We

233 - 20

18Y 20

.

‘A~j food CIWS are from Cneu Island

Watural background subtrac-

Total
. .

253

209
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7able 10. Maxim AnnualDoseRate h uwdy for ? Lfvfng
Pattern @nsisting of 8(M t$m on Eneu Islmd 8nd
20% time on Mkint Island

.

Case Mm ImportedFoodsare Readfly Avail*bleh the Diet

BoneUarrou

Mholebody

. Case Uhen Local Subsistence Crops are h FIJI1 Use

*
BoneWmow

Mholebody

\

3ST*+90sr+

IngestIon Ex*mal 6ZUIXM*

233 67 4Y 3L

189 67 4y YL

/o$c 5i

Total

. .
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use When Local Subsistence Crops am ~n FullUse

.

. lS7~+*@sr

External~+
ToW~

IngeStfm

2013 256 2,269 m 2.3 T’t

me Harm

1049 256
Wlebody

2,105= 2.1 dY

%ocal BackgroundSubtracted

DOE “ARC-
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Table 12. 3@Year Integral Oose in Renfora LMng Pattern
Consisting of 1002 tiun?on Eneu Island ~d IWO*
Foods 8efng Readily Available

.
. .

. .

sternal 0.433* 0.43Y

Total 2.7 3.4

%ased on an inltfal dose rate for Eneu IslandOf 20 M*Y “
and assmlng the entlm dose ~S fm ‘37CS.
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Table 13. 30 YEAR IKTEGW WSE IN Rem FOR A LIVIW PAITEM CORSIS~W
OF 1~ TIM M ENEUISLMD N@ FOR FULLUSE OF LW S@Sl~EUtoPs.

a
.

yGEsTIoN wOLEBODY 60NE WRRW MD 60NE .

187 ~

90sr

239+2*OM

4.25 4.25

1 .s
0

.am

TOTAL

. .00210
0.0019

p.433* 0.433*

4.7 6.2

.-

● ksed on an ititlal dose rate for Eneu 1s1 and of 20 m~y and assming

the entire dose f$ fm ~“cs~
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137 Cs “ 19.8 “

90 Sr .

239+2WPU .

External &m@ 5.54*

TOTAL 25.3

.

,

19.8

2.2

.00051

.0013

a

5*%*

27.5

.“

* ksed on an Wtlal dose rate of 2S6 M@y and assm{ng that the

entlm dose if frouJ37Go
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5.54*

41.1

4).7

5.6

.00094

● .0024

52.8

● ~sed on an tniti UJ, dose rate of 256 m- per year and as$~@g ~at ~

enttm”dose ~S f-1’’cs”
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SUMM.4RJ- A!fD RECOMME!KDATIOSS

In anticipation of the widespread 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 involving radiation with the alterriative
options. Such analyses, crude though they
must be at this time, are needed to provide a
better public uriderstanding 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 with the
benefits to be gained, (c) the feasibility and
worth of reducing these environmental and
biological 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 with an

average whole-body dose of about 100 mrem/

year, anti rnedi~ai applications which now con-
tribute comparable exposures to variolls tis-
sues of the body. Medical exposures zre not
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 with maxti-
mum efficiency so that there can be a continu-
ing increase in medical benefits accompanied by
a minimum r~diation exposure.

Concern about tl-.s nuuiear power industry
arises because of its poterkial magnitude and
widespread distribution. Based on experience
to date and present engineering judgment, the
contribution to radiation exposure averaged
over the U. S. population from the developing
nuclear power industry can remain less than
about 1 mrem per year (about 1% of natural

background) and the exposure of any indi\-idu-
al kept to a small fraction of background pro-
vided that there is: (a) attainment and long-
term maintenance of anticipated engin~ring
performance, (b) adequate management of radi-
oactive 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 BL4R -
Committee recommendations that the average
individual exposure be less 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 in four ways: (a) R~sk Relative to Natu-
ral Background Radiation. Exposure to man-
made radiation below the level of background
radiation ,till produce additional effects that
are less in quantity and no difierent 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 use of the concept of doubling dose
(the dose required to produce a number of mu-
tations equal to those which occur naturally).
Based mainly on experimental studies in the
mouse and Drosophila and with some support
from observations of human populations in
Hiroshima and Nagasaki, the doubling dose for
chronic radiation in man is estimated to fall h
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 ~~lio.n
births annually in the U.S.). This is an. lncl-
dence of 0.03%. At equilibrium (approached af-
ter several generations) these numbers would

