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Dear Mr. Mitchell:

DAYER

The Department of Energy s 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.
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Item No. 1. The statement is based upon testimony presented by

Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others | __—————
: Hearings before Subcormittees of the Committee on Appropriations,

House of Representatives, on April 12, May 22, and June 19, 1978.

Copfes of pertinent portfons of that testimony are enclosed (Tab A).
Additional relevant information 1s available in the Hearings testimony
conducted by the Subcommittee on July 25, 1978. We do not have a copy
of the final transcript of this testimony.
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Reports from Brookhaven National Laboratory indicated that the Cesium-137 tecme

levels of Bikini residents increased with time until 1978, and decreased

thereafter (post-relocation). These data were based upon whole body o

counting measurements. A summary of this fnformation s enclosed (Tab B).

This increase in body burden coincided with increased availability of

Jocally grown terrestrial foods, particularly coconuts. The Cesfum-137

measurements suggest that efther the quantity of imported food available
\ to the people or the quantity of available fmported food consumed by the

people was below that level needed to moderate the increase in Cesium-137 ;i -
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body burdens as locally grown foods became available.
: Fove svesor
Item No. 2. The aerfal photographs of Bikin{ Atoll (which I believe

have previously been sent to you) show that the Bikini and Eneu Islands [meonioe
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 g
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Mr. Theodore Mitchell -2 - August 21, 1979

that the island of Bikin{ ¥s the longed-for howe of the Bikin{ people,
that houses already exist on the island, and that tens of thousands of -
coconut trees are on the island, we feel that it is valid to reise

the question of whether or not access to Bikini Island can be controlled
1f the people reside on Eneu Island. (See also previous comments of
?r. D;gru;.) There are no other records covering the request {in

tem No. 2.

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

Item No. 3(b). FPiease refer to the Brookhaven National Laboratory
{nformation provided 1n (1) above. 1If body burden levels of Cesium-137
were to be equal to or greater than 3 uC{, 1t would be expected that
radiation exposure levels at or above 500 millirem per year would result.

/%ﬂhis assumption s based upon Publication 2 of the International Conmiss1op
on Radiological Protection (Report of Committee II on Permissible Dose for

Internal Radiation). In that publicatfon it fs stated that'the max{imum
permissible bodv burden of Cert:m-137 (assuming that the total body 1s
the organ of critical refererce) for occupational exposure s 30 wCi

(see Tab C). Since the occupational exposure l1imit 1s 5 rem per year,
the body burdan of Ccsium-137 .csulting in an exposure level of 1/10 of
5 rem per year ({.e., 500 millirem per year) 1s 1/10 of the 30 uCi value,
or 3 uCt.

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

process of premavira ta-hnicel articles for publicatfon in the scientific -

Jiterature addressing these i1ssues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess
them. However, enclosed (Tab D) 4s a copy of {nformatfon which the

Lawrence Livermore Laboratory sent to the Department of Energy consisting

of the food concentrations of radionuclides which LLL used in calculating
the dose estimates under discussion.

Item No. 5. The substance of the request addresses the basis of the
s decisfon to employ the Federal radfation guidance. The most relevant
\./ basis for this {s the Federal Radfatfon Council guidance as presented
7*’/1n the Federal Register over the signatures of Presidents Eisenhower
and Kenned -

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

Ttem No. 6. Lawrence Livermore Laboratory (LLL) is fn the process of
preparing this document. It 1s not yet avaflable. The dose estimates
were provided by LLL, however, and copies of what the Department received
are enclosed (Tab F).

Jtam No. 7. In response to your FOI request in Item No. 7, the records
you requested are at the Lawrence Livermore Laboratory. They are in the
process of being assimilated. As soon as they are forwarded here, it
will be determined whether they can be released and you will be promptly
notified. We anticipate no problems at this time.

Item No. 8. Risk estimates of somatic or genetic consequences of varfous
radiatfon exposure levels were not made. Risk estimates for some of the
radiatfon exposure values fdentified (f.e., 170 mi11{rem per year and ‘
5000 milli{rem 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 Radiation (Tab 6]

The Atomic Energy Commission Task Group Report published in the Enewetak
Environmental Ihpact Statement, Volume II, Tab B, pages III-11 and 12
provides a somatic risk assessment for a radiatfon exposure of 250 mill{
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per year, the recommended radiation protectfon criteria for the whole body °*

and for bone marrow.

Item No. 9. No such documents exist.

We trust that this information {s respensive to your request.

Sincerely,

Bruce W. Wachholz, Ph.D.
0ffice of Environment

7 Enclosures

Mrs. Van Cleve, DOI
Mrs. Clusen, ASEV

Mr. Hollister, ADASEV
Mr. Whitnah, OMS
Dr. Weyzen, OHER
. Deal, OESD

. McCraw, OESD
. Brown, 0GC
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Mr. Yarzs. Were the Bikini people under Feders! rpdiation
y.ud.u;ds?

hﬁ{tm;. They were but the radiation dose from intake of food

to rise.
Mr. ’Am.{)id any goover the g.)p? X ¢ |
Mr. [EH;. None of the people have gone over the top as far as the
cesim levels. They are very close to the maximum sllowabl dose

from the maximum of permissible amounts of cesium.

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

w‘%\'ﬁ. and &.:; 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 tell the people not to eat the products. .

Mr. Yates. Was he told to grow his garden and eat that food ! Wa-
he told that hgrti)ould do th]at ! bibited

qr, Jral The original recommendations prohibited eating certain
of the Jocal foods. i P -

Mr. Yares. This is right. But I think I read here the houses were
built on pads of cors! and that they were told not to eat the coconut
crab. You say you brought in outside foods at the initial stages.

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

Mr Drag, Yes, sir.

CURRENT PLEDING PROGRAM ON BIKINI IBLANDE

Mr. Yares. 1 guess outside food is still being brought in.

Mr. pEYorxc. It was not until early last vear. Mr. Chairman. that
the tree crops and some of the other vegetable crops began to becomc
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 OF BIKIN] 1SLAND

Mr. YaTes. When did they get the cesium then!?
Mr. prYournc. As Mr. Deal indicated, when this high leve) of cesium
was revealed, s series of anslysec were carried out.
Mr. Yates. When was it revealed !
Mr. oeYorwe. in 1976,
Mr. Yarzs. Then the Department-—were you still the AEC in 1976 ¢
r. Dear. We were ERDA in 1976,
. Yatzs. So you became s little more alarmed than when vour were
the Atomic Energy Commission. In *76 vou first encountered this kind
of & test. is t you had been making of the people !

H:. Drar Yee sir.
Y. YATES, 3:‘)9 kind of tests, month]:, semiannually, evers four
monthe. »r what?
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Mr. Drar T can supp
you some information an
(The information follows:]

you 8 statement for the yecord I will give
we will supply s summary.

Chronology of Rediolopios! Serveys—PRikini Atoll

Yeour ond type of sursoy

August 1964 : Early radiobiological sur-
vey of Bikinl ‘apd Enewetak Atolls
cobducted by the University of Waad-
ington for AEC. Measurements and
sampling were directed toward ex-
ternal rsdistion, solls, plans, water,
and Lah.

April 1067 : Burvey to fill iz gaps in dsta
In order that dose estimates can be
made for Bikir' Atoll regidents. Team
led by University of Washington Ex-
ternal radiation messurement by the
AEC Bealth and Safety Laboratory,
BASI..

Febroary mﬂ . Burvey work done cop-
currently with cleanup operstions by
University of Washingtor scientists
for AEC. apd by scientists of the
Western Environmenta! Research La-
boratory of the Environmental Protec-
tion Agency, EPA. upder 3 memor-
apdum of undersiapding with AEC.

Jupne 1870: Tearx led by University of
Washington with marticipstion by
Staff of the Public Health Service and
AEC. Collectiop of the first air sam-
ples. Also collected soils, plants. anl-
mals and made sdditional external re-
diation measurements.

May 1972: Followup survey conducted
after coronuts plented oo Bikini and
= - ,ousing coostruc-

Tiuw T-Toule a0
tiop started on Bikipf Islapd Tesm
led by University of Wasbingiop with
participation by scientists from the
Western Exnvironmental Research
Laboratory, EPA, apd AEC Team
performed alr sampling. coliected
soils plants anima!s, and made ex-
terpal radiatior measurements

April 1974 : Followup survey of pumer-
ous Atolla f{pclvding Bikini, ecob-
docted jointly by staff of Upfversity
of Wasbingtor and Brookhaven Na-
tiona] Laboratory for tbe AEC. The
survey team coliected smmmples of
soils. plants. apimals. ground water,
and made external radiation meas-
voemme b

.4 & y of numerous

» undoctac ..otly by Unlver-
sity of Washingioo ané Brookhaven
Nationa! Laboratory for the AEC.
Sa.pies of 90il and food collected
alopg with external rsdistion mess

urements.

- e——— . -

Pindiags
Photograpbed and identified organisms
ot reefs and islands. No gross apom-
alies peen ip plants ané animals due
to radioactivity. S8ee TWFL-83.

Major contributor to total exposure on
Bikini and Eneu Islands is Cp-187.
Levels vary considerabdly from island
to islapd (o the Atoll See HASL-190

Confirm earlier survey results for ex-
ternal rsdiation. Cs-187 and 8r-80
predominate in terrestrial] organiems.
Co-80 and Fe-55 i marine organ-
fsms See NV0-200-§.

Confir. earlier survey results Levels
of Pu in air are two orders of magni-
tode below FRC guides. See
8WRL~111r.

Radionoclide lerels slowly decreas
ing Earlier estimates confirmed by

thepe data.

SSee BNL 50474 and NVO-268-32".

See NVO-269-32' and BNL 50796 in
press.
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April 1975 Preliminary survey of Bi.
kini and Enen Islands econducted
jointlr br University of Washington
and Brookhaven National Laborators
for ERDA. Screening survey of exter-
nal radiation levels apd collection of
some 80i] and vegetatior samples in
preparation for a msjor survey later
this vear.

June 1875: A major fine grid survey of
Bikini and Epeu Island external ra
Qiation levels was conducted by uvr
rence Livermore ubontor,r for
ERDA witk participation by scien-
tists from EPA. University of Wasgh-
ington. Brookhsven National Labora-
torr. and ERDA Alsoc samples of
soil. plants. animals, and cistern and
ground water were collected.

April 1976 : A rurver of external radis-
tion levels oo Nam Islapd, the 34
larges: islend at Bikin! Atoll cobp-
ducted by Brookhaver National Lab-
oratorr for ERDA.

September 187¢. Cobnduct of a joint
surver of 5 Atolls including Bikici
by Unpiversityr of Waskington and
Brookhsver Nstiopal Laboratory for
ERDA Surveyed externs! radiation
Jevels and collected environmental
ssmples.

April 1877. 8ite visits by Brookhaven
Nationa) Leboratary to plar installs-
tior. of windmil] powered afr sam-
vling stationps Bikini Atoll ope of
four sites fus iong-term air sampling
Work supported by ERDA.

October 31977: Brookhaven National
Laborstorr ipstalled wind-powered
lopg-term air sompling statioo op
IB)iokim lsland Work supported by

E

See NV 0-265-32 ' and BNL 50786

Exposure rates on Bikini Island
high!r varisble Epeu JIsland dose
rates lower thar Bikini. cistern
water on botb irlapds is acceptahle
for drinkiug Some well water ac-
ceptable. other wells unscceplable
for dripking. &ee UCRL-51871.
51876 Rev. 1, 51813 Pt 1. 58217¢C
8187« Part 2 5187% Part 3. 51FTH
PL. 5 NVO-266-32° and BNL 079G

To be published

To be published

Bite identified. agreement obtained

Data pot yet avaflable

In 105 Counting ond Urine Bioossay Sompling—Bikini 4dtoll

Year

Semplhing 'Cownting *

1970 *: Ponleé nrine collected. analyzed for Br-80. Cs-137. and Pu-23¢
1971 °. Pooled urine coliected. analyzed for 8r-80. Cs-137, and Pu-239. 240
1872, Ponled nrine collected Ca-187 concentrstion ahows factor of 4 Increaxse

over 1870. 8r-80 incres se is factor of 2.

31873 °: ('x-137 in urine higher than 1870 by factor of about 10. 8r-80 increese ix

faclor of 4.

April 3974 °: First ip vive counting of Cs-137 ip Bikin! residents Cs-137 urine
values about same ar 1973, 8r-80 levelr down pear 1970 valves Pu-239. 23

higher than 1871 br factor of about §¢

Apri) 1975 . Po-236. 240 bigber than 1871 by factor of 10.°
Fall 1876 : Pu-238. 240 bigher than 1871 by factor of 2. Cs-137 urine values

TResults from several lnf‘e&xgblflbod io one report Br-90 apd Ce-137 are dominan! in

the terveatria! ebvironment 80d FeS3

is marice epvirosmen! &nd Am-241 and

P' !“1- 240 are iz portant iz soils Radioactivity on Bikin! Atoll bas declined mignificantiy
L hﬂupnn; sec. diferent (ndividuals at &iferent times as people come and go at Bikin!
ialan

"8 BNL 5M42¢. Rept 1975,

‘Thess restlts suspect. Bamples may have dDes covtaminsted. error {& Bessurement
s =100 o0/0
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May 1977 . Becond in vivo counting of Blkin' rexidents Collection of large volumes
urine mmples results suspect The sverage Co-187 burder for 22 ipdividuals
is 10 times the average for § individuais tn 197¢ Two {ndividusls had
body burdens of Cs-137 of 38 nCi/kg which is very pear the me¥mum permissi-
ble burden of 43 C! /g Memo Conard to Liverman May 11, 1977.
October 1977 : Large volumes nrine samples collected under controlied conditions
to avoid crom coptamination. Besults to be available in May 1978,
)k_%g.r. We made resurveys of the Bikini environment includi.ng
soll and groundwaters in 1969, 1870 and 1972. Annual collection o
urine samples for radiation analysis began in 1970, and with those peo-

ple who were working for the agricultural and housing projects.
Mr. thm_!z-hﬁw
es, SIT.

