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August 21, 1979

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

Dear Mr. Mitchell:

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

Item No. 1. The statement {1s based upon testimony presented by
Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others
at Hearings before Subcommittees of the Committee on Appropriations,
House of Representatives, on April 12, May 22, and June 19, 1978.
Copies of pertinent portionsof that testimony are enclosed (Tab A).
Additional relevant information is avaflable 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 Cesium-137
levels of Bikini residents increased with time until 1978, and decreased
thereafter (post-relocation). These data were based upon whole body
counting measurements. A summary of this information is enclosed (Tab B)
This increase in body burden coinctded with increased availability of
locally grown terrestrial foods, particularly coconuts. The Cesium-137
measurements suggest that either the quantity of imported food available
to the people or the quantity of available imported food consumed by the
people was below that level needed to moderate the increase in Cesium-137
body burdens as locally grown foods became available.

Item No. 2. The aerial photographs of Bikini Atoll (which I believe
have previously been sent to you) show that the Bikini and Eneu Islands
are separated by approximately five miles of reef. At Tow tide it fs
possible to walk from one island to the other. Considering the facts
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that the island of Bikinf 4s the longed-for home of the Bikini people, |
that houses already exist on the {sland, and that tens of thousands of ~ j_----------
coconut “trees are on the island, we feel that it is valid to raise mumeaest nee
the question of whether or not access to Bikini Island can be controlled [-~-----——--
if the people reside on Eneu Island. (See also previous comments of
Mr. DeBrum.) There are no other records covering the request in wTET Ev ROOT
tem No. 2.

 

Item No. 3{a). The Department of Energy has no records bearing upon
this subject. Inquiries of this subject presumably should be dfrected mserre
to the Department of Interfor. ,

Item No. 3(b). Please refer to the Brookhaven National Laboratory
information provided in (1) above. If body burden levels of Cesium-137 Passurie
were to be equal to or greater than 3 uli, it would be expected that
radiation exposure Jevels at or above 500 millirem per year. would result. Poss
This assumption is based upon Publication 2 of the International Commission
on Radiological Protection (Report of Committee II on Permissible Dose forjareevawsr
Internal Radiation). In that publication it fis stated that’ the maximum
permissible body burden of Cesium-137 (assuming that the total body is mmreTAURTSTE
the organ of critical reference) for occupational exposure fs 30 wCi
(see Tab C). Since the occupational exposure limit fs 5 rem per year, care
the body burden of Cestfum-137 resulting in an exposure level of 1/10 of
5 rem per year (j.e., 500 millirem per year) 1s 1/10 of the 30 pCi value, [areavaco
or 3 yCt.

Item No. 4. Lawrence Livermore Laboratory (LLL) currently is in the
process of preparing technical articles for publication in the scientific Pow
literature addressing these issues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess [arc.svmsow
them. However, enclosed {Tab D) {is a copy of information which the
Lawrence Livermore Laboratory sent to the Department of Energy consisting [Usimac7se-
of the food concentrations of radionuclides which LLL used fn calculating

 

the dose estimates under discussion. save

Item No. 5. The substance of the request addresses the basis of the ATS. s¥MoOL
decision to employ the Federal radiation guidance. The most relevant
basis for this is the Federal Radiation Counc!] guidance as presented Peircesta.
in the Federal Register over the signatures of Presidents Eisenhower =|_.
and Kennedy (see Tab £). DATE

The text on page 6 and footnote 10 on the same page address the AEC RTS, symool
recommendations for planning at Enewetak, the bases for which are in [oo
the Environmental Impact Statement. iNITHAs/ SIG.
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Mr. Theodore Mitchel] -3- August 21, 1979

Item No. 6. Lawrence Livermore Laboratory (LLL) is in the process of
preparing this document. It is not yet available. The dose estimates
were provided by LLL, however, and copies of what the Department receitved
are enclosed (Tab F).

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

. Item No. 8. Risk estimates of somatic or genetic consequences of various
radiation exposure levels were not made.
radiation exposure values identified (f.e., 170 millirem per year and
5000 millirem per 30 years) are given in the summary statement of the
National Academy of Sciences-National Research Council's Report of the
Advisory Conmittee on the Biological Effects of Ionizing Radiation (Tab G).

The Atomic Energy Commission Task Group Report published in the Enewetak
Environmental Injpact Statement, Volume II, Tab B, pages III-11 and 12
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provides a somatic risk assessment for a radiation exposure of 250 millirem Brown
per year, the recommended radiation protection criteria for the whole body oe
and for bone marrow.

