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August 21, 197¢

Mr. Theodore Mitchell
Executive Director
Micronesian Legal Services
Corporation, Suite 300
1424 Sixteenth Street, N.W.
Kashington, D. C. 20036

Dear Mr. Mitchell:

The Department of Energy fs 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 {s based upon testimony presented by

Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others
at Hearings before Subcommittees of the Committee on Appropriations,
House of Representatives, on April 12, May 22, and June 19, 1978.
Copies of pertinent portions of that testimony are enclosed (Tab A).
Additional relevant information is available in the Hearings testimony
conducted by -the Subcommittee on July 25, 1978. Ve do not have a copy
of the final transcript of this testimony.

Reports from Brookhaven National Laboratory indicated that the Cesium-137 -

levels of Bikini residents increased with time until 1978, and decreased
thereafter (post-relocation). These data were based upon whole body
counting measurements.
This increase in body burden coincided with increased availability of
locally grown terrestrial foods, particularly coconuts. The Cesium-137
measurements suggest that either the quantity of imported food available
to the people or the quantity of available imported food consumed by the
people was below that level needed to moderate the increase in Cesium-137
body burdens as locally grown foods became available.

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

BEST COPY AVAILABLE

OFFICIAL FILE COPY

: Doer-‘oam.«o-suﬁn(ll l 5 I }

A summary of this information is enclosed (Tab B).
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that the island of Bikini is the longed-for home of the Bikini people,
that houses already exist on the island, and that tens of thousands of
coconut “trees are on the island, we feel that ft is valid to raise
the question of whether or not access to Bikini Island can be controlled
{f the people reside on Eneu Island. (See also previous comments of
?r. DeBrum.) There are no other records covering the request in

tem No. 2.
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Item No. 3(a). The Department of Energy has no records bearing upon
this subject. Inquiries of this subject presumably should be directed —opmr———-
to the Department of Interfor, '

Item No. 3(b). Please refer to the Brookhaven National Laboratory
fnformation provided in (1) above. If body burden levels of Cesium-137 ~nmoroe
were to be equal to or greater than 3 uC{i, it would be expected that

radiation exposure levels at or above 500 millirem per year would result. --...
This assumption is based upon Publication 2 of the International Commission

on Radiological Protection (Report of Committee II on Permissible Dose forare.svmsor
Internal Radiation). In that publication it s stated that’ the maximum

permissible body burden of Cesium-137 (assuming that the total body is
the organ of critical reference) for occupational exposure is 30 uCfi
(see Tab C). Since the occupational exposure 1imit is 5 rem per year,

SINITTALST WL,
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—————
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the body burden of Cesium-137 resulting in an exposure level of 1/10 of

5 rem per year (i.e., 500 millirem per year) is 1/10 of the 30 uCi value, wrc.svmeos
or 3 uCt.

Item No. 4. Lawrence Livermore Laboratory (LLL) currently is in the

process of preparing technical articles for publication in the scientific -5z
literature addressing these {ssues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess
them. However, enclosed (Tab D) s a copy of information which the
Lawrence Livermnore Laboratory sent to the Department of Energy consisting
of the food concentrations of radionuclides which LLL used {in calculating
the dose estimates under discussion. oave

ATG. SYMOoOL

Item No. 5. The substance of the request addresses the basis of the
decision to employ the Federal radiation guidance. The most relevant
basis for this is the Federal Radiation Council guidance as presented
in the Federal Register over the signatures of Presidents Efsenhower
and Kennedy (see Tab E). oare

INITIALS/ St1G.

The text on page 6 and footnote 10 on the same page address the AEC
recommendations for planning at Enewetak, the bases for which are in
the Environmental Impact Statement.
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Item No. 6. Lawrence Livermore Laboratory (LLL) is in the process of

preparing this document. It is not yet available. The dose estimates 1%LLJ££1-

were provided by LLL, however, and copies of what the Department received w

are enclosed (Tab F). n,.
8/21/79

Item No. 7. In response to your FOI request in Item No., 7, the records RTG. sYMBOL
you reauested are at the Lawrence Livermore Laboratory. They are in the

process of being assimilated. As soon as they are forwarded here, it mqryhio

will be determined whether they can be released and you will be promptly McCraw

notified. We anticipate no problems at this time. TERvETTTTT
8/21/79

. Item No. 8. Risk estimates of somatic or genetic consequences of various nre.svmeor
radiation exposure levels were not made. Risk estimates for some of the
radiation exposure values identified (1.e., 170 millirem per year and
5000 millirem per 30 years) are given in the summary statement of the
National Academy of Sciences-National Research Council's Report of the
Advisory Committee on the Biological Effects of Ionizing Radfation (Tab G 8/21/79
The Atomic Energy Commission Task Group Report published in the Enewetak OGC !
Environmental ImPact Statement, Volume II, Tab B, pages III-11 and 12
provides a somatic risk assessment for a radiation exposure of 250 mi11irgg_?r0wn
per year, the recommended radiation protection criteria for the whole bod)°*"
and for bone marrow. 8/21/79

RTG. SYMBOL

Item No. 9. No such documents exist,

. ne

We trust that this information is responsive to your request.

Sincerely,

RTC. sYyMBOL

o e e it
INITIALS] 516,

Bruce W. Wachholz, Ph.D.

0ffice of Environment oaTE
7 Enclosures RYe. sYmuoL
bcc: Mrs. Van Cleve, DOI TTRTIALS s,
) Mrs. Clusen, ASEV. -
Mr. Hollister, ADASEV oATE
Mr. Whitnah, OMS i
Dr. Weyzen, OHER:. - =~ . TG sYmooL
Mr. Deal, OESD .
MY‘. MCCY‘aW, OESD "INI‘I'IALSI 516G,
Mr. Brown, 0GC .
Mr. Gelband, AD-44 Y
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M;. Yares. Were the Bikini people under Feders' rediation

rdgrdc? s

" M; Drzar They were but the radiation dose from inteke of food
o rse,

Mr. Yatzs Did any go over the top?

Mr DrsL. None of the people have gone over the top as far as the
cesium levels. They are very close to the maximum. allowabl dose
from the maximum of permissible amounts of cesium. )

Mr. Yates. Are the people living in the bouses along the road?

Mr, Drag Yes. and they are getting the radioactivity in their bodies
from their diet, from eating the Jocally grown foods. _

In retrospect, this is probably the big mistake made in the begin-
ning of the resettlement program in that we made recommendation-
which turned out to be impractical in the sense that to have garden-
growing but then tel) the people not to eat the products. .

Mr. Yates. Was he told to grow his garden and eat that food ? We-
hebt})]d thet he c;)ould dothat? i bibited eati ,

r_DraL The original recommendations prohibited eating certain
of the Joca, Joods. i P :

Mr. Yarzs. This is right. But I think T read here the houses were
built on pads of cora] and that thev were told not to eat the coconut
crab. You say vou brought in outside foods at the initial stage-. .

Was this to cut down on the possible intake of radiatior. residuals?
Did vou bring in outside food from the start !

Mr. DzisL Yes, sir.

CURRENT FLEDING PBOGRAX ON BIKINI ISLANDE

Mz Y.7es. I guess outside food is still being brought in.

Mr. peYouse. It wes not until early last vear. Mr. Chairman. that
the trae r~~~- and some of the other vegetable crops began to become
fully productive. So up until 1877 they had been existing primarily
on food products that were brought in from the outside. Some of these
were surplus agricultural commodity foods plus the Jocal marine food
which had been certified to be suitable.

MONTTORING Or BIEIN] ISLAND

Mr. Yartes. When did they get the cesium then? ]

Mr pEYornc. As Mr. Desal indicated, when this high level of cesium
was reverled, & series of analyses were carried out.

Mr. Yates. Wher was it revesled !

Mr. peYorwe. in 1976,

Mr Yates. Then the Depsrtmen!{—were you still the AEC in 1876¢

Mr. Drar, We were ERDA in 1876,

M. YaTes. So you became a little more alarmed than when vou were
the Atomic Fnergy Commission. In *76 on first encountered this kind
of s test. Tethis anannual fest that you had been making of the people f

E".Dut.fésir. d . " ) . ‘

r. YaTes. nga! kind of tests, monthly, semjannurllv. evers four

me~the n~ w
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Mr. Drav T can supply you a statament for the record. I will give

you some information and we will su

[The information follows:]

pply & summary.

Cheonoiogy ©of RBediolcpion! Ewrocysr—R(ikini 4toll

Year end iyps of swrtey

vey of Bikinl ‘snd Enewetxk Atolls
conducted by the University of Wagh-
ington for AEC Xeasturements and
sampling were directed toward ex-
terns! redistioc, solls plans wuter,
and fah

April 1967 : 8urvey to flll {r gaps ip data

{o order tha: dose estimster cab be
made for Bikin! Atol! regidents Team
Jed by Univerxity of Washingion. Ex-
tercal mdiation metsurement by the
AEC Bealth apd Bafety Laboratory,
HASI..

Februoary 195 Burvey work done con-
currently with cleapup operstons by
Uhniversity of Waabingior sdientsts
for AEC. and by scfentists of the
Western Environmenta! Research La-
boretory of the Environments] Protec-
tion Agency, EPA. under a memor-
abdum of upderstanding with AEC.

Jupe 1970: Tearr led by University of

Washington with participaton by
Staff of the Poblic Bezitl Service and
AEC. Collection of the firsi air sam-
ples Also collected eolls, planta ani-
mals and made additional external re-
diatior measurements.

May 1872: Follownp survesy condocted
after cocoouts planted ot Bikini and
Epeu Islscds apd bousing consiroc.
tior started on Bikin! Island Tesm
led by Universgity of Waabiogton with
pertcipation by scieptists from the
Western Environmeptal Research
Laboratory, EPA, a0d AEC Team
performed alr sampling. collected
so!lls. plents animels, and made ex-
ternal redistion metsurements

Aprll 1874 : Followop surves of pumer-

ous Atolls Inclvding Blxinl. cop-
ducted jolptly by stsff of Unlverslty
of Werbingtor and Brookhaver Na-
tioca! Laboratory for the AEC The
survey team collected smmples of
sofls plapts. enlmals. greund water,
apd msde erternal rudiation mews
urements.

Norember 1974 Survey of pumerous

AtollF conducted jolptly by Univer.
gity of Wasbingioc and Brookhaven
Natiope! Laborstory for the AEC.
Samples of soll and food collected
ajorg witk external radistion mers
urements.

3011518

Pindings

Angust 1884 . Early rdioblological sar- Pbotogriphed and identifed organisms

or reefs apd {slapds. No groes anom-
2liet seen ip piants and animals doe
to radioactivity. See UWFL-83.

Muajor contributor to tota] exposure on
Bikini and Enev Jelepds is Cs-137.
Levels vary considersbiy fro island
to {slapd i the Atoll See HASL-190.

Confirtm earlier survey results for ex-
terpe] rediation. Ce-137 and Sr-8C.
predominate ic terrestris] orgaRisms.
Co—-60 and Fe-55 i{r marine organ-
isms S8ee NYO-288-8,

Confirm earlier surves resulta Levels
of Pu ip air sre twe orders of magni-
tode below FRC guides. See
BWRL~-111r.

Radiopoclide levels slowlr decres s
(ng Esrher estimstes confirmed by

these dats.

SSee BNL 50474 and NVO-2€6-32 .

8ce NVT(O-2€4-32'and BNL 50796 ip
press.
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Aprii 1875 Preliminary surver of Bi- Bee NV(O-265-37' gpd BNL 50796
kini and Ever Islends coodocied
jointlr by University of Washingior
and Brookhaver Nations) Laborstory
for ERDA Screcning surves of exter-
na! redistior levels snd collection of
some 80l] anl vegelatior mamples ir
preperatior for & mejor survey later

thie vesr.

June 1675 A major Spe grid surver of Exposure rates on Bikini Islend
Bikini and Evpeu Island external rs. higbls variable Epeu Island dose
digtior levels was conducted by Law. retes Jower thsr. Bikioi cistern
repce Livermore Laborastory for water on botk irlands iE accepalie
ERDA with perricipetio by scien- for drinkivg Some wel water sc-
tists from EPA. University of Weash- cepiahle other welis upsccepiable
ingrion Brookhsven Natiopel Labors- for drinking Ses UCRL—GIRT).
tory. apd ERDA Alsc semples of B187¢ Ber. 1, 51813 Pt 1. 5217C
s0i). plapts spimeals. apd cislern and 5187¢ Part 2 DI&7¢ Pser1 3. H1T¢
ground water were collected. P1 5 NVO-264-32 and BNL 507w

April 187€ A survey of external radia- To be publisbed
tion levels ot Nam Island., the 34
larges: isleod at Bilin! Atoll cobn-
docted br Brookbaver Natiopa) Lab
orstorr for ERDA.
Beptember 1870 Copduct of a joint To be published
surver of 5 Atolle wcluding Bilioi
by University of Washingtorn 2pd
Broolbever Nationg] Laborators for
ERDA Survered externe) redistion
levels and collected environmental
gamples,
April 1877 Bi'e visite by Brookhaven Bite {dentiSed agreemer: obtsined
Nstiops} Leborstory wo plar ipstalls-
tior. of windmill prwered air sam-
vliog stetions Bilio: Atoli one of
four sites Yur song-term a1- sampling
Worl supported by ERDA.
October 1977: Broolhaven Natiooal Dats po: yet avallable
Laboretory f{psielled wind-pewered
jopg-term air scmpling statior ob
Bikic: Jslsnd Worl supported by
DOE

In _>Counling and Unine Broceroy Samphiny—Bikini Atoll

Year Ecmpling’Cownainr’

1870 ’: Ponled urine collected. apalrzed for Br-80, Cs.137, and Pu-23¢

187) *: Pooled urine collected analszed for 8r-80. Cs137. and Pu-234. 240

18727: Ponled urine rcollected Ce-137 copcentratior shows factor of 4 incresse
over 187C Sr-8 increese if fuctor of 2.

1873 7: ()37 in urine higher then 1870 by facior of about 10 Sr-fQ increase 1~
factor of 4.