) r'  aTES. Did you have non-Bikinians working for them at that
tiume

Mr. %L T can’t answer that. sir.

r. pz1 orNa. It is my understanding that there were other Mar-
shallese in the work force who were not from Bikini.

Mr. Yares. You examined them as well. Were they examined
through that time ?

Mr. pEYorNG. Yes. as long as they were on the island.

Mr. YaTtes. Go ahead.

Mr. Eux.. We later included collections from the people who had
return living in the houses: monitoring the Bikini residents was
done by whole body counts in 1974 and 1977,

Mr. YaTes. What is & whole body count?

Mr. Dear, That is & very sophisticated counting system where you
essentially sit in & chair and where you have s counter that detects
radistion from thz cesium that has been taken up in the body. It actu-
ally counts the body's burden of cesium.

Mr. YAm.%}s‘ that the]same itrontiugz 'bod y bat th

r. DeaL. They trave ther in the ¥. You cap see that the
strontium is—-— d e

Mr. Yates. These are like the heavenly twins.

Mr. Dear._You can messure the strontium with urine samples, but
we have not been uble to see much of that in the urine samples avail-
able to date. They do the whole body counting sample for cesium.

We had & msjor resurvey of Bikini and Eneu Islands in 1875.

RESTLTS OF THE 1973 RADIATION BURVEY

Mr. Yates. Until 75 you found nothing. What did your tests

show 1 '
gr. Drag, That is when we began to see the rise in the cesium.
r. 1aTes. Will you place in the record s statement representing

the levels vou found ?
[The information follows:]
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MEAN CESIUM-137 BODY BURDENS IN ADULT MARSHALLESE - 1977+

MALES FEMALES
No. uCi*™ nCi/Kg Body Wte*+ No.  wCH nC1/xg Body Mt
Rongelap W 0.29 5.08 . 20 0.182 .13
40, 114000 +1.97 +0.055 a0
(0.“3-0.680)"“' (0.697-0.270)
Ueiris 27 0.M9 1.79 21 0.0781 1.29
+.048 +0.77 +0.932 +0.58
(0.550-0.215) (0.738%0.131)
Bikind 2 1.0 19.1 20 0.926 14.8
+0.73 +10.6 +b. 47 +6.3
(0.568-3.232) (0.534-2.234)
Medical Team 7 00154 .0195
+0. 00052 +0.006
( .00T05-.00216)

*Reference memo Conard, BNL, to Liverman, May 11, 1977
**Microcuries ’
***Nanocuries per kilogram of body weight
sessStandard deviation
QO.QOR."”

9.11
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Mr. Yares. D j are ERDA

find the ri
Tﬁ-&n *75 we were asked by the Department of Interior for
oI OTBuU1ding additional houses in the interior of Bikini Island.

It was st that time we mounted s rather large survey effort which
included s 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 measurements of the soil, water sam-
ples. vegetation samples, and measuring the externsal radiosctivity.

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

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
Eare an serial survey because we can cover much more territory and
much faster and we can see the same levels.

When you have a person walking around. it takes more time.

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

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 until 77 ¢

HHL That is s very good question.

r. McCraw has done a lot of those surveys. ’

. When the people first returned. there were few if any
terrestrial food items grown in Bikini Island soil. and savsilable for
their use. There are some things that grow wild. There were a few coco-
nuts angd arrowroot. There was a significant planting of coconut trees
during the arigcul*ural rehabilitation effort.

Mr. Drxcax. Those were the ones that began maturing in ‘762 Am 1
not correct ! We are in *78, 80 1ast 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 gap.

Mr.pEYorxe. It started in *76.

Mr. Drxcax. It could be coconut or arrowroot that was being con-
sumed prior to ‘76. You began to notice a rise in the levels of cesium
and that those levels have risen more rapidly since the domesticated
plants mstured and were consumed by the inhabitants.

Mo fiow. TV were initially using s predictive capability for a
number of items in the diet that are now growing in the atoll. All we
;g‘lid do st first was sample the soi] and try to predict the levels in

Mr. Yatezs. Where were they coming from? You said a number of
items were not being grown.

Mr. ) w. A number of items of the normal diet were not lo-
cally avsilable when the people first went back. Those things have
subsequentiy become available and we are seeing an incresse in svaila-
bility, an increase in uptake, and you can't see at what exact point in
time things occurred.

Mr. Drycan. Is there a level of sophistication to measure this that
has been increasing? So we might attribute the greater levels to a
greater ability to measure what was there all along?

T o Yes . measure it easily. You can alwavs measure if

. aadplesc il and vegetstion and went through a very costly

DOE ARCH

IVES
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laboratory procedure. But now we can do the same thing with instru.
ments that are stationary.

CURRENT METHONE OF MONTTORING

_ Mr. Dtxcan. What about the measurement of the level: of cesinm
the 3 ¢ that 1ncreasing in sopliatication o
at your measures can detect levels that werv previously undetect-
able !

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

Mr. Dr~cax. You did early in 1975 But your first whole body count

began in
gr. McCraw. 74
. ) aTEs. Is that when vou first detected the increase?

Mr. McC That is the first measurement of cesium in people. We
hmﬁhnt the levels would be.

Mr. Dorxcax. Were your measurements in accordance with the pre-
diction !

1. McCRax, Yes. All of the surveys that we have done have tended
to support the earlier findings. We have gotten « better bodv of data
and morxe confidence in the radiation doses we are predicting. and we
are Jooking 2* the actual items of the diet and do not have to rely on
estimates of radioactivity in the foods that the Eeoplc are eating.

Mr. Dracax. But your whole body counts in 74 were not alarming.
It wasn’t until vou went back in 75 with yocur mejor resurvey that you
saw tho rise begin?

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
wac done the levels were & factor of ten higher than in 1974.

PEDERAL BTANDARDE AND CURRENT BIKIN] LEVELS

Mr. YaTEs. Above the Federa] standards?

HMr McCraw. If I might explain about the standards. There are two
pumbers. Une is for the ] population. The other is for an individual
where you know the individual's expcsure. We have not exceeded that
individual pumber. We have seen levels approaching this Jower num-
ber for the genera! ulation. We feel that we can use the higher
number or the standard because we are actually measuring the Jevels
of radioactivity in individuals in the population. We know the distri:
bution. We know the highs and we know the lows.

Mr. Yares. Who is to say thst the Feders] standards are accurate?
How do you know the Federa] standards are acceptable ?

. Wedon’t.

r. Yares. Why do you eatablist standards and say if you come to

*Ys «endard srerything is fine, and if you go above this standard it is
..+ ine. How Co you know the Feders! standards are not carcinogenic !
ﬁr Drar I think in the radistion protection field that we are con-
ce we have another philosophy which is the lowest prac-
ticable solution to & problem and it is believed that the people who
work with radistion will not receive— ES
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Mr. DW“’-W
w_oul'd your sop measurements show some level of cesium in

him
E,Mccuw.Yn
¥ vcaN. Do you have any way of knowing that be will not get

Hm N

o
r. Dencan. Thet isall T have. T have to go to another committee.
I just wanted to worry you

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

Getting back to my comment about the Federa] standards, my son
was treaied for a tonsil disease in 1944 by then applicable medics!
standsrds. He was given radiation in the trestment of his tonsils.
Everyone thought it was t. It was s common medical practice.
Thousands of young ple were having their tonsils removed or
shriveled as & result of this treatment. He, like all the others of that
age frou , sre now threatened with cancer because of having been
irradiated 25 years ago. So now these people—I assume the radistion
he received may have been comparable to the ingestion of cesium or
strontium.

The 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 will be the eflect 25 years from now as s
different kind of stimulant or carcinogenic materal is brought to bear
on the body.

So getting back to the question of Federal standards, 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 should estab-
lish lower standards becsuse you have, as Mr. Duncan pointed out,
more sophisticated equipment.

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

Mr. YaTes. You might go now.

Mr. Drscax. It is & question of exercising our best judgment. I
would suggest that five years from now you might even be able to
sustain even Jower levels.

M;%L(‘_Cﬁax—“': ¢ ve looking at 30 year standards, to keep the dose
down for a long period of time. We are trying to keep the dose in s
vear below the annual standards, and all the 30 year doses below the
30 year standard.

BAFETY OF BIKINIANS UNDER PRESENT CONDITIONS

" Mr. Yares. That brings us to the question at hand. JYhat_are vou
going to do? You have the Jevel of cesiumand.strontjym in the Biki-
’MMW ev are sti]] on their 1sland.

Hsave vou told them to oft? For your own good. you ought to
move?

.M%Q.%ﬁ-—“r- Chairman, I don’t know that anyone thinks that this

is a life tlireatening situation at this time.

Mr, Yares. Really? ) '
Mo Dres-It is t‘{;e kind of thing that if you let it continue over 8

Jorg period of time then it would begin to be of hazard to their bealth.
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where he saye—the article is titled, “L.S. E
Return to Bikini Island.”
Nine years ago the U.8. Government told tbe Bikini Islanders it was aafe to
returt to their atoll, once the site 0f Buclear weapons tests in the Pacific Some of
the islanders went home. But now the governmen! has found thst it wa> wrong
According 1o tests last year the groundwater in Bikini is still toc radioactive
for bumar consumption 80 are the coconuts and fruits apd vege:ahlec grown
fo the still contaminated soil Sc the Interior Deparument bac very quieils
asked Congress for $15 million to move the islapders to another Jocstion.

Why are you asking for more money if it is safe? Is it safef Safc
is a relative term, isn’t itt

Mr. DEsL Yes. it is. If it was practicable for the people to only eat
outside flﬁa and mavbe have to drink outside water, then we think
that goes within the Federa] standards, and that is the only guideline
we have to go with.

Since that is not a practical solution and we do see a rise in the
cesiumn in the whole body counting. we believe that they should not
be aliowed to eat the food on the island. and it is probably not a prac-
tical situation. Anv additional resettlement should be on Encu Island
where they can have their schools and other facilities. That is the
direction thev 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 they should stay there? Haven’t the Jevels
been increasing? Qur friend has said they are almost up to the top
of the Feders! standards. If they stay there, won't they go over the

top!?
RIr. DeaL. The whole question is, if they were to not eat the locally
s on Bikini Island, would the radiation dose from cesium
go down?
Mr. Yares. What will you do, bring in box lunches?
Mr. DEaL. That is the impractical part of the solution.

CURRENT FEEDING PROGRAM ON BIKINI]

Mr. WixkeL If I might speak to this part of the discussion, becau<c
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 d on available information. Our decisions have
to be based on the information which vou have been given, which 1
also have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food sup‘flies wert N
provided for the le on the island. In addition. we provided equip- 3
ment for fishing in the lagoon. The outside food is sent in on & regular
basis. These food supplies, while not attractive in all respects from the =
point of view of the norma) diet, because some 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. Yates. What does that mean! You deliver K rations to them?
What kind of food are you ing shout !

Mr. WinxzL Dried foods, fresh fruits and vegetables from Ponape.
as varied a diet as far as protein, starch, carbohydrates is concerned. It
is prepared by nutritionists.

DOE ARCHIVES
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Mr. Dra Ldonibaow why they don't count Jhocliddaie 1t may

BT Estion of sitting stu.

M Yares. Why isthat !

Mr. bt Younc. T am informed by the medical authorities at Brook-
saven. that the children under 5 are too small to be subjected to the
whole body counts.

Mr. Yates. Why !

Mr. pE Yousa, I don’t know whether it is the size of the chilidl or
whether the men-wrement itself might have some etiect on the child,
but the whole body count is not given to children under & vears.

Mr. Yates. Is there an application of some kind of radiation in the

test itself? . i
Mr. DEaL. No. sir. . . .
Mr. Yates. Then why don't they give it to the children’ .

Mr.vE Youna Dr. Weyzen from 1).0.E. is here.

Mr. DeaL. Thisis Dr. Weyvzen from onr medical group.

D Weszex Thore gre o probloms One dnsolves Qv sl Ly
about 20 inutes b thindg that as o probdern sttt il e
e proni as LT enthiation o1 tne anstonet Moo 2t
ated for sttt persons. Yoo, el gn et 00 vl
XY ATt~ Fon all_ we know. the elulien may have been con
taminated too ! —

NI DEA Ses, sir. 1 they have been drinking the coconut mith.

CAUSES OF RADIATION FFFECTSE ON BIRINI ISLAND

Mr. Duxcas. What accounts for the rather extreme variations. fram
@270 which is within your lnnitsto 1.180?

Mr. DL T am at a Joss to answer that, Mr. Dunean. unless tle
possibility that some of them didn’t eat as many coconut- or drink -
much cocorut milk. There could be some variations of some kind
their metabolizm. T really don’t know.

Mr Yares Iaes anvhody knn}]\' ’
Mr. MeCraw, Yo T know. Basicallv twa things account for the

varsitiorn, Qpe 35 1=l DO dpich 01 1The Sabiones fopa iy oo 0 70 s
varions indiviciads e cating, Ll ot 15 Chaal sovie o Ve e
) 3 L manat———

!_m\‘t- Boeh Hvine on the asoid jon T Trr—srre———— v e
FITTOT A Dot Vet L1 ey doateer o e o tho ey, o v e
A PTTIT  t - . e

Mo Y aTEs, Stagineawhey !
Mr MeCrase, Abont 1072 T believe, the earliest ones came in abont
,"i.‘ <0 <0t peopte hive been there G sotie o veat s soioe bve
W here 1 year or Teee, ITo Dody Imedens of cesinn Dadlo S g~ o
'...mf titne, <o the aneddvplyals o 1t e pooutatiom that bave beer
T I Torgres anl e e been eating the Jarge<t qnanties, Tz of
;*'ﬂ"f"l “Tiave the higho<t hundens aml ar T reerrome—there T 1 dia-
Vol i XL » WA M

T, Yates. I have the impression that vou told the committee that
W 1977 vou suggested to the people on the island they ought not to eat
the food there. but that von would provide the food from outside
-ources. If that is true, why did the court nevertheless go up in 19787

Mr. DraL. We understand that they hiay g cocopule
wasn't there s6 Thng you what survey fcam mewbers repeated
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to us. They saidshat the pocple havs beetninacormnassnuiaTh
had s drought. and 2 shortace of fresl, svarer aL Ldm}m daLling
NI o voconut ik than they muohe ordinarly.

