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August 2], 1979 
‘Rr. Theodore Mitchetl
Executive Director
Micronesian Legal Services
Corporation, Suite 300
1424 Sixteenth Street, N.W.
Washington, D. C. 20036

Dear Mr. Mitchell:

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

Item No. 1.

Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others -
Hearings before Subcommittees of the Committee on Appropriations,

House of Representatives, on April 12, May 22, and June 19, 1978.
!\ Coptes of pertinent portions of that testimony are enclosed (Tab A).

-Additional relevant information {s 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.

Reports from Brookhaven National Laboratory indicated that the Cesfum-137 |
levels of Bikini residents increased with time until 1978, and decreased
thereafter (post-relocation).
counting measurements.

The statement fs based upon test{mony presented by

These data were based upon whole body

This {ncrease in body burden coincided with {ncreased avaflabflity of
locally grown terrestrial foods, particularly coconuts. The Ces{um-137
measurements sugoest that efther the quantity of imported food avaflable
to the people or the quantity of available {mported food consumed by the
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A summary of this {information {s enclosed (Tab B).

people was below that level needed to moderate the increase in Cesfum-137
body burdens as locally grown foods became avaflable.

Item No.
have previously been sent to you

Ze hs of Bikin{ Atoll (which I belfeve
show that the Bikini and Eneu Islands

The aerfal photogra

are separated by approximately five miles of reef. At low tide it 4s
possible to walk from one island to the other. Considering the facts
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£ U8, GOVERMENT FHIMTING GFPIGE! 1670-868-608

Mr. Theodore Mitchel] -2- August 21, 1979

that the island of Bikini Ys the longed-for home of the Bikini people, |
that houses already exist on the island, and that tens of thousands of —
coconut trees are on the island, we feel that {t {s valid to reise ~
the question of whether or not eccess to Bikini Island can be controlled |
{f the people reside on Eneu Island. (See also previous comments of |
Mr: DeBrum.) There are no other records covering the request in
tem No. 2.

Item No. 3(a}. The Department of Energy has no records beartng upon
this subject. Inquiries of this subject presumably should be directed
to the Department of Interfor.

Item No. 3(b). Fiease refer to the Brookhaven National Laboratory
{nformation provided 1n (1) above. If body burden levels of Cesium-137
were to be equal to or greater than 3 uC1, it would be expected that
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radiation exposure levels at or above 500 millfrem per year would result.

f : P

Internal Radtation). In that publication it {fs stated that'the maximum
permissible body burden of Certim-137 (assuming that the total body {s
the organ of crttical refererce) for occupational exposure {s 30 yi
(see Tab C). Since the occupational exposure limit {s 5 rem per year,
the body burdan of Cestum-137 ,csulting fn an exposure level of 1/10 of

_ § rem per year ({.e., 500 millirem per year) {s W/10 of the 30 pCi value,
or 3 yt.

Item No. 4, Lawrence Livermore Laboratory (LLL) currently {s fn the
process of fremarfrn te-Snicet articles for publication in the scientific
literature addressing these tssues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess
them. However, enclosed (Tab 0) {s a copy of information which the
Lawrence Livermore Laboratory sent to the Department of Energy consisting
of the food concentrations of radionuclides which LLL used {n calculating
the dose estimates under discussion.

Item No. 5. The substance of the request addresses the basis of the
decision to employ the Federal radiation guidance. The most relevant
basis for this is the Federal Radfation Counc!! gufdance as presented -
in the Federal Register over the signatures of Presidents Efsenhower
and Kenned >>"

The text on page 6 and footnote 10 on the same page address the AEC
recommendations for plarning at Enewetak, the bases for which are in
the Environmental Impact Statement.
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{1s assumption 1s based upon Publication 2 of the Internatfonal Commission
on Radiological Protection (Report of Committee II on Permissible Dose for
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~ preparing this document.

 BOE FORM AD-9 MATH

© UL. COVER NM ENT FRIMTING CFFUCE! COTO-R8d-092

Mr. Theodore Mitchell -3- August 21, 1979

Item No. 6. Lawrence Livermore Laboratory (LLL) is {n the process of

 

a

wre. traecs.

OTI:PAD-
 It 1s not yet available. The dose estimates

were provided by LLL, however, and copfes of what the Department received
are enclosed (Tab F).
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. {21/79
Iten No. 7. In response to your FOI request in Item No. 7, the records [er-sress—
you requested are at the Lawrence Livermore Laboratory. They are in the OES)
process of being assimilated. As soon as they are forwarded here, {t ch
will be determined whether they can be released and you will be promptly McCraw
notified. We anticipate no problems at this time. [sate

48/21/79
Item No. 8, Risk estimates of somatic or genetic consequences of varfous [eresvasec
radiation exposure levels were not made. Risk estimates for some of the . SD
radiation exposure values identified (f.e., 170 millfirem per year and cer
5000 mill{rem per 30 years) are given in the summary statement of the 4
National Academy of Scfiences-National Research Council's Report of the
Advisory Committee on the Biological Effects of Ionizing Radfatfon (Tab 6}.8/21/79

. vane.

The Atomic Energy Commissfon Task Group Report published {n the Enewetak OGC ¢.-.
Environmental Thipact Statement, Volume II, Tab B, pages III-11 and 12 [PREYeS
provides a somatic risk assessment for a radiation exposure of 250 millirem Brown
per year, the recommended radiation protection criteria for the whole body°«**
and for bone marrow. | 8/2/79

Item No. 9. No such documents exist. ft
. cITiataes Ge.

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

Sincerely, ng
RTG. SYMBOL

Bruce W. Wachholz, Ph.D.
Office of Environment

7 Enclosures

Mrc. Van Cleve, DOI
Mrs. Clusen, ASEV
Mr. Hollister, ADASEV
Mr. Whitnah, OMS
Dr. Weyzen, QHER
Mr. Deal, OESD
Mr. McCraw, OESD
Mr. Brown, OGC
Mr. Gelband, AD-44
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Mr. Yates. Were the Bikini £ er_Feders) yediation
signdards?
venreet They were but the radiation dose from intake of food

gun to rise.
Mr. Yates. Did any go over the top!
Mr_Du. None of the people have gone over the top as far as the

cesiim Jevels. They are very close to the maximumallowabh dose
from the marimum of permissible amounts of cesium.
Mr. Yares. Are the people living in the houses along the rosd? —
Dea..Yes. and they are getting the radioactivity in their bodies

from their diet, from eating the locally 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-
groring but then tell the people not to eat the products.
Mr. Yarzs. Was he told to grow his garden and eat that food? Was

he told that hecould do that t i nibited ;
ue Lisi, e original recommendations prohibited eating certain

of the loca] foods. ne P .
_ Mr. Yarzs. This is right. But J think I read here the houses were

built on pads of coral 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 ron bringin outside food from thestart
Esl. Yes. sir.

CURRENT FEEDING PBOGRAM OX BIKINI IBLANDE

Mr. Yarzs. I guess outside food is still being brought in.
Mr. peYorne. Jt was not until early lest vear. Mr. Chairman. that

the tree crops and some of the other vegetable crops began to become
fully productive. So up unti] 1977 they had been existing primarily.
on food products that were brought in from the outside. Some of these
were surplus agricultursa] commodity foods plus the Jocal marine food
which had been certified to be suitable.

MOXTTORING OF BIKINI ISLAND

Mr. Yates. When did they get the cesium then! .
Mr. ppYorne. As Mr. Deal indicated, when this high level of cesium

was revealed, « series of analyses were carried out.
Mr. Yarzs. When was it revealed!
Mr. peYouxc.in 1976. .
Mr. Yarzs. Then the Department—were you stil] the AEC in 1976!

r. ‘We were ERDAin 1976.
t. YaTzs. So you becamea little more alarmed than when vow were

the Atomic Energy Commission. In %6 vonfirst encountered this kind
of 9 tome siannualthat ou had been making of the people !

. Dear. Yee sir. 7 .
$e YaTas,kindtests, monthly, semiannually, every four

months. or w
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Mr. Dust, T can supply you s statement for the record. I will give
ad

[The information follows :]
we will supply a summary.

Chronology ef Rediclogica! Zercocye—Bibial Atou

reend type ef survey

Aagust 1964: Early radiobiological sur- Photograpbed and identiSed organisms
wey of Bikini ‘and Enewetak Atolls
conducted by the University of Waab-
fagton for AEC. Measurements apd
sampling were directed toward ex-
terna) radiation, solls, plana, water,
and fab.

April 1967 : Survey to £0 Ln gape in Asta
in order that doee estimates can be
reade for Bikir' Atoll residents. Team
led by University of Washington Ex-
ternal radiation messurement by the
rts Bealth and Safety Laboratory,
ASI.

February 190. Survey work done con-
currently with cleanup operations by
University of Washington scientists
for AEC. and by scientists of the
Western Environmenta! Research La-
boratory of the Environmenta) Protec-
tion Agency, EPA under a memor-
andum of understanding with APC.

June 1970: Team led by University of
Washington with narticipetion by
Btaff of the Public Health Service and
AEC. Collection of the Sret air sam-
ples. Also collected soila, planta. an!-
wals and made additional external re-
Glation measurements.

May 1972: Followup survey condocted
after corovuts planted op Bikini and
Tics *-'22de os. .oasing constrac-
tion started on Bikin! Island. Team
led bs Uoiversity of Waabington with
participation by ecientists from the
Western Environments! Besearch
Laboratory. EPA, end AEC. Team
performed air sampling. collected
soils plants, animals, and made ex-
ternal radiation measurements

April 1974: Followap surrey of pumer-
ous Atolia, including Bikini, coo-
Gocted jointly by staff of Calversity

. of Waabingtor aod Brookhaven Na-
tlopa! Laboratory for the AEC. The
gurvey team collected muples of
soils. plants. animals. ground weter.
and made external radiation mess
Neemesto

wel E y of numerous
_ » suodacte¢ cotly by Univer-

sity of Wasbington and Brookhaven
Nationa) Laboratory for the AEC.
Sawyies of soll and food collected
along with external radiation meses
erements.

Pinding:

oo reefs and islands. No gross anom-
elies seen ip plants and animals due
to radioactivity. See UWFL-S.

Major contributor to tota] exposure on
Bikinf and Eneo Ialands is Cs-137.
Levels vary considerably from island
to {aland in the Atoll Bee HASL-190.

Confirm earlier survey results for ex-
ternal radiation. Ce-18‘ and 8r-80
predominate in terrestrial organisms.
Co-@0 and Fe-S5 in marine organ-
tame Bee NVO-200-5.

Confirm earlier survey resulta Levels
of Pu tn air are two orders of magnui-
tode below Fac guides See
SWRL-11lr.

Radionoclide levels slowly decreas-
ing Earlier estimates confirmed by
these data.

8See BNL 50476 and NVO-269-22 *.

See NVO-260-82' and BNL 50706 in
press.
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April 1975 Preliminary survey of Bi-
kinij and FEmet Islands condocted
joints br University of Washington
ané Brookhaven Xational Laboratory
for ERDs. Screening surver of erter-
mal radiation letels and collection of
gore soi] and vegetation aampiest in
preparation for a major survey later
this rear.

June 1075: A major fine grid surrer of
Bikini and Eneu Island externa! ra-
diation levels was conducted br Law-
rence Litermore Laborstorr for
ERDA with participation br aecien-
tists from EPA. University of Wasb-
ington. Brookbatren National Labora-
tory. and ERD.A. Also mamples of
aoil. plants. animals. and cistern and
ground water Were .

April 1876: A surver of external radia-
tion jievele on Nam Island. the 8d
largesi island at Bikini Atol!. eov-
docted br Erookbatep Nationa] Lab
oratory for ERDA.

September 197¢. Conduct of a joint
gurves of 5 Atolls including Bikini
bs Universits of Washington and
Brookbaver Nationa) Laboratory for
ERDA Surtered externa! radiation
levels and collected environments!
eatoples.

April 1977. Site ticits by Brookhaven
National Laboratory to plan instalia-
tion of windmill powered air mm-
dling stations. Bikini Atoll ome of
four sites fur iong-term air sampling.
Work supported pbs ERDA.

October 1977: Brookheren Nationa!
Laborstors installed wind-powered
loog-term air aempling station op
Bivins Island. Work sapported by

See NVO-206-E’ and BNL S196

Exposure rates on Bikini Island
hbigbls variable Enev Island dos+
rates lower thar Bikini. e¢ister:
Water on lotb islands is acceptatle
for drinking Some wel! water ac-

ble. other wells apscceptable
for drinking. See UCRL-$1871.
Bi676 Bev. 1, 51918 Pr. 3. $2176.
$3876 Part 2 Si€te Part 8, 53*7H
Pr. §, NV O-266-82 ‘and BNL SOtHG

To be publisbed.

To be published.

Bite identified. agreement obtained.

Data pot yet arailable.

Ia t.c5 Counting end Urine Biocsecy Eampliang—Bikini Atoll

Yeer Sampling ‘Counting =

1970': Pooled urine collected. analrsed for Sr-90. Ce-187. and Pu-239.
1971 °: Pooled uripe collected. analyzed for 8r-90. Cs-387. and Pwv-230. 240.
1972: Panied urine collected. Ce-187 concentration abows factor of 4 increa»e
over 1970. 8r-90 increase is factor of 2.