Item No. 9. No such documents exist.

We trust that this information is responsive to your request.

Sincerely,

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

7 Enclosures

bec: Mrs. Van Cleve, DOI

Mrs. Clusen, ASEV

Mr. Hollister, ADASEV
Mr.
Dr.

Mr.

Mr,
Mr.
Mr.

Whitnah, OMS .
Weyzen, OHER:.”

Deal, OESD

McCraw, OESD
Brown, OGC
Gelband, AD-44
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Mr. Yares. Were the Bikini people under Feders! radiation
signdards?

Gerace They were but the radiation dose from intake of food
gun to rise.

Mr yamEs Did any go over the top?! n ' D
r. Dar. None of the je have gone over the top as far as the

cestim levels. They are veryclose to’the maximum. allowabh dose
from the maximumof permissible armounts of cesium. ;
Mr. Yates. Are the people living in the houses along the road!
Dis.Yes. and they are getting the radioactivity in their bodies

from their diet, from eating the Jocally grown foods. . ;
In retrospect, this is probably the big mistake made in the begin-

ning of the resettlement program in that we made recommendation-
which turned out to be impractical in the sense that to have garden-
growing but then tell the people not to eat the products. i.
Mr. Yates. Was he told to grow his garden and eat that food! We-

he told that he could dothat ? . :
Mr. . The original recommendations prohibited eating ceriain

of the loca, foods. .
Mr. Yarzs. This is mght. But I think I read here the’ houses were

buil( on pads of coral) and that they were told not to eal the coconut
crab. You say vou broughtin outside foods at the initial stages.
Was this to cut down on the possible intake of radiatior. residuals?

Did vou bring in outside food from the start !
Mr Dray, Yes.sir.

CUREEXT FEEDING PROGRAM ON BIEINI ISLANDE

Mr. Y..res. I guess outside food is still being brought in.
Mr. peYotne. It was not unti) early last year, Mr. Chairman. that

the tree o~>- and some of the other vegetable crops began to become
fully productive. So up until 1977 they had been existing primarily
on food products that were brought in from the outside. Some of these
were surplus agriculture) commodity foods plus the local marine food
which had been certified to be suitable.

MONTTORING OF BIBIN] ISLAND

Mr. Yates. When did they get the cesium then? ;
Mr. peYorxe. As Mr. Deal indicated, when this high level of cesium

was revealed, 2 series of analyses were carried out.
Mr. Yates. When was it revealed !
Bir. peYouxs.in 1976,
Mr. Yates, Then the Departmen{—were you stil] the AEC in 1976!
Mr. Dear,We were ERDAin 1976.
Bir. Yates. So you became a little more alarmed than when vou were

the Atomic Energy Commission. In 76 you first encountered this kind
of a test. Isthis annualthat you had been making of the people

L Ye Bir,He Dra
I. ares.Whe!

Kindoftexts,

month]s,semianpualls. every four
morfhs ot or
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Mr. Dear I cansupply you a statement for the record. I will give
you some information and we will supply # summary.

[The information follows :]

Chronology of Rediolopios! Burceys—Bikint Atoll
Yous end type of curcey

Angor 1964: Early radioblological gar-
vey of Bikdn! ‘and Enewetak Atolls
condocted br the University of Wasb-
ington for AEC. Meastrements and
sampling were directed toward ex-
terns: rediation, soils, plans water,
and fab

April 1967: Survey to fill {x gape in date
fp order tha: dose estimates can be
made for Bikin! Atol’ residents Team
Jed by University of Washington. Ex-
ternal radiation measurement by the
AEC Health an¢ Safety Laboratory,
BAS).

Febroary 1087. Burvey work done con-
currently with cleanup operations by
University of Waatington scientists
for AEC. and by sclendsts of the
Westert Enrironmenta! Research La-
boratory of the Exvironmepta!] Protec-
tion Agency, EPA. under a memor-
apdom of understanding with AEC.

June 1970: Team led by University of

Washiogton with participation by
Staff of the Public Health Service and
AEC. Collection of the first alr sam-
ples Also coUected soils, planta, anl-
roals and made eddJtional erternal re
diation measurements,

May 1872: Follownp surves condocted
after cocosuls planted on Bikini and
Eneu Jelecds and bousing constroc.
tion started on Bikin! Island Team
led bs University of Waabingtop with
perdeipation by scientists from tbe
Western Environmental Research
Laboratory, EPA, and AEC Team
performed alr sampling. collected
solls plants animals, and made ex-
ternal radiation messurements.