-

OUTSIDE FEEDING PROGRAM FOR BIEINI RESIDENTE

Mr. Yates. Did they eat the coconuts and did they drink the mil}
because vou weren't providing them with adocsu.ue food and water
Mr. D‘! aL. I will have to defer to our friend- in Intepior Qi

T Wil somebody answer that? Who are his friends jn

Imer ; -
III. M sL. ] aginot syre.

Mic Yot Appaccsry yon don't have apy friends.

M Diav. 1 was afraid of that.

Mr. Yams. Somebody ought toanswer that question.

Were you on duty then. Mr. Winkel? When did vou take office?!

Mr. WinkrL. T took office in June of 1977,

Mr. Yarrs. Who did you have in charge of this oporahon ¢

Mr. Wixxkee. I was in charge of the operation. and under me the
Dhstriet Administrator was in charge of the operation. The fecding
procram was initiated in Octolxer and November of 1077, and ample
food supplies to provide a halanced diet were delivered. have beon
delivered. Nutritionists accompanving these supplies and staving with
the people for a period of time to help them and assist them in the
utilization of the food and so forth. We have no reason to believe the
foad was not consumed, inasmuch as there is no evidence of uncon-
snred quantities in any size at all.

Mr. Yares. What kind of food did you deliver to them? Ihid you
al~odeliver watertothem?

Mr.WixkeL U.S. Department of Agriculture foods. and fresh foods
from Ponape. and water was delivered. I do not know myself in what
quantities.

Perhap- the District Administrator could respond to that. because
he has accomnanied one of the shipments in the first instance.

Mr. Yates. Let's hear from him.

Whnt venrctrving to ind ant e whe they went back to the coronuts
and the ik 21 Tt Y0ore warned agnnsteanihg the coconnts and the
11 Mt
=70 peBruy. 1 am the Deputy Administrator of the Marshall
Islands.

Coconut i something that the people can see. Thev will drink the
milk. They do that even when we visit the island periodically. They
offer us coconuts ta drink. so as long as they have coconuts in their
surroundings. I do believe that they will drink it.

Mr. Yares. Even in the face of warnings not todrink it ?

Mr. O.peBruM. Yes,sir.

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

Mr. O. peBrus. The Jast time T was there they were still eating the
coconuts. They have been told not to eat them. To stop them from eat-
ing that. sir, we have to remove the people from the islands or cut down
the total number of trees,

Mr. YaTEs. That is the only way you can do it. DOE ARCH\VF—S
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DESIRE OF BIEINIANS TO REMAIN ON BIEINT ATOLL

Mr. Yates. Your letter indicates that the Bikinians want to stay
on the atoll. Is that impossible !

Mre. Vax CLevE. In our judgment, it would be improper for them
to remain because of the medical risks involved. and the Department
of Energv agrees with that conclusion.

Accordingly. we mean to persist in our plans to relocate them. this
in the interests of their physical safetv. We recognize. of course. their
prefercnce to remain. That is why we have had thic problem for sone
30 vears and if will continue for some decades hence. We are simply
trying to meet it in the most reasonalle way we know. recogmizing the
physical threats that exist if they remain on Bikini Island.

CATUSES OF RADIOACTIVITY ON BIKINI] ATOLL

—

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

Thergason they -
f 1L coconts and wares, Tt was the oo the imalic, ot
extringl cap~es that was the vegl e 1o that canioa 7

“Nrs. Vax Creve. 1 believe it is & combination of both.

Mr. Yartes. That wasn't Mr. Deal's testimony the last time. A« ]
remember hic testimony the last time. it was intermal causes rather
than external causes: is that right. Mr. Deal?

Mr. I'rar. T think mavbe both are richt. The external radiation has
10 Le consnivica. The mtermal 1s =0 Lozl that it _avershadows the

W o
M. Yates. How potent is the external: and suppose vou did not
have the interna) radiation? Would it Le feasille for them to remain?

Mr. Dean. The exte jatign j= abont like v In

Mr. Yates. IT would be as dangerous as Denver, Colo.. 1s to those
v o2 Do ver?

Mr. DeaL. Yes, sir.

Mr. Yates. They are not evacusting the city of Denver. are they?

Mr. Deav. I hope not.

Mr. Yates. So. therefore. the amount of external radiation in the
city of Denver is not considered suflicient for that city to be evacuated.
1 assume. therefore. that if that is the same condition on Bikini. the
basic cause for your suggestion or your recommendation M&.}g
ian- Lie evacuated is the ingestion of the food and the water; correqt
X0 TURAL Yes. si

Mr. YaTee. Now if the Bikinians wanted to stay there. stay on their
atol). if thev did not consume the water and the food that was therc.
1 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

T .BI T .right?
aov.DEAL - -sosit.the other islands are quite——

Mr Yme That ovts ys 1o the ba<ic guestion then:
thowr and gve them water frojn other sonrees thnt wonl
3 They would not be taking i the radinted

an IR
XI7. DraL. 1 vou ask my opinion. Mr. Chairman. [ have gfr;gnnllv
1

cﬁxﬂﬁgit!:st it is probably impractical to have people Iiving in

wer than the

C o]
wrinit them

o)

-
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an area where they are able to famu it and to take the water from the
area. 1 think that is a practical situation.

CONTAMINATION OF POOD BOURCES

Mr. Yares. Suppose yvou 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 food ?

Mrs. Vax Creve. There i:. indeed.

Mr. Yatzs. What other foods do they eat !

Mrs. Vax Cueve. Breadfruit. papaya.sweet potatoes.

Mr. YaTes. Arcall of these contaiminarcd

Mrs. Vax Cueve. All of these have turned out to b contatninated
when grown in Bikini.

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

Mrs. Vax Creve. That is correct.

Mr. Yates. And the contamination in the enil ic tran-ferred 10 the
food. apd thore 1s DO oy Loy Cay QI IO o el ot
T edd ; js by cowogl 7

#Xir. DeaL. That is correet.

Mr. Yates. HOw mnch of a chore is it to bring food in frowm the
outsidc ? Suppose it v ire a barren atoll: they didu’t have the oppon-
tunity to grow things.

Mrs. Vax Cievr. I think it is entirely feasible to bring fool in
from the outside. What we believe. however, plso 1o Le trup i (Lol it
is porfeasillde to expot T Jeline s o Dive o g g-ti 21l
not eat the things Tt ate Jrowing there and not i i sl 3
1 Won conld Lo} thenn entirely T ovls v sollos ]
could not bar them erectively from eatiner focal po i

CONTAMINATION OF GROUND WATER

M:. Yates. How do thev got their water now? What is the water
that is contaminated ? Is it from wells?

Mrs Vay Cieve. It is a groundwater supply a< T under-tand it. ves.

Mr. Desrn. My understanding is that there are <onwe cisterns ton.
some runofl water from rain. but T think 1t is the well< toa. They have
to use the wells under certain conditions. There isu't enough o)stern
water.

Mr. Yates. There is not cnough cistern water. The cistern water 1»
not contaminated. 1s it !

\[1- Ty, . Not to anv extent to cause them this kind of problem. ~ir.

. —oandth. sellwater je contami !

Mi. e Yes. sir it i,

Mr. YatesTs there any way of decontaminating the well water?
Can vou boil the contaminants< out ?

Mr. Dear. No. sir. It wonld take a verv sophisticates
resins used in chemira) proces<my wove The radinucivity,
Y TR Bow aitrdr o ST i e s it !

Mr. Drar 1 really don't know. We have never Jooked at that prab-
len, *hat 3 know of. except back during the fallout days there was a
questic : about decontaminating milk, and there was some Jooking at
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LOCAL FOODS BANNED IN 1874

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

“Mr. Yates. Were you still the AEC in 18761

“Mr. Dear. We were ERDA in 1976,

“Mr. Yates. So vou became a little more alarmed than when you
were the Atomic Energy Commission. In 1976¢ you first encountered
this kind of a test. Is this an annua) test that you had been making
of the people?”

Of course, in retrospect now my question is not correct. because you
knew about it in 1974. You knew about the water certainly in 1874
In 1976 the coconuts were first becoming ripe. Mr. deBrumn. together
with the Bikinians, was eating the coconuts. But you were not drink-
in% the water?

Mr. DeBrry. Not the well water.

Mr. Yares. Were vou eating the pandenus in 19761

Mr. DEBrra. Some people ate them.

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

Mr. DEBrey. Papaya was growing on the island.

Mr, Yartee. Papava. Anything else?

Mr. DeBrrayt. Pumpkins.

Mr. Yates. Pumpkins?

Mr. DBy Yes.

}I\‘Ir.qYan‘.s. And people were eating all of these things all the vege:
tables’
“XIT. DeBrry. We hed indjcation that some of them admitted they

atethem. sit.
My. Y atrs. They at \
Mr. DEBruy. Yes
Mr. YaTes. And were voutald voy were not to eat them§

Mr. DeBrua. Thev were told that i yvas questionaliesir. and not
10 eat ther.
e s ———-—

INITIATION OF TYPI FEEDING PROGRAM

Mr. Yarrs. And all during the period starting in 1872, every month
a ship cane to Bikini with food ?
Mr. DEBrrar. Yes.
Mr. YaTes. And water?
Mr. DeBruy. No. no water.
Mr. YaTes. Just food ?
Mr. DEBrort. Yes.
Mr. YarEs. So they were drinking the cistern water !
%{r. I%th:.\t.Ygs. \ . b food. T
r. Yates. And vou were supplving them with food. re_vou
. a0 " P?P. g e
Mr. Drlinvan At tpnese e tried to supply them with enough.
‘There werc_limes-TTenwe could not get thercdn Gme SIT.
T T aTes. No in ghe oneanthme thoy had 1o ear coeonuts?
Mr. DeBro. Wﬁ.ﬂﬂ‘mdx
XIT. Y aTES. Thesdid !
N e N Ioould you not get there in time!
. Yares. Why couid youn t there in time S
r. Yares. Why ) ge DOE ARCHIVES
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Mr. DeBroy. 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. DeBreyt. We were down to one ship for all the outer islands
at times.

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

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

Mr. Yates. How many shi?s do you need for the food for the
people who were on Bikini? Was one ship adequate for a month’s
sugp]y of food?

fr. DeBrryr. If we have one ship committed only to Bikini. ves,
one ship will do it. The ship that is committed to service Bikini slso
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 copra and takes in
trade goods so the people can buy it.

FREQUENCY OF BERVICF TO BIKINI 1SLAND

Mr. Yates. Mavbe we had better find out about where y ~ work
throughout the islands.

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

Mr. DEBrras. Yes.

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

Mr. DEBrus. Not very much. There were times. as I recall. when
we could not provide & ship until it was & month and e half late, sir.

Mr. Yates. A month and a half late; you mean two weeks afier the
schedule.

Mr. DeBres. Two weeks after.

TYPE OF FOODS PROVIDED

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

Mr. DEBruy. Staples in Marshallese terms 1s rice, flour, canned
meats, milk.

Mr. YaTes. No coconuts?

Mr. D Brty. No coconuté.

Mr. Yates. I mean froin the other islands.

]_\Ir, DeBrua. We never shipped any coconuts from the other
islands.

Mr. Yates. Why would you not? If coconuts were such & delicacy
for the Bikinians. why would you not provide coconuts for them, too?

Mr. DeBrust. 1t was not a part of our feeding progran. sir.

Mr. Yates, If vou were a Bikinian vou would have liked cocoprits.
wolld vou not, {voin other 1slanday N

XTT. DiBrua. 4 wonld be clunbing a tree and getting it myself.
Mr. Yates. You would not wWoITY a0l radiation. -

pOE ARCHIVES
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Mr. McKsy. How do you get coconuts in the program? TWhat kind
of a bureaucratic round-about do you have to go through to get them

on the Bro mf
Mr. zﬁm'.\x. If\uﬁ we just include it, make sure we have enough
moneY to go around.

Mr. McKay. Would you have authority toapprove it ?

Mr. DeBrras. No, sir. It would have to be approved by the High
Commissioner.

Mr. McKay. Could he approve it alone or would he have to get
lpgroval up here

Mr. DeBrry. I think he has suthority to approve it. the Higl
Commissioner.

Mrs. Vax CLeve. Yes.

Mr. Yates. Mr. DeBrum. vou €aid if coconuts were not_snpplicd to
yvountq ikinian. vou would T ot g oo thon,/

NI DLDRUA, Y os 11 thicy were pvaidalle or the deland, yos,

Mr. Yates. AndTtr ool o the jeland, aye thiev not?

Mr. DeBroar J g

Mr. Yatrs, So 1f vou do pot mive ther the cacnpnts thev are going

to climb the yere 1o cet the pocgryte ever 3f 1hev are contanminated?
ST DiBrust. Thev have beondamgtliar sir
ST

NATTRE AND THE TYPE OF ANALYSIS BY DOE

M1, Yatrs. Let’s po back to the interrogation.

“So vou became & little more alarmed than when vou were the
Atomic Energy Commission. In 76 you first enconntered this kind of
« test. I this an annual test that you had been making of the people !

“Mr. DeaL. Yes, sir.

“Mr. YaTes. What kind of tests. mo..thly. semiannually. every four
months, or what?

“M- Dipav. T can supply vou a statement for the record. T will give
yver son  information.”