1973 ': Cs-137 in urine higher than 1970 by factor of about 10. Kr-80 increase ix
factor of 4.

April 874°: First ip vivo countiog of Ce-137 in Bikin! residents. Ca-137 urine
values about same as 1973. Sr-O0 levels down pear 1070 values. Pu-239. 2K)
higber (ban 187] br factor of about 5‘

April 1975 : Pu-28%. 260 bigber than 1971 by factor of 10."
Fall 3976 : Pu-239, 240 bigber than 1971 bs factor of 2.'Cs-3387 urine value .

 

tReaults from severe) sarverspoblished Ll» eve report. Br-O0 and Ce-137 are dominen! tn
abthe temrentria! eetircomest. ¢ FeSS in marine envircpwest, and ..©-24) and

P 32+ 240 are important ie soils Radtoactivity on Bikia! Atel! has declisec iguiscantiy
es

. iaBrliog eee. GEerest individvals at Efereat times as people come and go at Bikio!
aiah B
She BNL 3424. Rept 1975.
*Thes reesits suspect samples may have ben contaminated. error ip measurement

te £7o/o.
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tigher than I970 by factor of about BO. &r-O0 higher by factor of about 6 Memo
Oonard to Liverman May 11 1977.

May 197) . Beconé in vivo counting of Bikin! residents Collection of large volumes

average for 6 individuals in 1974 Two individuals bad
of 3 nCi/k&g which is tery pear the maxima permissi-
Meme Conard to Liverman, May 11, 1977.

October 1977: Large volumes urine samples collected under controlled conditions
te avoid cross contamination. Results to be available in May 1976.

] . We made resurveys of the Bikini environmen including
soi] and groundwaters in 1969, 1970 and 1972. Annual collection o
urine saroples for radiation analysis began in 1970, and with those peo-
ple who were working for the agricultura! and housing projects.
Mr. Yares. Are these only Bikinians! P

Yessir
; r patEs. Did you have non-Bikinians working for them at that
ame
Mr, Dest Tcan't answer thnt.sir.

Tr. DELOCNG. It is my understanding that there were other Mar-
sballese in the work force who were not from Bikini.

Mr. Yares. You examined them as well. Were they examined
through that time!
Mr. pr Yornce. Yes. as long as they were on the island.
Mr. Yarts. Go ahead.
Ai_Drar 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. Yarzs. What is « whole body count?
Mr. Dray. That is a very sophisticated counting system where you

essentially sit in a chair and where you have « counter that detects
radiation from ‘kz cesium that has been taken up in the body. It actu-
ally counts the body's burden of cesium.
tr. Yarzs.Ts that thesame strontium ‘od y hat th

r. Drat_They trave ther in the jy. You can see t e
stronvium is— , ‘ee
Mr. Yates. These are like the heavenly twins.
Mr. Deat_ou can measure the strontium with urine samples, but

we have not been able to see much of that in the urine samples avail-
able to date. Ther do the whole body counting sample for cesium.
We had a major resurvey of Bikini and Eneu Islands in 1975.

PR
E

RESULTS OF THE 1975 RADIATION SURVEY

Mr. Yares. Until “75 you found nothing. What did your tests
show!
Mr Dray. That is when we began to see the rise in the cesium. —

rT. ATES. Will vou place in the record a statement representing
the levels you found?

(The information follows :]
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MEAN CESTUM-137 LEVELS OBTAINED BY WHOLE BODY COUNTING - 1974*

  

 

MALES FEMALES
No. wei** nCt/kg body wt.** Mo. act nCi/kg body wt.**

Binin’ 6.128 1.84 (0.43-5.11) 3.073 1.15 (0.22-3.26)
Utirik 9.262 4.05 (2.64-6.84) 3 439 2.43 (0.96-3.85)
Rongelap 22s«CATS 7.76 (4.37-16.3) 24,308 $.13 (2.71-13.46)
a eee 0.0352 (0.0134-.0791) S
 

Reference - ONLS0424, “A Twenty-Year Review of Medical Findings {n a Marshallese Population Accidentally
Exposed to Radioactive Fallout,” Conard, September 1975.

**microcuries
***MPC 43 nanocuries rer kilogram ~
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MEAN CESIUM-137 BODY BURDENS

 

IM ADULT MARSHALLESE - 19774

 

MALES FEMALES

No. _pci** nCi/Kq Body Wt*** Mo. C1 nCi/Kg Body Wt

Rongalap 34—s«0.296 5.04. 20 0.182 3.13
0. 1] #ee4 41.97 40,058 41.4

(0.T13-0.680)**#e (0.597-0.278)

Utirtt 27) 0.119 1.79 21 0.0781 1.29
+.048 40.77 $0.32 40.58

(0.850-0.215) (0.0380. 131)

bikin‘ 22. —-1.301 19.1 20 0.926 14.8
40.73 +10.6 +b. 47 +6.3

(0.568-3.232) (0.534-2.234)

Medical Tem 7? 00154 0195
40, 00052 40.006

( .00T0S-.00216) ~

QZ
IT

S
T
A
I
H
D
U
Y
J
O

*Reference memo Conard, BML, to Livermen, May 11, 1977
**Microcurtes °
***Nanocurtes per kilogram of body wei(ght
#eeeStandard deviation
AOe**Range



C
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1
0
S

Ronyelap

Utirik

Bikini

“Reference memo Conerd, BNL, to Liverman, May 11, 1977
*Microcurtes'

MEAN CESIUM-137 BODY BURDENS IN MARSHALLESE CHILDREN - 1977¢

 

MALES

Mo, plier nCi/KeBody tees

5 0.217 7,65
+0. 044ee+* 41.21

(0.T68-0.246)***e*

5 0.0663 2.22
+0.018 +0. 66

(0.049-0.091)

3 1.04 | 32.3
+0.26 47.6

(0.824-1.331)

**emanocuries perkilogram of body wetght

.
S
T
A
I
H
D
U
V
J
O
G

**eeStandard deviation

 

FEMALES

No, Ct nCi/Kg Body wt
5 0.265 5.97

40.092 42.1
(0. 154-0. 396)

5 0.0643 2.84
- 40.026 41.9

(0.051-0. 104)

3 0.861 22.3
40.29 415.3

(0.706-1.,196) ~ LL
it
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Mr. Yares. bj are ERDA

find the m

Er

Dear

In

75 we were asked by the Department of Interior for

adWI

CTbuilding additiona] houses in the interior of Bikini Island.
It was at that time we mounted a rather large survey effort which

included lot of people going out and walking around the island with
instruments. We bave very large surveys done at that time with 30 or
40 people going out and making measurements of the soi], water sam-
ples. vegetation samples. and measuring the external radioactivity.
Mr. Yarzs. Were these tests being taken prior to 1975 as well!

Yes. But not anywhere nearthe scale we did this time. We
concentrated on Bikini Island. It is precisely for this reason we want to
hare an serial surrey 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. Dewncan. I understood vou to sav 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 year.
How can we measure the increase in 75 when vou sar that it is com-

ing from the food if the food wasn't being produced until "17!
fit. That isa very good question. ;

r. McCraw has donea lot of thone surveys.
yw. When the people first returned. there were few if any

terrestrial food items grown in Bikini Island soil. and available for
their use. There are some things that grow wild. There were a few coco-
nuts and arrowront. There was a significant planting of coconut trees
during the arigcuk ural rehabilitation effort.

Mr. Dencan. Those were the ones that began maturing in 76! Am I
not correct ! We are in 78. 80 last vear would have been Vv. Rut now he
is saying that the planting began to mature and it was "76, So we are
Narrowing the gap.
Mr. prYounc.It started in '76.
Mr. Dexcan. 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 matured and were consumed by the inhabitants.
Moitik. TW. were initially using a predictive capability for a

number of items in the diet that are now growing in the atoll. All we
could do at first was sample the soi] and try to predict the Jevels in

Mr. Yates. Where were they coming from! You said s number of
items were not being grown.
McGeaw. A number of items of the normal diet were not lo-

cally available when the people first went back. Those things have
subsequently become available and we are seeing an increase in availa-
bility, an increase in uptake, and you can't see at what exact point in
time things occurred.
Mr. Duncan. Is there a level of sophistication to measure this that

has been increasing! So we might attribute the greater levels to 8
greater ability to measure what was there all along? .
"Ts Ves : measure it easily. You can always measure if

- amples: -~viland vegetation and went through a very costly
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laboratory procedure. But now we can do the same thing with instru-
ments that are stationary. *

CURRENT METHONG OF MONITORING

_ Mr. Dexcay. at about the measurement of the Jevel« of cesium
the x ; s that increasing in soplisticavion so
af your measures can detect levels that were previously undetect-

able!

       

 

Let me answer tha: a little differently. Several vears ago
no one would have thought you could take a whole body counter into
the field. Now it is engineered to be taken out into thefield.
Mr. Dexcax. You did early in 1975. But your first whole body count
nin—
tr. McCraw. "74.
r. aTEs. is that when you first detected the increase!

Mr. McC Thatis the first measurement of cesium in people. We
b icted what the levels would be.
ann Dexcax. Were your measurements in accordance with the pre-

ction f
1. Me .)es. All of the surveys that we have done have tended

to support the earlier findings. We have gotten « better body of data
and more confidence in the radiation doses we are predicting. and we
are looking s* the actual items of the diet and do not have to rely on
estimates of radioactivity in the foods that the people are eating.
Mr. Drxcax. But your whole body counts in 74 were not alarming.

It wasn't until vou went beck in “¢5 with your major resurveythat you

“SeMets 97 began redict higher d he bas:c. . In 1975 we to ict higher doses on the basis
of samples we had collected. In 1977 when the second whole body count
was done the levels were a factor of ten higher than in 1974.

PEDERAL 6TANDARDES AND CURRENT BIKIX] LEVELS

Mr. Yates. Above the Federa] sandards!
AMMcCraw. If I might explain about the standards. There aretwo

pumbers. is for the ] population. The otheris for an individual
where you know the individual's exposure. We have not exceeded that
individual] number. We have seen levels approaching this lower num-
ber for the general ulation. We feel that we can use the higher
number or the standard because we are actually measuring the levels
of radioactivity in individuals in the population. We know the distri:
bution. We know the highs and we know the lows.
Mr. Yarzs. Who is to sar that the Federa! standards are accurate’.

Hox do you mow theFederal standards are acceptable!
edon

r. Yarzs. Why do you establish standards and asy if you come to
“be wendard -verything is fine, and if you above this standard itis
..< ane How co you know theFedera! standards are not carcinogenic!
vir, Drar I think in the redistion protection field that we are con-

ce we have another philosophy which is the lowex prac-
ticable solution to a problem and it is believed that the people who
work with radiation wil] not receive-—
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would your sop. measurements show eome level of cesium in
him!

_M¥. cCuaw. Yes.
J cax. Do you have any way of knowing that be will not get

cancer
tious No.

. Duncan. That is all I have. Ihave to go to another committee.
I just wanted to worry you.
Mr. Yares. Wait one half minute for my question.
Getting beck to my comment about the federal standards, my son

was treaied for « tonsil disease in 1044 by then applicable medical
standards. He was given radiation in che trestment of his tozsils.
Everyone thought it was It was a common medica! practice.
Thousands of young people were having their tonsils removed or
shriveled as a result of this treatment. He, like all the others of that
age Froup: are now threatened with cancer because of having been
irradi 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 effect 25 years from now as 8
different|kind of stimulant or carcinogenic material is brought to bear
on the .
So getting back to the question of Federal standards, five years

from now you might decide in the new Department of Energythat
the levels you established are much too high and that you should estab-
lish lower standards because you have, as Mr. Duncan pointed out,
more sophisticated equipment.
McCeus. It is not « problem of being able to measure the dose

level. It is knowing the effect. ;
Mr. Yates. You might go now.
Mr. Dencan. It is & question of exercising our best judgment. I

would suggest that five years from now you might even be able to
a sustain even lowerlevels.

s
e
i
n
s

i icCpana: cre looking at 30 year standards, to keep the dose
$#z: down for a long period of time. We are trying to kee the dose ina

year below the annua! standards. and all the 30 year doses below the
30 year standard.

SAFETY OF BIKINIANS UNDER PRESENT CONDITIONS

Mr. Yares. That brings us to the question at hand. What _are you.
j 1ki-going todo? You have the level of cesiumandstron Gum in the

nigns DS) epithe Sars. ev are still on their island.
Have you told them to off? For your own good, you ought to

move!
Mr. DraLMr. Chairman,I don't know that anyone thinks thatthis

is a life threatening situation at this time.
Mr. Yares. i ;

i It is the kind of thing that if you let it continue over s
long period of time then it would begin to be of hazard to their health.
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    ere he says—the article is titled. “TS. E sofety of
Return to Bikini Island.”
Nine years ago the U.S. Government told the Bikini Islanders it war mafe to

return to their atoll, once the site of nuclear weapons tests in the Pacific Some of
the islanders went bome. But now the government bas found thal ii wa. wrone
According to tests last year the groundwater in Bikini is still too radioactive
for bumar consumption 80 are the cocoputs and fruits and vegetables grown
in the still contaminated soil. Bo the Interior Department bac very quietir
asked Congress for $15 million to move the islanders to another location.