April 1974: Followop surves of numer-
ons Atolls, Including Blrin{, con-

ducted jolntly by staf of Univeralty
of Wastingtoc and Brookbarer Na-
toca] Laboratory for the AEC The
survey team collected samples of

soils plants. animals. greupd water,
and made externa) radiation meas
urements.

November 1974: Survey of nomerous
Atolls condocted jointly by Univer.

eity of Wasbingtor and Brookharen

Nationa! Laboratory for the AEC.

Samples of soll and food collected
alorg with extermal radiation meas
urements.

a SO11518

, Printings

Photographed and identified organisms
On reefs and islands. No groes apom-
alles seep ip plants and animals doe
to radjoactirity. See CWFL-83.

Masor contributor to tota] exposure on
Bikins and Eneo Jslends is Cs-137.
Lerels vary considerabiy from island
to island in the AtoL. See HASL-190.

Confirm earlier survey results for ex-
ternal redistion. Ca-137 and Sr-&.
predominate ic terrestrial organisms.

Co-60 and Fe-35 {5 marine organ-
ixma See NYO-26G-8.

Confirm earlier survey resulta Levels
of Pu in air are two orders of magui-
tude below FRC guides. See

B8WRL-llr.

Badiopvclide levels slowly decrees
Ing Earher estimates confirmed by
these data.

SSee ENL 50474 and NVO-266-32".

Bee NV O-266.22 > and BNL 50786 in
press.
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April 1875: Preliminary survey of Bi-
kin' and Enec Islends condocted
jointis br University of Washington
aud Brookharep National Labora torr
for ERDA Sereening surrer of erter-
na! redistion levels and collection of
some soll and vegetation samples in
preperation for a major survey Later
thie reer.

June J975: A major One grid surver of
Bikini and Eneu Island external ra
distion levels was conducted br Law-
rence Livermore Laboratory for
ERDA with pérrticipetio: br acien-
tists from EPA. University of Wesh-
ingion. Brookhaven Natione] Labora.
tors. and ERDA. Also semples of
soi}, plants apnimats. and cistern and
ground water were collected,

April }976: A surver of external radia-
Hion jevels on Nam Island, the 3a
larges: islend af Bikini Atoll. con-
ducted br Brookbaver Nationa) Lab
orstorr for ERDA.

September 187G. Conduct of eg joint
surver of 5 Atolls including Bikini
hy Universitr of Weshington end
Broohheter Nations) Laboratorr for
ERDA Survered erterne!? redistios
levels and collected environmental
samples.

April 1077: Bite visite by Brookheren
Nationa) Leboratory to plan inetalle-
tior of windmill powered air mam.
vling stations Bikici Atoli one of
four sites fur iong-term air sampling
Work supperted br ERDA.

October 1877: Brookharen National
Laboratory {nstalled wind-powered

lopg-term air sempling statio: op
Bikicj IJsisod. Work snpported by
DOE

See \VO0-26-2' apd BNL O79

Exposure rates on Bikini Islend
higbis variable Eneu Island dase
rates Jower thar. Bikini cistern.
water on both inland: is acceptalde
for drinkivge Some well wate; ac-
ceptable. other wells upscceptalile
for drinking. See UCRL—-S287).
S1&87%@ Bev. 1, 539173 Pio. 6217
Si87S Part 2 SI8To Pari 3, 5147¢
P..5. NVO-236%- 32 ‘and BNL SOim:

To be published

To be published

Bite identifed. agreemen: obtsined

Dats po: yet avaliable.

Ins.vs Counting and Cringe Berocency Saompling—Bekini Atoll

Year Bemplsng ‘Cowntinr:

1870': Pooled orine collected, anglrzed for Sr-90. Ce.137, and Pu-23%
18717: Pooled arine collected analyzed for Sr-80. C137. and Pu-23g, 240
1972': Pooled urine eollected Ce-187 copcentration sbows factor of 4 Increo~+

over 197G. Sr-00 increese ie factor of 2.
19737: Cs-137 In urine higher then 1870 by factor of about 10. Sr-9 increase is

factor of 4.