Aprii 1874°: First inp vive counting of Cs-137 ip Bikini residents Cs-137 urine
values about eame as 1973 Br.9CG levels down pear 1970 values Pu-23%. 244
higher thar 1871 by facior of about 5

Apri! 1975 Po-23t 230 bhigber tbac 1871 by tactor of 10 °

Fall 1876 Pv-23¢ 240 higber thar 1871 by factor of 27 Cr 137 urine value~

TResults from severa! surveys podlabed ip ote repori Br-PC and Cv127 are dowinsct in
thr terresirial epvirctmen! .8 apd FeS7 ip marine esvirormer! &5l A 24! axc
P~ 20+ 24C ars tmporiant ft soflt Baljoactivity on Birin' 410l bas decliped gguifaantly

‘fa'w'.;;-lln; p~. LCrrrnt Individonls at diferent timer ax people come and go &t Bikio)
itand

! B~ BNL 54 2( Rep' 19878

CThr> resolte susfeci samples may have ber covtamictted efrer it measyremert
I =30 0/0 '

5011519
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Bigher thar 197C by factor of about 0. Br-&C higher by factor of abou! § Memo

Conard to Livermar May 11 1977
May 1777 . Second {x vivo counting of Bikin' reidents. Collsction of large volumes

aript mmples rewnlt suspect The tverage Co- 137 burder for 22 individuoals

to 1977 15 10 timee the averngy for £ ind:viduals in 1974 Two individoals bad
body burdens of Ce-137 of $& nCi kg which [s very pear the marimor permiss,-

ble burdern of 43 0Ci /xg Memo Conard to Livermar, May 11, 1977.

October 1977 - Large volumes urine sarcples collected nnder controled condifons

to avold croms contaminatior. Results to be avatlable in May 1978,

M1 Drar We mede resurveys of the Bikini environment, including
soil and groundwaters in 1969, 1970 and 1872. Annual collection of
urine samples for radiation analysis began in 16870, and with those peo-
ple who were worlong for the agriculturai and bousing projects.

Mr. Yates. Are these onlv Bikiniancs?

es, s)T.

Mr. Y ates. Did you have non-Bikinians working for them st thst
time f

Mr Drsr Tean’t answerthnt, sir.

r. bz 1 0TNG. It is my understanding that there were other Mar-
shallese in the work force who were pot from Bikini.

Mr. Yates. You exsmined them zs well Were ther exsmined
through that time?

Mr. pEYorne. Yes. as Jong as they were on the island.

Mr. Yates. Go ehead.

Mr. Dear. We Jater included collections from the people who had
returned to living in the houses: monitoring the Bikinj residents was
done by whole body counts in 1974 and 1877.

Mr. YaTes. What is & whole body count?

Mr. DeaL. That is & very sophisticated counting system where you
essenuially sit in & chair and where you have & counter that detects
radiation from the cesium that has been teken up in the body. It actu-
ally counts the body's burden of cesium.

Mr. Yartes. Is that the same strontium?

Mr. Drar _They travel together in the body. You can see that the
strontium is——

Mr. Yates. These are like the hesvenly twins.

Mr. Drar You can mesasure the strontium with urine samples. but
we"have noi been able to see much of that in the urine ssmples avail-
able to date. They do the whole body counting sarople for cesium.

We had a mejor resurvey of Bikini and Eneu Islands in 1975.

RESTLTE OF THE 1975 RADLATION BURVEY

Mr. Yares. Until "5 you found nothing. What did your tesis
show ¢

Mr. Deap. That is when we began to see the rise in the cesium.

M Will vou place in the record s statement representing
the Jevels vou found? :
[The informstion follows:]

5011520
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MEAN CESTUM-137 LEVELS OBTAINED BY WHOLE BODY COUNTING - 1974*

MALES
Ro. wCi*™ nCi/kg body wt.**
Bikint 8 .128 1.84 (0.43-5.11)
Utirik 9 .262 4,05 (2.64-6.84)
Rongelap 22 .47% 7.76 (4.37-16.3)
BNL med. team 4 - 003 0.0352 (0.0134-.0791)

No.

13
13
24

piln

.073
133
.304

FEMALES

nCi/kg body wt. **

1.15 (0.22-3.26)
2.13 (0.96-3.85)
5.13 (2.71-13.46)

*Reference - BNL50424, *A Twenty-Year Review of Medical Findings in a Marshallese Population Accidentally

txposed to Radiocactive Fallout,” Conard, September 1975,
**Microcuries
**+MPC 43 nanncuries rer kilogram

~1

(443
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Rongelap

utirik

Bikint

Medical Team

*Reference memo Conard, BNL, to Liverman, May 11, 1977 )

**Microcuries

No.

34

27

22

7

MEAN CESIUM-137 BODY BURDENS IN ADULT MARSHALLESE -~ 1977+

MALES
uci** nCi/Xqg Body Wt***
0.296 5.04 .
40, T wwse +1.97
{0.T13-0.680 ) #*wes
0.119 1.79
+.048 +0.77
{0.0%0-0.215)
1.301 19.1
+0.73 +10.6
(0.568-3.232)
00154 L0195
+0. 00052 +0.006

{ .00T05-.00216)

*¥*Nanocuries per kilogram of body weight

#wésrStandard deviation

'Qﬁ*.Range

No.

20

21

20

FEMALES
uct

0.182
+0.055
(0.097-0.278)

0.0781
+0.032
(0.03820.131)

0.926
+0.47
{0.534-2.234)

nCi/Kg Body Wt

3.1
1.1

LIt
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MEAN (- UM-137 BODY FURDENS IN MARSHALLESE CHILDREN - 1977+

ML s
Mo, muCi** _ nCi/Kg Body Wtese
Sontfelap 5 0.217 7.6%
0,04 ** A
{0.T68-C . 6)ownar
utirik 5 0.0663 2.22
+0.018 +0.66
{0.049-0.091)
BiKini 3 1.04 32.3
+0.26 +7.6
(0.028-1.31)

*Raference memo Conard, BNL, to Liverman, May 11, 1977
+Microcurfes: |
*+*Manocuries per kilogram of body weight
*++sStandard deviation
Q'tﬁhRange

.'rrmﬂmm

No

FEMALES

Fiin

0.265
+0.N92
(0.754-0.396)

0.084)
+0.024
(0.051-0.108)

0.861
+0.29
(0.706-1.196)

nCi/Xg Body Wt
5.

22.

97
*2.1

.84

1.1

3
+15.3

LL11
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Mr. Yares. Then in "I5. a1l af g sndder now that vou are ERDA vou
find the rise

Bi: Dras In °T5 we were asked by the Department of Interior for
adv ot or, puilding additiona) houses in the interior of Bikini Island.

It was st that time we mounted a rather large survey effort which
included a lot of people going out and walking around the island with
instruments. We have very large surveys done at that time with 30 or
40 people going out and making meesurements of the soil, water sam-
ples. vegetation samples. and measuring the external radiosctivity.

Mr. Yates. Were these tests being taken prior to 1875 as well?

Mr Trrear Yes. But not anywhere near the scale we did this time. We
concentrated on Bikini Island. It is precisely for this reason we want to
hsve an seris] survey because we can cover much more territory and
much faster and we can see the same levels.

Vhen you hsve a person walking sround. it takes more time.

Mr. Drwcan. T understood vou to say that this rise in the level of
measurements of strontium began in *75 and that your preliminary
analvsis indicates that it is coming from the food source and that that
food source begen to mature last year.

How can we measure the increase in 75 when vou sav that it is com-
ing from the food if the food wasn’t being produced unti) *771?

g;_rrg\cl: Thet is & very good question.
r. McCraw has done & lot of those surveys. )

M1, McCriw. When the people first returned. there were few if any
terrestrial food items grown in Bikini Island soil. and svailable for
their use. There are some things that grow wild. There were & few coco-
nuts and arrowroot. There was & significant planting of coconut trees
during the arigcultural rehabilitation efiort.

Mr. Drxcan. Those were the ones that began maturing in 767 Am I
not correct ! We are in *78. 50 last vear would have been *77. But now he
is saying that the planting began to mature and it was 76, so we are
narrowing the gep.

Mr.peYorxe. Itstarted in '76.

Mr. Drxcax. It could be coconut or arrowroot that was being con-
sumed prior to ‘78. You began to notice a rise in the levels of cesium
and that those Jevels have risen more rapidly since the domesticated
plants matured and were consumed by the inhabitants.

Mr. M~Graw, We were initially using a predictive capsbility for a
number of items in the diet that are now growing in the atoll. All we
}:&(]id do at first was sample the soi] and try to predict the levels in
Mr. Yares. Where were they coming from? You said & number of
items were not being grown.

#L)};‘_G.EAW. A number of items of the normal diet were not Jo-
cally aveilable when the people first went back. Those things have
subsequently become available and we are seeing an increase in svaila-
bility, an increase in uptske, and vou can't see &t what exact point in
time things occurred.

Mr. Doxcax. Is there & leve] of sophistication to measure this that
has been increasing? So we might attmbute the greater levels to &
greater ability to measure what wasthere all along?

Mr. DeaL. Yes, and measure it easily. You can alwavs measure if
you took samples of soi} and vegetation and went through a very costly

5011524



1179

laboratory procedure. But now we can do the same thing with instru-
ments tha! are stationary.

CTURRENT METHODE OF MONITORING

Mr. Dtacax. What about the measurement of the Jevel: of resinm
in the bogy of the Brimugrsl 1= that increasing 1n sopliatication So
E;Jz)u ?your mesasures can detect levels that weiv previously undetect-

ef

Let me answer that a little different]y. Several vears ago
no one would have thought vou could take a whole body counter into
the field. Now it is engineered 10 be taken out into the field.

Mr. Dr~eax. You did early in 1975, But your first whole body count
begen in

r. McCraw. 74,

Bir. Ya7es. Jethat when vou first detected the increase ?

Mr. McCrew. That is the first measurement of cesium in people. We
had predicted what the levels would be.

Mr. Doxncan. Were your measyrements in accordance witl the pre-
diction?

{1. McCr:u Yes. Al) of the survevs that we have done have tende.l
to suppor the earlier findings. We have gotten  better body of data
end more confidence in the rediation doses we are predicting. and we
sre Jooking e* the actual items of the diet snd do not have to rely on
estimates of radiosctivity in the foods that the Reop]c are eating.

Mr. Drrcar. But your whole body counts in 74 were not alarming.
It wasn't until vou went back in 75 with ycur major resurvey that you
88w the rse beginf

Xr Mc(Ce:s. In 1975 we began to predict higher doses on the basis
of samples we had collected. In 1977 when the second whole body count
war done the levels were & factor of ten higher than in 1974,

FEDERAL BTANDARDSE AND CURRENT BIKIN] LEVELS

Mr. YaTes 2 bovethe Feders] andards?

Mr. McCraw. If I might explain sbout the tandards. There are two
numbers. One 1s for the Jocal population. The other is for an individual
where you know the individual’s expcsure. We have not exceeded that
individual number. We have seen levels approaching this lower num-
ber for the genersl ulation, We feel tﬁa: we can use the higher
number or the standm becsuse we are sctually measuring the levels
of radioactivity in individuals in the population. We know the distri:
butior. We know the highs and we know the Jows,

Mr. Yares. Who is to say that the Federa! standards are sccurate?
How do you know the Federal stendards are acceptable ?

r.Dra. Wedon't.
r. Yatrs. Why do you establish atandards and say if you come to
‘be aendard ~verything is fine, and if you go above this tandard it is

.~ s How Co you know the Feders] &andards are not carcinogenic !

Mr Drar I think in the radiation protection field that we are con-
cernied WITE we have another philosophy which is the Jowes prac-
ticable solution to & problem and it is believed that the people who
work with radiation will not receive—
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Mr. Drwcax. If we gave s whole bodr cogie to Mr Yalsr right e,
Zi(;nultd your sophificaled measurements show some level of cesium In

S oo
. vcax. Do you have any way of knowing that he will not get
cancer !

1, MoCraw, No.

r. Dowcan. That is all T have T have to go to another committee.
I just wanted to worty you

Mr. Yates. Wait one half minute for my question.

Getting back to my comment about the Federn] standards, my son
was tresied for s tonsil disease in 1844 by then applicable medical
standards. He was given radiation in the treatment of his tonsils.
Evervope thought it was t. It wes & common medics] practice.
Thousands of young people were having their tonsils removed or
shriveled as & result of this treatment. He, like all the others of that
age up, sre now threstened with cancer because of having been
irradieted 25 years ago. So now these people—I assume the rncfintion
he received may have been comparsble to the ingestion of cesium or
stroptium,

Tbe thought occurs to me, and I talked to the cancer specialists at
NCI in connection with some of the herbicides and additions to food.
and they say amounts really don’t mean very much at any particular
time. The question is what wil] be the effect 25 years from now &s a
different kind of stimulant or carcinogenic material is brought to bear
on the body.

So getting back to the question of Federal stendards, five years
from now you might decide in the new Department of Energy that
-the levels you established are much too high and that you shou]?estab—
lish Jower standards becsuse you have, as Mr. Duncan pointed out,
more sophisticated equipment. ’

Mr M~Cpix, It is not & problem of being able to measure the dose
level. It is knowing the effect.

Mr. Yates. You might go now.

Mr. Duycas. It is & question of exercising our best judgment. 1
would suggest that five years from now you might even be able to
sustain even lower levels,

Mr. McCran_We are Jooking at 30 year standards. to keep the dose
down for & long period of time. We are trying to keep the dose in 8
vear below the annusa] stapdards, and &ll the 30 year doses below the
30 year standard.

BAFETY OF BIKINIANS UNDER PRESENT CONDITIONE

Mr. Yates. That brings us to the question at hand. What are vou
voing to do? You have the level of cesiumand sjrontium in the Bik:-
lens st ‘er the years Thev are still on their island.

Have vou told them to get ofi 7 For your own good. you ought to
move!
Mr. Dear Mr. Chairman. T don't know that anyone thinks that this
is’a hfe tlireatening situation at this time.
Mr. Yares. Re&ﬁi? ] )
DiswIt is the kind of thing that if you Jet it continue over a
Jong period of time then it would begin to be of hazard to their bealth.

;
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Mr Yirrce Whet hempenad t0 Nr Pinops' avticle on Merel 16 D
where he save—the article is titled. “U.S. Erred or. the Sciery of
Return to Bikini Island.” -

Nine years ago the T.8 Government told tbe Bikini lslanders it was rafe 10
returr 1o their atoll, once the site of nuciea~ wesporns tests ir the Pecific Some of
the islanders nent home But pow the gorernmen: hat found tha: 1t wa~ wrong
According te teste last year the groundwater ip Bikini is still toc radiosctnne
for bumer consumptioc Sc are the coconuts and fruits and vegeiahles growr
fo the stili contaminsted soil. So the Interior Depsrtmen: hae very quieiis
asked Congress for §15 million to move the irlanders to another location.