Why are you asking for more moneyif it is safe! Is it safe? Safe
is a relative term, isn’ it!
DesiYes it is. If it was practicable for the people to onlyeat
outside and mavbe have to drink outside water. then we think
thal goes within the Federal 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
cesium in the whole body counting. we believe thet they should not
be allowed to eat the food on the island. and it is probably not a prac-
tical situation. Any additional resettlement should be on Encu Island
where they can have their schools and other facilities. That is the
direction they should move and not try to do that on Bikini Island.
Mr. Yares. Should theystay there is the question. Whois exercising

the judgment on whether they should stay there! Haven't the levels
been increasing! Our friend has said they are almost up to the top
of the Federal standards. If they stay there, won't they go over the
top!

Mer. Dear. The whole question is, if they were to not eat the locally
s on Bikini Island. would the radiation dose from cesium

go downt
Mr. Yares. What will you do, bring in box lunches?
Mr. Dear. That is the impractical part of the solution.

CURRENT FEEDING PROGRAM OX BIKINI

_ Mr. Wixxex. If I might speak to thispart of the discussion, becau~ce
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 you havebeen given, which I
also have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food supplies were
provided for the le on the island. In addition, we provided equip-
ment for fishing in lagoon. The outside food is sent in on a reguiar
basis. These food supplies, while not attractive in all respects from the
point of view of the normal 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. Yarzs. What does that mean! You deliver K rations to them!

What kind of food are you ing aboutf
Mr.Wivuns Dried foods, fresh fruits and vegetables from Ponape,

as varied a diet as far as protein, Karch, carbohydrates is concerned It
is prepared by nutritionists.
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Mr. Dru Ldanpbrew why they don't count phrowctembebiatte Tt may
w@@nesion of sitting stil.
Mr. Yarxs. Whyis that é
Mr. oe Younc. Tam informed by the medical authoritics at Brook-

haven. that the children under 5 are too small to be subjected to the
shole body counts.
Mr. Yates. Why?
Mr. ve Youse. 1 don't know whether it is the size of the child or

whether the measurement itself might have some effect on the child.
but the whole body count is not given to children wader 4 vears.
"Mr. Yates. Is there an application of some kind of radiates in the

test 1self? . .
Mr. Deav. No.sir. : ‘
Mr. Yates. Then why don't theygive it tothe children ? .
Mr. ve Youxa. Dr. Wevzen from 1.0.E.ts here.
Mr. Drav. Thisis Dr. Wevzen fromour medical group.
DyresThere arpe probleme One involves Juine sitar

about 2Oonutesbuatht a a perebdora wtps
whats Drain beeibration Of tie Metruiert pp. en.

Inited gor Stnall pemons. Legorepero) We bepier

wat. datis, For ali we know, the chien may have been con
(aminated too! —
MTTDEAT, Ses. sir. Uf they have been drinking the coconut milh.

4

 

CATSES OF RADIATION EFFECTS ON BIKINI ISLAND

Mi. Duscas, What account. forthe rather extreme variations. from
a200o which is within vonr limits to 1.1802 .
Mr. Deat. J am at a loss to answer that. Mr. Dunean. unless the

jasibility that some of them didn't cat as many covanut- er drink a>
much coconut milk. There could be some variations of some kind in
their metabolism. ] really don’t know,
Mr. Yates. Tooce abody ae 4
Mr. MeCraw. Yee. snow, Phasicalle two things account for the

Varna Opes istnaw miuel at tae al TlCts Peedi arena Flee es

‘arlous Wdividuste ave eatin, Lhe oteet is Tat salile Optbe prey” 

 

  

lave Been Tine on the d-Ghid longte Te
PTT aT] Wat vetey geese PoPeetl peiaccag, 26 oy wrtite Oibean
 

TSfeeid Of sere) pps,

TAY. DATES.Stal
Mr. McCraw, About 1972 Lbelieve. che earliest ones came inabout

i. so somepeople have been there G vecurs. sate rn Veabe, sGinte five
ormtherel year ar less The body burdens of cesiumTyas pps at
“hicvion of time. so the indulgeiy uepepedation that base been
there Che jongesp and hivebeen eating the largest qnantics, basteaian Of
veer have the highe:| intense ant a iw Wiest taclia-
UaaaeR ey

ATE Yates. I have the mMpression that vou tald the committee that
907 vou suggested (0 the people on the istand they ought not to eat
the food there. but that vou would provide the food from outside
~ources. If chat is true, why did the count nevertheless go up in 197k?
Mr. Drac. We understand that they day is _cocoputs. I

*asn't there sOT aim telling you what survey feam members repeated
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tous. Thex said thatthepoopleboss aeenettteg heiatiaaGiibiie eli \
had a drought. ana 3 shortage of fresl. WAtrr Arebelien wore dansing

MOTCOTIinc coconil bik Tain chevlyt ordinarily.
—

“OUTSIDE FEEDING PROGRAM FOR BIBIN] RESIDENTE

Mr. Yates. Did they eat the coconuts and did they drink the milk
becaus vou weren't providing them with adequate food and water!
Mr. Desc. I will have to defer to our_friend~ in Intepongtebes!

war provided.
Mi. lates. Will somebody answer that? Whoare his friends jn
 

 

]

Interior’ -
Wr oraT ot .
Mi. Yates. Appts von don't have any friends.
 pa

MYODiv. 2 was afraid of that.
Mr. Yamrs. Somebodyought toanswer that question. |
Were vou on duty then. Mr. Winkel? When did you take office !
Mr. Wisk. I took office in June of 1977. .
Mr. Yatrs. Who did vou have in charge of this operation !
Mr. Wixkev. I] was in charge of the operation. and under me the

District Administrator was in charge of the operation. The feeding
procram was initiated in October and November of 1977, and ample
food supplics to provide a halanced diet were delivered. have beer
delivered. Nutritionists accompanying 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 nao reason to believe the
fond was not consumed, inasmuch as there is no evidence of uncon-
sted quantities in anvsize at all.

Mr. Yarrs. What kind of food did you deliver to them? Did vou
alec deliver watertothem ?
Mr. Winker. U.S. Department of Agriculture foods. and fresh foods

from Ponape. and water was delivered. ] 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.
iene trying to find out ie whe they went hack tothe coconuts

and the nalk it Got were warned against eating thie coconuts an
111pmb —
lage peBeca.-J am the Deputy Administrator of the Marshall
slands.
Coconut is something that the people can see. They will drink the

milk. They do that even when we visit the island periodically. They
offer us coconuts to dink. so as long as they have coconuts in their
surroundings. I do believe that they will drinkit.
Mr. Yatts. Even in the face of warnings not to drink it?
Mr. O. neBrun. Yes, sir.
Mr. Yares. Then they continue to eat the coconut and drink the milk

and ent the food that the government gives them.
Mr. O. oeBreas. The last time I 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 fromthe islands or cut down
the total number of trees.

Mr. Yarzs. That is the only way you can do it.
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DESIRE OF BIKINIANS TO REMAIN ON BIKINI ATOLL

Mr. Yates. Your letter indicates that the Bikinians want to stay
on the ato]]. Is that impossible f

Mrs. Vax Creve. In our judgment, it would be improper for them
1o remain because of the medical risks involved. and the Department
of Energy agrees with that conclusion.

Accordingly. we meanto persist in our plans to relocate them. this
in the interests of their physical safety. We recognize. of course. their
preference to remain. That is why we have had this problein for sonie
30 vcears and if will continue for some decades hence. We are simply
trving to meet it in the most reasonable way we know. recognizing the
physical threats that exist if they remain on Bikini Island.

CATSES OF RADIOACTIVITY ON BIBINI ATOLL
—_——

Mr. Yarzs. Let's look at it a minute before we go to the High Com-
nuissioner's statement.

Terenconthey
afcCuca

irs. VaNCine T beheve it is aa combination of both,
Mr. Yatrrs. That wasn't Mr. Deal's testimony the last time, As I]

remember his testimony the Jast time. it was internal cause: rather
than external causes: is that right. Mr. Deal f
Mr. Foray. T think mavhe both are nicht. The external radiation has

to oe CONsiticu. Phe mnlernal 3S so Teh that jtavershadaw~ the

oma — ae
Ir. Yates. How potent is the external: and suppose vou did not

have the internal radiation? Would it be feasille for them to remain?
Mr. Draw Theeste js ahout dj

Mr. Yates. Itae be as dangerous as Denver. Colo.. is to those
van. FULT ver
Mr. Dear. Yes, sir.
Mr. Yates. They are not evacuating the city of Denver. are they?!
Mr. Dear. I hope not.
Mr. Yates. So. therefore. the amount of external radiation in the

city of Denver is not considered sufficient for that city to le evacnated,
I assume. therefore. that if that is the same condition on Bikini. the
basic cause for your suggestion or your recommendation ioDakin.
ian: le evacuated is the ingestion of the food and the water: correet !
oh. DIFAL Les. Sih,
Mr. Yates. Now 1f the Bikinians wanted to stavthere. stay on their

ato)). if they did not consume the water and the food that was there.
I would deduce from what vou say “hat it would be as dangerous for
them to live on Kili or Jajuit or any one of the other islands as it

:-B: . right!
J Dear +x sir. the other islands are quite——
Voatrs. Thatuert. usc to the basic question then: Conouefic

ove them water rermit them
Thimree tit tev wold not be taking mnthe radiated Toodea :

Mr. Drs. If you ask my opinion. Mr. Chairman. Thaxepemensl
concludedthat it is probably impractical to have people hving in
Cl

 

  

  

  

 

  

   

     ATr

them an
      

   

     
 ron Over senprees Cab Walle

   

DOE ARCHIVES
-



hl

e
n

925

an area where they are able to famnit and to take the water from the
area. 1 think that isa practical situation.

CONTAMINATION OF POOD SOTRCES

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

Let's ask the next question. We talk as thong! coconuts were the
only food there. Isnt there other fol?
Mrs. Vax Creve. Thereis. indeed.
Mr. Yates. What other foods do theveat ¢
Mrs. Vax Curve. Breadfruit. papaya. sweet potatoes.
Mr. Yates. Arc all of these contaminarcd‘
Mrs. Vax Creve. All of these have turned out to Le contaminated

when grown in Bikini.
Mr. Yates. That is because of the soil being contaminated?
Mrs. Vaw Creve. Thatis correct.
Mr. Yates. And the contamination in the soil is transferred to the

food. sydthorejo po Wain icy Cale PTtteene Tt TAte CUE:
téMinared: is thin eas ‘

sar. Dean. Dhatos correct.
Mr. Yares. How much 0Y a chore is it to bring food in from the

( outsidc? Suppose it wire a barren atoll: they didn't have the opypun-
tunity to grow things. *
Mrs. Vax Creve. I think it is entirely feasible to bring food in

from the outside. What we believe. hawever, glo podetruslay it
is nor_foosilic to OXpeet Pace debe ote pa duvet ogy elas ound

not eat the things thutare srowine there and net eaepietai
jooteem Wa contd feel then entireds Dron Owls ce eee ba we

could not barthem enechively groin Cathelocal pra.iuce,

  

   

CONTAMINATION GF GROTND WATER

Mr. Yates. How do they get their water now? What is the water
that is contaminated ? [s it from wells?
Mrs. Vax Creve. It is a groundwater supply a¢ I understand it. vee.
Mr. Dear. My understanding is that there are some cistems ton,

some runoff water from rain. but ] think it is the wells too. They have
to use the wells under certain conditions. There isnt enough cistern
water. -
Mr. Yatrs. There is not enough cistern water. The cistem water ts:

\ not contaminated,is it?
Mr Mrs. Not to anvextent to cause them this kind of problem. sir.
. Tsdudth. avellwater js contaminated?
Mi. bea Yes. sirit is.
Mr. Yates Ts there any way of decontaminating the well water?
Lan vou boil the contaminants out ?
Mr. Desc. No. sir. It would take a very sophisticatos

resins used in chemical proccssi? we TACINACTINITV,.
OMITTATA. HOWSitternow en pctisivc is lt!
Mr. Dra I really don't know. We have never Jooked at that prob-

len, that > xnow of, except back during the fallout days there was a
: questic ; about decontaminating milk, and there was some Jooking at

SOgt820 DOE ARCHIVES
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LOCAL FOODS BANNED TH i874

Mr. Yates. We are now up to 1976. Let's go back“to the interrogs-
tion on page 1271:
“Mr. Ores. Were you still the AEC in 1976!
“Mr. Dea. We were ERDAin 1876.
“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 annual 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 1974.
In 1976 the coconuts were first becoming ripe. Mr. deBrum. together
with the Bikinians, was eating the coconuts. But you were not drink-
ing the water?

Mr. DeBrras. Not the well water.
Mr. Yates. Were vou eating the pandanusin 1976f
Mr. DeBrera. Some people ate them.
Mr. Yarzs. They ate the pandanus. What else was growing there!
Mr. DeBren. Papaya was growing on theisland.
Mr. Yarrs. Papaya. Anythingelse!
Mr. DrBress. Pumpkins.
Mr. Yates. Pumpkins!
Mr. DeBroa. Yes.
Alt.Varrs. And people were eating all of these thingsall the tege;

tabies !
Mr. DeBrru. We hed ingication thatthem they

atethem. sir.
My. DATES. “ot ?
Mr. DeBrerw. Yes
Mr. Yarrs. And were vor ‘oy were nat toeat them ¢
Mr. DeBrun. Thev were told thai

to eat thern.
Ohare,

   
 sir. and not

INITLATION OF TEP! FEEDING PROGRAM

Mr. Yarrs. And all during the period starting in 1872, every month
a ship came to Bikini with food t
Mr. DeBrem. Yes.
Mr. Yates. And water?
Mr. DeBres. No. no water.
Mr. Yates. Just food!
Mr. DrBrra. Yes.
Mr. Yates. Sothey were drinking the cistern water f

Mr YarnsAna h h food :r. Yates. And vou were supplving them wit . re_ rouYA d you pplving ad. Were
Mr. Der'snua. ied to supply them wit. enough.