April 18t4': First ip viva counting of Ce-137 in Bikini residents Cr-137 urine
Taeluet about sate as 1973. Br-OC Jevele down pear 197¢ values Pu-23¢. 24:
higber than 1971 br factor of about 5.‘

Apri: 1975: Po-23t 240 higher tbac 187] by factor of 16.
Fall 1076: Pu-238, 240 bigber than 1971 bs factor of 2.'Cr.137 urine talue-~

 

TEesults from several sorveys podliabedc ip one report Br-OC and Ce-lf? are dominant in
(be Cerresiria! eocvircomenp!, Oc apd FeSt ip marine exvirormer! and Am-24) anc
Pr act _24c are [eo portaot ic eofle Eactoactivity on Birin’ Ato! bas decliped getlificaptls

faut log em. Gfereat indiridcals al Mikeren( timer ar people come abd go at Bikic!
actans

Be BRL W474 Rep: 1075
‘Thee resolts suspect. samples may have den coptamicetec etter it m-eaturemect

fn 2305 of

90115149
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higher thar 1970 by factor of about 30. Br-OC higher by factor of about §. Memo
Conard tc Livermar. May LL 1977.

May 1f77 . Second ir vivo connting of Biicin’ residents Collection of large volumes
aripe mampie: resolu wospec. The average Co-l187 burder for 2 indiridoals
km 1977 ts 10 thee the average for & individuals in 1974 Twoindiridnals bad
body burdens of Ce13% of $6 nCi Kg which {[s very pear tbe maximam permiasi-

ble burden of 43 nCi ‘kg Memo Conard to Livermarn, May 11, 10977.
October 1977 > Large volumes urine sarcples collected under controled conditions

to avold crom contamination. Results to be available in May 1978.

Mr Dear We made resurveys of the Bikini environment, including
soi] and groundwaters in 196%, 1970 and 1972. Annual collection of
urine samples for radiation analysis began in 1970, and with those peo-
ple who were working for the agricultural and housing projects.
Mr. Yates. Ars these only Bikinians?
Drat. Yes, sir.

; Mr Yates. Did you have non-Bikinians working for them at that
time

Mr. Dear I can’t answerthat, sir.
tT. Dp YocNG. It is my understanding that there were other Mar-

shallese in the work force who were not from Bikini.
Mr. Yates. You examined them as well. Were ther examined

throughthat time?
Mr. prYouns. Yes. as Jong as they were on the island.
Mr. Yates. Go ahead.
pr. Dra. We Jater included collections from the people who had

returned living in the houses: monitoring the Bikini residents was
done by whole body counts in 1974 and 1977.
Mr. Yares. What is a whole body count?
Mr. DeaL. That is a very sophisticated counting system where you

essentially sit in a chair and where you bave a counter that detects
radiation from the cesiumthat has been taken up in the body. It actu-
ally counts the body's burden of cesium.
Mr. Yates. Is that the same strontium?
Mr. Drap_They travel together in the body. You can see that the

strontium is——
Mr. Yates. These are like the heavenly twins.
Mr. Draz_You can measure the strontium with urine samples. but

wehareé nor been able to see much of that in the urine samples avail-
able to date. They do the whole body counting sample for cesium.
We had a major resurvey of Bikini and Eneu Islands in 1975.

RESULTE OF THE 1975 RADIATION BURVET

Mr. Yates. Until ‘75 you found nothing. What did your tests
show ? ;
Mr. Deap. That is when we began to see the rise in the cesium. —
Meroe. Will you place in the record a statement representing

the levels vou found !
[The information follows:]

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

  

 

MALES FEMALES

Ho. wi** nCi/kg body wt. *** No, = nCi/kg body wt. **

Bikini 8 .128 1.64 (0.43-5.11) 13 073 1.35 (0.22-3.26)

“Utirik 9 262 4.05 (2.64-6.B4) 13 .133 2.13 (0.96-3.85)

Rongelap 22 475 7.76 (4.37-16.3) 24 304 5.13 (2.71-13. 46)

BNL med. team 4 003 0.0352 (0.0134-.0791}
 

*Reference - BNL50424, "A Twenty-Year Review of Medical Findings in a Marshallese Population Accidentally
Exposed to Radioactive Fallout,” Conard, September 1975.

**Hicrocuries
***HPC 43 nanncurtes ner kilogram
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MEAN CESIUM-137 BODY BURDENS IN ADULT MARSHALLESE - 1977*

MALES .