Then . ere is placed in the record on pages 1172 and 1173
s pretty good statement of tests that were made and a very bad esti-
mate of the esults of tlie tests. We find in 1961 the findings. “photo-
graphed and 1lentified organisms on reefs and i-land<. No gross anom-
alics seen i1, plants and animals due to radioactivity.”

1876 showe “exposure Jevels to the Bikinians varies considerally
from island to island on the atoll.”

Februam 1967. “confirmed earlier survey results for external
radiation.”

That does not tell us anvthing. “Cs-137 and strontium 90 predomi-
nate in terrestrial organisms, Co-60 and Fe-33 in marine organisms.”

What does that mean. Dr. Deal?

r. Drav. It means that in the fish that they were eatching they
found cobalt-60 and Fe-55.

M1 Yarrs. Inlarge amounts!

Mr. Drar. I do not know, sir.

Mr. Yates. This result does not show that thent

Mr. Dran. No. We did not trv 1o give you a complete copy of the
reports. We just tried to give you the highlights of the surveys at the
time, and probably, as vou say, did a pretty poor job on that.

pOE AR
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Mr. Yartes. Yes. .
Mr. McGraw. And the value js3es
Mr. YaTtes. Qkai

Mr. McGraw. For Bikini 22 people in the sample. The value
uite a bit higher than Rongelap. but still a factor of like a third ot
the standard that we would evaluate with. This is of course 1877
numbers.
As T recall the 1987 : Rikini was like .1. On tle
previous page the value for Bikini was .12s. so betwee and 1977
the values went up by a factor of 10.

DATES OF WARNINGS TO PEOPLE OF BIEINI

Mr. Yates. If all this is true. sir. why four vears ago in 1974 were
ycu advising Mr. DeBrum to tell the Bikinians not to drink the well
water and why were you then—yon were bringing food in four vears
ago because theye is ) TR

+IT. DEBRU. That is right, <ir,

Mr. Yates. Contaminated or prn-gnianinated et ?

Mr. DEBrey. "That 1s correct. sir.

Mr. Yates. Th&TTITT6GT canie In two vears ago. right? W er Lud
the coconut trees start maturing’

Mr. DeBroy. Abgut two vears goo
Mr. Yates. Were vou alicy:ne them to eat the food that was grow-

ingon Bikini two vearsago. Mr. McGraw?
Mr. McGraw. Were we allowing them two years ago?

Mr. Yates. Yes. -

Mr. McGraw. When was the recommendation made? Did you say
four years ago?

DERRUM. Yes. a CAL
.~ Y ATES. ave coconuts growing on Bikini two vears ago.
You have pandanus and papayas and breadfruit growing two vears
ago. Four years ago you told them not to drink the water, there was no
food. Two years aao had vou told them not to eat the food. Were you
told not to eat the food two vearsago’

Mr. DeBroy. That was the time. four vears ago. Mr. Chairman.
that people were told that they were examining their food and they
had suspected——

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

){r. EBrra. They were dis ced from eating.
Mr s Were thev told not to eat the food all throngh thic
pigw} ? Thev were told nol 1O UTinw 1ron, the wells all during s

Efr ‘

r. Yates. Were thev told not to eat the food all during thic
?

period.tap’
3. DeEBreoa. Until further analysis convinced them otherwise.
Mr. Yares. The analysis never convinced them ?
Mr. DeBrtar. Never convinced them.
Mr. Yartes. So they were tald all durine this period pot to eat the

[ -
Mr. DEBrux. Yes.
-——_’

pOE ARCHIVES
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ADEQUACY OF FOOD SUPPLIED BY TTPI ADMINISTRATION

Mr. YaTes. And in the meantime you were bringing them food?

Mr. DEBru. Yes. sir. '

Mr. Yates. Every month except where you lapsed?

Mr. DeBreat. Yes, sir.

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

Mr. DeBrey. Yes.

Mr. Yates. Youare sure of that!?

Mr. Dr.Bruat. To the best of my knowledge sir.

Mr. Yares. Isthat true, Mr. Weisgall?

Mr Wisezaia That is not quite the understanding of the Bikinians.

A Mo Levgtiene has esplajnes e, the penple livine ian
wortd cat the food crown:e on e jeland (ven thougl they had becn
QAVIS T Thal I1 Wil gue='biian, el there Sanly STaa sl pliow!,

Le boats Were not coming on as regular basis as was hoped

for. and according to Mr. Leviticus. when a family would run out of
food it would eat food growing on Bikini. be it coconuts. pandanus.
or breadfruit.

ine

REQUEST FOR MORE MONTTORING OF BIEINI

Mr. YaTes. Let's goback toMr. Juda's statement.

Mr. Note. The second request we convey to you today. Mr. Cheir-
man. is that vour subcommittee closely monitor the upcoming radio-
logical and foudstufl tests to be conducted at Bikini Atoll. The people
living on Bikini Island desperately wish to remain on Bikini Atoll.
and they are hopeful that tests on Eneu Island will show it to be safe.
They understand that the recent test results are preliminary. and they
hope that resetticinent on Eneu will prove to be possible.

Mr. Chairman. we cannot describe .ha sorrow felt by our people as
that leqrme? with bitter disappointment. that they must once again
leav - “.kini. Despite the contradictory statements of the U.S. Gov-
e amu * over the Jast ten vears. the people of Bikini have begun to
understi vd the situation they face. They have told us that if 5\\; up-
coming is.ts show that enr people will not be able to live on Bikini or
Eneu for 1, ¢ next 40 or 50 years. the people living in Bikini are pre:
pared to relocate to Kili and Jaluit.

TPGRADING CONDITIONE ON KILI ISLAND

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

T-- alin-* 77 vears we have lived on Kili. thinking each vear ths!

“iume o Bikini the next vear. As we face the possibility of 50
more vears 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 access
to the island is very dificult for most of the year. Faced with these
conditions. our people have not processed copra in large quantities be-
cause boats visit this island rarely. Months frequently go by without
s visit from passing ships, and our only communication with the rest

* tae world s by radio. DOE AR CH‘VES
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June 22, 1¢7¢

Dr. wWilliar L. Roktisorn

1~4%2

Lawrence Livermore Laboratcry
P. O. Box BOEt

Livermore, Californie 455,

Dear EBill:

The enclosec talles presert dosimetric andé body burder arformaticr
or. former Bikiri residents. Net external exposure rates (background sub-
tractel) were okbtainel from "Exterral Exposure Measurements at Bikini
Atoll", N. A. Greenhouse €t &l., BNL Report (ir press). Dosimetric models
were outlined ir, several irnfcrmzl reports anc are available upon reguest.
Input data were obtainec fror "Whole Body Counting Results from 1974 tc
1979 for Bikini Island kesidents", R. S. Miltenberger et al., ENL Report
(in press) and from un%u:]ished bicassay results. New information or the
long term removal of 137cs is being derived from replicate counts of
former Bikinians done i1, January ardé May 1972. This preliminary informa-
tion is also included, but we wo2id like to corroborate these results with
urine biocassay dats w..¢i: will r.:. we availatle for several more weeks.

vestions or need additioral information, please

I1f you have any s
207 or bor Miltenberger at FTS 666-2503.

cortact me at FTS 666~

Sincerely,

Vo

N. A. Greenhouse
NEG/1m
Enclosures
cc: Lessard
Miltenberger DOE
Naidu
McCraw (OES).~
Wacholz (EV)
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Ind:vidual Dosimetry Data for Bikiriares - Exrlanaticrn

of Colum. Head:ings

Jten or Der:ves Quant:ity

Hams

ID Number

kesidence Intervel

G a0

Sr and Y Bonc Marrow Dose
Eguivalent During and Post
Residerice Interval
137Cs + lg?nEa Dose Ecuivalent
Durinc ané Fost Residence
Interveal

Net Exterral Dose Ezuivalent
Durang hesidence Interval

Total Body Dose Eguivalernt
Total Bone Marirow Dose

Eguivalernt During and Post
kesiderrce Inzervel

Measured Quantity Comments
- Personzl Interview
- BNL Medical Dept.

& S&EF Div. Records

~ Tereonal

Urine Activity

Interviews

Three Compartmernt

Concentration Model ., Constant
Continusus Uptake

Body Burden

Two Compartment

Measuremernts Model, Mcnotonicalily
Increasinc Ugptake

External Exposure Assumed Living
ate Mecasurements Petterns
- sur cf Columns
5 and ©
- sum of Columns
4, 5 anc €
IVES
pOE ARCH



Rusidence

INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS

g0 ¢ Wy

Bone Marrow
Dose Equiv.
During & Post

wuuﬁu +

Dose Equiv.
During & Post

137m
B

a

Net External
Dose Equiv.
During Residence

Total Body
Dose Equiv.
During & Post

2

183}

@)

a
Total Bone Marrow
Dose Equiv. During
and Post Residence
Interval

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

Nunber Yedra mKem mRem mRem mKem mRem
6001 1.3 L30% 480 950 1400 1600
¢-N 7.3 39 580 950 1500 1600
6130 .72 49 200 94 300 300
6076 3.3 9.9 900 430 1300 1300
813 4.3 17 % ou0 EUTY 1200 1200
6uUlY 5.3 190 420 buu 1100 1o
olll .80 7.1 150 100 1250 260
6097 4.1 51% 430 520 950 1000
6115 7.3 97 760 8A0 1600 1700
6109 4.3 51 % 240 520 760 810



INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

A
Z
!
<,
%
Qa

90 90
Se & Y 137, 137

Bone Marrow Cs + "pa Net External Total Body Yotal Bone Marrow

Dose Equiv. Dose Equiv. Dose Lquiv. Dose Equiv. bose Equiv. buring

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

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

Number Years mKkem mkem mRem ~_mkenm mKem
6091 6.3 14% 550 760 1300 1400
6132 2.3 62 1200 300 1500 1600
6046 2.0 27 400 240 600 700
6061 6.3 65 630 760 1400 1500
6006 3.3 59% 400 47 830 894
6070 10.3 185% 870 1300 2200 Wi
6118 6.3 42 420 82 1200 1300
6117 6.3 110% 610 820 1400 1500
6128 7.3 130+ 810 950 1800 1900
6122 10.3 86 380 1200 1600 1700



INDIVIDUAL DOSIML

TRY DATA FOR BLKINIANS (cont'd)

90, 90,.
sv & 7Y 137 137m
Bone Marrow Cs + Ba Net External Jotal Body
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv.
Kesidence During & Post During & Post During Residence During & Post
iD Interval Kesidence lut. Residence lnc. Interval Kesidence Int.
Number Years mken mKkem mRem _ _mKem
6015 1.7 1= 650 220 870
6030 3.3 39% 1200 400 1600
6129 4.3 51 330 520 850
6027 3.3 P L 760 400 1200
6010 7.3 go* 1100 900 2000
6105 3.3 3ys 1100 40) 1500
6033 8.3 150% 900 1100 2000
6007 .88 15 190 110 300
6008 4.3 77% 850 560 1400
6071 1.0 18* 220 130 350

a
Z.
!
<,
%
=

Total Bone Marrow
Lbose Equiv. buring
and Post Residence
Interval

mRen

900

1600

900

150

2100

310

1500

370



INDLIVIDUAL DOSIMETRY DATA FOK B1KINIANS (cont'd)

2
2
%
<
%

90 . 90
Sr b Y 137 1370 _ o
Bone Marrow Cs + Ba Net External Total Body Total woam ztwnm:
Dose Equiv. Dose Equiv. Dose Lquiv. Dose Equiv. bose Equiv. vcnpsm
Residence During & Post During & Post During Residence During & Post and Post Residence
1D Interval Residence Int. Residenze Int. Interval Residence lnt. Interval
Number Years mkem mKem mRem _ mRem mRem
863 4.3 120 620 600 1200 1300
6086 8.3 240 990 1100 2100 2300
6069 8.3 150* 580 1100 1700 1900
6073 7.3 130% 490 95 1400 1600
6072 1.0 18+% 330 130 460 480
6119 7.3 130% 730 950 1700 1800
864 7.3 130% 960 950 1900 2000
966 7.3 130% 1400 950 2300 2500
) . 6059 1.3 15% 240 160 400 - 410
6124 .88 10% 180 110 390 400

-4
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Residence

INDIVIDUAL DOSIMETRY DATA FOR B1KINIANS

Wgr & My

Bone Marrow
Dose Equiv.
During & Post

Huwnu + Huuam

Dose Equiv.
During & Post

a

Net External
Dose Equiv.
puring Residence

(cont'd)

Total Body
Dose Equiv.
During & Post

QA
=
3
%
w
o
A

Total Bone Marrow
Dose Equiv. During
and Post Residence

1D Interval Residence lnt. Residence Int. Interval Residence lnt. Incerval
Number Yedrs mkem mRem mRem mRkem mkem
6062 4.3 51x 540 520 1100 1100
6034 7.3 86* 880 900 18006 1900
865 7.3 go* 430 900 1300 1400
6050 2.3 27% 410 300 710 740
6009 4.3 17% 1600 6U0 2200 2300
6049 2.3 41+ 1600 P 1900 1900
6042 .95 10% 510 72 380 590
6014 1.6 29* 1300 210 1500 1500
6012 7.3 130% 1500 950 2400 2600
6016 1.3 130% 1500 950 2400 2600



INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

a
E
(@)
%
9
Qa

90, 90
Sr & Y 137, . 137m
Bone Marrow Cs + pa Net External lotal Body Total Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Lbose Equiv. During
Kesidence During & Post During & Post puring Residence  During ¢ Post and Post Residence
ID Interval Residence Int. Residence lnt. Interval Residence 1nt. Interval
Number Years mKkem mRem mRem mKkem mKkem
6013 2.3 41% 1300 300 1600 1600
6094 6.3 74% 1300 80O 2100 2200
6005 1.8 12 470 230 700 710
6135 1.3 11 330 170 500 510
6125 9.3 45 890 1200 2100 2100
6067 1.3 54 780 950 1700 1800
6002 2.3 1.1 370 300 670 680
60006 1.0 9.5 260 230 490 500
6112 .
1.3 12 260 160 420 430
60135 .
6.3 140 600 760 1400 1500



INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

A
Z
T

@)
%
%
a

90, 30
Sr b Y 137 137m
Bone Marrow Cs + ba Net External Total Body gonww.wo4m z&nnw:
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. rcnpam
Residence During & Post During & Post During Kesidence During & Pust and Post Residence
1L luterval  Residence Int. Residence lnt. Interval Kesidence Int. lnterval
Number Years mKen mKem mKkem mRem mRem
6096 3.3 46 680 430 1100 1100
80 1.0 18% 200 130 330 350
6017 8.3 330 1200 1100 2300 2700
6045 1.0 9.0 150 120 270 280
6108 4.3 43 210 52t 730 176
6063 4.3 19 620 BYUV) 1100 110
525 1.0 5.6 3150 120 470 Ton
934 6.3 120 1300 76C 2100 220v
6068 6.3 60 630 820 1500 1600
6106 3.3 39% 750 400 1100 1200
6025 3.3 39% 900 400 1300 1300



INDIVIDUAL DUSIMETRY DATA FOR BIKINIANS (cont'd)

ot
B
%
5
(o

90 90
st & Y 137, 1370 _ arrou
Bone Marrow Cs + Ba Net External Total Body Total wo4m zuqﬁnr
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. @:npsm
Kesidence During & Post During & Post During KResidence During & Post and Post Residence
1D luterval Residence Int. Residence lnt. Interval Residence 1lnt. Interval
Number Years mKen mKem mkem mRem mRem
6113 4.3 19 360 520 880 900
6060 2.3 27 510 280 790 820
6032 3.3 39% 960 400 1400 1400
6123 4.3 S50* 480 520 1000 1100
6098 3.3 39% 320 400 720 760
6065 4.3 130 390 .20 910 1000
6004 .55 10% 130 p: 200 2i0
6018 6.3 150 1100 520 1900 2100
6126 2.3 45 1100 3oo 1400 1400
6003 8.3 250 580 1100 1700 1900
6114 1.0 12% 170 120 290 300
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Body Busden Dots for Medically Begistered Adult Males Relocated feom Bikini Atoll (Cout'd) -

.v..ar
192! 1wt 1978 January 1919 may 1912 Lowy Teom
Veight Qmuea\
Med- in Yeacs Polas- Potas- Potan~ Potae- 0 Potas- 7 Rate
tcal  Eilo-  Age on sium -usnc sium :uno sium Sce B, sium 0o ..:n. sium 60¢o n cs  Cousrhaat
1 gteoms  (Yr) Bikini grems Ci [T Y giame yCi h8q grems aCi [ 7Y uci kBq grams uCi Bq uCi kBq gisms nCi Bq wei kg k-
el S ¥ ) - - - 1% 0.64) 2% 124 4.3 1o 1.1) 19 - - - - - - - - - -
s %0 S ? 183 0.29 N 1) 3.2) 120 16 .99 1220 ).0% 1o - - - - - - - - - -
v66 1) 5 ) - - - 162 .22 2 1% 1.0 5% 3.7 210 - - - - - 149 2.5 13} 0.40
si3y 8l » | - - - - - - w2 3.% 110 2.12 78 - - - - - - - - - - ‘3
Y7 T VY | b} - - - 145 1.9) (YRR TYY 4.32 180 1.9) n 14t 2.5 9 1.3 o 156 0.9 23 0.0 26 $.ysi0
PYTS S Y 3 2 - - - 13 1.04 5 T I YT 2.21 82 1.126 46 - - - - - - - - - - -3
srer b 4y 3% ) 130 o0.081 3.0 - - - - - - - - 142 ML MDL .109 4.0 126 ML ML 0.048 1.8 dvaw
blou)e® o4 S8 Y 1 o.onn 1.7 - - - - - - - - 16 MOL  MDL 0.023  0.85 146 WL MDL o011 0.4l Rywid3
Y VI YY) 3 160 0.043 1.6 - - - - - - - - 130 WL L 0.067 2.5 Vb ML MDL 0.025  0.93 4,220
et 5 » 10 1% 0. &6 0% 2] - - - - - - - - - - - 160 m o 0.290 11

@ 1
1 @ n
) Individuale letft Bikini Atoll 8 wonthe prier te the August 1978 Relucation Prograa.
¢ Individuals received sich coll madical case prior to April 1978 but were sot otlicially registered.
4
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Body Burden bata for Medically Reg

Yrs
Age Height Meight On
we Sex (yo) _lem)  (kg)  Bikini
6031 ¥ ] 5 105 20 3
6029 n 6 112 20 5
6100 (] 5 99 17 4.3
6021€ " 5 103 19 4.3
60120 N 6 107 20 2
6lurs ] 5 % 1% 4.3
604t n S 104 0 4.3
e018% r’ s 99 9] --
o08s* ’ 5 95 15 4.3
60%0 ] 6 108 25 5
6101 r 6 104 19 5.3
*056* ’ 6 100 17 4
057 r 7 107 26 1

4jndicates childres were

MC = Mot Cslculated

istered Quildren Reloca

& yrs or less April, 1978

Yre
oft

Bikini

.10

.70

.10

N

i

n

)

0.40

.10

.10

.10

.n

.12

_ January
19719 1979
13¢, PoLassium
Nesult Result
nCy Wby Grams
46 1.7 NC
56 2.1 12
16 €. 4o
9.0 0.3} I
3.0 0.1} 28
51 1.9 12
Lo 1.7 NC

A
[
e~
%
<
1
@]
o

Atoll
V3
Illlulllw@k«‘\oi Co wen ) “Arim
1979 1979 Do s\ NoAe
137, Potassium . 0
ey oems coaent o
2.8 0.10 35
4.1 0.17 25
15 0.56 24
6.2 0.2 51 .p.::mw
1.4 0.27 37 u.a:c.«
2.6  0.09% 40 2.9 808 1
ML ML 25
3.0 0.1 1)
4.9 0.8 3
6.9 0.26 15 2ot 0iC”
1.4 0.1 49 Pt eie
5.8 0.22 66



6205

6211

6218

6219

€220

6221

622)

62124

6226

19

56

30

26

53

66

45

18

16}

158

173

166

175

152

158

164

Weight
Ang)

57

8l

53

12

60

66

82

65

35

58

Yreo

on
Bikini

0.25

4

2 dayeo

Yew
otf
Bikini

?

4.5

.0l6

May 14, 15, 1919

2 days

.016

May 14, 15, 1979

2

yr

Male Prior Kesidents of Bikini Atoll

::«uwewe
Reeult
nCi_ by
6.0 0.22
MUL MDL
MOL HDL
MOL MDL
MDL MDL
HOL ML
4.2 0.16
99 3.7
120 L4
MDL MOL

May 1979
Potassium
Resulr

134
169
143
165
139

127

146

137

pOE ARCHWES'
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6139
6140
6leh
. 6152
615
6160
6165

6173

~ bt o au

o185

Body Busden Data of Non-Medically Registered Adult

A
Z
)
<
<)
ol

Female Prior Hesidents of Bikini Aroll

January _ May -
—Vdﬁf PO:
1979 1979 1979 1979 Teem Remal
Yre. 137¢, Potlassium Nig, Potussium tmecd
Age  Meight  MWeight off Result Result Resull Result Rate Constant
Sex  (yr) (cm) Ang) Bikini nCi kg  __ Gram _uCi kbq Cians d-!
r » 161 o4 0.33 4 3.8 0.14 113 1.7 0.063 12
y 22 140 8 - 3 2.1 0.078 89 -~ - -
’ 1 146 46 0.17 0.42 27 1.0 % 8.6 0.32 % ol %10
-2
r 21 150 4h 1 0.42 37 1.4 105 13 0.48 89 4.0 XI1C
r 20 157 59 1 1.462 2.4 0.089 Y5 3.9 0.14 1
’ 2% 135 o6 6 0.42 390 15 120 150 5.6 90 g.5%1c 2
’ 65 193 55 6 0.67 360 13 67 140 5.1 87 g 4nio
r 3 142 60 -- 1.5 6.6  0.24 16 - - --
P 18 63 - - 1 0 o %0 5.2 0.19 9: g 1018 >
’ & 151 55 4 ) 8.5 0.3 105 4.6 0.17 10 8.1 - w3
’ 21 144 41 3 2.5 2.7 G0 74 3.4 0.13 19
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Body Burden Dats for Non-Hedically Registered Adolescents and Children Prior Residents of Bikini Aroll

January May

1979 1979 1979 1979

Yre. Yrs. 3¢, Potassium 137, Potassium

Age Height Weight On off Result Result Result Besult
e Sex  (yr) (cm) (hy) Bikini  Bikini nCi kBq Cram aC1 kBq Cram
6156 " ] 130 3 6 1.0 2.0 0.074 $3 3. 0.13 59
6164 " ) 85 15 -- 1.5 8.0 0.30 40 - -- --
6169 " 14 167 46 7 1.0 1.2 0.044 108 ML WL 120
6112 ] 10 130 30 l 1.0 7.8 0.10 40 1.9 0.070 74
6118 " 12 152 i)} 4 1.0 2.0 0.074 46 1.7 0.062 70
) 6183 ] 12 139 35 -- 1.67 1.0 0.03) 36 ML  MDL 74
6179 r [ ] 115 22 4 | 1.2 0.044 ML ML L 59
6117 | § 6 103 18 -- 6 MDL ML MOL MDL MDL 36
6176 r [ 7Y 24 -- 6 MDL MoL HoL MbL 38
6113 | § 13 142 47 3 0.42 4.0 0.135 13 MDL } 48
(Y3] r 6 9 15 2.61 1.0 4.0 0.15 16 1.1 -~ 47
6170 r n 140 45 ) 1.0 2.8 0.10 58 1.8 Y 17
6162 r 12 Y] 50 -- 1.5 5.0 0.19 . 3 -- --
6157 r ) 106 20 4 1.0 7.2 0.27 32 MDL  MDL 54
6158 4 [ 103 20 & 1.0 3.5 0.13 32 1.2 0.044 46
6130 y [ ] 120 25 4 0.42 4.0 0.15 2 1.5 0.056 40
’ ey | ) 99 19 4.3 0.42 1.6 0.059 n WL WL 3




6202
6207

6208

6212
6213

6217

Body Buiden Dets for Mon-Medically Registered Adolescents and Childien Prior Residents of Bikini Atoll

Age
(yr)

14

6
12
10

7]

16
10

) ) Yre
Height Weight on
(cm) (xg)
155 43 1
100 19 5.3
138 3 4
136 3 4
125 25 5
92 1% 4.3
104 21 L}
151 50 1
121 25 |
126 25 2

Bikini _

Yre
off

Bikini

)

.12

4.5

4.5

1.33

22

.12

May 1979
*UNn.
Kesult
ey kbq
110 &)
1.8 0.007
HDL  MDL
MDL MDL
MDL  MDL
MLL  MDL
1.1 0.040
MWL ML
MDL  MDL
WL L

May 1979

Potassium
Result
Cram

i
53
18
16
53
5
57
13

56

I)()Ea.ng{(:}Jlﬁliasi
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PERMISSIBLE DOSE FOR INTERNAL RADIATION

41

Table 1. Maximum permissible body burdens and maximum permissible concentrations of

radionuclides in air and in waler for occupational exposure

;‘ Maximum ‘

: Maximum permissible concentrations
Organ of
Radionuclide l reference® For 40 hr week For 168 hr week
and type ¢ (critical organ
of decay | bold face) (MPC). | (MPC), (MPC).
( (ucfem?) | (ucfem?) (ucjem?)
! |
,H*HTO or HIO' i Body tissue 0.1 |5x10- ! L2 x 10~
8- Total body 0.2 8 x 10—+ ; 3 x 10~
(HD | Skin | 2 x 10~ ; 4 x 10
(Be’ | GI (LLD 005 |10 | 002 |4x 10
oy Total body 6 6x10*; 2 [2x10°
Kidney 9 8 x 10-¢ l 3 '3 x 167
Liver 9 8 x 107¢ 3 ; 3 x 10-¢
Bone 20 2 x 108 | 7 | 6 x 10—
| Spleen 50 4 x 1078 20 12 x 107
1 Luna 10-¢ ' , 4 x 107
' GI (LLD) 0.05 |9 x 10~ 1( 002 |3 x10-¢
,CH(CO,) Fat 002 |4x10;8x10 10~
- Total body 003 |5 x 10 | iz x 104
Bone 0.04 6 x 10-¢ ¢ i 2 x 10-¢
(submersion’  Toial Ludy 5 x 10°¢ h ‘ 10
JF ' GI(SD 0.02 | 5x 10~ | .2 x 10
B8+ Bone and ’ }
¢ teeth 0.2 3 x 10-8 ; 19 x 107
. Total body 0.3 4 x 107% | i 10-%
! 1
 GI (ULD 001 |3x10%i5x10%,9x 10~
| Lung 2 x 1075 | ‘ 6 x 10-¢
i
1iNat | Total body 10 [2x107 4 | 6 x 10-*
B,y | GI(LLD) 001 |2 x 10-4 l 3 |7 x 107
' Lor- | 9 x 10~ | 13 x 10~
2074 | 2 x 1077 " |5 x 10~
P f
Na ' G1(SD x 107 10 | |4 x 107
8,y L Treat hade 1.91 2 x 10-¢ 1‘1 16 x 107
‘ I
finsol. | GI (LLT) '8x 10~ 10 | 5 x 10~
" Lung | 8 » 10-7 ! 3 x 1077

* The abbreviations GI, €. S1. UL, o ..
large intestine. and lower :a g intes ...