Why are you asking for more money if it is safe? Is it safef Safc
ic a relative term, isn't itf )

Mr. Drar. Yes. it is. If it was practicable for the people to only eat
outside food and mavbe have to drink outside wster, then we thinh
that goes within the Federal standards, and that is the only guidehine
we have to go with.

Since that is not & practice]l solution and we do see a rise in the
cesium in the whole body counting. we beheve that they should no
be nllowed to eat the f00d on the island. and it is probably not & pra: -
tical situation. Any additiona] resettlement should be on Encu Island
where they can have their schools and other facilities. That ic the
direction thex should move and not try to do that on Bikini Island.

Mr. YaTes. Should they stay there is the question. Who is exercising
the judgment on whether theyv should stay there! Haven't the levels
been increasing? Our friend hes said they are almost up to the top
of the Federal standards. If they stay there, won’t thex go over the

top?

_Rir‘ Desvr. The whole question is, if they were to not eat the Jocally
gro¥fi focvas on Bikini Island, would the radiation dose fron, cesium
go down?

Mr. Yares. Whet will you do. bring in bot lunches?
Mr. Deav. That is the impractical part of the solution.

CURRENT FEEDING FROGRAM OXN BIEINI

Mr.Winkes If T might spesk to this part of the discussion., becsuw
it brings in the present time period. What is being discussed illu--
trates, as you have pointed out, one of the difficulties of administration.
Decisions must be based on availsble information. Our decisions have
to be based on the information which vou have been given, which 1
8150 have been given, by representatives of the Department of Enerpy
that Jocal conditions would be safe if ample outside food supplies wert
provided for the Je on the island. In sddition, we provided equip-
ment for ishing in Lge lagoon. The outside food is sent in on & regular
basis. These food supplies, while not attractive in al] respects from the
point of view of the norma] diet, because spome USDA preserved food-
are included, provide a food standard which is in terms of nutrition
far above the average as far as diet in the Trust Territory is concerned.

Mr. Yares What does that mean! You deliver K rations to them!
Whst Jdnd of Zood are you talking about

Mr. Winsri Dried foods, fresh fruits and vegetables from Ponspe.
ae varied & diel &s far a8 protein, ®arch, carbobydrates is concerned. It
is prepared by putritionists.

90011521
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Mr. Dra, Tdary Louow wba they don't court the <3700 Tt may
wdmestion of sithing stu.

Mo Yans. Why isthat ¢

Mr.oe Youxc. T am inforied by the medical authorities at Brook-
naven. that the chuldien under o are 100 smail 10 be subjecied to the
whole body conunts

Mr YTk Why!

MiopE Yousao T don’t know whether it is the size of the chilld or
whether the measmement it-elf might have some efieet on the child,
bt the whole bods count is not given to chilidren wnda 5 veurs,

Mi Yames Is there an application of som kind of radiation i the

test iteelf? .
Mr. Drau. No.sir. . .
Mr. Yates. Thenwhy don’t they give it tothe children’ .

Mr.pE Youxe. . Wevzen from D.OLVEL s here.

Mr. Deat. Thisis Dr. Wevzen from our medical group.

Dr Wevzes Thare are fwo puretdems_ One frvolyes Josee sell oy
about 2ooninures, Fohmb that s oo prorders s o0 i oy
serions profien g th e Shation or e vestrane o
leated for sne't peisans Yoo mep gt et o v e
“Mro daTiss For ol we knows the elshiten may have heen o

taminated too? .
i Dea. Yesoenn I they have been drinking the eoconur mith.

CAUSLS OF RADINTION EFFRCTS ON BIKIND ISLAND

Mi.Duxcax, What accounts for the rather extreme sariations, from
w27 which is within your Inmits 1o 3.160

Mr. Dy T oam at a loss to answer that, Mi. Dunean. unles- (e
posibihiey that some of them didnt eat as many covonuts or dvink -
whneh cocanut ik, There could be some variations of some kimd i
their metaboli=ni. T really don't knaw.

Mr Yames Tiaes prahody know ¢

Mr. MeCiaw, Yeo T know, Tadieallv two thine< acemmt for 1l
varmtion, Ore ons o ek o The s atsmis foovh wles o Tos

virions mdiy vbaads are catine, Fhe othie s as Toad solin of Ui jeen

t p— . . ~ . e
Hive veen Hvine o the slndTlonec 1L, et - - e
Dbl not et e s to Peg os T g by e v g

R AN [RTTRZI PURUBITIRES sty -))). B

MUY aTEe Sy bey

M MeCraw. About- 3972 T believe, the earliest ones eame in alemt
‘33'7;’. so some poople live been there oy e cone Soveat s saae fave
N there 1 ovear op Teee, Jhe body Timdens o3 cebrne e e nr o
Cfietion of tive, so the ivedjyvadinls jootr e papmation that fuve beer
here the Torgeest and hiave been eating the kivgest quanties, baseea ol of
counut, hiave the highe-t Buiiens and ar - oeviving tin hsgoest racdine
DL ampea e,

ML Yatee I have the impression that you told the committee that
MATT vou suggested to the people on the island they ought not 1o eat
the food there. but that vou would provide the food from ountside
sources. If ¢hat is true, why did the count nevertheless mo up in 19787

Mr. Drae. We understand that they have beey pating coenpntc I
*asn't there s0 £ um telhng you what survey (eamn members repeuted
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to us. Thev snid rh'v' the wornle Favg boer (ating -cine ~oncr e They
had s droucht. and 2 Q‘lh‘l""r of frezl varn- av V1lipy vpny ’3‘2‘:'!-\:-3‘:':'
mivic of the coconut mnlk than thev mighr ordinanhy.

-

OUTSIDL FEEDING PROGRAM FOR BLEIN1 RESIDENTS

Mr. Yares. Did they eat the coconnts and did they drink the mili
bicans vou werern’t providing them iwith adequ: ate food and water !

Mr. Diac I will hiave to defer to our fnemL ir, Inteyios ac ot~
wis provided

AMi. Y aTs \\Jlx somebody answer that? \\J.o are his friend: 4:.

Interjor: -
AL e not sure.

Mo Y aTes \;, o+ v yon don't have anv friends,

MiLian ] was afr«ldof(lmt

Mr. Yams. Somebody ought toanswer that question.

Were vou on duty then. 1. Winke! 7 When did vou take office

Mr. Wivkre. Ttook office in June of 1977,

M YaTee. Who did you have in charge of this oporatxon’

Mr. WixkeL T was in charge of the operation. and under me the
Distriet Admnistrator was in charpe of the oporqnon The fecding
Jrocrum \\.n autiated in October and November of 1477, and ample
Inod supnhe: to provide a halanced diet were delivered. have becn
dehivered. Nuuiitianicts accompanying these supplies and staying wiil.
tneweande £ = neriod of time to help them and as<is! them in the
utihzation of the food and so forth. We have no reason to beheve the
fond was not consumed, inasmuch as thorc is no evidence of uncon-
staed quantities in any size at all,

Mi. Yates. What kind of food did vou deliver to them? Ihd vou
al~odeliver watertothem?

o N~ VR Department of Agriculture foods, and fre<h foods
1o funale. and water was delivered. I do not know myself in what
quantities.

Perhap~ the Distriet Adwministrator could respongd to that. hecauss
he hue accomnanied one of the shipments in the first instance.

YR ') s~ Let’'s hear from him.

Whatvearcmving o ind aut e whe thev went back to the roronute
and lh( vev T OT v warned asainst eatne the coconnts and the
nithk.

X0 peReea. T am the Deputy Administrator of the Marshall
Islands. *

Coconut is something that the people can see. Thev will drink the
nilk. They do that even when we visit the island periodicallv, Thev
affer v cocornts 1o drink. <0 ns long as they have coconuts in their

re sbelieve that thev will drink it.
AT >nin the face of warnings not todrink it ?

M OoneBri v Yes, sir.

Mr. Yatrs. Then thev continue to eat the coconut and drink the milk
and eat the food that the government gives them.

My, O, prBruar, The Jast time T was there they were still eating the
coconuts. They have been told not 1o eat thein. To stop them {rom esat-
.2 that.sir, we have to remove the people from the islands or cut down

rotal number of trees

YaTee * hatistheonly way youcan doit.
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DESIRL OF BIEINIANE TO REMAIN ON BIKINI ATOLL

Mr. Yares. Your Jetter indicates that the Bikinians want to sta)
on the atoll. Isthat impossible ¥

Mre. Vax Creve. In our judgment. it would be improper for them
to remain because of the medica! risks involved. and thie Department
of Energy agrees with that conclusion.

Accordingly. we mean to persist in our plans to relocate them. this
in the interests of their physical safety. We recognize. of course. their
preference to remain. That is why we have had thiz problem for sonse
30 vear< and if will continue for some decades hence. We arce simply
trying to meet 1t in the most reasonalle way we know. recognizing the
physical threats that exist if they remain on Bikini Island.

CATSES OF RADIOACTIVITY ON BIEINI ATOLL

Mr. Yates. Let’s look at it a minute before we go to the High Com-
missioner’s statemnent.

Thi reazon they cannat repinin there 3 barause af ghe rpdinnct v
of vhe coennprs avebwaroy Towas the foodothe bovate, rather thoy the
exterr s cases i wos the yoad Jano o a e pop o ?

“Mrs. Vax Cueve. 1 behieve 1t is a combination of both.

Mr. Yates. That wasn't My, Deal's testimony the last time. A~ 1
remember his testimony the Jast time. it was intemal causss vathe
than external causes: is that right. Mr. Deal?

Mr Dieay T ohunk mavbe bath are rieht. The external radhation has
to bc considered. Lhe mierne! 1s 56 laod that it evershadews the
external - .

M1, Yares. How potent is the external: and suppose vou did nor
have the internal radiation? Would it Le feasilide for them to remain/

Mi Deae The external gadiatiog is ahout Yike Denyer Calr

My, YaTes. It would be as dangerous as Denver. Colo.. 15 to those
who live in Denver?

Mr. Dear. Yes, sir.

Mr. Yates. They are not evacusating the city of Denver. arc theyv?

Mr. Desv. I hope not.

Mr. Yates. So. therefore. the amount of external radiatinon in the
cityv of Denver is not considered suficient for that eiry 1o b evacuated.
1 essume. therefore. that if that is the same condition on Bikini. the
basgic canse for vour suggestion or yonr recommendation thar Rikin.
ians be evacnated s the ingestion of the food and the water: corregt?

My, DRaL Y es ir )

Mr. YaTes. Now 1f the Bikinians wanted to stav there. stay on their
atoll. if they did not consume the water and the foxl that was there,
I would deduce from what vou say that it would be as dangerous for
them to live on Kili or Jaluit or any one of the other islands as it
would on Bikini. right ?

Mr. Der. Yes. sir. the other izlande are quite——

Mr Yoy That erts us 1o the hasie guestinn then s Cap_yop fegd
thew and gve them water frop oD i rces that woudd perimt then
T Bkt 6 Tiiat tiey W oulid not be takmg in ihie radintea foodl
an WalL

ST Drar. If vou ask my opinion. Mr. Chairman. LIMXLL’%L:‘QML]"
concluded that it is probably impractics] to have people hving in
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an ares where they arc able to fann it and to take the water from the
sree. I think that iz a practical situation.

CONTAMINATION OF POOD BOURCES

Mr. Yares. Suppose you were to plant other coconut trees. How
long does it take coconut trees to come ¢

Let's ask the next question. We talk as thougl. coconuts were the
only food there. Isn't therc other forxl?

Mrs. Vax CLEvE. T]me 1=, 1indeed,

Mr. Yates What otler foods do they eat !

Mrs. Vax Creve. Breadfruit. papaye.sweet potatoes.

Mr. Yates. Arcall of these containinatc.l/

Mrs. Vax Cuevr Al of these have turned oui to v contanmaied
when grown in Bikini.

Mr. Yates. That is because of the soil being contaminated?

Mrs. Vax Creve. That is correct.

Mr. Yares. And the contamination in the <nil is tran~ferd ta the

fOO(]' AN T-“""T' 1ono gy Taey Cal o, Torl w e il e el s
T hnited s thic ean ans

ealr Dear That is.orvect.

Mr. Yartes. Hov muchi 31 a chore is it ta biing fool i from the
outsidc ? Suppose it wire a barren atoll: they didu’t have the oppon-
tunity to grow things,

Mrs. Vax Crevy 1 think it is entirely feasible 10 ring fond
from the onmdo What we believe. however, pleato b tene et :1‘

is nat feazille fa oXpect Paoane ds e as o e e e e
not eat the thines thet ave mowine there and nos ey oo 0
)ﬂ_’__'--'* We conld ool thomn entneiy i ouls s s T

N ELLNELERLL ,
coul(l not b’\r themed: "!.\ (WA {1010 0: mn" fre al IRPEE IR

CONTAMINATION OF GROUND WATER

M Yates. How do they get their water now ? What i« the watey
that 1s contaminated 7 [5it from wells?

Mrs Vax Cueve. It is a groundwater upply as Tunder-tand it ae

Mr. Dean. My undercr'xmlm" 1z that there ame <nne Cislerns too,
some runofl water from rain. Lut T think 1t is the wells too. They e
10 use the wells under certain conditions. There isn't enough ciztern
water.

Mr. Yatrs. There is not cnough cistern water. The Ci~TE1y wWaler 1-
1ot contaminated, s it i

\fr "oy, Not to anv extent to cause them this kind of problen. wir.

- L Andth selbwateric contaminated ?

Miopean Yes an it

Mr. Yates'Is there any way of decontaminating 1the well water?
Can vou bnil the conlnn\m'xm\ out?

Mr. DraL. No. sir. It would take a very sophistieated ey veipny of
resins used in chemiral proces~ing0 TChov e the radine iy,
M1, Y a1 iR TFow aihrwrTm o n exprasive st

Mr. Drar. I really don't know. We have never Jooked at that prob-
len, thiat 3 know of. except back during the fallont dayvs there was a
questic : shout decontaminating milk, and there was some Jooking at
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LOCAL FOODS BANNED IN 19074

Mr. Yatzs. We are now up to 1976. Let's go back to the interroga-
tion or page 1171:

“Mr, Yates, Were vou still the AEC in 19761

“Mr. Dear. We were ERDA in 1976,

“Mr. Yares. So vou became a little more alarmed thar when yon
were the Atomic Energy Commission. In 1076 you first encountered
this kind of a test. Is this an annual test that you had been making
of the people 7™ ’

Of course. in retrospect now my question is not correct, hecause you
knew about it in 1074, You knew about the water certainly in 187+
In 1676 the coconnts were first becoming ripe. Mr. deBrum. together
with the Bikiniens, was eating the coconuts. But you were not drink-
inithe water{

Mr. DEBrra. Not the well water,

Mr. Yatee. Were vou eating the pandenus in 19761

Mr. DeBrrat. Sonie people ate them.