There were y : nol get there time,sir.
ST. YATES.Soin the Lioconcocoputcs
Mr. DeBrrat. estingindi-

cated that ¢
Sr. Yates. Thesatled !
Mr. DeRacm. Yesn
Mr. Yares. Whycould you not get there in time
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Mr. DeBrrnu. 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. DeBrcau. We were down to one ship for al] the outer islands

at (imes.
Mr. Yatrs. And one ship would not service the island or the people?
Mr. DeBrrat. 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 ships do you need for the fuod for the

people who were on Bikini? Was one ship adequate for s month's
sup ly of food?

r. DeBrrar. If we have one ship committed only to Bikini. yes,
one ship wil] do it. The ship that is committed to service Bikini also
services other islands in the Marshal! Islands.

Mr. Yates. You mean provide food for the other islands?
Mr. DeBrro. It provides services, it brings in copra and tekes in

trade goods so the people can buvit.

FREQUENCY OF SERVICF TO BIKINI ISLAND

Mr. Yates. Maybe we had better find out about where y ~ work
throughouttheislands.
How long would vour leys*« be? Presumably your schedule was one

ship a month with food for Bikini.
Mr. DeBres. Yes.
Mr. Yates. And lowoften were there lapses in this?
Mr. DeBrra. Not very much. There were times. as I recall. when

we could not provide a ship until it was a month and a half Jate.sir.
Mr. Yares. A month and a half late; you mean two weeks after the

schedule.
Mr. DrBreu. Two weeks after.

TYPE OF FOODS PROVIDED

Mr. Yares. After the schedule date. And what kind of food? You
said you provided staples? What do you mean bystaple:?
Mr. DrBrus. Staples in Marshallese terms is rice, flour, canned

meats, milk.
Mr. Yates. No coconuts?
Mr. DiBrea. No coconuts.
Mr. Yates. J mean from the otherislands.
Ar; DeBrru. We never shipped any coconuts from the other ~

islands.
Mr. Yates. Why would you not! If coconuts were such a delicacy

for the Bikinians. why would you not provide coconuts for them,too!
Mr. DeBreust. ]t was not a part of our feeding program.sir.
Mr. Yatrs. Jf vou were a Bikinian vou would fave likeli cocnnuts.

wouldvou not, fromother slams
STi. Di. . would be climbing a tree and gettin
Mr. Yares. You would not worry wdialion.

  it myself.  
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Mr. McKay. How do you get coconuts in the program! What kind
of a bureaucratic round-about do vou have to go through to get them
on the mt
Mr. Be RUM. T guess We just include it, make sure we have enough

moneyto go around.
Mr. McKay. Would you have authority toapproveit!
Mr. DeBreat. 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

approval up here?
Mr. DeBres. I think he has authority to approve it. the High

Commissioner.
Mrs. Vax Creve. Yes.
Mr. Yates. Mr. DeBrum. vou said if coconuts were notsupplicdto

you asa Tikinian. vou would leechesae ge Jalil] torr’

“Mr. DEDRUM. 2s. i Ubev were availble onphe jelandyes.
Mr. Yares. And THeavab op thejstind. are they not?
Mr. DeBrrss. Jes.
Mr. Yarns. Sof y acayuts they are going

to climb the pecs ce foto eeyep jf they are contaminates
herve booEBRUM. Thev hgve boone tbat sir

NATURE AND THE TYPE OF ANALYSIS BY DOE

 

         

   

Mr. Yarra. Let's gro back to the interrogation.
“So you became a little more alarmed than when vou were the

Atomic Energy Commission. in 76 youfirst encountered this kind of
« test. Is this an annual test that you had been making of the people !
“Mr. Dear. Yes, sir.
“Mr. Yates. What kind of tests. mou.thly. semiannually, every four

months. or what?
“M- Dat. I can supply vou o statement for the record. I will give

yo: 20. information.”
Then «vere is placed in the record on pages 1172 and 1173

& pretty gird statement of tests that were made and a very bad esti-
mate of the cSults of the tests. We find in 1964 the findings. “photo-
graphed and alentified organisms on reefs and i-lands. No gross anom-
alies seen in plants and animal: duc to radioactivity.”

1976 shows “exposure Jevels to the Bikinians varies considerably
fromislandto island on the atoll.”
February 1967, “confirmed earlier survey results for external

radiation.”
That does not tel] us anything. “Cs-137 and strontium % predomi-

nate in terrestrial organisms. Co-60 and Fe-o5 in marinc organisms.”
What docs that mean. Dr. Deal?

ir, Drav. It means that in the fish that they were catching they
found eobalt-60 and Fe-55.
Mr. Yatrs. In large amounts!
Mr. Drar. I do not know,sir.
Mr. Yates. This result does not show that then!
Mr. Dratr. No. We did not trv to give vou a complete copy of the

reports. We just tried to give vou the highlights of the surveys at the
time, and probably, as vou say, did a pretty poor job on that.

Cot ARCHIVES
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Mr. Yares. Yes. .
Mr. McGraw. And the value is
Mr. Yates. Obst
Mr. McGraw. For Bikini 22 people in the sample. The value Gs»

uite a bit higher than Rongelap, but still a factor of like a third of
the standard that we would evaluate with. This is of course 1947
numbers. 2
As I recall the 397 ikini was like 1. On the

previous page the value for Bikini was .12s. so and 19v7
the values went up bya factor of 10.

 

  

BATES OF WARNINGS TO PEOPLE OF BIEINI

Mr. Yates. If all this is true. sir. why four vears ago in 1974 were
yeu advising Mr. DeBrum to tel! the Bikinians not to drink the well
water and why were you then—vouwere bringing food in four vears
ago because there js head) ] / -

sar. VEBRUM. Thatis right. sir.
Mr. Yates. Contaminated arpon:
Mr. DeBrem. That 1s correct, sir.
Mr. Yates. Therrvne-Yoodin two vears ago. right? Wen cid

the coconut trees start maturing?
Mr. DeBrem.: two vege aan

Mr. Yates. Were you allev'v¢ them to eat the food that was grow-
ing on Bikinitwo yearsago. Mr. McGraw?
Mr. McGraw. Were we allowing themtwo years age?
Mr. Yates. Yes. .
Mr. McGraw. When was the recommendation made? Did you say

four years ago!
Mr DrBrum. Yer. a :

yr. LATES. Ou have coconuts growing on Bikini two vears Ago.
You have pandanus and papaves and breadfruit crowing two years
ago. Four years ago you told them not to drink the water. there was no
food. Two vears aco had vou told them not to eat the food. Were you
told not to eat the food two years ago!

Mr. DeBres. That was the time, four vears ago. Mr. Chairman.
that people were told that they were examining their food and they
had suspected——
Mr. Yates. And they were told not tocat it?
r.DrRrew. They were di ced from eating.

    

 

  
  

  

t?

  

  
  

     

      

pene)? They were told. ov nig UliY

PirDito ¥r Dp .
Sir. Yates. Were thev told not to eat the food all during this

penodtao’
air. DeBreau. Until further analysis convinced them otherwise.
Mr. Yares. Theanalysis never convinced them f
Mr. DeBrear. Never convinced them.
Mr. YaTEs. So they w ine ; “} to eat thie

12

Mr. DeBrew. Yes.
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ADEQTACT OF FOOD SUPPLIED BY TTP! ADMINISTRATION

Mr. Yates. And in the meantime you were bringing them food!
Mr. DeBrauss. Yes. sir.
Mr. Yates. Every month except where you lapsed f
Mr. DeBresas. Yes,sir.
Mr. Yares. And there was adequate food for all of them!
Mr. DeBrea. Yes.
Mr. Yates. You are sure of that f
Mr. DeBreas. To the best of mv knowledge sir.
Mr. Yates. Is that true. Mr. Weisgall!
MrWiasou, That is not quite the understanding of the Bikinians.

anle living ir:

“EER

As_\ vytjens has esplayne e the    

  word eat the food erowing on tre gland cven though they had been
Dav )s-G Tat I Wile guestein, NOCD ele Sul aol epee|; 
dameboats Were nor coming on as reguiar 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.

REQUEST FOR MORE MONITORING OF BIEINI

Mr. Yarrs. Let's go back to Mr. Juda’s statement.
Mr. Nott. The second request we convey to you today. Mr. Chair-

man. is that your subcoinmittee closely monitor the upcoming radio-
logical and SLdstuff 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 wil] show it to be safe.
They understand that the recent test results are preliminary. and they
hoy that resettlement on Eneuwill prove to be possible.
Mr. Chairman. we cannot describe .he sorrow felt by our people es

the: Jearse’ sith bitter disappointment, that they must once again
leav- “kina. Despite the contradictory statements of the U.S. Gov-
e ame * over the Jast ten vears. the people of Bikini have begun to
understu ‘d the situation they face. They have told us that if the up-
coming t4té showthat aur people will not be able to live on Bikini or
Eneu for t.e next 40 or 50 years. the people living in Bikini are pre-
pared to relocate to Kili and Jaluit.

UPGRADING CONDITIONS ON KILI ISLAND

A mors to Kili, however. and the establishment of Kili as a perma-
nent homefor the next two generations of Bikinians cannot come with-
out help from the U.S. Governiment to develop Kili as a functional.
livable community.
T-+ aline* 2 vears we have lived on Kili. thinking each vear that
cum .o Bikini the next vear. As we face the possibility of 5

more years on Kili, it is clear that we must think and plan in Jonger
terms.
As you know,Kili is an island with no reef and no lagoon, and access

to the island is very difficult for most of the year. Facod withthese
conditions. our people have not processed copra in large quantities be-
cause boats visit this island rarely. Months frequently go by without
& visit from passing ships, and our only communication with the rest
I cae world 1s by radio.

DOE ARCHIVES
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mo . BROOKHAVEN NATIONAL LABORATOPY

a ASSOCIATED UNIVERSITIES, ING
Uctor Wew YOu 4157s

tet, & Liivata Pdectleat (5%L, ME 6267

‘Sune 22, 1979

Dr. William L. Rokisor.

L452

Lawrence Livermore Laboratcry

P. ©. Box BOE

Livermore, Caiifornia $455.

Dear Bill:

The enclosec tables Fresert dosimetric and body burder anformaticr
on former Bikini residents. Net externa] exposure rates (background sub-

tractec) were obtaines from “Externe] Exposure Measurements at Bikini

Atoll", N. A. Greenhouse €t e1., BNL Report (in press). Dosimetric mosels

were outlined in several] infcrmél] reports anc are available upon request.

Inpot data were obtained fron “Whole Body Counting Results from 1974 to
1979 for Bikini Island Kesicents", R. &. Mijtenberger et al., BNL Report

(in press) and fron urpurlisies bioassay results. New information on the

long term removal of 1 "Cs is being derived from replicate counts of

former Bikinians done in Januery ané May 1979. This preliminary informa-

tion if aiso inciudec, but we would like to corroborate these results with

urine bioassay data wio.c: wail nmi. we available for several more weeks.

If you have any cuestions or need adé:tional information, please

contact me at FIS 66€-4207 or Bor Miltenberger at FTS 666-2503.

Sincerely,

HE
N. A. Greenhouse

NAG/1m

Enc’ osures ,

cc: E. Lessard DOE ARCH:.VES
R. Miltenberger

J. Naidu

T. McCraw (OES)-~
B. Wacholz (EV)
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ten or Der:ves Ouantity

Name

ID Number

Reeadence Interval

oO. . 90
Sr and Y Bone Marrow Dose

Equivalent During and Post

FResidgence Interval

2
137. 12795

¢ + Be bose Ecuivalent
eDuranc anc Fost Residence

interval

Net External] Bose Equivalent

Durang hesisence Interval

Total Boc, Dose Equivalent

Total Bone Marrow Dose

Eovivelent During and Fost
Residence Interval

J001428

Incé:viduaél Dosametry Data for Bikinians - Exrlanation

of Colum. Headings

Measurec Quantit::

Urine Activity

Concentration

Bosy Burden

Measurements

External Exposure

Rate Measurements

Comments

 

Personzl] Inteivies

BN. Mecical Dept.

& S&EF Div. Records

Fersonal Interviews

Three Compartment

Model, Constant
Continuous Uptake

Two Compartment

Model, Monotonicélly

Increasing Uptake

Assumed Living

Patterns

Sur ef Columns

5S and 6

Sum of Columis.
4, > anc 6
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Residence

INDIVIDUAL DOSIMETRY DATA FOR BIKINTANS

9000 é 30,

Bone Marrow
Dose Equiv.
During & Post

137 137m
HaCs +

Duse Equiv.

During & Post

Net External
Dose Equiv.

During Residence

Total Body
Dose Equiv.
During & Post

Tocal Bone Marrow

Dose Equiv. During
and Post Residence

Incerval

D
O
E
AR
CH
IV
ES

 

1D Interval Residence Int. Kesidencte Ine. [Interval Residence Int.