  

FEMALES

No. uCi** nCi/kq Body Wt*** No. Ct nCi/KqBody Wt

Rongelap 340.296 5.04. 20 «0.182 3.13
+0. 118*84 +197 , +0.055 #11

(0.113-0.680)**#** (0.997-0.278) 7

Utirik 270.119 1.79 21 0.0781 | 1.29
+.048 +0.77 +0032 +0 .58

(0,550-0.215) (0.03840.131) *

Bikinf 22. -1,301 19.1 | 20 «0.926 14.8
0.73 +10.6 +b. 47 +6.3

(0.568-3.232) (0.534-2.234) .

Medical Team 7 00154 0195
+0052 +0.006

( .00T05-.00216) ~

*Reference memo Conard, BAL, to Liverman, May 11, 1977
**Microcuries °
***Nanocuries per kilogram of body weight
#*4*Standard deviation

RaKKADS nge
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MEAN (i> UM-137 BODY FURDENS IN MARSHALLESE CHILDREN - 1977*

  

MAL" FEMALES
No, Civ ___ mCi/kg BodyWt*+« Now aici nCi/Kg Body Wt

Kontelap 5 0.217 7.65 5 0.265 5.97
+0 Qader *® Ved +0.992 42.1

(0. T68-G 1-6 )**te* (0.154-0.396}

Utirik 5 0.0663 2.22 5 0.0849 2.88
+0.018 +0. 66 - 40.024 +1.1

(0.049-0.091) (0.051-0.108)

B1Mini 3 1.04 32.3 3 0.861 22.3 ~
40.26 47.6 40.29 #15.3 m

(0.524-1.331} (0.706-1.196) ~

*Reference memo Conard, BAL, to Liverman, May 11, 1977
““Microcurfes:

***Hanocuries per kilogram of body weight
weeeStandard deviation

*****Range  
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Mr. Yares. Thenjp Tallofspdder nox that youare ERDAyou
find the mi
a tae In T5 we were asked by the Department of Interior for
erBullding additiona) houses in the interior of Bikini Island.

It was at that time we mounted a rather large survey effort which
included a lot of people going out and walking around the island with
instruments. We have very large surveys done at that time with 30 or
40 people going out and making measurements of the soil, water sam-
ples. vegetation samples. and measuring the external radioectivity.
Mr. Yates. Were these tests being taken prior to 1875 as well ?

Yes. But not anywhere near the scale we did this time. We
concentrated on Bikini Island. It is precisely for this reason we want to
have an serial survey because we can cover much more territory and
much faster and we can see the samelevels.
When you have a person walking around, it takes more time.
Mr. Dewcan. I understood vou to say that this rise in the level of

measurements of strontium began in 75 and that your preliminary
analysis indicates that it is coming from the food source and that that
food source began to mature last year.
How can we measure the increase in °75 when vou sav that it 1s com-

ing from the food if the food wasn’t being produced until] “17?
pirat That isa very good question.

r. McCraw has done 8 lot of those surveys. ,
McCpiw. When the people first returned. there were few if any

terrestrial food items grown in Bikini Island soi!. and available for
their use. There are some things that grow wild. There were a few coco-
nuts and arrowroot. There was a significant planting of coconut trees
during the arigcultural rehabilitation effort.
Mr. Duncan. Those were the ones that began maturing in 76? Am I

not correct ? We are in '78. so last vear would have been ‘77. But now he
is saving that the planting began to mature and it was “76, So we are
narrowing the gap.
Mr. pEYorna. It started in '76.
Mr. Dewcay. It could be coconut or arrowroot that was being con-

sumed prior to “76. You began to notice 6 rise in the levels of cesium
and that those lerels have risen more rapidly since the domesticated
plants matured and were consumed bythe inhabitants.
Mohs We were initially using a predictive capability fora

number of items in the diet that are now growing in the atoll. All we
could do at first was sample the soil and try to predict the Jevels in
food. .
Mr. Yares. Where were they coming from? You said a numberof

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 uptske, and vou can't see at what exact point in
time things occurred.
Mr. Duxcan. Is there a leve) of sophistication to measure this that

has been increasing? So we might attribute the greater levels to a
greater ability to measure what was there al] along?

Mr. Dear. Yes, and measure it easily. You can always measure if
you took samples of soil and vegetation and went through a very costly
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laboratory procedure. But now we can do the same thing with instru-
ments tha‘ are stationary.