POE ARCHIV=
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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 Relative
to Current Prevalence of Seriou~ Disabilities.
In addition to those in (b) caused by singlegene
defects and chromosome aberrations are COtW
genital abnormalities and constitutional dis-
eases which are partly genetic. It is estimated
that the total incidence from all these including
those in (b) above, would be between 1100 and
27,000 per year at equilibrium (again, based on
3.6 million births). This would be about 0.75cz
at equilibrium, or 0.191 in the first generation.
{d) The Risk in Terms of Overall Ill-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 5?4 and 50% of ill-health
is propofiional to the mutation rate. Using a
value of 207( and a doubling dose of 20 rem we
can calculate that 5 rem per generation would
eventually lead to an increase of 57( 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 iflinear non-threshold relation-
shi~s ~i~ ~ccepted as a basis for estimating
cancer risks Based on knowledge of mecha-
nisms (admittedly incomplete) 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 humans lead to the prediction that addition-
al exposure of the U. S. population 0! 5 rem per
30 years could caux from roughly 3,000 to
15,000 cancer deaths annua!ly, depending on
the assumptions used in the calculations. The
Committee considers the most likely estimate
to be approximately 6,000 cancer deaths an-
nually, an increase of about 2% in the sponta-
neous cancer death rate which is an increase of

2

.

about 0.39( in the overall death rate froni a
causes.

Given the estim:tes for genetic and somati
risk, the question arises as to bow this infor
mation can be used as a basis for radiatior,
protection guidance. Logically the guidance o
standards should be related to risk. Whethe)
we regard a risk as acceptable or not depend
on how avoidable it is, and, to the extent no
avoidable, how it compares with the risks o
alternative options and those normally accept
ed by society.

There is reason to expect that over the ne>
few decades, the dose commitments for aIl man
made sources of radiation except medic
should not exceed more than a few millirem
average annual dose to the entire U. S. popula
tion. The present guides of 170 mremlsr gre
out of an effort to balance societal need
against genetic risks. It appears that thes
needs can be met with far lower average exp
sures and lower genetic and somatic risk tha
permitted by the current Radiation Protectio
Guide. To this extent, the current Guide is u
nwessarily high.

The exposures from medical and dental use

should be subject to the same rationale. To th
extent that such exposures can be reduce
without impairing benefits, they are also u
necessarily high.

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

a)

b)

No exposure to ionizing radiation shoul
be permitted without the expectation of
commensurate benefit.

The public must be protected from radia
tion but not to the extent that the degre
cf protection provided results in the sub
stitution of a worse hazard for the radia
tion avoided. Additionally there shoul
not be attempted the reduction of sma
risks even further at the cost of larg
surm of money that ~pent otherwise
would clearly produce greater benefit.
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d)

e)

There should be an upper limit of man-
made non-medical exposure for individu-
als in the general population such that
the risk of serious inju~ from somatic
eff-ts in such indi~tiduals is very small
relative to risks that are normally accept-
ed. Exceptions t! this limit in specific cas-
es should be allowable only if it can be
demonstrated that meeting it would cause
individuals to be exposed to other risks
greater than those from the radiation
avoided.
There should be an upper limit of man-
~ade non-medical exposure for the gener-
al population. The average exposure per-
mitted for the population should be consi-
derably lower than the upper limit permit-
ted for individuals.
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 fol-
lowing:

1)

2)

Restriction of the use of radiation for

public health survey purposes, unless
there is a reasonable probability of
significant detection of disease.

Inspection and licensing of radiation
and ancillary equipment:

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

f) Guidance for the nuclea: power industry
should be established on the basis of cost-
benefit analysis, particularly taking into
account the total biological and environ-
mental risks of :he ktrious options tivail-
able and the cost-effectiveness of reducing
these risks. The quantifying of the “as low
as practicable”’ concept and consideration

of the net effwt on the
should be encouraged.

welfare of society

g) In addition to normal operating conditions
in the nuclear power industry, careful
consideration should be givento the prob-
abilities and estimated effects of uncon-
trolled releases. It has been estimated that
a catastrophic accident leading to melting
of the core of a large nuclear reactor could
re~u]t in mortality-comparable to that Of a

h)

i)

j)

severe natural d~saster. Hence extraordi-
nary efiorts to minimize this risk are
clearly called for.
Occupational and emergency exposure
limits have not been specifically consid-
ered but should be based on those sec-
tions of the report relating to somatic
risk to the individual.
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 b 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 infor-
mation be used as an early warning sys-
tem to prevent potential problems from
developing?
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 intheen-
vironment, on met ~bolis~ and on relative
biological efficiencies of radiation as well
as further research on many aspects.
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FREEDOM OF INFORMATION ACT REQUEST

Privacy

Mr. Milton Jordan
Director
Division of FOI and
Acts Activities

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

S.w.

sobhar ovrtct
●0. I 0. tlc[ ●o. ,.

LCLU C0S9~C.

PLCA5C REPLY 70 Washington Office

August 3, 1979

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

ofUnder date of May 15, 1979, the Assistant Secretary
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
related to the following:

and materials
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#k. 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.w

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 year, it would result in an annual
radiation dose equal 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
statement:

‘In early 1979, 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

DOEARCHIV~



W. 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 fcr 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
fox this statement. Please provide any and all
recqrds, reports, studies or other documents or
materials which describe the “recent experience
and f)bservationsn and which provide the names
of the members of the “scientific teams” referred
to in the quoted statement. “

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

DOEARCHIW
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Mr. Hilton 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. ln 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 y==~
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.

xc : Ruth C. Clusen
Bruce Wachholz
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