Nut.ber Yeurs mkem mKem mkem mKem mkem

6001] 7.3 130% +80 950 1400 1600

6127 7.3 39 00 950 1500 1600

6130 .72 4Y 200 94 300 300

6070 j.3 9.4 JOO 430 1300 1300

u13 4.3 7] * oU0 oun) 12700 1200

6ul19 5.3 190 40 bs 1100 liu

b11) 80 7.7 L5u 1Q0 250 260

6097 4.3 51% 430 520 - 950 1000 a
co.
re

oll My
~~

7.3 9) 760 BRO 1600 1700 Cz
|

=
b109 4.3 5] 4 240 520 760 810



INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont ‘d)

90 90

D
O
E
A
R
C
H
I
V
E
S

 

sr 6 137... 137m
Bone Marrow Cs + Ba Net External Total Body dotal Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During

Kesidence During & Post During & Post During. Residence During & Post and Post Residence
Ip Interval Residence Int. Residence Inc. Interval Residence Int. Interval

Number Years mkem mken mRem wkes mRKem

b041 6.3 74* 550 760 1300 1400

6132 2.3 62 1200 300 1500 1600

6046 2.0 27 400 240 600 700

600) 6.3 65 030 760 1400 1500

. 6066 3.3 59* . 400 4" 830 B90

6070 10.3 185* 870 130) 2200 Bete)

6118 6.3 42 . 420 8? 1269 130)

. co
611? 6.3 110“ 610 820 1400 1500 en

. xt

: : 6128 7.30 1304 810 950 1800 1900 =‘ . ; =
Do, ; unm
| 6122 10.3 86 380 1200 1600 1700
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

900, & 30,

Bone Marrow

Dose Equiv.

137. + 13)m,

Dose Equiv.

Net External

Dose Equiv.

Jotal Body.

Dose Equiv.

Total Bone Marrow

bose Equiv. During D
O
E
AR
CH
IV
ES

 

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

1D lnterval Kesidence lit. Residence Inc. Interval Kesidence Int. Interval
Number Years mkem mkem mRem Kem men:

OUL5 1.7 314 650 220 870 900

6030 3.3 39% 1200 400 1000 1600

6129 4.3 514 330 520 850 900

6027 3.3 39* 760 400 1200 1200

6010 7.3 Bo* 1100 900 2000 2100

6105 3.3 39% 1100 40) 1500 15u.

6033 6.3 150" 900 “1100 2000 2100

6007 68 15 190 110 300 310

6008 43 77* 850 560 1400 1500 m

6071 1.0 Lua 220 — 130 350 370 =
ir



LNDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (conc 'd)
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90. 90

sr bY 137 137m 3Bone Marrow Cs + ba Net External Total Body Total Bone Murrow

Bose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. bose Equiv. During
Residence During 6&6 Post During & Post During Residence During & Post and Post Residence

1D Interval Residence Int. Residenze Inc. Interval Residence Int. Interval
Number Years mkem mkem mkem mite m mKen

463 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 lua 330 130 460 480

6119 7.3 1304 730 950 1700 1400

864 7.3 130* 960 950 1500 2000

NI
ro

966 1.3 1304 1400 950 2300 2500 —

co

6059 1.3 158 240 Lou 400 - 410 ~trp

6124 . 88 10 180 110 390 400
|
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INDIVIDUAL DOSIMETRY DATA FOR BIKINILANS (cont'd)

 

90 90

sr é 137... 137Bone Marrow Cs + "ba Net External Total body Total Bone Marrow

bose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During

Kesidence During & Post During & Post During, Residence During & Pe«t and Post Residence
Ib luterval Residence Int. Kesidence Int. Incerval Residence Int. Interval

Number Yeurs mkenm mkem mkemn mem mRem

6058 5.3 63% 550 600 1200 1300

6036 264 7.6% 260 77 340 340

6110 8.3 90% 450 1000 1400 1500

6051 5.3 63* 520 600 1200 1200

6092 6.3 74% 1600 B00 2400 2400

6080 - 68 104 200 llu 310 320

6038 2.3 27% 1100 2BU 1404 1400

6103 3.3 398 1200 4u0 1600 1600

6028 5.3 63% 1200 600 1800 1900

6044 3.3 63 }600 600 2200 2300
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90. 90

sr bY 137. |137m
Bone Marrow Cs + ba Net External Total Body Total Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During

Kesidence During & Post During & Post During Residence During & Post and Post Residence
1D Interval Residence Int. Residence Int. Interval Residence Int. Interval

Number Years mkem nkem miem taken mRem

6062 4.3 51% 540 520 1100 1100

6044 7.3 86% BBO 900 1806 1900

865 7.3 864 430 900 1300 1400

6050 2.3 2])* 410 309 710 740

6009 4.3 77% 16000 600 2200 2300

6049 2.3 41* 1600 Juu 1900 1990

6042 ~55 10* 510 72 580 590

6014 1.6 29% 1300 210 15u0 1500

6012 7.3 130* 1500 950 2400 2600

6016 7.3 1304 1500 950 2400 2600
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd) is
-—

oa
YQ

nse 7" 137... 137 <Bone Marrow Cs + "Ba Net External ‘total Body Total Bone Marrow ES

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. bose Equiv. During
Residence During & Post During & Post buring Residence During & Post and Post Residence

Ib Interval Residence Int. Residence Int. Interval Residence Int. Interval
Number Years mKkem mKemn mkem mkem mer

6013 2.3 414 1300 300 1600 1600

6094 6.3 74% 1300 800 2100 . 2200

6005 1.8 \2 470 ' 230 700 710

6135 1.3 ll 330 1/70 500 510

6125 9.3 45 BYD 1200 2100 2100

606? .7.3 54 780 950 1700 1800

6002 2...4 7.7 370 300 670 680

b006 1.0 9.5 260 230 490 500

61)2 1.3 ?12 260 100 420 430

6035 6.3 140 600 760 1400 1500
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

 

>
omg

| O
se 6 Oy 137 137 ne Ma :Bone Marrow Cs + Miia Net External Total Body Total Bone Marrow (2)
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During oO

Residence During & Post During & Post During Residence During & Pust and Post Residence
Ib lucerval Residence Int. Kesidence Int. Interval Kesidence Int. Interval

Number Years mkew mkem ‘mKem mKem mReiw

6096 3.3 46 680 450 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 Sob 730 776

6063 4.3 19 | 620 Shu 4100 Lis

525 1.0 5.6 350 124 470 45s

934 6.3 120 1300 76C £140 220U

6068 6.3 60 630 820 1500 1600

6106 3.3... 39* 750 400 1100 1200

6025 3.3 39% 900 400 1300 1300
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

 

ry
esr & Py 137,

.

(137 =Bone Marrow Cs + "a Nec External Total Body Total Bone Marrow a

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. bose Equiv. During |.
Residence During & Post During & Post During Residence During & Post and Post Residence ©

1D Interval Residence Int. Residenze Int. Interval Residence Int.

—

Lnterval a
Number Yeurs mkem mKem mkem mKen: mRem

6113 4.3 19 300 520 840 900

6060 2.3 27% 510 280 790 B20

6032 3.3 39% 960 400 1400 1400

6123 4.3 504 480 520 1000 1100

6098 3.3 39% 320 +00 720 760

6065 4.3 130 390 ,20 910 1000

6004 55 10« 130 . d2 200 240

6018 6.3 150 1100 820 1900 2106

6126 (2.3 45 1100 300 1400 1400

6003 8.3 | 250 540 1100 1700 — 1900

6114 1.0 12* 170 120 290 300



INDIVIDUAL DOSIMETRY DATA FORK BIKINIANS (cont ‘d)

 

aon O

= 2
= tl

= se & Py 137,

,

137 aLW Bone Marrow Cs + Mya Net External Total Body Total Bone Marrow

oo Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During

Residence During & Post During & Post During kesidence During & Post and Post Residence
iD Interval Kesidence Int. Residence Inc. Incerval Residence Int. Interval

Number Years mkew mken . mem mkem mken

6064 ° 7.3 B64 400 §00 1300 1400

6023 4.3 77% 990 560 1500 1600

6131 b.3 110% 950 40 1800 1900

6011 6.3 170 550 B20 1400 1600

6081 97 12% 490 120 610 620

6133 7.3 130 1900 950 288i 3000

6048 -55 6.5% 590 72 664 670

“These values were derived from average male or average female dally activity ingescion rates for Sr-90.
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PERMISSIBLE DOSE FOR INTERNAL RADIATION

Table I. Maximum permissible body burdens and maximum permissible concentrations of
radionuclides in air and in waterfor occupational exposure

41

 

| Maximum |
 

 

 

 
 

 

 
 

     
 

  
 

  
 

 

 
   
 

| Maximum permissible concentrations
| permissible

Radionuclide relerence* burden | For 40 br week For:168 br week
and type i (eritical organ in total
of decay bold face) body (MPC), (MPC), (MPC). (MPC).

q(uc) (mcfem®) (wc/em*) (wc/em?) (wc/em>)

,H*HTO or H20!|| Bodytissue | 1° | O41 |5x 10+ 003 2x 10%
g- [(sol.) Total body | 2x 10 0.2 8x 10+] 005 [3x 10-7

(H3) (submersion) Skin | 2x 10-3 | 4x 10

(Be? sol.) | GI LLD | 0.05 10-6 0.02 4x 10-*
Gy Total body 600 6 6 x 10-* 2  |2.x 107

Kidney | soo 9 8 x 10-4 313x107
Liver | 800 9 |8x 10-4 3 |3x 10-
Bone 2x 102 20 2 x 10-8 7 6 x 10-4
Spleen 3 4x 168 30 4x 10-5 20 2 x 10-8

(insol.) Lang | ' | 10-* 4x 1077
| GICLLD | 0.05 (9x 10+] 0.02 3x 10"

,C"(CO,) —(sol.) Fat | 300 0.02 | 4x 10-5 8x 10-* 107
Bo Total body 400 0.03 |5x 10-8 | 0.01 |2x 10-*

| Bone | 400 0.04 6x 10+] 001 2x 10

(submersion) ‘ Juul ivy | 5 10-¢ | | 10-5
1 t { :

| : t

Fs (sol. | GI(SD | 0.02 5x 10 8 x 10-*; 2 x 10
B+ - Bone and

' teeth | 20 0.2 3x 10-§j} 0.06 19x 10-
| Total body | 20 0.3 4x i0-* 0.09 10-4

(insol.) . GICULD | | 0.01 3x 10+} § x 10-7) 9 x 1077
| Lung | 2x 10-8 | 6 x 10-#

watt (sol.) | Tatal body | 10 10-* =| 2x 10-7 4x 10-* 6 x 10°
Bt, y | GI(LLI | 0.01 “12x 10-* 43x 10-7 7 x 1077

(insol.) : Lare | | 9x 107 | 3 x 107
20-* 2 x 10-7 3 x 10-* 5 x 10-*

1Na™ (sol) |iGSD | | 6 x 10-* 10~* zx 107 ! 4x 10-7
B~, y Trrel body 7; 291 2x 10+ | 4 x 10-8 | 6 x 1079

l Ifnso.) | GIG@LD 8x 104) 10-77 3 x 104 $x 107
; Lung | 8x 10-7 | 13% 10-7

® The abbreviations GI, ©. 57. Ub. .

large intestine. and Jower -a gqiie:—.

SO0014S4

ae

ul refer to gastrointestinal tract, stomach, smal} intestine, upper
. wp Cavely,
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PERMISSIBLE DOSE FOR INTERNAL RADIATION

 

 

 

 

 
 

 

  

 

 

  
 

; Maximum | Maximum permissible concentrations
Organ of permissible

<x Radionuclide reference burden For 40 br week [ For 166 br week
and type (critical organ in totalee 3

>C) of decay bold face) body (MPC). (MPC), (MPC). (MPC).

=m) q(ec) (we/fem*) (uciem?) | (ucfem*) (uc/em?)