Mr. Yates. They ate the pandanus. What else was growing there?

Mr. DEBrry. Papaya was growing on the island.

Mr. YaTes. Papava. Anything else !

Mr. DeBroot. gumpkins.

Mr. Yares. Pumpkins?

AMr. DeBroot. Yes.

Mr.vYA'rr.s. And people were eating all of these things. all the vege:
taliles?

TTT. DeBrry. We hed indisgtinn that eame of ther admitted they

atgthem. sir.
Mi. Yatre Thev ate themp
Mr. DeBrun. Les
Mr. YaTrs. And were vouigld vou were not toeat them?
Mr. DeBrua. Tnev were told that 1ty e guestipn-bic, sir and not
to eat them. )
Y INITIATION OF 7TPl FEEDING PROGRAX

Ar. Yatrs. And all during the period starting in 1872, every month
a ship canie 1o Bikini with food !

Mr. DeBroy. Yes,

Mr. YaTes. And water?

Mr. DeBruat. No. no water.

Mr. YaTtes. Just foodf

M. DeBroosr. Yes.

Mr. YatEs. So ther were drinking the cistern water?

Mr. DeBreoat. Yes.

Mr. Yarrs. And vou were supplving them with food. Were vou
supniyire themaeit enouah {ond! . h

My DeBnust At tjmess we tried tn supply them with enough.
There were times vree e gonld not get there 1g (me, @ir.

AT Y \Tee. So in phe meaptime they hind 1o eps epepnnte?

Mr. DERRTM. Sometinies thei weme pating coconyis, ves. Thev 'm_di-

ca!cd_t_}%g_ur_‘u_i. '
NIT. Tates. Thessid !

Mr. DeBrroy. Yeso o
Mr. Yates. Why could you not get there in time!
r
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Mr. DrBrry. We wanted to get there in time. At times we had
serious transportation problems and were down to one ship for trips
to the outer islands. Sometimes. the odds were against us, but we tried
to do the best we could.

Mr. Yates. What do you mean. the odds were against.you?

Mr. DeBroat. We were down to one ship for all the outer islands
at times.

Mr. Yatrs. And one ship would not service the island or the people?

Mr. DeBruar. It takes three field trip ships to service. to make a
completc circuit of the Marshall Island group. once a month.

Mr. Yates. How many ships do you need for the food for the
people who were on Bikini? Was one ship adequate for & month's
sugp])' of food?

Mr. DeBreas. If we have one ship committed only to Bikini. ves,
one ship wili do it. The ship that is committed to service Bikin also
services other islands in the Marshall Islands.

Mr. Yates. You mean provide food for the other islands’?

Mr. DeBroy. It provides services, it brings in copre and takes in
trade goods so the people can buy it,

FREQUENCY OF BERVICF TO BIKINI 1S8LAND

Mr. Yates. Mavbe we had better find out about where v = work
throughout the islands.

Horw long would vour lapes be? Presumably your schedule was one
ship &8 month with food for Bikini.

Mr. DEBrUys. Yes.

Mr. Yates. And how often were there lapsesin this?

Mr. DeBrust. Not very much, There were times. as I receli. when
we could not provide a ship until it was & month and & half late. ¢ir.

Mr. Yares. A month amYn hialf late; you mean two weeks after the
schedule.

Mr. DEBrry. Two weeks efter.

TYPE OF FOODS PROVIDED

Mr. Yartes. After the schedule date. And what kind of food? You
said vou provided staples? What do yvou mean by staples?

Mr. DEBruy. Staples in Mershallese terms 1s rice. flour, canned
meets, milk.

Mr. Yartes. Nococonuts?

Mr. DeBrry. No coconuls

Mr. Yates. I mean from the other islands.

Mr. DeBrun. We never shipped any coconuts from the other
islands.

Mr. Yares. Why would you not? If coconuts were such a delicacy
#-r +he Bikinians, why would you not provide coconuts for them, oo {

Mr. DeRBrest 1t was not a part of our feeding program. sir.

Mr. Yates, If vou were a Bikinian you would have liked cocnnns,
would vou net. fron: otner ylaals

1. DeBruse 1 wonld be chnibing a tree and getting it myself.

Mr. Yates. You would not worry apout rudialion. -
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Mr. McKasy. How do you get coconuts in the program? What kind
of a bureaucratic round-about do you have to go through to get them
‘on the program?!

Mr. DeBrra. T guess we just include it. make sure we have enough
money to go amuncﬁu

Mr. McKay. Would you have authority to approve it ?

Mr. DeBreat, No, sir. It would have to be approved by the Figh
Commissioner.

Mr. McKay. Could he approve it rlone or would he have to get
aprroval up here?

Mr. DeBrex. I think he has authority to spprove it, the Higl
Commissioner.

Mrs. Vax CLeve. Yes.

Mr. Yates. Mr. DeRrim. vou said if cocanute xwere nat sunpphicd to
Youas a Ikiman. vou wonhi b cbodav e e oo e e

AT DEDBRUM. Y eso 11 they were syvailabde gr e 380 nd, yes

Mro Yates. Apd Uit ave aviole bl o theneland are thev nat’

Mr. DeBrosr 3 es

Mr. Yarre, foaf ven dnnat mive them e eaconiets they are going
to climis the trees 1a oot the epensw s muer f They a1 containin g

Sir. DrBruon Thev ppave beey das gt air

NATTRL AND THE TYPL OF ANALYEIS BY DOE

M Yatrs. Let’s go back to the interrogation.

“So vou became a little more alarmed than when you were the
Atomic Energy Commission. In 76 you first encountered this kind of
o test. Is this an annual test thet you had been making of the people !

“Mr. DeaL. Yes, sir.

“Mr. Yates. What kind of tests. mos.thly. cemiannually. everv four
months. or what?

“M- Drav T can supply you a statement for the record. T will give
veo son  information.”

Then sere is placed in the record on pages 1172 and 1173
a pretty goad statement of tests that were made and a very bad esti-
mate of the csulis of the tests. We find in 1961 the fndings. “ploto-
graphed and 1lentified organisms on reefs and i~land-. No gross anon:-
tlice seen 1 plants and animals due to radioactivity.”

1676 shows “exposure Jevels to the Bikinians varics considerally
fromn icland to island on the atoll.”

Februam 1967. “confirmed ‘earlier survey results for external
redigtion.”

That does not tell us anvthing. “Cs-137 and <trontium 90 predomi-
nate in terrestrial organisms, Co-60 and Fe-0J 1n marine organisms.”

What docs that menn. Dr. Deal?

Mr. DravL. It means that in the fish that they were catching they
found cobalt-60 and Fe-55.

Mr. Yarrs Inlarce amounte!

Mr. Drain. Idonot know, sir.

Mr. Yates. This resnlt does not show that then?

Mr. Drar. No. We did not {rv to give vou a complete copy of the
reports. We just tried (o give you the highlights of the surveys at the
ti:pe, and probubly, &s vou say, did a pretty poor job on that.

2011534
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Mr. Yates. Yes. .

Mr. McGraw, \nd the value is

Mr. YaTEs. Of

Mr. McGraw. For Bikini 22 people in the sample. The value

uite a bit higher than Rongelap. but still a factor of hike a thirg o1
%e standard that we would evaluate with. This is of course 1877
numbers.

As T recall the 1074 data thre valus for Rikint was like 1. Or the
previbus page (T value for Bikini was.12s, 50 between 1xid and 1977
the velues went up by a factor of 10.

DATES OF WARNINGS TO PEOPLYE OF BIKINI

Mr. Yares. If all this is true. sir. why four years ago in 1974 werc
yeu sdvising Mr. DeDBrum to tell the Hlk]nlam not to drink the weil
water and why were you then—yon were bringing food in four vears
2go because theve is e fand an Ty 2

Mr, DEBreae That s rioht s<ir,

\IT }AT&S Con“\]]lln'ﬂf‘fl ) ar.e (‘""‘"‘ln'\'f) »* f"‘ '7

Mr. DEBroy. That is correct. ~ir,

Mr. Yares. Theén the foea came in two years ago, right? W er _ud
the coconut trees start ma(mmn’

Mr. DeBroy. About twn veg:r:arn

Br Yares Wese vou alloy 1he them (o eat the food that was grow-
ing or Bikini twe vearsago. Mr. McGraw?

Mr. McGraw, Were we a]]omnﬂ them two vearsago’

\(-— \ LTS, Vo.-

Mr. McGRA. S hen was the recommendation mede? Did vou say
four vears ago!

r. DeBRevar, Yes appraximately abaut fonr years apn |

AI ATEs. You have coronut~ growing on B.kmi two vears azn
You have pandenus and papevas and breadfruit growing two venis
8¢c Foowvears ens wny told them not to drink the water. there was ne
oo Iy s . onad vou told them not to eat the food. Were yvou
told not (o eat the food two yesrs ago’

Mr. DeBroy. That was the time. four vears ago. Mr. Chatiman,
that people were told that they were examining their food and the)
hed suspected

Mr.Yares. And they were told not toeat ic?

Mr. DrRroot. They were discquramed from eatinz.

Mr. Yarre, Wore they told not 1o eat the food all thronel s
Qg"m]’ Thev wWere told not 10 m’mh“frm, thy “em all Quitee Do

vy ( -

ir. Dp'ﬂnrv Yre

Mr Yares, Were thev told not to eat the fond &1l during_th
E)emod tnn?

\.m

v

" further analysis convinced them otherwise.
g vsis never convinced them?
;2w 2. erconvinced them.
Mr. Yames. So o they were gold all uging this peringd nat to eat the

A
{fevmes t

h Mr. DeEBrua. Yes.
T ————

(
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ADEQUACY OF FOOD SUPPLIED BY TTP] ADMINISTRATION

Mr. Yares. And in the meantime yvou were bringing them food?

Mr. DEBruy. Yes. sir. ) '

Mr. Yates Every month except where you Japsed?

Mr. DeBroas Yes,sir,

Mr. Yates. And there was adequate food for all of them!

Mr. DeBroas. Yes.

Mr. YaTes. Youare sure of that?

Mr. DrBruat. To the best of my knowledge sir.

Mr. Yams Isthet true. Mr. Weisgall ?

M~ Wrier v w That is not quite the understanding of the Bikinians.

As Mil Lejriens has explained 1a v, the peaple Hvine ap Riloe
wonld car the feod crovane an tie st b over thoaset they hiad bean,
DUV, Trl 1 Ve gnass g vl b &t
1 1:¢ boats Wele noi commng on as regular besis as was hoped
for. and according to Mr. Leviticus, when a family would run out of
food it would eat food growing or Bikini. be it coconuts. pandanus,
or bresdfruit.

IEE L EIE AN X ’\\é_";,
foll

REQUEST FOR MORE MONITORING OF BIKINI

Mr. Yatrs. Let's go back to Mr. Jude's statement,

Mr. Note. The second reguest we convey to vou todsy. Mr. Chsir-
man. is that your suhcommmittee closely monitor the nupcoming radio-
Jogrical and foodstufl tests to be conducted at Bikini Atol). The people
hving on Bikini Island desperately wish to remain on Bikini Atoll.
and they are hopeful that tests on Encu Island will show it to be safe.
They understand that the recent test results are preliminary. and they
hope tnat resettlenent on Enen will prove to be possible,

Mr. Chairman. we cannot dezcribe .ha sorrow felt by our people &s
thev Jearned, with bitter disappointment, that they must once again
Jeav - . kini. Despite the contradictory statements of the U.S. Gov-
r amu - over the last ten vears. the people of Bikini have begun to
understz vd the situation they face. They have told us that if the up-
coming i-1s show that our people will not be able to live on Bikini or
Eneu for t, v next 40 or 50 years. the people living in Bikini are pre-
pared to relovate to Koli and Jaluit.

TPCRADING CONDITIONE ON KIJILI ISLAND

A move to Kili, however. and the establishment of Kili 85 a perma-
nent home for the next two generations of Bikinians cannot come with-
out help from the U.8. Goverminent to develop Kili as a functional.
livable community.

For alinost 30 vears we have lived on Kili. thinking each year the:
we will move to Bikini the next vear. As we face the possibility of au
more years on Kili. it is clear that we must think and plan in longer
terms.

As vou know, Kili is an island with no reef and no Jagoon, and eccess
to the island is very dificult for most of the vear. Faced with thes
conditions. our people have not proccssed copra in large quantities be-
cause boats visit this island rarely. Months frequently go by without
a visit from passing ships, and our only communication with the rest
of the world s by radio.

1153b
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BROOKHAVEN NATIONAL LASOZLIORY

: ToMN ko MISE ) (NI
4 ' - ASS\J\/v ;:L./' ‘\: »...r\_,"k [l\v
- X
Uz om ledw YOn 11870
12T, & Liwsd e 80 Frtaeel L Dee (572, 342 4207

Juns 21, 1¢7¢
Dr. Williar L. Roi:scu
L.
Laurence Livermore Laboretcry
F. O. Box 80t
Livermore, Cal:rfcriie ©45°55.
Dear Bill:

The er.closed tables Fresernt 6zsimziric ané body burdern informat.icr
or. former Eikirn rec:*'t* . NKet exterrel exposure rates (bachcround sat-
tracted) were o-:tainel fror "Exterrzl Exzosure Mzasuremsnts at Bikiri
Atcll"™, N. A. Greenhouse et &l., BNL FRspert (ir press). Dosameiric modsls
were outlined ir. sesverel irfcrmzl reports anl are aveilakle uporn reguest
Input data were obteained frerm "wnoie Body Counting Results from 1€74 to
1979 for Bakini Jsland kesiderts"”, k. £. Milterberger et &l., ENL Rsport
(in press) and from unputlished bicasszy results. New infermztiorn or the
long term remcvel of 137ce s being der:ved frorn replicate countes of
formzr Eikainiens done 1; January arnd Mey 1%72. This prelarainary irformz-
tion is also includsd, but we wo.ld like to corroborate these resalts with
urine bjoassay cete w.izh will ot be eve:letle for several more weskes.

If you hzve e~ cuzstions ¢r npeec edi:tional informztion, please
cortact me at FIS €¢£-4207 or Eon Militenberoer at FTS 6&6-25CC.