T refer to gastrointestinal tract, stomach, small intestine, upper

PSP o e e
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PERMISSIBELE DOSE FOR INTERNAL RADIATION 63
Maximum . Maximum permissible concentrations
Organ of permuissible ‘
Radionuclide reference burden For 40 hr week " For 168 hr week
and type (critical organ | in total |
of decay bold face; body (MPC), | (MPC), [ (MPC), | (MPC),
9{uc) (ucfem?®) | (sc/cm?) | (uc/cm?®) | (uc/cm?)
uCsl® (sol.) | Total body 30 2x107* | 4x1077 (9 x 10| 107
B,y Liver 60 5x 107 |7 x 107 [} 2 x 10-3 | 2 x 10-7
Spleen 80 7 x 1073 | 10-* 2 x 10-* | 4 x 107
Muscle 90 8 x 10-* | 10—+ 3 x 103 | 4 x 10-7
Kidney 100 8 x 10-% | 10—+ 3 x 10-* | 4 x 10-7
GI (SI; 0.02 5x 10-¢ [ 8 x 10-% | 2 x 10~
Bone 400 0.03 4 x 10+ | 001 2 x 10—
Lung 800 0.06 9 x 10— | 002 3 x 10—
(insol.) | Lang ! 2 x 10 6 x 10—
jGIaLn | 2x 107 | 3 x 10-7 | 6 x 10~ | 10~
ssCs?Y (sol.) | Total body 30 4x10~¢{6x10|2x10*|2x 10~
By, e~ Liver 40 S5x 104 |8x 107" |2x10¢}3x 10
Spleen 50 6 x 10~ |9 x 10 1 2 x 103 x 10
Muscle S0 |7 x 10107 |2 x 10~ | 4 x 10~
Bone 100 10-2 2 x 10-° ! 5x 10— [ 7 x 10-*
Kidney 100 10-3 2x10-7 [ 5% 104 | 8 x 10~
Lung 300 |5x10-%|6x 10-? ! 2 x 10~ [ 2 x 10-7
GI (SI) | 0.02 5 x 10—+ | 8 x 10-* | 2 x 10-*
(insol.) | Lung 10— | 5 x 10—
GI (LLD) 10— 2 x 107 (4% 307 8 x 107
wBalsl (sol.) | GI (LLI) 5 x 10~ | 10~¢ '2 % 107 | 4 x 10~
6y _Total body 50 0.1 2 x 10| 003 7 x 10-7
Bone 80 0.1 3x 10| 005 10—+
Liver 1. 20 4 % 10-¢ | 7 104
Muscle 2 x 104 40 7x10-¢ | 10 2 x 10~
Lung 2 x 104 40 7x 107, 10 2 x 10—
Spleen 3 x 10¢ 60 102 | 20 4 x 10-¢
Kidney 4 x 104 70 10-2 .20 5 x 10—+
(insol.) | Lamg 4 x 1077 | 10~
Gi (LLD S§x107* 1 9x 1077 2x10°* 3 x 107
i
wuBalt® (sol.) i GI (LLI) 8x10¢ 2x 107 3x10¢|6x 10"
B,y Bone 4 6 x 10-% | 10~* ' 2x 107 | 4 x 10~
Total body 9 0.01 3 x 10=7 || 5 x 10=* | 10~
Liver 108 2 5§x10% | 09 2 x 10-3
Lung 3 x 10° 4 9 x 10— | 2 3 x 10~
' |3 10? 5 10— 2 4 x 1073
aon 4 % 10? 6 10— 2 4 x 10-8
Kidney 4 x 10° 8 2 x 10~ 3 5 x 10-8
(insol.) i Lung 4 x 107 10—
i GI (LLD 7 x 104 | 107 .2 x 1074 | 4 x 108
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© Coconut Feat 9

. Cocowut FLuip® -

- BREADFRUIT 2

. WaTERELON 8

. SquasH 6
Parava 5
ST PotaTo 1l

Garpen FrUITS AO

VeoeTasies (Averacz o5
TERVELCH, SQUASH, PAPAYA,
EET POTATO) ”

Fisa (Loen)

Cams

DorEsTic FeaT

+ Frou V. Neuson wo Bl ScrzlL

** Fron 1575 Bikini Dose Assesstent |

AVERAGE COLCOITPATION

PCI/G VET VEIGHT

0.021

- 0.021°

1.9
0,031
0,034
0.9
0,13
0.13

0.076"
0.05"
0.011°

** ASSUMED TO BE THE SAMS AS COCONUT MEAT

-

RAY ]
Pl

2t

OF COUENTRATIC:
VT VETGT

S~
(]

0.0033 - 0.052

047 -3.4
0.012 - 0.053

0.024 - 0.15

0.052 - 0.3
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CoconuT MEAT
Coconut FLUID
BREADFRUIT
HATER-ELON
SauasH
PapavA
aroen FRUITS AD
£GETABLE (AVERASE OF

TERVELON, SouUASH,
APAYA)

Fasu-Quaen)’

~-

T

W o o0 = 1

AVERAGE CONCETRATICH

pC1/c SET WIGTT

2.8 x 1072
2.8 ¥ 10'5'
1.7 x 10’5
13 x 107
8 x 10°°

8.3 x 10°°

9,8 x 1_0'5

13x00

®  AsSUMED TO BE THE SAME AS COCONUT MEAT

+ Fro V. Nosukin

Ut

RNIE OF CONTEITRATICH
vy

1/6 VET ¥IGHI

4.1 x 10°5-5.3:10

g4 x 10°6-2,010
3,5,1070-1,9,10

o emao® - 1,107
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FEDERAL DMTIATION DS

RADIATION PPROTECTION CUIDANCE
FOR FEDERAL AGENCIZS

temorandsm for the President

Parsuant to Lxccutive Order 10831 and
Public Law 86-373, the Federal Radia-
tion Council hus made a study of the
huzards and use of radiationn We here-
with transmit our first report to you
concerning our findings and our recom-
mendations for the puidance of Federal
agencies in the conduct of their radia-
tion protection activities.

It §s the siulutlory responsibility of the
Council to “* * ¢ ndvisc the President
with respect o rrdiation matlers, di-
reclly or indircctly afiecting health,
including guidance for all Federal acen-
cies in the formulation of radiation
standards and in the establishmeoent and
execution of piozrams of cocperation
with States * * **

Fundamentially, setting basic rodiation
protection sizndards invoives passing
Judgment on the extent cf the possible
health hazard society is willing to accept
§n order to res.ze the known benefits
of radiaticn. 4 involves inevitubly a
balancing Leiwezn total health protec-
tion, which mizhti require forezoing any
activities inzreasing exposvre to radia-
tion, and tl:: vizorous piomotion of the
use of radiction and atcmic energy in
order to acidicyvé oplimum benefiis.

The Federzl Radiation Council hos
yeviewed availclle knowledec on radia-
tion effects and consulted with scientists

within sfnd outside the Government.
Each member has also examined the
guidance recornraended in this memo-
randwn in lich¢ of his statutory responsi-
bilities. Althoush the guidance dzes not
cover all phaszs of radialion proiection,
such as internnl emitters, we find that
the guidance which we recommend that
you provide for the use of Federal agen-
cies gives appropriate consideration to
the requiicinenis of health protection
and the beneficial uscs of radintion and
siomic eneigy. Our further findings and
recommendatlions foliow.

Discussion. The fundamental protlem
n establishing  radiation proteciion
puides is to allow as much of the bene-
ficia) uses of jonizing radiation as pos-
sible while assuring that man is not
exposcd to unduc hazard. To get & true
insight into the scope of the prroblem
and the impact ol the decisions involved,
a roview of {he beacfits and the bazards
is necessary. )

It §s imporiant in cencidering both the
benefits and hazards of radistion to ap-
preciate that man has existed throuthe-
out his history in a bath of natural
yadiation. This bLackeround ridiation,
which varvies over the carth. provides a
partial basis for understandina the of-
fecls of radiation on man and scrves as
an indicator of the ranees of radimtion
exposures within which the human popu-
lation has developed and increased,

The benefiis of iunising radiation,
Radiation properly contiolled is a boon
H Las been of incstimable
value in the diannosis and treatiment of
diseascs, It can provide svurces of

encrry ereater than any the world hns
yci had available, In industry, it is used
as a tool to measurce thickness, quantity
or quality, to discover hiddcn flaws, to
trace liquid flow, and {or othicr purposes.
50 many rescarch uses for ionizing: radia-

- tion have been found that scientists in

many diverse ficlds now roni: radiation
with the microscope in value as & work-
ing tool.

The hazords of {onizing radiation,
Jonizing rad:ation {nvolves health haz-
ards just as do many other use{ul tools.
Scientific findings concerning the bio-
logical cffcets of radiaticn of most im-
mediatc interest to the establishment of
radiation protection standards are the
{ollowing:

1. Acute doses of rodiation may pro-
duce immicdiate or delaycd eflects, or
both.

2. As acute whole body doses increase
above approximately 25 rcins (units of
radiation dose), immediately observable
effects increase in severity with dose,
beginninz from barcly detectable
changcs, to biolozical signs clearly indi-
cating damage, to death at levels of &
few hundred rems.

3. Delayed eiflects produced either by

acute irradiation or ty chronic irradia-.

tion are similar in kind, but the ability of
the body to repair radiation damage is
usually more eflective in the case of
chrenic th:an acute irraciation.

4. The delayed effects from radiation
are in general indistinguishable from

familiar pathological conditions usually .

present in the population.

5. Deicyed effects include genetic
effects (effects transmitted to succeeding
generations), increased incidence of
tumnors, lifespan shortening, and growth
and development chanees.

6. The child, the infant, and the un-
born infant appear to be more sensitive
to radiztion than the acult.

7. The various orrans of the body differ
in their sensitiviiy to radiation,

8. Although ionizing radiation can in-
duce genctic and somatic effects (effects
on the individual during his lifetime
other than genctic effects), the evidence
at th2 present time is insufficient to jus-
tify precise conclusions on the nature of
the dose-cilect relationship at low doscs
and dcse rates. Mcereover, the evidence
is insuilicient to prove cither the hypothe
esis of a "damace threshold” (a point
below which no damage occurs) or the
hypothesis of “no threshold” in man at
low doses.

-y -y -

9. If"one acrumes g diroet ¥nenr v
tion betlween biolosdcal elicet arng
amount of dosc, it then becomes pes:
to rclate very low dose to on usiunr
biolorcal effect even thouthat fx nat o
toctuble. It is generally arrecd th-d
cflect that may actually ozcur vl r
exceced the amount predicted by 1.
assumption.

Basic biological assumntions. 'I'hr.r
are insuflicien. data to provide & &=
basis for evaluating radiation eflce- ]
¢ll types and Jeovels of irradiation. 3
is particular uncertainty with rc:j
the biolorical eflects at very icwv
and low-dose rates. It is net pru
therefore to essume that there is a
of radiation exposure below which ¢
is absolute certainty that no cfiest
occur. This considcration, in aduit
to the adoption of the conservatiy ::
pcethesis of a linear relation kxtweern .
lozical eflect and the amount ¢l ¢
determines our basic epproach to U
formulation of radiation proteci
guides.

The lack of adequale scientific in?c
mation makes it urzent that 246c¢
research be undertzken and ne—
c¢cveloped to provide a firmer L2 :
evaluating biolczical risk. Approyp.o:
member agencies ¢f the Federa)l Rzoc.
tion Council are Sponsoring anc €ns:.
aging researchin these areas.

Recommmendaiions. 1ln view ef
findngs summarized aktove the follow
recemmendations are made:

It is recommended that:

1. There should noi be any man-msz
radiation exposure without the exnect
tion of benefit rezulting from suzh
posure. Activities resulting in mzn-ny

radiation exposure shiould be author.
!or usefu] applicaticns provided in )
ommendations sc¢t forth herein
followed.

It is recommended that:

2. The termy “Radiation__Profec:
Guice” be adoptced for Federal uce. 1
term s defined_as_the_radiatica ¢
which should not be exceeded wv.iti:
carcful considcration of the rea
doin¢ so, every ellort should be mino
cncourage the maintenance of rodin:
doses as far below tlis guide.
practicable.

It is recommended that:

3. The following Radiation Prolc::
Guides be adopted for normal pcace:
operations:

Type of e.posure

Condition Dosc (reni)

Ttintbon wmker:
@) Whols bady, head and trimk, aretfve blood form-
g orpans, goncds, or ens of ¢y e, {

() Bhin of w holc body and thyrold o .ceemroeanees {

{) Othermpans, ..,

Yopulation:
[T I8 TUULITY B CEE) PO
() Averape. oevnee. vacnmea

Acainuinted dose. ...

13 weeks
Year.

13wk
(e) ¥auds and forearms, feet and ankles,. ... SR WU
I wer Lx

Sthmes the nursber of yero- b
age 18

a
30.

(1) BONE ceneeenecrnermnseensmerasssaseorcnsssomns] BOGY DUTdI corsoaons] 01 iniciopram of radinm-22

Mluolumcll cquivalent.
&

0 5 (whale budy),
& (gonads).

The followin® points arc made In re-
Iwtion (o the Radiation Protection
Guides herein provided:

(1) For the Individual in the pos
tion, the basic Guide for annual w
body dosc is 0.5 rem. This Guide
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plies when the individual whole body
doscs are known. As an operational
technique, where the individual whole
budy doscs arv not known, a suilable
sample of the exposed population should
be developed whose prolection guide for
annual whole body dose will be 0.17 rem
per capita per ycar. It is emphasized
that this {s an oprrational technique
which should be modified to meet spe-
elal situntions, o

(2) Considerations of population ge-

. netics impose & por capita dose hmaiiation

v

for the gonads of 6 rems in 30 years.
The operational mechanism described
above for the annual individuzal whole
body dose of 0.5 ron is likely in the im-
meodiate future to assure that the go-
padal exposure Guide (5 rem in 30
years) is not excecded.