10 uce™ (sol.) Total body 30 2x 107 4 x 10-7 9 x 10 10-7
10-8 fr Liver 60 15x 10-°!7 x 10-7 #2 x 10-8 2 x 10-7
10-4 Spleen 80 |7x 10-* 10+ 2x 10-* 4 x 1077

Muscie 90 8 x 10-* 10-* 3 x 10-* 4 x 107-7
10-4 Kidney 190 § x 1073 10-* 3 x 10-8 4 x 107?
10-8 GI (SI) 0.02 5 x 10-* 8 x 10-8 2 x 10-*
10-* Bone 400 0.03 4x10 0.01 2x 10-8

Lung 800 0.06 §x 10+ | 0.02 3x 10-7
—- |

1o-* (insol.) | Lang 2 x 10-7 | 6 x 10-*
| GI LY | 2x 107" 3 x 10-7 | 6 x 10| 10-7

109 sss??? (sol.) Total body 30 [4x 10 6 x 10-* | 2 x 10+ 2 x 20-*
10-8 By, ¢7 Liver 40 5 x 10* 18 x 10+} 2 x 10-* 3 x 107°
o-8 Spleen SO 6x 10419 x 107 | 2 x 10+ 3 x 10-*
‘0-8 Moscle 50 7 x 10 1077 2x 10 4 x 10+
-8 Bone | 100 107" 2x 10-7 § x 10-17 x 10-°
o~ Kidney 100 1073 2x 10-7 5 x 10+ 18 x 10-*
o- Lung 300 5 x 10-* 6 x 10-7 2 x 10-8 2 x 30-7
___ GI (SI) 0.02 5 x 107 8 x 10-8 2 x 10-*

o (insol.) Lang | 5 x 10-
__ GI LL) 10-* 2x 10-7 | 4x 10+ [8 x 10-4

- Bai") (sol.) GI (LLY Sx 10] 10 =f 2x 10 4 x 10-7
- “7 Total body 50 0.1 2x10+/ 003 |7.x 107
y-@ { . Bone 80 0.1 3x 10-4 | 0.05 10-*
- _ Liver a 20 4x 10-4 | 7 10-*

Muscle 2x 10 40 7x10] 10 2x 10-4
-? Lung 2x 104 40 7 x 40-4 10 2x 10-¢

Spleen 3 x 104 60 10-8 20 4x 10-4
_ Kidney 4 x 104 70 10-8 20 § x 10—

5 (insol.) Lang 4x 10-7 | 10-7
_ Gi (LL) 5x 107 9 x 10-7 2 x 107* 3 x 1077
=-T

s Bare (sol.) GI (LLD 8 x 10 2x 10-7 3 x 10 6 x 107°
” 4 By Bone 4 6 x 10-* 10-7 2x 10-* 4x 107°
*: Total body 9 0.01 3x 10-7 5 x 30-* 10-7
7 Liver 10? 2 5 x 10-+ 0.9 2x 10-7
” } Lung 3 x 108 4 9 x 10-+ 2 3 x 1075

[3 . 10? 5 10-4 2 4x 10-4
' ee hh 4 x 10? 6 10- 2 4x 10-5

_ : | Kidney 4 x 103 8 2x 10-4 |: 3 5 x 10-8
4 , :

; (insol.) | Lung 4x 10-* | 10-*
| GI (LLY 7 x 10 10-7 1 2x 1041 4x 10
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" POD PRODUCT -

#

; Coconn Meat (Green)

* Coconut Vest (INTER-
PEDIATE

woo
SNYPLES

‘

6

w
o
.

: Cocomst Meat Omure) 31

_Cocos Vert (Serourep,
SPRINSY)

: ALL cocosuTPEAT

Coconut Fluip

BREADFRUIT

SQUASH

* PAPAYA

Baws

 SuceT Potato

WATER‘ELON

ARDEN FRUITS ASD
EGETABLES (AVERSSE OF

o
o

t
w
w
k
B
w
B
Y

ASH, PAPAYAfsBANANA,
EET POTATO,

Fish Obuten)*

- Dovestic Meat

xt
~

WATOELON )

6

— % > FroV, Nosincan
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»QCOUCOITVTICL OF 2°7CS IN SUES)STES CROPSAD FISH AT BLU ISL

ee

AVERACE COMDTRATION |
PL/c hel EIGHT

27

165
30,9

a
a
BS
6,5
85°
WO
0.92
3.6

2.6

5.5

o,c26* ~
-

Estimate pros BIKINI PIG DATA

RANGE OF cONCFPATION
PCI/G VET FEIGHT

35-48

4832
—5a

16-82

a 12

5 2-7.8
|

16-20

1.6-31
0.5413
23-5
0.25-7.2
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"7° QqCOTioN OF 8°Se an SUBSISTENCECRO’S AND FISH AT EU ISLA'D

»

cT iO. SYPLES NERIGE CONTITPATION RINSE OF OoNRARATIC:
i Foo Frm eos PCi/GTET ae PCi/G VET HEIGHI

Cocowt MEAT 9 O02. =, (0.0083 - 0,062
. Coconut Fiuip® - 0,021" -

° BREADFRUIT 2 1,9 0,47 - 3.4

. BATERELON 8 0.031 -y (0,012 - 0,083

. SQUASH 6 0.054 0.024 - 0.15

PAPAYA 5 0,29 ~ 0,052 - 0.39
Sweet Potato 1 0.3 i

RDEN FRUITS AD 0.1 - fe
EGETABLES (AVERAGE OF , SY
TERMELON, SGUASH, PAPAYA,
MEET POTATO) :

Fisy (iLeT) 0,076" at
Cuans | 0,005" :

Doestic eat 0.011

~* Assusep To BE THE SAE AS COCONUT MEAT

+ Fro V. Nevson WO B, ScHeu

** From 1575 Bran Dose AsseSSvENT
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“ CONEMTRATIGH OF 7°°#?"°Py yy Sunsistence Crops ato Fisy at Excu Isto

oe

Coconut MEAT

Coco: Fiuip

BREADFRUIT

WATERMELON

Sours

PAPAYA

Garoen FRUITS AD
EGETABLE (AVERASE OF
TERMELON, SCUASH,

APAYA)

isnQuen)*

w
o

Ww
W

o
F

C
O

h
m

1

FOO PROUCT NO, OF SY'TPLES
PCi/c SET teIGii

2.8 x 10°
2.8x10>

1,7x10°
1,3 x10

8x19

8.3 x 10°8

9.8 x 10°

13x105+

*  ASSUED To BE THE SAME AS COCONUT MEAT

+ Frov V. Nosuxin

may *h

5001459

AVERAGE CONCHTRATION RANE OF COMCATRTICY
POi/e tel beIGIl

41 x 10°-5,3x07>

44 x 10°%2,.0807°
3,5y10°©1,910°°

505- 1.20075
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FEDERAL Radialigi) C8orc.
RADIATION PROTECTION CUIDANCE

FOR FEDERAL AGENCIES

fAemorondcum for the President

Pursuant lo Dx-cutive Order 10631 and
Public Law 86-373, the Federal Radia-
tion Council has made a study of the
hazards and use of radiation We here-
with transmit our first report to you
concerning our findings and our recom-
gnendauions for the ruidance of Federal
agencies in the conduct of their radia-
tion protection activities.

Itis the siututory responsibilty of the
Council to “* * * advise the President
with. respect to rediation matters, di-

_yecly or indircctly affecting health,

—

4ncluding cuidance for all Federal) acen-
eles in the formulation of radiation
standards and in the establishment and
execution of protrams of cocperation
with States °° *"

Fundamentslls, setting basic rediation
protection standards invoives passing
Judgment on the extent cf the possible
health hazard society is willing to accept

in order to resuze the known benefits
of radiation. It involves inevitably a
balancing Letsveen total health protec-
tion, which micht require forecoing any
activities increasing exposure to radia-
tion, and th: vizorous promotion of the
wse of radiziion and atomic energy in
order to echicve optimum benefits.

The Federal Radiation Council has
reviewed availctie Enowledec on rada-
tion effects and consulted with sci2ntists
within and outside the Government.
Each membcr has elso examined the
Cuidance recornraended in this memio-
randum in lich! of his statutory rerponsi-
Biktics, Althouch the guidance dses not
coverall phases of radiation protection,

such as internal cmitters. we find that
the guidance which we recommend that
you provide fer the use of Federal asen-
cies gives appropriate consideration to
the requirements of health protection
ang the bencéEcial uses of radiation and
niomicencrev. Our furtherfindings and
recommendations follow.

Discussion. The fundamental problem
§n establishing radistion proteciion
guides is to allow as much of the Lene-
ficial uses of Jonizing radiation as pos-
Sible while assuring that man is not

exposed to unduc hazard. To ect a true
insight into the scope of the probicm
and the inipact of tne decisions involved,
a review of the benefits and the hazards

95 necessary. .
Itis imporfant In censidering bolh the

benefits and hazards of radi:ntion to ape
preciate that man has existed throuch-
out his historv in oa bath of natural
Fadiation. This backcround radintion,
which varies over the carth. pravides nr
partial basis for understanding the ef-
fects of radiation on man and serves as
ah indicator of the rances of racbation
exposures wilhin which the human popue

Jation has developed and inereased.

The benefits of tonisina radiation,
Radiation properiy controlled ts a boon
6 tnankind. WMohas been of inestinable
‘value in the diatnosis and treatment of
diseases, It ¢an provide suurces of

2001 Hb
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enerry ereater than anv the world has
yet had available. In Industry, it ds used
as s too! to micasure thickness, quantity
or quality, to discover hiddcn Daws, to
trace liquid Nov. nnd for other purposes,
Go manyresearch uses for jonizinu radia-
tion have been found that scientists in
many diverse ficlds now rank radiation
with the microscope in valuc a5 a worke
inc tool.
The haserds of fonizing radiation.

Ionizing radiation involves health haz-
ards just as do manyother usefu! tools.
ScientiNe findines coneerning the bio-
logical cffects of radiation of most im-
Mediate intcrest to the establishment of
radiation protection standards are the
following:

1. Acute doses of rediation may pro-
duce immediate or delayed effects, or
both.

2. AS acute whole bocy doses increase
above approximately 25 rens Cunits of
radiation dose), immediately observable
effects increase in sevcrity with dose,
beginning from barely detectable
changes, to biological signs clearly indi-

cating damase, to death at levels of a
few hundred rems.

3. Delaycd efiects produced either by
acute irradiation or Ey chronic irradia-.
tion are similar in kind, but the ability of
the body to repair radiation damage is
usually more effective in the case of
chronic than acute irradiation.

4. The delaved effects from radiation
are in g2neral indistinguishable from

familiar pathological conditions usually .
presentin the population.
& Deizyed effects include genetic

effects (effects transmitted to succeeding
generations), increased incidence of
tumors, lifespan snortening, and growth
and development chances.

6. The child, the infant, end the un-
born infant appear to be more sensitive
© radiation than the adult.
_%. The various orrans of the bods differ

in their sensitivity toradiation. _
8. Althouch jonizing radiztion ean ine

duce genctic and somatic effects (effects
on the individual durine his lifetime
other than genctic effects), the evidence
at the present lime is insufficient to jus-
tify precise conclusions on the nature of
the dose-cilect relationship at low doscs
and dcss rates. Mereover, the evidence
is insuficient to prove cither the hypoth-
esis Of a “damase threshold” (a point
below which no damaze occurs) or the
hypothesis of “no threshold” in man at
low doses.

et ed ed

9. Ifone astumes a direct Mneas rv."
tion between bivlotical cect aru :
amount of dosc. it Gien becomes pczr:.
to rclate very Jow dote to an ussuer
blolomeal effect even thouth it is ne. c.
tectuble. It is generally arrecd tlic:
effect that may actually occur wi!
excced the amount predicted by t:.
assumption.

Basic biological assumptions. ‘Tec:

are insuficien: data to provide a mt.
basis for evaluating radiation effcc.- :
e)) types and Jevcls of irradiation [%7.-::
is particular uncertainty with resprc. -
the biological cflects at very lew c:
and low-dose rates. It is net prus::
therefore to assume that there is a is.
of radiation expssure below which t>::
is absolute certainty that no effesrt 1:
oecur. This consideration, in t¢2...:
to the adoption of the conservative :
Pctbesis of a lit:ear relation Estweer. +:
lozical effect and the amount ef c.-
aetermines our basic approach to t:
formulation of radiation profcs..:
guides.
The lack of adecuate seientifie intc:

mation makes it urgent that edcizcr.
Tesexreh be underteken and new ¢:-
Ceveloped to provide a firmer basis :
evaluating biolezical risk. Apprers::
member agencies cf the Federal Fic:.
tion Council are sponsoring and encc—
aging research in these areas.

- Recommendaiions. In view cf t
find.ngs summarized above the follow::
reccmmendations are made:

It is recommended that:

1, There shoulda not be any mas-mr:
Tadiation exposure without the expec:
tion of benefit resulting from such :
Fosure. Activities resulting in man-n.-

Tediation exposure should be author:

for usefu] applications provided in 3.

ommendations sct forth herein «

followed.

It is recommended that:
2. The term “RadiationPrete-:

Guice” be adopted for Federal use. 7.
term is defined_as_the_ radiation c:
which should not be exceeded witi::
careful consideration of the reaso::3 :

doing so; every effort should be miiCe

encourage the maintenance of red
doses as far below this guics,
practicable.

It is recommended that:

3. The following Radiation Proic:::

Guides be adopted for normal pzace:::
operations:
 

 

Type of e.posure Condition Diese érens)
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GY Wheels beet, head and drimk acttee blood form. Accumulated dase.] § timer the number of yet: t::
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The followine points are made in ree
lation fo the Radiation Protection
Guides herein provided:

_ 7. t-¢

1): For the individual in the pore:
tion, the basic Guide for annual v1
body dose is 0.5 rem. This Guide:

Hae on
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Wednesday, May 28, 1960

plies when the individual whole body
dosts are known. As an opcrational
techniquc, where the individual whole
boy doses art mot known, a suitable
sample of the exposed ponulation should
be developed whose protection guide for

annual whole body dose wil! be 0.17 rem
per capita per year. It is emphasized
that this is an oprrationa) technique
which should be modified to mect spe-
elu) situations. ‘

(2) Considerations of population re-
_ Hetics impose a per capita dose limitation
for the gonads of 5 rems in 30 years.
‘The operational mechanism described
above for the annual individual whole
body dose of 0.5 rem is likely in the im-

‘gnodiate future to atsure that the go-
padal exposure Guide (5 rem in 30
years) is not excecded.