NEG/1m
Enclosures
cc: E. Leésa*d

k. Milterberoer

J. Naidu

T. MzCraw (JES)~
B. Wacholz (EV)
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2:Fcaw

6130

b070

6019

vlll

bUY7

6ll5

bluy

Residence
Interval
Yedrs

7.3

3.3

5.3

.40

INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS

Yo,
S &

Bone Marrow

bose Equiv.

During § Post

Residence Inr.
mkem

C
bc<

L30=*

9.9

97

51 %

Huwhv + Huusu

Dose Equiv.
During & Post
Kesidente loc.

o

Net External
Dose Equiv.
During Residence
Interval

Total Body
Dose Equiv.
During & Post
Residence lut.

e uRem X miem wkem
480 950 1400
580 950 1500
200 Y4, 300
Y0u 430 1300
LU0 bt 1200
420 Lyt 1100
15y 10U )
430 520 950
760 8RO 1600
240 520 760

Dose Equiv.

and Post Residence

Interval
nikem

1600

1600

300

1300

1200

1tu

lbU

1000

1700

810

Toral Bone Marrow

5011540
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Db

Nuwber

6015

6030

6129

6027

6010

6105

6007

6008

6071

Kesidence

Interval

Yedrs

1.7

3.3

4.3

3.3

7.3

8.3

.88

4.3

1.0

INDIVIDUAL DOSIMUTRY DATA FOKR BLKINIANS (cont'd)

,.
oGVn b bcw

Bone Mirrow
Duse Equiv.
During & Post
Kesi1dence 1lut.

Huunm +
Duse Equiv.
During & Post

Resfdenze lnt.

137m
b

a

mRkem . lmKem
31%* 650
Jyx 1200
51% 330
39* 7060
Bo* 1100
39% 1100
150% 400
15 190
17+ - 850
18* 220

Net External
Dose Lquiv.
During Residence
Interval

mien

220

400

520

400

YO

401

1100

110

500

130

Total Body Total Bone Marrow
bose Equav. Lose Equiv. During
During & Post and Post Residence
Kesldence Int. lnterval
__mKem o mRen
870 900
1600 1600
550 900
1200 1200
2000 2100
1500 150
2U0u 2100
3oo 310
1400 1500
350 370

5011542



1D

863

6086

buoYy

6073

6072

6119

Bb4

9606

6059

6124

Residence
Interval
Years

4.3

8.3
7.3
1.0
7.3

7.3

7.3
1.3

. 88

INDLVIDUAL DOSIMUTRY DATA FOK BIKINIANS (cont'd)

ccmﬂ [N wo<

Bone Marrow
Duose Equiv.
During & Post
Kesidence laorc.

Huwcm + Huwsca

Dose Equiv.
During & lost
Residenze Inc.

mKern — mKem
120 620
240 990
150% 580
130% 490
8% 330
130% 730
130% 960
130% 1400
15% : 240
10%* 180

Net External
Dose Lquiv.
During Residence
Interval

Total Body
Doose Equiv.
During & Post
Residence Int.

e Rem o Imkem
600 1200
1100 2100
1100 1700
Yho 1400
130 460
Yhy 1700
950 1900
950 2300

160 400 -
110 390

lotal Bone Murrow
bosce Equiv. During
and Post Residence

Interval
mRem

1300

2300

1900

1600

1800

2000

2500

410

400

5011543



INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

90 90
5r b 137, 1370
Bone Marrow Cs + Ysu Net Dxternal Torul Body Total Bone Marrow
Dose Equiv. Dose Ekquiv. Dose lLquiv. Dose Equiv. Dose Equiv. buring
Kesidence During 6§ Post buring & Post During kesidence During & Post and Tost Residencc
Ib Interval Kesldence Inct. Kesidenze Int. Interval Residence Int. Interval
Nuwber  Years ke _wKem uken ___mkem mRew
6058 5.3 b3x 550 600 1200 1300
6036 . b4 7.6% 260 77 340 340
6110 8.3 Yy * 450 1000 1400 1500
6UbL1 5.3 b3=* 520 6lLU 1200 1200
6092 6.3 T4k 1000 8LO 2400 2400
6080 .88 10% 200 1o 310 320
6018 2.3 27% 1100 28U . 1400 1400
6103 3.3 39% 1200 400 1600 1600
6028 5.3 63% 1200 600 1800 1900

0044 5.3 63% 1600 600 2200 2300

501 15U



INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS  (cont'd)

90, 90
sro by 137 137m ,

Bone Marrow Cs + Ba Net External Total Body Honmw-wo:m xun«wz

Dose Equlv. Dose Equiv. Dose Lquiv. Duse Lyuiv. bose Equiv. r:ﬂwam

Kesidence During & Post During & Post During Residence During & Post and Post Residence

1D Interval Residence Int. Residence lnt. Interval Kesidence Int. Interval

Number — Years mKem wKem mRen ___ mkem mRem
60062 4.3 514 540 520 1100 1100
bU34 7.3 s6%* 11e1¢) 900 18006 1900
Bobb 7.3 8o 430 Yyou 1300 1400
6050 2.3 27% 410 3a0 710 740
6009 4.3 77* 1600 LU 2200 2300
6049 2.3 41x% 1600 EIN 1900 1900
6042 .55 10% 510 /2 580 590
6Ul4 1.6 29y=* 1300 210 1500 1500
6012 7.3 130% 1500 950 2400 2600

6016 1.3 130% 1500 450 2400 _ 2600

S 3011545



tD
_ Number

6013

6094

6005

6135

6125

0067

6002

oU0bL

6112

6035

KHesidence
Interval
Yeuars

1.8

1.3

9.3

1.3

1.3

6.3

INDIVIDUAL DOSIMETRY DATA FOK BIKINIANS (cont'd)

[#
mcmn & ;o<

Bone Marrow
Dose Equiv.
Durinhyg & Post

Residence 1nt.

mKem

41%

74%

12

11

45

54

7.1

9.5

Cs +
Dose Equiv.
During & Post
Residence Int.

mKem

1300

1300

470

330

BY0

780

260

600

Net External
Dose Lquiv.
During Kkesidence
Interval
mRem

300

BUO0

230

170

Juu

160

Total Body
Dose Eyuiv.
During
Restidence Int.

mKem

1600

2100

700

500

2100

1700

70

490

420

1400

lotal Bone Marrow
During

bose Equiv.

and Post Residence

Interval

710

510

2100

1800

680

500

430

1500

501154b



IDh

Number

6090

BO

6017

6045

6108

6063

525

934

6068

6106

6025

Residence
Interval
Yeuars

3.3

1.0

6.3

6.3

3.3

3.3

INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

comn & ¢o<

Bone Murrow
Dose Equiv.
During & Post
Residence lnt.
miem
46

18%*

9.0
43

19

120
60
39«

34%

ToLal Budy

Dose Equiv.
buring & Pust
Kesidence Int.

miem

Total Bone Marrow
Lose Lquiv. During
and Post Residence
Interval

mRen

Huunm + Hu\s_rh Net External
Dose Equiv. Dose Equiv.
During & Poust During kesidence
Residence Int, Interval
_mKem . Ih?ns
640 430
200 130
1200 1100
150 120
210 50t
020 5
350 120
1300 7060
630 820
750 400
900 400

1100

330

2300

270

731

1100

2100

1500

1100

1300

1100

350

2700

280

NN.C

1600

1200

1300

011547



1D
Number

Kesidence
Interval
Years

6113

6060

6032

6123

60938

60065

6004

6018

6126

6003

6114

4.3

2.3

3.3

4.3

4.3

.55

6.3

2.3

8.3

1.0

INDIVIDUAL DUSTMUTRY DATA FOR BIKINLANS

90, 5 90

Bone Marrow

Dose Equiv.

During & Post

Residence lnt.
mKem

19
27%*
39%

50%

39=%
130
10%
150
45
250 '

12+

Huwmw + 137w

Dose Equiv.

Ba

During & Post
Rebidenze Int.

mKkem

360

960

480

390

130

1100

1100

170

Net External
Dose Lquiv.
During Residence
Interval

mRem

520

300

1100

120

(cout'd)

Tocal Body
Duse Equiv.

During & Post
Kesi1dence 1lnt.

mKen:

880

790

1400

1000

720

Y1lo

200

1900

1400

1700 —

290

Total Bone Marrow
Duse Equiv. Dburing
and Post Residence

Interval
mRem

900

1400

1100

760

1000

2100

1400

1900

300

5011548



INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

50 . 90
v 137, . 137 .

Bone Marrow Cs + 'Ba Net External lotal Body fotal wowm zunﬂnt

Dose Equiv. Dose Equiv. Dose Lquiv. Duse Equiv. Lose Equiv. chw:m

Kesidence During & Post During & Post During kesidence During & Pust and Post Residence

1D Interval Residence lat. Residence Int. Interval Residence lnt. Interval

_ Number — VYears mKen o mKem __wRem mRem mRem
bUb4 7.3 Bo* 400 Y00 1300 1400
6023 4.3 77% 990 500 1500 1600
6131 . 6.3 110% 950 52U 1800 15900
6011 6.3 170 550 B20 1400 1600
6081 .97 12% 490 120 610 620
6133 7.3 130%* 1900 950 28(h 3000
6048 .55 6.5% 590 72 661 670

*Phese values were derived from average male or average female dally activity ingestion rates for Sr-90.
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Budy bBurden buta fur Hedically Registered Children Relocated trow Bikini Atull

131
e dmiany o Mey O AL
1979 1929 1979 1919 [HPAUIIVS SR T 3
Yre Yra e, Potadsivm 117, Potasasium :
Age  Height  Werght Ou Ot Hesult Result Result Kemult Coioneny N
¢ Bex  Lyed Lew)  hg)  Bikemi o Bikini pCy By Grams  wGr kg Crame ; .
60 ¥ H 5 105 20 3 10 -- - - 2.8 0.10 35
6029 W 6 112 20 5 .10 - -— - 4.7 a.11 25
6100% H 5 99 1 4.3 .10 -- .- -- 15 0.56 24
60214 H 5 103 19 4.3 . 4 1.2 e 6.2 0.23 51 .U._.:mw
6020 M 6 167 20 2 1 s 2.1 12 1.4 6.27 37 Qs
b1ure M 5 90 1 4.3 ST 16 0.9 46 7.6 0.096 4y 2t
60I4* M 5 104 10 4.3 .71 9.0 0.33 34 HLL HUL 15
60 /B ¥ s 99 1 - 0.40 3.0 0.11 18 - - --
Yil'T o 4 5 9% 13 4.3 LJ0 -- - -- 3.0 u.11 33
6090 ¥ 6 108 5 5 .10 -- -- - 4.9 0.18 3
6101 r 6 104 1Y 5.3 .70 51 1.9 12 6.9 0.20 15 A1 aict
$056* ¥ [ 100 17 4.3 B 4o 1.7 NC o 1.4 0.27 49 1ot &l r
6us} r 7 107 16 1 .12 - -- - 5.8 0.22 6b

“ludicates children were & yrs or less Aprii, 1978

MC ~ Mot Calculeted

o001 15%S
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|

6138

6133

6tlob

6124

6180

61462

bBody Burden Date foc

Sex

Age
(yr)

4
20
23
16

32

12

18

Height
(cm)

150

163

160

150

114

173

16}

Won-Medically Registered Adult Hale Privr Residents of Bikini Atoll

Weaght
_(hg)

58

57

65

44

84

67

53

Yre. Yre.
On otf
Bikini Bikani

4
k]
1 1.42
? 1.0
6
4 )
6 0.42

_danuasy e Hay
1919 1979 1979
137, Putsssiva 137¢,
Result Hesult Resulr
_nCi____kBq  Crum  nCi___kBy_
8.5 0.31 144 -~ --
2.8 0.10 165 -~ --
5.8 0.21 170 5.4 0.20
2.4 0.08Y 101 HUL MUL
17 0.6) (91} -- -
34 1.3 141 - _—
1220 45 122 620 23

1979
Potassium
Rewulc

Craw

131

139 hv
teay Teom Pepceal

Rate Censtant
& ~ 1

Lol %10

50115351



6139
6140
6144
. 6152
6135
6160
6165

6175

RS s o8l

6185

Body Burden Data of Non-Medically Regis

Age
Bex  {yo)

r 38

r 22

r 16

| 4 11

¥ 20

¥ 34

r 65

1 4 36

- Junuary
1979 1979
Yrs. Yis. D, Potsssium
Height Werght On otf Result Result
(cm) (kg) Bikini Bikini nCy  kbyg __Liam _
161 64 0.33 4 3.8 0.34 13
140 Y’} -- 3 2.1 v.0J8 89
146 Lo 0.17 0.42 21 1.0 94
150 44 1 0.42 37 1.4 105
157 59 1 1.42 2.4 0.04Y 123
155 (1] 6 0.42 390 13 120
153 55 6 0-.67 360 1t 67
142 60 - 1.5 6.6 0.24 76
155 6] - -- 11 U 4l 90
151 55 4 1 8.5 .31 105
&b 41 3 2.5 2.1 60 14

teced Adult Female Prior Residents ol Bil ini

Atoll
NP . &
1979
137¢,
Reuult
_uCy | kBy

1.7 0.063
8.6 0.12
13 0.48
3.9 0.14
150 3.6
140 5.1
5.2 0.19
4.6 0.17
3.4 013

1979
Potussiua
Resull

Crawsy

112

94

89

90

82

~W.an —vn\.uw

Teem Remeval
Rate Coagraet

d-!