CURRENT METHONE OF MONITORING

Mr. Drxcan. Wihe:about the measurement of the Jevels of resin
in the body e Bibtmerst ds that increasing in Sophistication so

at your measures can detect levels that weir previously undetect-
able?

   

 

Let me answer that a little differently. Severa! 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 the field.
Mr. Dexcan. You did early in 1975. But your first whole body count

began in
tr. McCraw. 74,

Bi{r-YatesJs that when roufirst detected the increase?
Mr. McCram, That is the first measurement of cesiumin people. We

hedpreditiedwhat the levels would be.
Mr. Dcxcax, Were your measurements in accordance with the pre-

diction?
Mr McCaw Yes. Al! of the surveys that we have done have tende.]

to suppom the earlier findings. We have gotten & better body of data
and more confidence in the radiation doses we are predicting. and wc
are looking e* 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. Dexcan. But your whole body counts in 74 were not alarming.

Tt wasn't until you went back in ‘75 with your major resurveythat you
aew tho mse bepn f

or McCess, In 1975 we began to predict higher doses on the basis
of samples we had collected. In 1977 when the second whole bodycount
was done the levels were a factor of ten higher than in 1974.

 

FEDERAL @6TANDARDS AND CURRENT BIKIN) LEVELS

Mr. Yares. 4 bove the Federal] xandards?
Mi McCriw. If I might explain about the standards. There are two

numbers. One is for the Joca! population. The other is for an individual
where you know the individual's expcsure. We have not exceeded that
individual number. We have seen levels approaching this lower num-
ber for the general ulation. We feel tha: 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 knowthe lows.
Mr. Yares. Whois to oay that the Federa! standards are accurate?

How do you know the Federal] standards are acceptable?
TDEsL. We don't.
r. Yatus. Why do you establish standards and aay if you come to

“he eendard everything is fine, and if you above this standard it is
i lus How co you know the Federa] standards are not carcinogenic?
Mr Drav I think in the radiation protection field that we are con-

cernedWITE we have another philosophy which is the lowes prac-
ticable solution to a problem and it is believed that the people who
work with radiation will not receive——

 5011525



 

  measurements show sore lere! of cesium 1
im |
A McCuw. Yes.

. ‘c4x, Do you have any way of knowing that he will not get
cancer
Peat BAK, No,

r. Drwcan. That is all I have T have to go to another committee.
J just wanted to worry you.
Mr. Yares. Wait one half minute for my question.
Getting back to my comment about the Hederal] standards, my son

was treaied for a tonsil disease in 1944 by then applicable medica]
standards. He was given radiation in the treatment of his tonsils.
Everyone thought it was t. It was a common medical practice.
Thousands of young people were heving their tonsils. removed or
shriveled as e result of this treatment. He, like all the others of that
age up, are now threatened with cancer because of having been
irradiated 25 years ago. So now these people—I assume the radiation
he received may have been comparable to the ingestion of cesium or
strontium.
The thought occurs to me, and J talked to the cancer specialists at

NCI in connection with some of the herbicides and additions to food,
and they ssy amounts really don’t mean very much at any particular
time. The question is what will be the effect 25 years from now as &
different kind of stimulant or carcinogenic materia! is brought to bear
on the body.
So getting back to the question of Federa) standards, five years

from now you might decide in the new Department of Energy that
-the levels vou established are much too high and that you shouldestab-
lish lower standards because you have, as Mr. Duncan pointed out,
more sophisticated equipment. ,

- It is not a problem of being able to measure the dose
leve). It is knowing the effect.
Mr. Yates. You might go now.
Mr. Dencay. It is @ question of exercising our best judgment. I

would suggest that five years from now you might even be able to
sustain even lower levels.
Molen are looking at 30 year standards, to keep the dose

down for e long period of time. We are trying to keep the dose in a
year below the annual standards, and all the 30 year doses below the
30 year standard.

 

SAFETY OF BIEINLAN6 UNDER PRESENT CONDITIONS

Mr. Yares. That brings us to the question at hand. What are vou
 

going todo? You havethe level of cesiumandstrontiumin the Bik?
nievs Ds} ver the years. Theyare stil] on their island.
Have vou told them to off? For your own good. you ought to

move?
DeaMr. Chairman, I don’t know that anyone thinks that this

isa lifet ireatening situation at this time.
Mr. Yates. Real y ; ;

MesiwlIt is the kind of thing that if you let it continue over a

long period of time then it would begin to be of hazard to their bea]th.