(3) These Guides do not differ sub-
stantialis from certoin cther recora-
mendations suchas 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 permissible
dose" is used by the National Committee
on Radiation Protection (NCRP) and
the International Commission on Fa-
Giological Provection (ICRP). However,
this term is often misunderstood. The
words “maximum” and “permissible”
both have unfortunate conno:ations not
intended by either the NCRP or the
ICRP.

45) There can be no Single permissibie
or acceptable level of exposure without
regard to the reason for permitting the
exposure. It should be general practice
bo reduce expitsure to radiation, and pos-
itive effort should be carried oui to ful-
fill the sense of these recommendations.
It is basic that exposure wo radiation
should result {rom a rea! determinction
of its necessity.

(6) There can be different Radiation
Protection Guides with different numer-
fcal values, dependins upon the circum-
stances. The Guides herein recom-
mended are mppropriate for normal
peacetime operations.

(7) These Guides are not intended to

apply to radiation exposure resulting
from natural backrround or the pur-
poseful exposure of patients by practi-
tioners of the healing arts.

(8) It is recozni-cd that our present
- gcientific knowledse does not provide a
firm foundation within a factor of two
or three for selection of any parcicular
numerical valve in preference to another

3t should be recovnized that the
recom-

mended in this paper are well below the
VL level where biolocical damage has been

observed fn humans.
Jt is recommended that:
4. Current protection euidecs used by

the agencies be continiicd on an interim
basis Jor organ doses © (he population.
Reconmendations ore not made con-

cerning (he Fadiatinn Protection Guides
for individual orfnn doses to Unc popue
Intion, other than the ronads. Unfor-
tunately, the complexities of establishing
fuides applicable to radiation exposure

ef nll body ormans preclude the Couneit

from making recommendauons concerns

JO0Tub2-
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ine them at this time. However, current
protcetion ruides used by the arcncics
appecrr appropriate on an intcrim basis.

It is reconunended that:
5. The term “Radioactivity Concen-

tration Guide” be adopicd for Fudcral
use. This term ts defined os the concen-
tration of radioactivity in the environ-
ment which is determined to result in

whole body or orran doses cqual to the
Radiation Protection Guide.
Within this definition, Radioactivity

Concentration Guides can be determined
after the Madiation Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is apphcabie
only for the circumstances under which
the use of its correspondins Radiation
Protection Guide is appropriate.

Itis recommended that: ~~
6. The Federal agencics, as an interim

Measure, use radioactivity concentration
guides which are consistent wilh the rec-
ommended Radiation Protection Guides.
Where no Radiation Protection Guides
gre proviced, Federal agences continue
Present practices.
No specific numerical recommenda-

tions for Radioactivity Concentration .

Guides are provided at thistime. How-
ever, concentration guides now used by
the agencies appear appropriate on an
interim basis. Where appropriate radio-

activity concentration guides are not
available, end where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guides can be
used by the Federal agcncies a5 a start-
ing point for the derivatvon of radio-
activity concentration guides applicable
to their particular probiems. The Fed-
era) Radiation Council has also initiated
action directed towards the development
of additional Guides for radiation
protection. .

2° -S recommended that:
7. The Federal agencies apply these

Radiation Protection Guides with juds-
ment and discretion, to assure that rea-
sonable probability is achieved in the
attainment of the desired coal of protect-
ing man from the undesirable eflects of
Tadiation. The Guides mav be exceeded
only after the Federal ceeneys having
jurisdiction over the matter has carefuliy
considered the reason for doing so in
light of the recommendations in this
paper.
The Radiation Protection Guides pro-

vide a gencra! framework for the radia-
tion protection requirements. It is
expected that each Federal anency, by
virtue of its bmmediate knowledze of its
operating problems, will use these Guides

as a basis upon which to develop detailed
standards tailored to mect Its particular
requirements. The Council] will follow
the activities of the Federal asencics in
this aren and will promote the necessary
coordination to achieve an effective
Federal program.

If the foregoing recommendations are
approved by you for the ruidance of

Frderal arenrics in the conduct of their
radiation protection activitics, it ts fur-
ther recommended that this memoran-
dum be published tn the FrEperan
Reco1stTer,

Agmitr S. PLeatmine.
Chairman,

Federul Radiation Council.

4}¢

The recommendations numbered "*'
throurh “7" contained in the ot:
memorandum are approved for °..
Guidance of Federal agencics, ane |
memorandum shall be pubished ip 1:.
FEpeRAL REGISTER.

Dwicur D, Eisexzowrr

Mar 13, 1960.
{[P.R. Doc. 00-4539: Filed, May 27, 19°:

6:51 am]
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{Reprinted from the Federal Register of September 26, 1961, as corrected]

FEDERAL RADIATION COUNCIL
RADIATION PROTECTION GUIDANCE

FOR FEDERAL AGENCIES

Memorandum for the President

é

Srrerewere 13, 1961.

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

Background. On May 13. 1960, the
first recommendations of the Counc
were approved by the President and the
memorandum containing these recom-
mendations was published in the Fro-
ERaL Recistrr on May 18, 1960. There
was also released at the same time, Staff
Report No. 1 of the Federal 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
Gefined the term “Radiation Protection
Guide” (RPG). It provided numerical
walues 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 wel) as an average population
gonadal] dose. It introduced as an oper-
ational technique, where indivizual
whole body doses are not known, the use
of a “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
eare should be taken to assure that a
disproportionate fraction of the average
Gose is not received by the most sensitive
population elements. The observations,
assumptions, and comments set out in
the memorandum fublished in the Fro-
grat REGISTER, May 1£, 1960, are equally |
epplicable to this memora::dur.
This memorandum contains frecom-

mendations for the guidance of Federal
agencies in activities designed to limit
exposure of members of popuration
groups to radiation from radioactive
materials deposited in the body as a
result of Uheir occurrence in the environ-
ment. These recommendations include:
(1) Radiation Protection Guides for cer-
tain organs of individuals in the general
population, as well as averaces over
suitable samples of exposed groups: (2)

_ Suidance on eeneral principles of control
applicable to all radionuclides occurring
in the environment: and (3) specific
Guidance in connection with exposure

2001463

of population groups to radium-226, | In the development of the Radiation
fodine-131. strontium-90, and stron-
tium-89. It 1s the intention of the Coun- -
cil to release the background material
Jeading to these recommendations as
Stall Report No. 2 when the recommen-
Gations contained herein are approved.

Bpecific attention was directed to
Problems associated with radium-226,
sodine-131, strontium-90, and strontium-
$9. Radium-226 is an important natu-

' Protection Guides contained herein, the
Council] has considered 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 International Commis-

rally occurring radioactive material. The sion on Radiologica! Protection (ICRP),
other three were present in fallout from the National Committee on Radiation
nuclear weapons testing. They could,’ Protection and Measurements (NCRP),
under certain circumstances, also be and the National Academy of Sciences
major constituents of radioactive ma- °(NAS), but has had during the develop-
terials released to the environment from ment of the report the benefit of con-
large scale atomic energy installations sultation with, and comments and sug-
used for peaceful purposes. Available gestions by, individuais {som NCRP and
data suggest that effective control of - NAS and of their subcommittees. The

‘these nuclides, in cases of mixed fission. Radiation Protection Guides recom-
product contamination of the environ-: mended below are considered by the
ment, would provide reasonable assur- Council to represent an appropriate bal-
ance of at least comparable limitation ance between the requirements of health
of hazard from other fission products in protection and of the beneficial uses of
the body. ’ Fadiation and atomic energy.. .
Establishment of the Federal Radie-. It is recommended that: -

tion Council followed a period of public 1. ‘The following Radiation Protection.
concern incident to discussions of fall-1 Guides be adopted for normal peacetime
out. While strontium-90 received the operations. |
Greatest popular attention, exposures to‘
eesium-137, todine-131, strontium-89 ,s1z1—Rapunow Paorecnon Gomer pon Centum
and.in still lesser degrees to other radio-  Bepy Oncave m Retanion v0 Exrosvar oF Puro-
nuclides, are involved in the evaluation SPO* Gaours
of over-all effects. The characteristics
of cesium-137 lead to direct comparison

 

 

Organ tebde sazn
with whole body exposures for which - ereue Stexposed paper
recommendations by the Council have . : bation group
already been made. ———

Studies by the staff of the Council in- Thyroid... yeer...| 0.8 rem per year
dicate that observed concentrations ‘of pone...ws
tadiogctive strontium in food and water Bone (siter- 0.008
do pot result in concentrations in the Bs sclde).) ofRi “ol ite-zay io beadolt skeleton« e a = 8

  skeletor (and consequently in radia- or the biologi or the bi
- of alentof
tion doses) as large as have been as- - tiammount of tussrmount of
sumed in the past. However, concentra- 22.
 tions of jodine-131 in the diets of small”

children, particularly in milk, equal to It will be noted that the preceding table
those permitted under current standards provides Radiation Protection Guides to
would lead to radiation doses to the be applied to the average of a suitable
‘child's thyroid which, in comparison sample of an exposed population group
with the general structure of current which are one-third of those applying to
radiation protection standards, would, individuals. This is in accordance with
be too high. This is because current the recommendations in the first report
concentration guides for exposure of of the Council concerning operational
population groups to radioactive mate- ‘ techniques for controlling population ex-
rinis in air, food, and water have been posure. Since in the case of exposure of
Gerived by application of a single frac- a population group to radionuciides the
tion to corresponding occupational radiation doses to individuals are not
guides. “In the case of fodine-131 in usually known, the organ dose to be used
milk, cousumption of milk and retention as a guide for the average of suitable
of iodine by the child may be at jJeast as. samples of an exposed population group
Great as by the adult, while the rela-.
tively small size of the thyroid makes
the radiation dose to the thyroid much
larger than in the case of the adult. In
addition, there is evidence that irradia-

is also given as an RPG.
Recommendations as to general prin-

ciples. Control pf population exposure
from radionuclides occurring in the en-
vironment is accomplished in general

Against the risk of radiation exposure.

tion of the thyroid involves greater risk either by restriction on the entry of such
to children than to adults. materials into the environment or

Recommendations as to Radiation Pro- through measures designed to limit the
tection Guides. The Federal Radoation intake by members of the population of
Council has previously emphasized that radionuclides already in the environ-
establishment of radiation protection ment. Both approaches involve the con-
standards involves a balancing of the sideration of actual or potential con-
bencfits to be derived from the controlled centrations of radioactive material in
use of radiation and atomic energy air, water, or food. Cuntrols should be

based upon an evaluation of population

DOE ARCHIVES
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_ recommendations
_ Specific radionuclides in this memoran-
@am consider three transient daily rates.
"of intake by suitable samples of exposed

- eble assurance that
’ Intake by a suitable samp! |

. population group. ave... _

a {Reprinted from the Federal Register of September 26, 1961, as corrected}

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
ef actions. The character and import of
these actions may vary widely, from those
which entail littl interference 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. eg., major changes
in processing facilities or water supplies.
The magnitude of control measures
should be related to the degree of likeli- |
bood that the RPG maybe exceeded.
The use of a single numerical) intake
value, which in part has been the practice
went now. does nat in many Instances
provide adequate guidance for taking
actions appropriate to the risk involved,
For planning purposes, it ts desirable

that insofar as possible contro! actions
"to meet contingencies be known in
-eadvance.

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

Federal agencies in connection with en-
vironmental, contamination with rewo-
active materials be based, within the
Henits of the agency's statutory respon-
sibilities, on a graded series of eppropri-
ate actions related to ranges of tntake of

. Fadjoactive materials by exposed popu-

. ation groups.
In order to provide ru.dance tn the

_@eencies In adapting the giidec ap-
proach to their own programs, te

pertaining to the

population groups. For the other redio-
 muciides, the agencies can use the some |
-genera] approach, the details-of which -
are considered tn Staff Report No. 2.
The general types of action, appropriate
-when these transient rates of intake fol!
into the different ranges are also dis-
cussed in Btafl Report No. 2. The pur-
pose of these actions is to provide reason-

average rates of
anerv---g

sample and averaged ove: perio’-< . ote

of the order of one year, do not exceed
the upper value of Range II. The gen-
eral character of these actions is sug-
gested in the following table.

*
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Ranges of transent
Fale of daily iniake

Oraded seule af ection

 

Range J.__........| Perindie «confirmatory 9ae
‘velllance as Decemary.

Range [1....| Quantitive surveilisnce ond
foutine reptro|.