5011558



Body Buiden

Duta of Nou-Medically Hegistered Adult Freuale Prioc

Sex

Yrs
Herght Werght on
(cu) (v ) _Bakini
152 54 0.019
155 -- 2.3
151 73 ]
156 6b 2.5

Kesidenls

ol Bikini Atoll

Ycu
olf
Bikini

5.5

Zhﬁ 1979
31 Ce
Kewult
ey KbBq
1.6 U.05%9
1.9 0.070
HiL HOL
HUL HUL

Hay 1979
Putuusium
Result

_Lrae
107
14
116

98

93011559
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Body Buiden Data *fur Non-Hedically Kepivtered Adulescents and Childien Frioc Kesideots of Bikini Atoll

May 1979 Hay 1979

Yru Yis 3¢, Polseaium
Age Height Weight on otf Kesult Result

o ¢ Sex o Lewd Lug) Bakani Bidant oty kg L
6200 H 14 139 43 1 W71 110 4.1 1l
6202 H ) 100 19 5.3 Ry 1.8 B.0b) 5)
6207 N 12 138 35 4 4.5 HDL HDL X}
6208 ] 10 136 33 4 4.5 MUL HDL Iu
6225 M 13 125 25 5 1.13 HUL  MDL 53
6201 F 5 92 15 4.3 .12 HLL HDL 54
6204 Y 5 104 2) 1 .12 1.1 0.040 57
6212 ¥ 14 151 30 i 3 HDL MDL 13
6213 r 10 121 25 | ] HDL  MDL 56
6217 r 10 126 25 ? 9 HUL HOL 44

5011561
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PERMISSIBLE DOSE FORINTERNAL RADIATION 41

Table 1. Maximum permissible body burdens and maximum permissible concentrations of
radionuclides in air and in water jfor occupational exposure

]

X lMaximum! Maximum permissible concentrations
i Organof |permissible
Radionuclide ! reference* ‘ burden | For 40 hr week For 168 hr week
and type . {critical organ | in total | ‘
of decay " bold face, ‘ body | (MPCl. | (MPC), | (MPC;. | (MPC),
, ; | oglue) | (wefem®) | (uciem®) Ul (ucfem®) ¢ (uciem?)
JH.HTOor HiO. | Body fissie : 10° + 01 '5x10=} 003 | 2x 10
£~ (sol) ! Totalbody '2x10° | 0.2 Pgx 10| 005 |3x 10
(Hy (submersion; | Skin E i L2 x 107 | 4 x 107
1 . ; i .
(Be? (50} ! GI (LLD f i 0.05 10-2 ll 0.02 4% 107
[ { Total body i 600 6 6 X 10~* 2 i 2 x 10-¢
! Kidney swo |9 |8 x 107 I3 13 0me
D Liver Eogu 9 18x 107 3 [ 3x 10
" Boue A SN IV =0 P2 % 107 7 Y6 x 1
, Splezn R I3 30 | 4% 1078 J 20 12 x 10t
finsol.y | Lano : | 10~ \‘ ' 4 x 1077
peraLn ¢ 005 ;9 x10™) 002 :3x10°
(CHCO,)  (sol.) ! Fat 1300, 0.02 'd4x107%; 8x 107 107
- | Total bocy w00 1003 1sxa0 000 2 x 107
" Bone Cooann i nng ; 6x 107 [ 001 2 x 107
{submersion s 2 l 5 x 1078 ', 10-%
JF12 fsol. ' GI(SD P002 [ 5x 107 8x 1072 x 10
g- Bone and . . l h (
. teeth 24 ;0.2 { 3« 10~ i .06 S« 10-¢
"Toralbody 20 | 03  i4x10-%4 009 107
finsol.y  GI (UL , ©0.01 1 3% 10 5 x 107 | 9 x 1077
; Lung i | 2 x 10-3 ‘: ! 6 »x 10-*
Nazt (sol.; : Totalbody 10 . 10 |2x 10774 x 10~ ' 6 x 10-*
By CGI(LLD) | I 0.0 2% 107 43 x 1072 1 7 x 1077
| , i
(insol.} 1 i 9 x 10~ | L3 x 107
12 x 1077 ‘ 3% 107, 5% 10~
1
__—__—————\- - T T -“—_—; i:‘ ‘__-_—_——
Na (sol.} ' GI(SD 16 v 107 ! 10~ 12 %107 4 x 107
2,y . Tenal horv 7 un) 2x 107% 4 x 10°% 6 x 1077
dinsel. | GILLD '8 x 10710 3x 107, 5 x 10°
, Lung i ! bg s 10-7 '3 % 107
* The abbreviations GI. ;. . "% iestogas  Latestinal tract, stomach, small intestine, upper
large intestine. and lower .o K AT
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 63
i !Ma.ximum l Maximum permissible concentrations
: ‘ i Organ of permissible X
ok Radionuclide ! reference burden ! For 40 hr week s’ For 168 br week
and type (critical organ  in total ' i
= of decay bold face, body  (MPC,. ‘ MpC, | vpey, ' (MPC,
el ‘ dluci  (uclem®) | (uciem?) [ (ucjem?)  (uciem?,
. s Cs1%e (sol} | Totalbody | 30 2x 107 4x 10~ {9 x10% 107
16— B y | Liver ’ 60 5x 107 7 10~ |2 % 10-3 2 x 10~
:84 Spleen |80 7x 107 o= 2% 1070 4 x 107
Muscle (90 &x10- 10~ i3 1073 4 x 1077
o= Kidney | 100 8 10- 10~ 13 107 4 % 1077
s GI (SI , 0.02 5 x 10~ [ 8> 10=* 2 » 10~
o | Bone [ 400 0.03 4 x 10| 001 2 x 107
. | Lung s ‘ 0.06 9x 10|  0.02 3 % 10~
o= (insol. fLung ! | ! 2 x 10~ ! 6 % 107
o | :GI(LLD ; 2% 1071 | 3 x 10~ | 6 x 10~ | 10
- ! 4 Cs197 (sol." : Totalbody | 30 |4x104|6x 10" 2x10~ 2x 10
J-s £ v em ! Liver P40 I 510~ | 8x 10 2x 10~ 3x 10
- " Spleen [ 50 'éex10~'9x10 2x10 3x10°
s | Muscle i 50 7x10~4 10~ 12 x 10~ | 4 x 10
)= i Bone i 100 10-3 2 x 10-7 : S x 1074 1 7 x 10-8
- | Kidney P16 10-e 2> 3077 5 5 1074 [ § » 107
y—¢ Lung [ 300 53078 8 x 1077 [ 25 1073 | 2 > 1077
, GI (SI) }' 0.02 5% 10~ 8 10-3 |2 x 16-¢
_ L :
o (insol.) | Lung ;‘ ’ 10~ ], 5 x 10~
. GI (LLD) I 10~ 2 x 107 “ 4 %108 x 107
- wBal®! (sol.}  GI (LLD) 5% 10~ 10~ [ 2 x 107 | 4 x 107
- “y Total body 50 0.1 2% 10~ 003 |7 107
A ‘ . Bone bosa | ol 3% 30 . 005 |10
. f‘ Laver . | 20 4 x 107 7 10-4
l Muscle 2% 10|40 7 5 10~ 10 2 ¥ 10
. i Lung 25 100 1 40 73 107¢ " 10 2 5 10
‘ ; Spleen 3x00 | 60 10m 20 4% 10
f Kidney 4 » 100 ] 70 10-2 .20 5 % 10
- H ' . 5 .
. : (insol.) Lung { | 4 x 1077 10~
_ i Gi(LLD ! 1550107 9% 1077 12 x 107 | 3 x 107
; Balo oy | Iy { g x 104 2x107 3x 16~ |6 x 10t
, B,y , Bone 4 | 6> 10 10— 12 x 107 | 4 x 10-
, Totz! body ’ 9 i 0.0 3% 1077 5 x 1072 10~
, I Liver 103 ( 2 5 5 10~ 0.9 2 % 10~
, . ! Lung Pawas | 4 o9xi0m 2 3% 10
) 1310 ‘ 5 10~ ! 2 4 x 1078
EEE 1} 14 > 100 6 104 iy 2 4 > 104
{ Kadney l4 N (C 2 3 104 3 5 % 10
_ | .
(insoi.,  Lung { { ’ 4 x 10~ | | 10~
CGIQALD F7x 10— | 10" | 2104 x 10
k]
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- COCDHIRIUL 07 1705 1H SUSISTENGS CROS A'D) FISH AT By JSUve ™~

® .o

FODPRONTT WD OF AVERWE COVTINTION RN OF COMENTRTIO!
Shadh o OSNPES  ROG RELIEIGT T e i

i Loconr Fear (Grezw) 6 /Y ' 3,549

 Cocorwt eyt (lives- S .
T (i 16.5 4,832

i Coconut Fear (emrs) 31 3.9 - 53117

| Coconut Verr (Serorm, : ) '
- SPRIN3Y) 8 yJj 16-52

© WL COCONUT 14ZAT o .27 - 3,51V
Cocoiur FLuip R 13.5 L2

Bt . 2 . 65 o 5;'2-7.8

{ SouasH 8.5 B 32N

" Parrva AL : 1.6-31

- Buws 02 0.54-1.3

' SiEET Porato 26 . 235

HowkBB

WaTER-ELON 2.6 . 0.26-7.2
GamoEn FrutTs Ao 5.g '
VEceTAsLES (Avirzss of '
SOUASH, PaPAYA, Buiiis,
- SWeET PoTATO, fa*:zr:-zt_o::) :
' + . ,_+
Fist (uoer) , 6 : 0.026
Bavestic Pt ' - 15°
- ot ' L~
+ Frow V. Nosinan
.

Estimaton rros DIkint Fic pATA
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TIOHCF *°Sr g SRSISTONE CROS AU FISH AT B ISLAD

. FO0D PRODUCT 0, OF SWPLES  AVERNGE COTITOATION  RAVE OF CONRITRATIC:

P - m/chr I PC1/G WET VEIGHT

" Coconur Mear s om . 0.0033 - 0.02

. Coconut FLuip® - 0.0 -

- BREADFRUIT 2 1.9 0.47 - 3.4
HaTERELO! 8 0,031 .  0.012 - 0.053
SauasH 6 0.034 0.024 - 0.15
Faravs 5 0.29 - 0,052 - 0.39
SwzeT Potato 1 0.13 ' ( -

Garoen FRUITS A 0.13 ) : { .
VeeeTasLes (Avzracs oF b
WaTericLon, SoussH, Pasava,
SN:_ET PUIATO) . ) y
Fisy ¢ u,LET) 0,076 o “
Coavs o 0,005
DoEsTic VAT ) 0,011

\

** ASSUMED TO BE THE SAVZ AS COCOUJT MEAT
4+ Fron V. NeLson A0 B, Scrzil
** Frov 1975 Bikint Dose Assessrent
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Trercm 4 L L s fEmre e mmie e

QOETNTION OF 22 24%y SJ"SISTDJ Crops w00 Fisu aT E)"'U IsiaeD

D PRODUCT . OF SYPLES  AVERAS (O CERATION O ORI
o k " PC1/6 TET 1 TG R e
Coconur KeaT o .. 28x10 4.1 % 2075-5,30°
Coconut FLuip - : 2.8 ¥ 10’5'E .-
BrReADFRUIT 1 - 1.7 x 107 -

HurervLon K: 1.3 x 107 C 44 x 052,000
Souasy 6 8 x 1070 0 zsaebygan
Paeava 3 8.3 x 100 6508 - 1m0
Garozn Fry o .. ' o

el 22 o ogx1t - |

PAPAYA) ' ' T

.‘FISH'G"»';U,ET)‘F 6 13078t |

ASSUED TO BE THE SAMT AS COZONUT 1EAT
+  Frot V. Kosan

LY ~
-~ .

. A ———
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RADIATION PIOTECTION CUIDANCE
FO? FEDIRNAL AGENZICS

tlemorondum for the President

Pursuant tn Cxccutive Order 10831 and
Public Law §06-373, the Federal Radia-
tfon Council hzs made & studv of the
huzards and use of racdhation. We here-
with transmit our first report to you
concerping our findings and our recom-
mendations for the ruidance of Feacral
ezcncies in the conduct of thuir rodia-
tion protection activities.

It is the stutulory responsibility of the
Councit to “* * * advisc the President
with respecl to rrdiation matters, di-
reclly or indirectly aliecting hcealth,
Including guidance for all Federal azen-
cies In the formulation of raciation
standards and in the establishmeont and

. execulion of prozrams of cocperation
with States * * **

Fundamentaliy, setting basic rodiation
protection sizncnids invoives pass:ing
judgment on the cxitent cf the poassible
health hazard society 15 wilhing to accept
in order to rcauce the known henefits
of radiatizcn., I involves inevilubly a
balancing Leiwesn total hezlth protec-
tion, which might require foregoing any
activities inzreasing exposure to radia-
tion, and (h= vizorous promotisn of the
use of radiciion and atcmic energy n
order Lo ccnicie oplimum benefits.

The Federal Radiation Ccuncil heos
reviewed availnlle knowledrc on rcdia-
tion ‘effects and consulted with sciantists
within and ouilsice 1he Government.
Each member has also examined the
guidance recornraended in this mcmo-
randwn in hisht of his siatutory responsi-
bilities. Althoush the guidance dzes not
cover all phaszs of radiation protection,
such as interna) cmiilers, we find that
the guidance which we recommend that
you provide fer the use of Federal azen-
cies gives apprcpriate considersation to
the requirementis of health protection
and the beneficial Uses of radiation and
riomic encigy. Our further findings and
recommendations follow,

Discussion. The fundamential proklem
in  estabhzhing  radiction  proteciion
puides is Lo allow as much of the bone-
ficin]l uses of jonizing radmibon as pos-
sible while assuring that man is not
exposed Lo unduce hazard., To get a tiue
Insight into the scone of the problem
Yand the irpacl of (he decisions inolved,

Von review of the beacfits and the hazards
is necessary. ’

ILis important in censidering both the
benefits and hazards of 1ndintion to ap-
preciate that man has existed throush-
out his histery 1 a bath of natural
riedhation.  This backeround riadiation,
which varies over the carih, provides a
patial basis for understandings the eof-
Jfects of radiation on man and scives as
o) fodicator of the ranves of yadintion
exposures wilhin which the human popy-
Iation has developed and inereased.

The benefils of awizing radiation.,
Radiation properiy controlled is a boon
Lo mmnkind, 11 has been of inestimable
value In the davnsis and trentment of
diseascs.  IL can provide sources of

nrene
I TR
Vel

~

enerry greater than any the world has
yet had available. In Sndustry, it is used
as 8 tool to measure thickness, quantity
or gqualily, to discover hididen flaws, Lo
trace hiquid flew, and far olhier purposes.
So many rescarch uses ferjoniziny: rad:a-
tion have been found that scientinls in
many diverse ficlds now ranl: radiation
with the microscope in value os & work-
ing tool.

The hazards of {onizing radiation.
Ionizing rad:ation involves health haz-
ards just as do many other useful tools,
Scientific findings concerning the bio-
logical cficets of radiaticn of most im-
mediate intcrest to the establishment of
raudiation protection slandards are the
following:

1. Acute doses of rndiation may pro-
duce immediate or delaysd effects, or
both.

2. As acute whole body doses increase
above approximately 25 1cins (unuts of
radiaticn dose), immediately observable
effects increase in severity with dose,
beginning from  barcly detectable
changes, Lo biolozieal siens clearly indi-
caung damage, to death at levels of &
few hundred rems.