(ais2zb
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Mr Sos na beppamad te As Pincns’ ssticle on Merch: 1h

where he savs—the article is titled. “WS. Erree or the Sctety of+

Returm to Bikini Island.”

Nine years ago the C.S. Government told the Bikini Islanders it was Kafe 16
returt to their atoll, once the site of puciesr weapors tests ir the Pacific Some of
the islanders went home But now the government bas found that i was wranc
According to teste last year the groundwater in Bikini is still toc radioactive
for bumer consumption Sc are the coconuts and fruits aod referable: grown
fp the still contaminated soll. So the Interior Departmen: has vers quieils
asked Congress for €15 million to move the islanders to another location.

_ Why are you asking for more money ifit is safe! Is it safef Safe
is a rejative term, isn’t itf
Mr. Dray. Yes. it is. If it was practicable for the people to onlyeat

outside food and maybe have to drink outside water, then wethink
that 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 that they should no
be allowed to eat the foodon the island. andit is probably not a prar-
tical situation. Any additional resettlement should be on Encu Island
where they can have their schools and other facilities. That i¢ the
direction they should move and not try to do that on Bikini Island.
Mr. Yates. Should theystay there is the question. Who is exercising

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

 

 

top!
Mor. Dear. The whole question is, if they were to not eat the locally

as on Bikini Island, would the radiation dose fromcesium—
go down?
Mr. Yates. What will you do, bring in box lunches?
Mr. Dear. That ts the impractical part of the solution.

CURRENT FEEDING FROGRAM OD} BIEIN]

Mr. Wixgez. If I might speak to this part of the discussion, becau~
it brings in the present time period. What is being discussed illu--
trates, as you have pointed out, one of the difficulties of administration.
Decisions must be based on available information. Our decisions have
to be based on the information which you have been given, which J]
also have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food supplies wert
provided for the Je on the island. In addition, we provided equi}:
ment for fishing in the lagoon. The outside food is sent in on a regular
basis. These food supplies, while not attractive in al} 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 nutmuon
far above the average as far as diet in the Trust Territoryis concerned.
Mr. Yates. What does that meanf You deliver K rations to them!

What land of food are you talking about!
Mr, Wixxei Dried foods, fresh fruits and vegetables from Ponape,

ae varied & died as far as protein, aarch, carbohydrates is concerned. It
is. prepared by nutritionists.

9011521
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Mr. Drup Didort beow whe they don't countneat Tt miny
toi)nee ON Of sitistl

Mr. Yatus. Why isthat ¢-
Mr. pe Youns. J aun informed by the medical authorities at Brook:

haven. that the children under & are too small to be subjected to the
whole body counts.
Mr. Yates. Why?
Mropr Yours. ] dont know whether it is the size of the child or

whether the measurement it-elf might have some eflee: on the child.
bat the whole body count is not given to children wide: 5 vears.

Mir. Yates. T+ there an appheation of some kind of radiatie: ai the
test itself ? .
Mr. Drsav. No. sir. '
Mr. Yates. Then why don't they give it tothe children? “
Mr.ve Youre. Dr. Wevzen from ].O.E.is here.
Mr. Deat. Thisis Dr. Wevzen from our medical group.
YW Wiragry Teeare pwoopraltems, Ope involves diesoo fay

about Zaonines | think that asa protdetowete po)

mb ielts Pirates i Losego. OF tie Vietvsyeent Jp os yo:

lated for Stas!) perans. Youcuergooprrene erie Ven ter

MTT YaTis. For ali we know. the ehitaren aaay live been ean:
faminatedton?ee
MYTYer. sir, Uf they have been drinking the coconut much.
 