Range T1......{ Evsiustion and epplication ef
edditiona! con } CASTS a  

Recommendations on Fta-226, F-131,
Sr-90, and Sr-89. The Counci) bas given
specific consideration to the effects on
man of rates of tntake of radium-226,
fodine-131, strontium-90 and strontium. |
839 resulting in radiation doses equa) to
those specified in the appropriate RPG's.
The Council has also reviewed past and
current activities resulting in the release
of these radionuclides to Lhe environment
and has given consideration to future
developments. For each of the nuclides
three ranges of transient daily intake are
given which correspond to the guidance
contained in Recommendation 2, above.
Routine contro) of useful applications of
radiation and atomic energy should be
such that eapected average exposures of
suitable samples of an exposed popula-
tion grosn will mot exceed the upper
value of Range O. For jodine-131 and
radium-22., this value corresponds to.
she RPG for the average of a suitable
sample of an exposed population group.
In the cases of strontium-90 and stron-
tlum-B9, the Council's study indicated
‘that there is currently no known opera-
onal requirement for an intake value
&: high gt the one corresponding the

'aerG. Heuwe. a value estimated to cor-
respond to coses to the critica] organ not
greater than one-third of the RPG has
been used. ‘

The guidance recommended below is
given in terms of transient rates of
(radioactivity) intake tn micromicrocu-
ries per day, The upper limit of Range
T is based on an annual RPG (or lower,
In case of radioactive strontium) consid.
ered as ati acceptable risk for a Lifetime.
However, it is necessary to use averages
over periods much shorter than a life-
time for both radiation dose rates and
rates of. intake for administrative end
Terulatorv nurposes. It ts recommended
tas Buch --eriods should be of the order
ofone year. It ts to be noted that values
listed tn the tebles are much smaller
than any single intake from which an
Individual might be expected to sustain

—wroe Oe;

Tt is recommended that:
3. (a) The following guidance on daily

fntake be adopted for normal] peacetime
operations to be applied to the averace
of suitable samples of am exposed popu-
lation group: ‘

Tanz W—Rawees of Taansreoet Rares of Ivtare
{wrRnoersocumes Pea Dat} von Usr m Gaacgy
Bcate Of ACTIONS Bowwakren in Tante ll.
 

 

Redionoctides Ranre I Rasge DD Raver Ill -

Redium-72...... 7 -2D x0
Sodine331'...... e-10 3-100 He}, Ou
Svoentium-O_.. mn 3-200 FHe2.00
Stroniiur-h,....] O20 1 Me2.000] LOwa   
 

Vip the case of fodine171, the sulishle sample would
foclude only amal| children. For adults. the KPG for
te thyroid would po. be excerded by vaten of iptuke
Bitherby a sector of 30 than those applicebie to amal)

ib) Federal] agencies determine con-
centrations of these radjonuclides in au,
water, or items of food applicable to
their particular programs which are con-
sistent with the guidance contained
herein on average daily intake for the
Tadionuclides radium-22€, jodine-131,
strontium-80, and strontium-8&8. Some
of the genera! considerations involved in
the derivation of concentration values
from intek«:values are given in Staff Re-
port No. 2. .

It js recommended that: °
4. For radionuclides not considered in

this report, agencies use concentration
values tn air, water, or items of food
which are consistent with recommended
Radiation Protection Guides and the
geners) guidance on intake.
In the future, the Council will direct

attention to the development of appro-
priate radiation protection guidance fcr
those radionuclides for which such con-
sideration appears appropriate or neces.
sary. In particular, the Counci! will
study any radionuclides for which use-
fu) applications of radiation or atomic
energy require rejease to the environment
of significant amounts of these nuclides.
Federe) agencies are urged to inform
the Council of such situations.

Aszanam Risicorr,
* Chairman,

Federal Radiation Council.

The recommendations numbered “1”
through “4” contained in the «above
memorandum are approved for the guid-
ance of Federai agencies, and the memo-
randum shall be published in the Fero-
ERAL REGISTER. |

- Jorn F. Erennepy.

SEPTEMBER 2P7 1961.
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Table 9. Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 1002 Time on Eneu Island

Case When ImportedFoods are Readily Available in the Diet

237664306-+

Ingestion External Gassna* Total

Bone Marrow 121 20 141

Whotebody - 100 - 20 120

Case When Locai Subsistence Crops are in Full Use

*7ec,0er+

Ingestion External Gamma* Total

Bone Marrow 233 , 20 253

Wholebody 18> 20 209

*a11 food crops are from Eneu Istand

btra*Natural background subtracted DOE ARCHIVES
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Table 10. Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 802 time on Eneu Island and
20% time on Bikini Island

Case When Imported Foods are Readily Available in the Diet

+ +
*Es4?*Sr 10% 9%

Ingestion External Gaama* Total
. tote S7e

Bone Marrow 121 67 ay 3h 8 os (45:

Wholebody 100 67 4 32 JEP say 132

° Case When Local Subsistence Crops are in Full Use

"2+ 137¢549egpt

Ingestion External Ganma* Total

Bone Marrow 233 67 44 3a 300 277 «245

Kholebody 189 67 4¥ 327 256 233 22.

)

DOE ARCHIVES

90014bT



 

Table 31. Maxtowm Annual Dose Rate In mrem/y for a Living
Pattern Consisting of 100% time on Bikini Island

Case When Imported Foods are Read{ly Available in the Diet

297¢54¢9"Sr

Ingestion External Gamma* Total

Bone Marrow 941 256 1,197 8 1.2 rem/y

Wholebody 877 256 1,133 * 1.1 resvy_

Case When Local Subs{stence Crops are in Full Use

227¢¢490e,

Ingestion External Gamma* Total

Bone Marrow 2013 256 2,269 2.3 rem/y

Wholebody 1849 256 2,105 ~ 2.1 rem/y

*Local Background Substracted

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

Ingestion

337¢-

9*Sr

zastzeep,

291a>,

2461p4/28) bo

External
Gamna

Total

Bone Marrow
Wholebody and Bone

2.25 2.05

o- * 0.70

on 00045

~ 0012

-- 0.00058

0.433* 0.433%

2.7 3.4

*Based on an initial dose rate for Eneu Island of 20 mrem/y
and assuming the entire dose is from >*’Cs.

TOOT ba
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Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING
OF 300% TIME ON ENEU ISLAND AND FOR FULL USE OF LOCAL SUBSISTENCE

 

CROPS. .

INGESTION WHOLEBODY BONE MARROW AND BONE

W7 cs 4.25 4.25
90Sr - 1.5

23594240p,, ~ 0008

ania, : - 0021

215/28TA, . 0.0019

External Gamoa 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 }37Cs.
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Table 14. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 % TIME ON BIKIN] ISLAND AND IMPORTED FOODS BEING READILY

AVAILABLE. ~

INGESTION WHOLEBODY BONE MARROK AND BONE

137 Cs 19.8 - 19.8

90 Sr - 2.2 |

2397240py - .00051
24]an - 0013

2h) 0.24} - -
Pu/ AM

External Garma §,54* : §.54*

TOTAL 25.3 27.5

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

entire dose if from!?7Cs.

SO018 TI
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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 SUBSISTENCE

 

CROPS,

INGESTION WHOLEBODY BONE MARROW AND BONE

137 ¢s 41.6 4.7
90csy . . = 5.6

239t240 py - .00094

241 Am _ | - .0024

24 lpy/241An - " ~

External Gaoma 5.54% 5.54%

TOTAL 47.1 52.8

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

entire dose {s from??7Cs,
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TheEffects on Populations
of Exposure to Low Levels

of Ionizing Radiation
 

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

DIVISION OF MEDICALSCIENCES

NATIONAL ACADEMY OF SCIENCES

NATIONAL RESEARCH COUNCIL

DOE ARCHIVES

I00Tu Tu



bh

 ower
oo

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 radiationexposure,
based insofar as possible on risk estimates and
-on cost-benefit analyses which compare theac-
tivity involving radiation with the alternative
options. Such analyses, crude though they
must be at this time, are needed to provide a
better public understanding of the issues and a
sound basis for decision. These analyses should
seek to clarify such matters as: (a) the environ-
menta] and biological risks of given develop-
ments, (b) a comparison of these risks with the
benefits to be gained, (c) the feasibility and
worth of reducing these environmental and
biological] risks, (d) the net benefit to societyof
a given development as compared to the alter-
native options.

In the foreseeable future, the major contribu-
tors to radiation exposure of the population
will continue to be natural background with an
average whole-body dose of about 100 mrem/
year, and medicai applications which nowcon-
tribute comparable exposures to varionstis-
sues of the body. Medical 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 continv-
ing increase in medical] benefits accompanied by
a minimum rediation exposure.
Concern about the neciear 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 less than
about 1 mrem per year (about 1% of natural

S001 75
405-997 OTR - 2

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

the general population was based on genetic.
considerations and conforms to the 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 medica] radia-
tion in its limits and set 5 rem as the 30-year
limit (0.17 rem per year).
Present estimates of genetic risk are ex-

pressed in four ways: (a) Risk Relative to Natu-
ral Background Radiation. Exposure to man-
made radiation below the level of background
radiation will produce additiona! 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
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* be about fivefold larger. Added to these would
be a smaller number caused by chromosoma]
defects and recessive diseases. (c) 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 total incidence from all these including
those in (b) above, would be between 1100 and
27,000 per year at equilibrium (again, based on
3.6 million births). This would be about 0.75%
at equilibrium, or 0.1% in the first generation.
(a) The Risk in Terms of Overall II]-Health. The
most tangible measureof total genetic damage
is probably “ill-health” which includes but is
not limited to the above categories. It is
thought that between 5% and 50% ofill-health
is proportional to the mutation rate. Using a
value of 20% and a doubling dose of 20 rem, we
can calculate that 5 rem per generation would
eventually lead to an increase of 5% in theill-
health of the population. Using estimates of
the financial costs of ill-health, such effects can
be measured in dollarsif 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 fewcells of the body cannot
be excluded. Risk estimates have been made
based on this premise and using linear extrapo-
lation from the data from the A-bomb survi-
vors of Hiroshima and Nagasaki, from certain
groups of patients irradiated therapeutically,
and from groups occupationally exposed. Such
calculations based on these data from irradiat-
ed humansJead to the prediction that addition-
al exposure of the U. §. population of 5 rem per

_ 80 years could cause 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

TOOT Tb

about 0.3% in the overall death rate from «!!
causes.
Given the estimates for genetic and somatic

risk, the question arises as to howthis infor-
mation can be used as a basis for radiation
protection guidance. Logically the guidance or
standards should be related to risk. Whethe:
we regard a risk as acceptable or not depends
on howavoidable it is, and, to the extent not
avoidable, how it compares with the risks of
alternative options and those normally accept-
ed bysociety.

There is reason to expect that over the next
few decades, the dose commitmentsfor 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 samerationale. To the
extent that such exposures can be reduced
without impairing benefits, they are also un-
necessarily high.

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

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

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

DOE ARCHIVES



 

 

 

 

4

c) There should be an upper limit of man-

d)

e)

f ~
~
’

made non-medical exposure for individu-
als in the genera] population such that
the risk of serious injury from somatic
effects in such individuals is very smal]
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 considerablybylimiting
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-
abje and the cost-effectiveness of reducing
these risks. The quantifying of the “as low
as practicable’ concept and consideration

9001477
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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 tothat of a
severe natura! disaster. Hence extraordi-
nary efforts to minimize this risk are
clearly called for.

h) 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}.

i) In regard to possible effects of radiation
on the environment, it is felt that if the
guidelines and standards are accepted as
adequate for man then it is highly unlike
ly that populations of other living organ-
isms would be perceptibly harmed. Never-
theless, ecological studies should be im-
proved and strengthened and programs
put in force to answer the following ques-
tions about release of radioactivity to the
environment: (1) how much, where, and
what type of radioactivity is released; (2)
how are these materials moved through
the environment; (3) where are they con-
centrated in natural systems; (4) how long
might it take for them to move through
these systems to a position of contact
with man; (5) what is their effect on the
environmentitself; (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
biologica) efficiencies of radiation as well
as further research on manyaspects.
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FREEDOM OF INFORMATION ACT REQUEST

Mr. Milton Jordan
Director
Division of FOI and Privacy

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

Dear Mr. Jordan:
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picase ree_y to Washington Office

August 3, 1979

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

Under date of May 15, 1979, the Assistant Secretary of
Environment sent a letter to the Honorable James A.
Joseph, Under Secretary of the Interior, having to do
with Bikini atoll, Marshall Islands. Attached to the

letter is a document entitled “Radiological Implication
for Resettlement of Eneu Island."
to that letter and its attachment.

This request relates

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

2001418
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Mr. Milton Jordan
August 3, 1979
Page Two

l.

5001479

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.

On the same page the following statement is made: ~

"It can also be questioned whether or not access
to Bikini Island can be controlled.”

Please provide any and all records, documents,
reports and materials which form the basis of
this assertion.

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

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
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t 3, 1979
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.

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

Plese provide a copy of the publication relied
upon fer the calculated dose estimates which is
cited at footnote 14 of the attachment, "An
Updated Radiological Dose Assessment of Eneu
Island at Bikini Atoll," Robison, W.L. and

Phillips, W.A., UCRL-52775, 1979.

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

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

No support is provided in the text or in the footnote
for this statement. Please provide any and all
records, reports, studies or other documents or
materials which describe the "recent experience
and observations" and which provide the names
of the members of the “scientific teams" referred
to in the quoted statement. —

With respect to the predicted doses presented on
page 8 of the attachment, please provide a copy
of any and all studies, reports or other documents
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or materials which show the number of fatal cancer
cases and the number of genetic malformations to
be expected from a dose of 170 millirem per
year, and the expected increase in the frequency
of such cancer cases and genetic malformations,
to be expected for the predicted dose rates
presented on page 8 of the attachment. In other
words, what is the expected frequency of fatal
cancer cases at an average dose rate for the
population of 170 millirem per year, compared with,
for the whole body, a dose rate of 210 millirem
per year, 240 millirem per year, and 260 millirem
per year? For another example, what is the

expected increase in leukemia cases at 170 millirem
per year compared with 190 millirem per year,
260 millirem per year, 280 millirem per year,
and 300 millirem per year?

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

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.

xC3
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- Mitchell

Ruth C. Clusen

Bruce Wachholz
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