3. Delaved effects produced either by

acute irrad:ation or bty chronic irradia-.

tion are simiarn kind, but the ability of
the body to repzir radiation damazcge is
usually more efiective in the case of
chrenic than acute irrzdintion.

4. Tne delzved eflccts from radiation
are in gencral indistinguishable from

familiar patholozical condinons usually |

preseniin the population.

5. Deinyed eflects include genetic
eficcts (effecis transmitted to succeeding
generations), increcezsed incidence of
tumors, hfespan shorterunz, and growth
and development changes

6. The chiid, the infzent, 2nd the un-
born it:fant appear tc be more sensilive
toradiztion titan the acdult,

7. The various orcans of the body differ
in their sensitiviy fo rodintion.

8. Ajthouzh jonizing radiztion can in-
duce genctic and somatic effects (effects
on the individual during his lifetime
other than genct:c effects), the evidence
at th2 present time is insuffizient to jus-
tify precise conciusions on the nature of
the dosc-cifect relationship 2t low dosces
and des2 rates. Meremver, the evidence
is in3uilicient to prove cither the hypoth-
esis of a ““damase threshold” (a point
below which no damoare occurs) or the
hypoihesis of “no threshold” m man at
low doses.

Y WSy V]

¢. Ifont acmumes a Ciroct Ynesr v
tion belween bicleieal oot oo
amount of dosc, i1t then becomer ez
to rciale very low dose to gn ur, ..o»
bloiomcul elicet even thouthat i o, o
toclabie It is gencrally amresd tL.- 0 -
cfiect that may oactually ozecur v -
excced the amount predicted by ..
assumplion.

Basic biclocical essumplions.
ere {nsufiicien. data to provide o = -
bacis for evalunting radiatien ezl
cll typas and Javils of frradiation 3T -
{s particular uncerstainty with resprzs .
the biclogical cifects atl very icwy ¢:
and low-dose rates, It is not pru
therefore to essume that thercas a [0

is absolute cerzzinty that no cfier
occur. This corzideration, in =<
to the sdoption ¢f the conservat::
pclliesis of a2 inear relation kziwes .
lozical effect and the amournt of ¢:
aslerimines our hasic apvroach (o il
formulation ¢f radiation profco..::
guides.

The Jack of adecuate scientific 1nlc
mation makes 1t urgent that 24¢ o
research be undertzlken and nper c¢--
cCeveloped to provide a fiimer bocs
Appror,
member agencies ¢t the Federa! Roc.
tion Council are sponsoring and enc:.. -
aging research in these areas,

Recommendadicns., In view ¢f i
find.ngs summarized akove the follreir |
recemmendzations are made;

It is recommended that:

1. There sheould not be any man-mzl
rad:ation exposure withou: the €
tion of benefit rezuliing from suzh -
rosure. Actividjes resulunginman-rn ©
radiation exposure should be avihe:.o..
for useful apphicatiens riovided in @ -

ommendations -sct forlh here:n =
Tollowed.

Juis recommended that:

2. The texm

“Racdialion_Proies .-
Guide” be adopted fer Federad vze, 7
term 1s _defined as_the_radmafiz
which should not be excecded vil..:.
careful considcration of the reasz.:
doiny s0; every eort should be n- o
encourzge the maintenance of rod... .
deses  as  far below  tliss guice. -
practicable,

It is recommended that:

3. The following Radiation Proic::
Guides be adopted for normazl poaces.:™
opcrations:

I

Type of cupostire Condilion Dosc (rem)
Jtadatlon wiiber:
W) W el badv, head anagd tronk, e tive Wood farm- [ Aecinntiated dowe. ., Stimee the nuruber of yeoes !
G orpans, kot wds, v Bens of ey e age 13,
13 weeke. . o 3
(1) Ekin of wiuic body aod thytodd. . ooeneovonn... {\' S J0.
m,
() Jiande and fongarms, hat snd ankles ... ... A
[ GO RPN errecemsaresranoan U1 tniciosram of Fdbm-oN e
bavlopies) cquus alunt,
() Other izans ... erestaceeeacaad Ceveaceean .- {\‘cnr ......... . 18,
Wwoeeks...... - A
Yopulation:
() Dahive Yo} 05 (whinle bouly),
{1) Avenye, ., & (renasly),

The followine poinis nre made in re-
Intion  {o  the Radilion ProtecUon
Guides heremn provided:

.
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(1) For the individual in the pois.’
tion, the basic Guide for anmmil vl
body dose §s 0.5 1em. Thus Gwide @,



Wednesdoy, May 18, 1960

plies when the individual wholc body
duses mre known. As an opcralional
technique, where the individual whole
boudy doses st not known, a suitable
samplc of the exposed population should
be developed whose prolection guide for
ennual whoic body duse will be 0.17 rein
per capita per ycar. It Is emphasized
that this is an oprrational techimque
which should be modified to mcet spe-
elal situations. .

(2) Considerations of population ge-

. petics impose a per capita dose hmivation

for the gonads of & rems in 30 ycars,
The operational mechanism descrnibed
above for the annual individuzl whole
body dose of 0.5 rcin js hkely in the im-
meodiate future to assure that the go-
nadal exposure Giude (5 rem in 30
years) is not excecded.

(3) These Guides do not differ sub-
stantialiy from certain octher recori-

" mendations suclh os those made by the

—

-,

Neational Committee on Radiation Pro-
tection and Measurements, the National
Academy of Sci¢nces, anc the Interna-
tional Commussion on Radiolosical
Protection.

(4) The term “maximum permissible
dose” is used by the Nauonal Conurutiee
on Radiation Proiection (NCRP) and
the International Comimission on Ra-
diological Protection (ICRP). Howv.ever,
this term is ofien niisunderstocd. The
words “maximum’ and “permissible”
both have unfortunatle conno:iations not
intended by either the NCRP or the
ICRP.

(5) There can be no single permissible
or scceptable level of exposure without
regard {o the reason for permitting the
exposure. It should be general practice
to reduce exposure to rac:ation, and pos-
itive efSort showd be cairied oul to ful-
fill the sense of these recommendations.
1t is besic that exposure to rag:ation
should result from a real dewitninolion
of its necessity,

(6) There can be different Radintion
Protection Guides with different numer-
ical values, depending upon the circum-
stances. The Guidces herein recoms-
mended are appropriate for normal
peacetime operations.

(7) These Guides are not intended to
apply Lo radiztion exposure resulung
from natural backrround or the pw-
poseful exposure of patients by pracli-
tioners of the healing arts.

(8) It is recomnired that our present
scientific knowledze does not provide a
firm foundation within a factor ¢f two
or three for seclcclion of any parucular
numerieal value in prefeience to another
value., It should be recovnized that the
Radiation Protection Gudes 1ccoin-
mended in this papor sre well below the
level where biolonical damage has been
obscived in humans,

It is recommended (hat:

4. Current protection guides used by
the agencies be contihued on ananiernn
basis for organ doscs to the population,

Recommendations are not miue con-
cerning the Rad:iation Protection Guides
for individunl oronn doses to the popu-
Intion, other than the ponads. Unfore
tunniely, e complenities of estabhishing
guides applicable to radlation expovnre
of nll body ornans preclude the Coineil
from making recommendations conecri-

: - 5011513
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inr; them at this ime, However, cwrrent

protection ruiucs used by the ngencics

appear appropriate op an intenim basis.
1t {s recomurnended that:

$5. The term *“Radioactivity Concen-
tration Guide™ be adopted for Fuedernl
usc. Thus term is defined as the coneen-
tration of radioacuivity in the environ-
ment which is determined to result in
whole body or orpan doscs cqual to the
Ruadintion Proiection Gude.

Within this definition, Radicactivity
Concentration Guides can be deternuned
after the Nadialvion Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is applicable
only for the circumstances under whach
Lthe use of 1its corresponding Radlation
Protection Guide is appropiiate.

Itisrecommended that:

6. The Federal agencics, as an interim
measure, use radicactivity concentration
guides which are consistent with the rec-
ominended Radiation Proteclion Guides.
Where no Radiation Protection Guides
are proviced, Federal agencies coniinue
present practices.

No spec:fic numerical recommenda-

tions for Radicaclivity Concentration.

Guides are previded at this time, How-
ever, concentration guides now used by
the agencies appear appropriale on &n
ipterim basis. Where appropriate radio-
activity concontration ruides are not
available, 2nd where Radization Protec-
tion Guides for specific organs are pro-
vidad herein, the latter Guides can be
used by Lhe Federal agcncies as a start-
ing point for the derivation of radio-
activity conceniration guides applicable
{0 their pariicular probiems. The Fed-
eral Rad:atinn Council has also in:tiated
action d:recied towards the development
of additional Guwdes {or radiation
protection.

It 1s recommended that:

7. The Federal argencies apply these
Radiation Protection Guides with judg-
ment and discretion, to assure th2t rea-
sonable probatlity is achieved in the
attainment of the desired gorl of protect-
ing man from the undesiravle effects of
radiation. The Guides mav b2 exceeded
only after the Federal z2gency having
jurisdiction over the matier has carefully
considered the reason for doing so in
licht of the recommmendations in this
paper.

The Radiation Protection Guides pro-
vide & general framework for the radia-
tion protection reqguitcments. It is
expected (hat each Federal avency. by
virtue of 1ts immediate knowledne of its
operating problems, will use these Guides
ag a basis upon vhich to develop delailed
standards L:ailoied to mect s paracular
requirements, The Council will follow
the acuivalies of the Federal asencies in
this area and will promote the necessmy
coordination to achieve an eflcclhive
Federal prozsram,

If the forezoing recommendntions are
approved by you for the puidance of
Federal agencices in the conduct of thair
radiation prolection activities, it Is fur-
ther recommended that tins memoran-
dum be  publhshed in the FEDERAL
RLCISTER.

AntTnur S. FLEMMING,
Chairman,
Federn! Firdiation Council,

41

The recommendsatiions numbere '
throurh 7" contained in the ¢

cmorandum  arce appreves  {o-
guidance of Federal agenoies, o
mcmorandum shall be published w1
FEDERAL REGISTER,

Dwicyr D. EISENHOWE™
Mav 13, 1960.

[FR. Doc. 60-4539; Filed, May 17, 100
8:51 s}



[Reprinted from the Federal Register of September 26, 1961, as corrected]

FEDERAL RADIATION COUNCIL

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandum for the President

’

BerTousER 13, 1961,

Pursuant to Executive Order 10831
and Public Law 86-373, the Federal Ra-
distion Counci} herewith transmits its
second report to you concerning findings
and recommendations for guidance for
Federal agencies in the conduct of their
radiation protection activities.

Background. On May 13, 13960, the
first recommendations of the Council
were approved by the President and the
memorandum containing these recom-
mendations was published in the Febp-
EBAL REGISTER on May 18, 1960. There
was klso releesed at the same time, Staff
Report No. I of the Federal Radistion
Council, entitled, ““Background Material

for the Development of Radiation Pro-
fection Stendards,” dated May 13, 1960,

The first report of the Council pro-
vided a general philosophy of radiation
protection to be used by Federal agencies
in the conduct of their specific programs
and responsibilities. It introduced and
defined the term ''Radistion Protection
Guide” (RPG). 1t provided numerical
values for Radiation Protection Guides
for the whole body and certain organs
of radiation workers and for the whole
body of individuals in the general pop-
ulation, as well as an sverage population
gonadal dose. It introduced as an oper-
eatlonal technrique, wheére ind:v:dual
whole body doses are not known, the use
of a “suitable sample” of the exposed
population fn which the guide for the
average exposure of the sample should
be one-third the RPG for the individual
members of the group. It emphasized
thet this operational technique should
be modified to meet special situations,
In selecting & suitable sample particular
care should be taken to essure that a
disproportionate fraction of the average
dose is not received by the most sensitive
population elements. The observations,
assumptions, and comments set out In
the memorandum published in the Fep-
ERAL RECISTER, May 1&, 1060, are ~qually
gpplicable to this memorandun,

This memorandum contains 1ecorn-
mendations for the guidance of Federal
agencies In activities designed to limit
exposure of members cf populsation
groups lo radiation from rediorctive
meaterials geposited in the body &as &
result of thelr occurrence in the environ-
ment. These recommendations include:
(1) Radiation Protection Guidves for cer-
taln orcans of {ndividuals in the gerneral
populntion, as well as averages over
sultable samples of exposed groups: (2)

. guldance on general printiples of control
. applicable to all radionuclides occurring
in the envitorunent: and (3) speelfic

guidance {n connection with exposwe

| I L

of population groups to redium-226, ‘In the development of the Radiation

iodine-131, strontium-%0, and stron-
tium-89. It is the intention of the Coun-
cil to releass the background meternal
leading to these recommendations as
Btafl Report No. 2 when the recommen-
dations contalned herein are approved.

Bpecific attention wsas directed to
problems associated with radium-226,
fodine-131, strontium-99, and strontium-
89. Radlum-226 is an important natu-
rally occurring radioactive matenal. The
other three were present in fallout from
nuclear weapons testing. They could,
under certain circumstances, also be
major constituents of radioactive ma-
terials released to the environment from
large scale atomic energy installations
used for peaceful purposes. Available
data suggest thet eflective control of
these nuclides, in ceses of mixed fission .
product contamination of the environ-.
ment, would provide reasonable mssur-
ance of at least comparable limitlation
of hazard {rom other fission products in
the body.

Establishment of the Federal Radia- -

‘tion Council followed & period of public

concern incident to discussions of fall-t¢
out. While strontium-90 received the
greatest popular attention, exposures to°
cesium-137, jodine-131, strontium-89
and in stil) lesser degrees to other radio-
nuclides, are involved in Lhe evaluation
of over-all eflects, The characteristics
of cesium-137 Jead to direct comparison
with whole body exposures for which
recommendations by the Council have
already been made.