(3) These Guides do not differ sub-
stantially from certain cther recora-
mendations such as those made by the
National Committee on Radiation Pro-
tection and Measurements, the National
Academy of Sciences, and the Interna-
tional Commission on Radiological
Protection.

(4) The term “maximum permiscible
dose’ is used by the National Comumittee
on Radiation Protection (NCRPs and
the International Commission oa Ra-
diological Protection (ICRP). However,
this term is often misunderstood. The
words “maximum” and *permnissible”
both have unfortunate conno:ations not
intended by either the NCRP or the
ICRP.

(5) There can be no single permissible
or acceptable level of exposure without
regard to the reason for permitting the
exposure. It should be general practice
to reduce exposure to radiation, and pos-
{tive effort shouwld be carried oul to ful-
fill the sense of thesc recommendations.
It is basic that exposure o radiztion
should result from a rea) determination
of its necessity.

(6) There can be different Radintion
Protection Guides with different numer-
ical values, depending upon the circums-
stances. ‘The Guides herein recom-
mended are appraopriate for normal
peacetime operations.

(1) These Guides are not intended to
apply to radiztion exposure resulting
from natural backrround or the pur-
poscful exposure of patients by practi-
tioners of the healing arts.

(8) It is recoznized that our present

- scientific knowledze does not provide a

firm foundation within a factor of two
or three for selcclion of any pardcalar
numerical value in preferciice to another
value, It should be recornized that the
Radiantion Protection Guides recom-
mended in this paper are well below the
Jcvel where biolozical damage has been
observed in humans,

It §s recommended that:

4. Current protection guides used by
the apgencies be continued on an jnterim
basis for organ doses to the population.

Recommendations are not muade con-
cernine the Radiation Protection Guides
for individual orpan doses to the popu-
Intion, other than the ponads. Unfors
tunately, the complexities of establishing
euides applicable to radiation exposure
of all body orzans preclude the Council
Irom making recommicndations concerie

FEDERAL REGISTER

fny them nt this time. Howcever, eurrent
protection ruides used by the agencies
appear appropriate on an interim basis.

It is reconunended that:

5. The term “Radiocactivity Concene
tration Guide” be adopted for Federal
use. This term is defined as the concene-
tration of radioactivity in the environe-
ment which is determined to result in
whole body or orran doscs cqual to the
Rudiation Proiection Guide,

Within this definition, Radioactivity
Concentration Guides can be delermined
after the Nadiaiion Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is applhcable
only for the circumstances under which
the use of its correspondinc Radiation
Protection Guide is appropriate.

It is recommended that:

6. The Federal agencics, as an interim
measure, vse radioactivity concentration
guides which are consistent with the rec-
ommended Radiation Protcction Guides.
Where no Radiation Protection Guides
are proviced, Federal agencies coaiinue
present practices.

No specific numerical recommenda-

tions for Radioactivity Concentration.

Guides are provided at this time. How-
ever, concentration guides now used by
the agencies gppear appropriate on an
ipterim basis. Where appropriate radio-
activity concentration guices are not
aveilable, end where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guides can be
used by the Federal agcncies as a start-
ing point for the derivation of radio-
activity concentration guides applicable
to their particular probiems. The Fed-
eral Radiation Council has also initiated
action direcied towards the development
of additional Guides (for radiation
protection. .

I isrecommended that:

7. The Federal aegencies apply these
Radiation Protection Guides with judg-
ment and discretion, to asswre that rea-
sonable probability is achieved in the
attainment of the desired goal of protect-
ing man frem the undesirable effects of
radiation. The Guides may be exceeded
only after the Federal zcgency having
jurisdiction over the matter has carefully
considered the reason for doing so in
licht of the recommendations in this
paper.

The Radiation Protection Guides pro-
vide a general framework for the radia-
tion protection requirements. It is
expected that each Federnl acency, by
virtue of its immediate knowledoe of its
operating problems, will use these Guides
ns g basis upon which to develop detailed
standards tailored to mect ils pariicular
requirements.  The Councit wall follow
the aclivities of the Federal agencies in
thic area and will promote the necessary
coordination to achieve an eflective
Federal proarain.

If the foregoing recommendations are
approved by you for the pruidance of
Federal ageneies in the conduct of their
radiation prolection activitices, it is fur-
ther recommended that this memoran-
dum DbLe  published i the TFEDERAL
REGISTER.

AnTitrk S, FLemMing,
Chairman,
Federul Radiation Council,

4

The recommendations numbered !
throurh “7” contained in the ab-
mcmornndum arc approved for 1.
guidunce of Frderal agencics, anc
memorandum shall be pubiished 1n .
FEDERAL REGISTER.

Dwicur D. EISENHOWER

May 13, 1960.

[PR. Doc. 00—4539; Piled, May 17, 150
8:61 am]
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FEDERAL RADIATION COUNCIL

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandum for the President

s
Serrcuaeza 13, 1981,
Pursunnt to Executive Order 10831
and Public Law 86-373. the Federal Ra-
diation Council herewith transmits its
second report to you concerning findings
and recommendations for guidance for
Federa] agencies in the conduct of their
radiation protection activities.
Background. On May 13, 1960, t.he
first recommendations of the Council
were approved by the President and the
memorandum containing these recom-
mendations was published in the Frp-
ExAL RECISTER on May 18, 1960. There
was Rlso released at the same time, Staff
Report No. 1 of the Federa! Radiation
Council, entitled, “Background Material

for the Development of Radiation Pro-
tection Standards,” 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 *“Radiation Protection
Quide” (RPG). It provided numerical
wvalues 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 average population
gonadal dose. It introduced as an oper-
ational technique, where individual
whole body doses are not known, the use
of & “suitable sample” of the exposed
population in 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
that this operational technique should
be modified to meet special situations.
In selecting a suitable sample particular
care should be taken to assure 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 Frep-
ERAL RECISTER, May 1&, 1060, are rqually
applicable to this memoraidurn.

This memorandum contains jecom-
mendations for the guidance of Federal
agencies In activities designed to Jimit
exposure of members of popuiation
groups to radiation from radioactive
materials gdeposited in the body as a
result of thelr occurrence in the environ-
ment. These recommendations include:
(1) Radiation Piotection Guidces for cer-
tain organs of individuals in the general
population, as well as averages over
suitable samples of exposed groups: (2)

, guidance on general principles of control
_applicable to all radionuclides occurring

in the envitonment; and (3) specific

guidance in connection with exposue

of popuhuon groups to radium-226, | In the development of the Radiation

fodine-131, strontium-$0, and strobp-
tium-89. Itis the intention of the Coun-
cil to release the background matenal
jeading to these recommendations as
Stafl Report No. 2 when the recommen-
dations contained herein are approved.

Specific sttention was directed to
problems sassociated with radium-226,
fodine-131, strontium-90, and strontium-
89. Radium-226 is an important natu-
rally occurring radioactive material. 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
iarge scale atomic energy installations
used for peaceful purposes. Available
data suggest that effective control of -

- these nuclides, in cases of mixed fission .

product contamination of the environ- .
ment, would provide reasonable assur-
ance of at jeast comparable limitation
of hazard from other fission products in
the body.

Est.ablishment of the Federal Radia- -

‘tion Council followed & period of public

concern incident to discussions of fall-
out. While strontium-80 received the
greatest popular attention, exposures to *
cesium-137. jodine-131, strontium-83
and, in still lesser degrees to other radio-
nuclides, are {nvolved in the evaluation
of over-all effects. The characteristics
of cesium-137 lead 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
radioactive strontium in food and water
do not result in concentrations in the
skeletor. (and consequently in radia-
tion doses)
sumed in the past However, concentra-

tions of {odine-131 in the diets of small"

children, particularly in milk, equal to
those permitted under current standerds
would lead to rsdistion doses to the
ehild’s thyroid which, in comparison
with the general structure of current
radiation protection standards, would

be too high. This is because current

eoncentration guides for exposure of
population groups W radioactive mate-
rials in air, food, and water have been
derived by application of & single {rac-
tion to corresponding occupational
guides. .In the case of iodine-131 in
inilk, coisumption of milk and retention

of jodine by the child may be at least as,
great as by the adult, while the rela-

tively small size of the thyroid makes
the radietion dose to the thyroid much
larger 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.
Recommendations as {0 Radiation Pro-
tection Guides. The Federal Radiation
Councll has previously emphasized that
establishment of radiation protection
standards involves a balancing of the
bencfits to be derived from the controlled
use of radiation and atomic energy
against the risk of radiation exposure.

as large as have beeén as- -

' Protection Guides contained herein, the

. Council has consxdered both sides of this

balance. The Council has reviewed
available knowledge, consulted with
scientists within and outside the Govern-
ment, and solicited views of interested
individuals and groups from the general
public. In particular, the Council has
not only drawn heavily upon reports
published by the Internationa! Commis-
sion on Radiological Protection (ICRP),
the National Committee on Radiation

* Protection and Measurements (NCRPj,

and the National Academy of Sciences
*(NAS), but has had during the develop-
ment of the report the benefit of con-
sultation with, and eomments and sug-
gestions by, individuals from NCRP and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council to represent an appropriate bal-
ance between the requirements of heaith
protection and of the beneficial uses of
radiation and atomic energy.

It is recommended that:

1. 'The following Radiation Protection.
! Guides be adopted for normal peacetime
operations.

TarLE }~RADLTION PROTECTION (QUIDE® POR CIRTAIN
Boby Orcase IN RELATION 20 EXPOSURE OF Poro-
wunox Grours )

RPO for” averase

Organ RPO for indl- of suitalble sampie
. viduals of exposcd papu-
lation group
Thyroid.......| 1.8 rem per year. .| 0.6 rem per year
onc marrow.t 0.5 rem per year...! 0.37 rers per year
Bone......vu.. 1.5 rem per year...} 0.5 rem per Year.
Done (alter- 0.003 mucrorrams | 0.001 microtrums
pate gulde), of Ra~22% i the of Jis-C 10 1De

sdult skcicton sdult skrleton

or the biological or the bnolo,xa.l

eguivalent of equiva.ent of
this smount of thus nmoum. of
Ra-22. Re-25.

It will be noted that the preceding table
provides Radiation Protection Guides to
be appled to the average of a suitable
sample of an exposed population group
which are one-third of those applying to
individuals. This Is in accordance with
the recommendations in the first repert
of the Council concernipg operational
techniques for controlling population ex-
posure. Since in the case of exposure of
@ population group to radionuclides the
radiation doses to individuals are not
usually known, the organ dose Lo be used
as a guide for the average of suitable
samples of an exposed population group
is alsc given as an RPG.
Recommendations as to peneral prin-
ciples. Control pf population exposure
from radionuclides occurring in the en-
vironment is accomplished in general
either by restriction on the entry of such
materials into the environment or
through measures designed to Iunit the
intake by members of the population of
radionuclides already in the environ-
ment. Both approaches involve the con-
sideration of actual or potential con-
centrations of radioactive material In
air, water, or food. Countrols should be
based upon an evaluation of population
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exposure with respect to the RPG. For
this purpose, the total dally intake of
such materials, averaged over periods of
the order of a year, constitutes an appro-
priate criterion.

The control of the intake by members
of the general population of radioactive
materials from the environment can ap-
propriately involve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entall little interierence with
usual activities, such as monitoring and
surveillance, to those which involve u
major disruption, such as condemnation
of food supplies. Some contro} actions
may require prolonged lead 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 & single numerical intake
wvalue, which in part has been the practice
until now, does not in many instances
provide adequate guidance for taking
sctions sppropriate to the risk involved.
For planning purposes, it is desirable

.that insofar as possible control actions
‘to meet contingencies be known in
-advance, :

It Is recommended that:

2. The radiological health activities of
JFederal agencies in connection with en-
vironmental, contamination with rawo-
active materials be based, within the
Hmits of the agency’s statutory respon-
sibilitles, on a graded series of appropri-
ate nctions relatad to ranges of intake of

. Tadiosctive materials by exposed popu-
. Iation groups.

In order to provide gu.dances tn the

_agencies in adapting the gi.ded &p-

proach to their own programs,
recommendations

tne
pertaining to the

" specific radionuclides in this memoran.
_gum consider three transient daily rates.
" of Intake by suitable samples of exposed

population groups. For the other radio-

are considered In Staf! Report No. 2.
The general types of action appropriate

.when these transient rates of intake fall

fnto the different ranges are also dis-
cussed in Staff Report No. 2. The pur-
pose of these actions is to provide reason-

- sble essurance that average rates of
- {ntake by & suitable samp- -

anev --~3
population group, ave.. .

sample and averaged ove: period” ¢ . .
of the order of one year, do not exceed
the upper value of Range I1. The gen-
eral character of these actions is sug-
gested in the following table.

ke e — e g ——

* muclides, the agencles can use the same |
-general! approach, the detsils.of vhich -

TN

Taisiz !f—ou:ou Bcalrs o7 Acmion

Range: of transient

Oraded scale of action
rates of dally inteke

Range I...eeeeenean. Periodie  eonBrmatory -
velllance as necessary

Range 1T . ......... Quantitutive survdhuwe and
routlne cobtrol.

RangeIIl............| E+aluation esnd f”"“‘h of
sddiional contro - o

It {5 recommended that:

3. (&) The following guidance on dalily
intake be adopted for normal peaceiime
operations to be applied to the average
of suitable samples of an exposed popu-
Iation group:

Tarrtz HI—Ranvces OF TRANSTIENT RATES OF INTavE

(vicnovicroctimues PEr Davl vor Ust 1 Graprp
BCALE OF ACTIONS BrymaRiZEL 16 T AnLE 11

BocoRsary.

Recommendations on Jia-226, I-131,
Sr-90, and Sr-89. The Council has given
specific conslderation to the effects on
man of rates of intake of radium-226,
fodine-131, strontium-90 and strontium-
89 resylting in radiation doses equal to
those specified in the appropriate RPQG's.
The Council has also reviewed past and
current activities resulting in the release
of these radionuclides to the environment
and has given consideration to future
developments. For each of the nuclides
three ranges of transient daily intake are
glven which correspond to the guidance
contained in Recommendation 2, above.
Routine control of useful applications of
radiation and stomic 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-2Z., this value corresponds to’

the RPG for the average of a suitable
sample of an exposed population group.
In the cases of strontium-80 and stron-
tium-89, the Council’s study indicated

‘that there is currently no known opera-

tional requirement for an intake value
&:; high a< the one corresponding the
$°Q. Holcl, a value estimated to cor-
respond to doses to the critical organ not

greater than one-third of the RPG has

been used.

The guidance recommended below is
given (n terms of transient rates of
(raedioactivity) intake in micromicrocu-

ries per day, The upper limit of Range

II is based on an annual RPG (or lower,

in case of radioactive strontium) consid-
ered as an acceptable risk for a Yfetime.
However, it is necessary to use averages
over periods much shorter than a life-
time for both radiation dose rates and
rates of jntake for administrative and
ra rulatorv nurposes. It is recommended
tuay sucl; -oriods should be of the order
of orie year. It is to be noted that values
listed in the tables are much smaller
than any single intake from which an
individual might be expected to sustam

dnfury,

——— s =

Radionuctides | Range 1| Range I { Range INI -
Radium-22¢_..... -2 2+ 230
Jodine-131 %, 0-10 30-100 =1 ey
Strontium-00.. .. -0 -0 F0-2.00
Btrontium-&y..... 0-200 | 200-2,000 | 2, 00C-2, KO

$ In the case of Jodine-131, the sultshle sample would
foclude only small ehlidrere.  For aduits, the kPG (ur
the thyroid would Dot be exceeded by rates of intuke
higher by & factor of 30 than these applicable to small
chiidren.

(b) Federal agencies determine con-
centrations of these radionucliaes in atr,
water, or items of food appliceble to
their particular programs which. are con-
gistent with the guidance contained
herein on average daily intike for the
radionuclides radium-22€, lodine-131,
strontium-80, and sirontium-8%. Bome
of the genersal considerations involved in
the derivation of concentration values
from intak:: values are given in Siafl Re-
port No. 2.

It is recommended that:

4. For redionuclides not considered in
this report, agencies use concentration
values tn air, water, or items of foad
which are consistent with recommended
Radiation Protection Guides and the
general guidance on intake.

In the future, the Council will direct
attention to the development of appra-
priate radiation protection guidance icr
those radionuclides for which such con-
sideration appears appropriate or neces-
sary. In particular, the Counrcil will
study any radionuclides for which use-
ful applications of radiation or alomic
energy require release to the environment
of significant amounts of these nuclides.
Federn]l agencies are urged to inform
the Council of such situations.

ABRAHAM RIBICOFT,
* Chairman,
Federal Radiation Council.

The recommendations numbered 1"
through *“4” contained in the above
memorandum ere approved for the guid-
ance of Federai agencies, and the menio-
randum shall be publishied in the FEr-
ERAL REGISTER.,

JoHN F. KENNEDY.
SeprEMBER 20 1901,
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Table 9. Maximum 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

13 ’Cs‘f"Sr*

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

Case When Locai Subsistence Crops are in Full Use

b ’CS":"'.' )F*

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

%411 food crops are from Eneu Island

*Natural background subtracted
pCE ARCHIVES



Table 10. Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 80% time on Eneu Island and
20% time on Bikini Island

Case When Imported Foods are Readily Available in the Diet

+
"7CS‘"’.ST ,a'/‘
Ingestion External Gasma* Total
. iz STe
Bone Marrow 121 67 “qg 32 188 45
Wholebody 100 67 49 32 167 14H
Case When Local Subsistence Crops are in Full Use
g - ‘ ',Cs*‘ .Sr+
Ingestion External Gamma* Total
Bone Marrow 233 67 4y 3% 300 277
Wholebody 189 67 HY 3, 256 233

15 %

i34

243

21y



Table 11. Maximm 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

137Cs4?05r

Ingestion Externa] Gamma* Total
Bone Marrow 941 256 1,197 & 1.2 rew/y
Wholebody 877 . 256 1,133 % 1.1 res/y

Case When Local Subsfstence Crops are in Full Use

13704905y
Ingestion External Gamma* Total

Bone Marrow 2013 256 2,269 m 2.3 rem/y

Wholebody 1849 256 2,105 = 2.1 rew/y

*{ ocal Background Substracted
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Table 12. 30-Year Integral Dose in Rem for a Living Pattern
Consisting of 100% time on Eneu Island and Iwported
Foods Being Readily Available

Ingestion Wholebody 233°ag:§r°'
137¢s 2.25 2.25
sosr - 0.70
233d4200py - 00045
™ ipn - .0012
283py /M pg . 0.00058
E:::;na1 0.433* 0.433*
Total Toe 2.7 3l

*Based on an fnitial dose rate for Eneu Island of 20 mrem/y
and assuming the entire dose §s from **’Cs.



Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING
OF 1003 TIME ON ENEV I‘S:RLSNPD AND FOR FULL USE OF LOCAL SUBSISTENCE

JNGESTION WHOL EBODY BONE MARROW AND BONE

137 ¢s 4.25 4.25

Sosr - 1.5

239+2~°Pu - .m

T ™ - - .0021

201 g . 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.



Table 4. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 $ TIME ON BIKINI ISLAND AND IMPORTED FOODS BEING READILY

AVAILABLE.

INGESTION WHOLEBODY BONE MARROM AND BONE
137 Cs - 19.8 19.8
90 Sr - 2.2
2394240p, - 00051
28]y - .0013
znpulznm | - -
External Gamma 5.54* . 5.54*

TOTAL 25.3 27.5

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

entire dose if from!'37Cs.
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 £ TIME ON BIKINI ISLAND AND FULL USE OF LOCALLY GROWN SUBS1ISTENCE
CROPS.

INGESTION WHOLEBODY BONE_MARROW AND BONE
137 ¢s 41,6 0.7

905,- - 5.6
2394250 py - 00094
281 Am - - .0024
201py/281An - ' -
External Gamma 5.54* 5.54*

TOTAL 47.1 52.8

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

entire dose s from!37Cs.
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The Effects on Populations
of Exposure to Low Levels

of Ionizing Radiation

REPORT OF THE ADVISORY COMMITTEE
ON THE BIOLOGICAL EFFECTS OF
IONIZING RADIATIONS

DIVISION OF MEDICAL SCIENCES

NATIONAL ACADEMY OF SCIENCES
NATIONAL RESEARCH COUNCIL
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SUMMARY AND RECOMMENDATIONS

In anticipation of the widespread increased
use of nuclear energy, it is time to think anew
about radiation protection. We need standards
for the major categories of radiation exposure,
based insofar as possible on risk estimates and
on cost-benefit analyses which compare the ac-
tivity involving radiation with the alternative
options. Such analyses, crude though theyv
must be at this time, are needed to provide a
better public understanding of the issues and a
sound basis for decision. These analyses should
seek to clarify such matters as: (a) the environ-
mental and biological risks of given develop-
ments, (b) a comparison of these risks with the
benefits to be gained. (¢) the feasibility and
worth of reducing these environmental and
biological risks, (d) the net benefit to society of
a given development as compared to the alter-
native options.

In the foreseeable future, the major contribu-
tors to radiation exposure of the population
will continue to be natural background with an
average whole-body dose of about 100 mrem/
vear, and medical applications which now con-
tribute comparable exposures to varionus tis-
sues of the body. Medica) exposures are not
under control or guidance by regulation or law
at present. The use of ionizing radiation in
medicine is of tremendous value but it is essen-
tial to reduce exposures since this can be ac-
complished without loss of benefit and at rela-
tively low cost. The aim is not only to reduce
the radiation exposure to the individual but
also to have procedures carried out with maxi-
mum efficiency so that there can be a continu-
ing increase in medical benefits accompanied by
a minimumradiation exposure.

Concern about the nu:isar power industry
arises because of its potential magnitude and
widespread distribution. Based on experience
to date and present engineering judgment, the
contribution to radiation exposure averaged
over the U. S. population from the developing
nuclear power industry can remain Jless than
about 1 mrem per year {(about 1% of natural

W 0-12-2

background) and the exposure of any individu-
al kept to a small fraction of background pro-
vided that there is: (a) attainment and long-
term maintenance of anticipated engineering
performance, (b) adequate management of radi-
oactive wastes, (c) contro) of sabotage and di-
version of fissionable material, (d) avoidance of
catastrophic accidents.

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

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



be about five-fold larger. Added to these would
be a smaller number caused by chromosomal
defects and recessive diseases. (¢) Risk Relative
to Current Prevalence of Serious Disabilities.
In addition to those in (b) caused by single-gene
defects and chromosome aberrations are con-
genital abnormalities and constitutional dis-
eases which are partly genetic. It is estimated
that the totalincidence from all these including
those in (b) above, would be between 1100 and
27,000 per year at equilibrium (again, based on
3.6 million births). This would be about 0.75%
at equilibrium, or 0.1% in the first generation.
(d) The Risk in Terms of Overall Ill-Health. The
most tangible measure of total genetic damage
is probably “ill-health” which includes but is
not limited to the above categories. It is
thought that between 5% and 509 of ill-health
is proportional to the mutation rate. Using a
value of 209 and a doubling dose of 20 rem, we
can calculate that 5 rem per generation would
eventually lead to an increase of 5% in the ill-
health of the population. Using estimates of
the financial costs of ill-health, such effects can
be measured in dollars if this is needed for cost-
benefit analysis.

Until recently, it has been taken for granted
that genetic risks from exposure of popula-
tions to ionizing radiation near background
levels were of much greater import than were
somatic risks. However, this assumption can no
longer be made if linear non-threshold relation-
ships are accepted as a basis for estimating
cancer risks. Based on knowledge of mecha-
nisms (admittedly incomplete) it must be stated
that tumor induction as a result of radiation
injury to one or a few cells of the body cannot
be excluded. Risk estimates have been made
based on this premise and using linear extrapo-
lation from the data from the A-bomb survi-
vors of Hiroshima and Nagasaki, from certain
groups of patients irradiated therapeutically,
and from groups occupationally exposed. Such
calculations based on these data fromirradiat-
ed humans lead to the prediction that addition-
al exposure of the U. € population o7 5 rem per
30 years could cauze from roughly 3,000 to
15,000 cancer deaths annually, depending on
the assumptions used in the calculations. The
Committee considers the most likely estimate
to be approximately 6,000 cancer deaths an-
nually, an increase of about 2% in the sponta-
neous cancer death rate which is an increase of

about 0.3% in the overall death rate from &
causes.

Given the estimctes for genetic and somatic
risk, the question arises as to how this infor-
mation can be used as a basis for radiatior.
protection guidance. Logically the guidance o1
standards should be related to risk. Whethe
we regard a risk as acceptable or not depends
on how avoidable it is, and, to the extent not
avoidable, how it compares with the risks of
alternative options and those normally accept-
ed by society.

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

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

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

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

b) The public must be protected from radia-
tion but not to the extent that the degree
of protection provided results in the sub-
stitution of a worse hazard for the radia-
tion avoided. Additionally there should
not be attempted the reduction of small
risks even further at the cost of large
sums of money that spent otherwise,
would clearly produce greater benefit.
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d)

e)

f

~

~

¢) There should be an upper limit of man-

made non-medical exposure for individu-
als in the general population such that
the risk of serious injury from somatic
effects in such individuals is very small
relative to risks that are normally accept-
ed. Exceptions to this limit in specific cas-
es should be allowable only if it can be
demonstrated that meeting it would cause
individuals to be exposed to other risks
greater than those from the radiation
avoided.

There should be an upper limit of man-
made non-medical exposure for the gener-
al population. The average exposure per-
mitted for the population should be consi-
derably lower than the upper limit permit-
ted for individuals. '
Medical radiation exposure can and
should be reduced considerably by limiting
its use to clinically indicated procedures
utilizing efficient exposure techniques and
optimal operation of radiation equipment.
Consideration should be given to the fol-
lowing:

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

2) Inspection and licensing of radiation

and ancillary equipment.

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

netically Significant Dose.

Guidance for the nuclear power industry
should be established on the basis of cost-
benefit analysis, particularly taking into
account the total biological and environ-
mental risks of the arious options avail-
able and the cost-effectiveness of reducing
these risks. The quantifying of the “as low
as practicable” concept and consideration

g

h)

i

~

of the net effect on the welfare of society
should be encouraged.

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

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

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

j) Every effort should be made to assure ac-

curate estimates and predictions of radia-
tion equivalent dosages from all existing
and planned sources. This requires use of
present knowledge on transport in the en-
vironment, on metabolism, and on relative
biological efficiencies of radiation as well
as further research on many aspects.
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August 3, 1979

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."
to that letter and its attachment.

This request relates

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




Mr. Milton Jordan
August 3, 1979
Page Two

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

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

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

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

"It can also be 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.

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

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

"In early 1979, new information was obtained so
that dose predictions for residence on Eneu
Island could, for the first time, be based upon
data from analysis of actual food items of the

pOE ARCHwﬁ



Mr. Milton Jordan
August 3, 1979
Page Three

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

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

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

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

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

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

No support is provided in the text or in the footnote
for this statement. Please provide any and all
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 guoted statement.

8. With respect to the predicted doses presented on

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

CHIVES



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. In other
words, what is the expected frequency of fatal
cancer cases at an average dose rate for the
population of 170 millirem per year, compared with,
for the whole body, a dose rate of 210 millirem
per year, 240 millirem per year, and 260 millirem
per year? For another example, what is the
expected increase in leukemia cases at 170 millirem
per year compared with 190 millirem per year,

260 millirem per year, 280 millirem per year,

and 300 millirem per year?

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

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:

Mitchell

Ruth C. Clusen
Bruce Wachholz