Studies by the staff of the Council in-
dicate that observed concentrations ‘of
radiozctive strontium in food and water
do pnot result in concentrations in the
skeletor (and consequently in radia-

“tion doses) ms large ms have been as- -

sumed in the past. However, concentra-
tions of jodine-131 in the diets of small”
chlidren, particularly in milk, equal to
those permitted under current stendards
would lead to radiation doses to the
child's thyroid which, in compesarison
with the general structure of current
radiation protection standards, would
be too high. This is because current
concentration guides for exposure of
population groups io radioactive mate-
rials in air, food, and water have been
derived by application of a single frac-
tion Lo corresponding occupational
guides. -In the case of iodine-131 in
znilk, consumption of milk and relention
of jodine by the child may be at Jeast as,
great as by the adult, while the rela-
tively small size of the thyroid makes
the radietion dose to the thyroid much
Iarger than in the case of the adult. In
addition, there is evidence that irradia-
tion of the thyroid involves greater risk
to children than to adults.
Recommendalions as Lo Radiafion Pro-
tection Guides, The Federal Radiation
Council has previously emphasized that
establishment of radiation protection
standards involves a balancing of the
benefits to be derived from the controlled
use of radiation and alomic energy
against the risk of radiation exposure.
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Protection Guides contained herewn, the

. Council has considered both sides of this

bolance. The Councll hes reviewed
avallable knowledge, consulted with
scientists within and outside the Govern-
ment, end solicited views of inierested
individuals and groups from the genersal
public. In particular, the Council has
not only drawn heavily upon reports
published by the International Commis-
ston on Radioiogical Protection (1CRP),
the National Committee on Radizstion
Protection and Measurements (NCRP,,
and the National Academy of Sciences
*(NAS), but has had during the develop-
ment of the report the benefit of con-
sultetion with, and comments and sug-
gestions by, mdmduals {from NCRP and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council to represent an sppropr:ete bal-
ance between the'requirements of heaith
protection and of the beneficiel uses of
radiation and gtoric energy.

It is recommended that:

1. The following Radiation Protection.
Guides be adopted for normsal peacetime
operations,

Tamx 1—Raounox Protecnon Gumrs ror CERTAIN
Booy Okea~f 18 RELUNOX 16 EXrosiry or Pore
Lok Grours

RPG for” u:e.—m

Organ RPC for indl- of surtsble saz e
. viduals ol e1fan popu-
lalion grovp
Thy’roid..’ ..... 1.5 rem per year... 0.5 rew per year,

0.

- Bent marfow. 0.5 rem per yo . 017 rem por yese,
lone......v... 1.5 16 per yedr... 04 LD T YU
Lone (alter. 0,003 mic-ocrams V] tid

of Ra-2x in the

nate guide).
. adult shuicion
o the bioiorieal
eqviient of
ttus amount of

It will be noted that the preceding table
provides Radiation Protecticn Guides to
be applied to the average of a suitabie
sample of an exposed popuistion group
which are one-third of those spplying to
This is in accordance with
the recommendations in the first repcrt
of the Council concerning operational

‘techniques for controlling population ex-

posure. Since in the case of exposure of
& population group to radionuchdes the
radiation doses to indwviduals are noat
usually known, the organ dose to be used
as 8 guide for the average of suitable
samples of an exposed population group
is also given as an RPG.
Recommendalions as to general prin-
ciples. Contro! of population exposure
from radionuchdes occurring in the en-
vironment {s accomphshed In general
either by restriction on the entry of such
malerials into the ebnvirorunent or
through measures desjgned to lunit the
intake by members of the population of
radionuclides already in the environ-
ment. Both approaches involve the con~
siderntion of aciual or polential con-
centrations of radionctive rnaterial in
air, water, or food. Cuntrols should be
based upon an evaluation of population
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(Reprinted from the Federal Register of September 26, 1961, as corrected]

exposure with respect to the RPQ. For
this purpose, the tota) dally intake of
such maltlerials, averaged over perjods of
the order of a year, constitutes an appro-
priate criterion.

The control of the (ntake by members
of the genersl population of radioactive
materials from the environment can ap-
propriately Ipvolve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entail httle interference with
ususl actlvities, such as monitoring and
survefllance, to those which involve a
major disruption, such as condemnation
of food supplies Some control actions
mey require prolonged leacd times before
becoming effective, e.g., major changes
in processing facilities or water supplies.
The magnitude of control measures

should be related to the degree of likeli- '

hood that the RPG may be exceeded.
The use of a sincle numerical intake
value, which in part has been the practice
until now, does not in many instances
provide adequate guidance for taking
actions appropriate to the risk involved.
For planning purposes, it is desirable
.that insofar as possible contro] actions
‘to meet contingencies
-advance.

It is recommended that:

2, The radlological health rctivities of
Federal agencies in connection with en-

vironmental contemination with rawo-
active materials be based, within the
Umits of the rgency's statutory respon-
sibilities, on a graded serles of appropri-
ate actlons related to ranges of intake of

. radioactive materiels by exposed popu-
lation groups.

In order to provide gu;danre tn
.egencies {n adapling the g:.dec
proach to their own programs, tne
recommendations pertaining to the
_ &pecific radfonuclides in thls memoran-

tha

ap~

dum consider three transient dally rates.

. of intake by suitable samples of eaposed
population groups. For the other radio-

nuclides, the agencles cen use the same '

general approach, the detells-of which
are considered in Staff Report No 2.
The general types of action appropriate
.when these transient rates of intake fal:
Into the different ranges ere also dis-
cussed in Stafl Report No 2. The pur-
posc of these actions is to provide reason-
- able assurance that average rales of
* intrke by & suitable samp!r + anev -4
population group, ave.. .
sample and averaged ove, yerivd ¢ . e
of the order of one vear, do not exceed
the upper value of Range II. The ren-
eral character of these actions is sug-
gested In the following table.

be known Ln'

TasLe T—Oa4bED BCALES OF ACTION

Raungrs of transicent
rales of dally Iniake

Qrsded scale of actlon

Periodie  confirmatory  wr-
veillanee as becvssaty,

Quentitetive survidliance and
roulln~ roctrol.

Evslustion and spplication of
sddit;ona! control measures as
Decessary. :

Recommendations on Jla-226, I-131,
Sr-90, and Sr-89. The Council has given
specific concideration to- the effects on
man of rates of inteke of radium-226,
fodine~131, strontitm-90 and strontium-
89 resulting in radjation doses equal to
those spec:fied in the appropriate RPG's.
The Council has also reviewed past and
current ectivities resulting in the release
of these radsonuchdes to the environment
and has glven consideration to future
developments. For each of the nuclides
three ranees of transient daily intake are
given which correspond to the guidance
contained {n Recommendation 2, above.
Routine contro! of useful applications of
radiation end atomic energy should be
such that expected average exposures of
suitable ramples of an exposed popula-
tion group will not exceed ‘the upper
value of Range II. For jodine-131 and
radium-2:¢, Lhis value corresponds to
the RPG for the average of & suitable
sample of an exposed population group.
In the ceses of strontium-90 end stron-
tium-89, the Council’s study indicated

‘that there is currently no known opera-

tional requirement for an intake value
&5 high ac the one corresponding the
1EG, Heloe, e velue estimated to cor-
respond to doses to the critical organ not
greater than one-third of the RPG has
been used.

The guldance recommended below is
given In terms of transient rates of
(radioactivity) intake in micromicrocu-
rles per day. The upper limit of Range
II is based on an annua) RPG (or lower,
in case of radjoactive sirontium) consid-
ered as a1 acceptable risk for s lfetime.
However, it Is necessary to use averages
over periods much shorter than a life-

‘time for both radiation dose rates and

rates of intake for administrative and
rerulatory muposes. It is recommended
tuav sucl: < criods should be of the order
of orie year. It lsto benoted that values
listed in the tables are much smaller
than any single intake from which an
ind:vidual might be expected to sustal

inJury, . . . '

901135715

It is recommended that:
3. (&) The following guidance on dafly

! Intake be adopted for normal peacelimie

operations to be applied to the aversage
of sultable samples of an exposed popu-
lation group:

Tanrr ITI—Rawngps or TRAN<IENT RATES OF INTACX

{wwcnovceoturier FEw Davi ror Usr v Grabto
BCALY OF ACTIONS BRMmaRzrs 18 T aner 11,

Radionuclides Ranpel Range Dl Range I .

Radium-22¢ 0-2 *X A-AQ

Jodine1311.. 0-10 =100 -1, 00
Strontium-M0.._.. - F-An E(=2 (0
Blroctum-&v..... Al 202,000 2,000-A 0K

1 I the case of fodint-121, the sulishlc samjle would
focludc only small ehilareds Fus avuit (he hPG for
the thyred would put Le exceeied by rater of intukt
higher by & faclor of 30 thas tbese applicnbic o small
children,

(b) Federal agencies determine con-
centrations of these radionuchaes {n air,
water, or items-of food appliceble Lo
their particular programs which are con-
sisten!t with the guidance conizined
herein on average daily intake for the
radionuclides radium-22€, iod:inr-131,
strontium-90, and sirontium-8%, BSome
of the genersl considerations ivolved in
the derivation of concentretion values
from intake velues are given in Siafl Re-
port No. 2.

It is recuommended thet:

4. For redionuchides not considered in
this report, agencies use concentration
values in alr, water, or items of food
which are consistent with recommended
Rediation Protection Guide: and the
general guidance on intake.

In the future, the Council will direct
attention to the development of appic-
priate radiation protection guidence for
those radionuchdes for wiich such con-
sideration appears approprialé ¢r neces-
gary. In particular, ithe Council w:il
study any radionuchides for which use-
ful applications of radiation or atom:c
energy require release to the environmen:
of significant amounts of these nuclides.
Federal agencies are urged to infcrm
the Council of such situations.

ABRAHANM RIBICOFT,
* Chairman,
Federal Radiation Council.

The recommendations numbered “1™
through “4" contained in the above
memorandum are approved for the guid.
ance of Federal agencies, and the menio-
randum shall be published in the Fro-
ERsL REGISTER.

JoHN F. KLNNEDY.

SEPTEMBER 20 1991.
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Table 9. Maximm Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 100% Time on Eneu Island

Case When Imported Foods are Readily Available in the Diet

”7CS+"Sr+

Ingestion External Gamma* Total
Bone Marrow. 121 20 141
Wholebody 100 20 120

ase wnan wocal Subsizience Crops are in Full Use

I R

Ingestion External Gamma* Total
Bone Karrow 233 ' 20 253
Wholebody | 189 20 209

*A11 food crons are from Enev IsTand

*Katural background subtracted
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Table 10. Maximum Annual Dose Rate {n mrem/y for a Living
Pattern Consisting of BJY time on Eneu Island and

20X time on Bikini Island

Case When Imported Foods are Readily Available in the Diet

13704005t

Ingestion External Gamma*
. ot S7e
Bone Marrow 121 67 o 32

Wholebody 100 67 b4 32

Case When Local Subsistence Crops are in Full Use

e 13704005
Ingestion External Gamma*
Bone Marrow 233 67 4y 3»
Wholebody 189 67 Y 34

cn1 15718

Total
188
167

Total

256

165

14

277

133



Table 11, Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 100% time on Bikini Island

Case When Imported-Foods are Readily Available in the Diet

137054305

Ingestion External Gamma* | Total
Bone Marrow 941 256 . 1,197 = 1.2 ren/y
Wholebody 877 . 256 1,133 = 1.1 res/y

»

Case When Local Subsistence Crops are in Full Use

137054905y
_ Ingestion External Gamma* Total
Bone Marrow 2013 256 2,269 = 2.3 ren/y
Wholebody 1849 256 2,105 = 2.1 ren/y

* ocal Background Substracted

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

Bone Marrow
Ingestion wWholebody and Bone
137¢s 2.25 2.25
$éSr - 0.70
18!+2~0Pu - .00,045
LRy T} - 0012
I8 ipy 2t A - 0.00058
External 0.433* 0.433*
Gamma
Total T 2.7 3.4

*Based on an fnitial dose rate for Eneu Island of 20 mrem/y
and assuming the entire dose is from *?7Cs.
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Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING
OF 100X TIME OK ENEU ISLAND AND FOR FULL USE OF LOCAL SUBSISTENCE

CROPS. .
INGESTION : WHOLEBODY _ BONE MARROW AND BONE
137 ¢s 4.25 4.25
305k . 1.5
233+240py - 0008
26dpg - .0021
243py 2™ an - 0.0019
External Gamma 0.433* 0.433*
TOTAL 4.7 6.2

* Based on an ititial dose rate for Eneu Island of 20 mrem/y and assuming

the entire dose is from 137Cs,
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B S e e NN I A T -'-”:*--‘-s -

Table 14. 30 YEAR INTEGRAL DOSE IK Rem FOR A LIVING PATTERN CONSISTING OF

100 ¥ TIME ON BIKIN] ISLAND AND IMPORTED FOODS BEING READILY
AVAILASBLE,

INGESTIOX WHOLEBODY i ) BOKE MARROW AND BONE

137 Cs 19.8 - 19.8

90 S\" bad 2-2

239+240p - 00051

243 - L0013

241 21 - -

Pu/ AM
External Gamma 5.54*% . 5.54%
TOTAL 25.3 27.5

* Based on an inftial dose rate of 256 mrea/y and assuming that the

entire dose if from!37(Cs.

2011582
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
' 100 X TIME ON BIKINI ISLAKD AND FULL USE OF LOCALLY GROWN SUBSISTENCE

CROPS.
INGESTION WHOLEBODY BONE MARROK AND BOKE
137 s 41,6 4.7

QOSr - 5-6
2394240 py - .00094
241 Am - - .0024
261py, /281y - ) -
External Gamma 5.54% 5.54%

TOTAL 47.1 52.8

* Based on an {nitial dose rate of 256 mrem per year and assuming that the

entire dose is from!37Cs.

' 0 5011583
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FREEDOM OF INFORMATION ACT REQUEST I
A iae
August 3, 1979 5
&‘
o
P
. i
Mr. Milton Jordan %
i

Director

Division of FOI and Privacy
Acts Activities

Department of Energy

GB-145 Forrestal Building

1000 Independence Avenue, S.W.

Washington, D.C. 20585

T

W

Dear Mr. Jordan:

This reguest 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:

Vo AR BT

50 15&5




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 fovod will be a significant part of
the daily diet."

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

On the same page the following statement is made:

"It can also be gquestioned 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.

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 doswe egu.. 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.

On page 2 of the attachment appears the following
stat-ment:

"In early iY79, new information was obtained so
that dose predictions for residence on Eneu

Island could, for the first time, be based upon
data from analysis of actual food items of the
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Mr.

Milton Jordan

August 3, 1979
Page Three

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

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

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.

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.

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
records, 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.

With respect to the predicted doses presented on

page 8 of the attachment, please provide a copy
of any and all studies, reports or other documents
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Mr.

Milton Jordan

August 3, 1979
Page Four

or materials which show the number of fatal cancer
cases and the number of genetic 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 B of the attachment. 1In 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?

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:

Sincerely, ' :
/ v '
. /
Theodore . Mitche_1

Ruth C. Clusen
Bruce Wachholz
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