CAUSES OF RADIATION EFFRCTS ON BIKINI] ISLAND

Mr. Duxcanx, What accounts forthe rather extreme variations, from

wT which is within vour limatsto 1.180?
Mr. Dean. To am ata Joss to answer that. Mr. Dunean. unless the

possibility that some of them didn’t cat as many coconut. or dvink ae
much coconut milk. There could be some variations of some kind in

their metabolism, T really don't knaw,
Mr. Yates. Tage arvbody know4
Mr. MeCraw. Yes. aiew, Pastealiw two things account for the

varuitiot. ¢ Tew parties aed PO Sab bente~ per cacry ergy pee os

MULIORS padivtebeats mye curlabper, liv cilseed ds bay mie TTTpa

wave Been Evine on the tbrad LOMCPenn
atidnet Vy th drips =e bt pee eet tty ise weg, day oy cinerea es

TEOMA cht ft:

   

  

    
  We ye ype

 

wetiach avdsry   
      

Mr. Vatks. Startups yeten /

MawMeCrinAbout dry Lbrleve, phe earliest ones eatie in abant

mn, sO) SOWIE fred ile have heen there GoVectbe. sotie ONDE sie forse

: verr or tes. Fao holy darrdens op cespipe eh see at
fAevion of the, so the gndividuats uo pte pendiation that have beer
there the Joneest and buve been entiny the hrgest qualities,PaisteOf
: mf. have the uche-t hats and al caectere the tn
Vefete

Tr. Yates. have the impression that von told the committee that
M1OTT vou suggested ta the peopse on the island they ought not to eat
the food there. but that you would provide the food from outside
“ources, Tf that is true. why did the count nevertheless go up in 107s?
Mr. Drav. We understand that thes: diave bee wie eocopnts, T

wasn't there sé ng you what sturvey feam members repeater

    

  wy
    

   

  

 



   

  

 

hada drought. ands shartace of fresh water ayLahins: Suey ashing

NITThe Cocehint blk tanWiev npety oreEoamly

OUTSIDE FEEDING PROGRAM FOR BIKINI RESIDENTS

Mr. Yates. Did they eat the coconuts and did they drink the milk
Lican& vou weren't providing them with adequate food and water!

Mr. Dr.aud will have to_defer to our friends jir, Intepiecs ant

      
War provide

Mil Yates. Will somebody answer that? Who are his friends ur
o Interiors

ok JJevL Lem pot spre.

VYATLA pe yy van don't have anv friends.
ierAL. d wasafraitof that.
Mr. Yans. Somebody ought teranswer that question.
Were vou on duty then. Mr. Winkel? When did vou take office f
Mr. Winker. I tookoffice in June of 1977,
Mi. Yates. Who did you have in charge of this operation?
Mr. WixkeL. I was in charge of the operation, and under me the

District Administrator was in charge of tho operation. The feeding
Juosrain Was autiated in October and November of 1077, and ample
food supplies to provide a halanced diet were delivered. have bee:
delivered. Nutitionists accompanying these supplies and staying wit],
the wemrile fe> = reriod of time to help them and assist them in the

utihyation of the food and so forth. We have no reason to believe the
fond was nat consumed, inasmuch as there is no evidence of uncon-
stared quantities in anv size at all, .

Mi. Yates. What kind of food did vou deliver to them? Did yas
alse deliver water to them?

~~ DNs “US. Department of Agriculture foods. and fresh foods
Trot Lounapr. aadwater was delivered. I do not know myself in what
quantities,

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

Mi. Yarrs. Let's hear from him.
Wiis veare trving to find autis wher they went back tothe coconuts

and the Meh oT COTOTE warnedagainst cating the coconuts and tne
    

  

 

ihe

ITT. peBrum. Iam the Deputy Administrator of the Marshall
Islands. ”

Coconut is something that the people can see. They will drink the
nak. They do that even when we visit the island periodically. They
affer vs coeceets to drink. so as Jong as they have coconuts in their

me «believe that theywill drinkit.
aT on inthe face of warnings not to drinkit?

Mr. O.nelrian Yes, sir.
Mr. Yates. Then they continue to eat the coconut and drink the milk

and cat the food that the government gives them.
Mr. O. ppBrun. The Jast time T was there they were still eating the

coconuts. They have been told not to eat them. To stop them from eat-
vo2that.sir, we have to remove the people fromthe islands or cut down

‘otal numberof trees.
.Yares 7 hat isthe only way you cen doit.

eeeos74
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DESIRE OF BIRINIANS TO REMAIN ON BIKINI ATOLL

Mr. Yates. Your letter indicates that the Bikinians want to stay
on the atoll. Isthat impossible f

Mrs. Van Creve. Inour Judgment, it would be improper for them
to remain because of the. medica! risks involved. and the Department
of Energy agrees with that conclusion.

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

CAUSES OF RADIOACTIVITY ON BIRINI ATOLL
Cee

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

fe reason they cp ; gilinnet yt

lewns the fouthe poiske rather thar be
Me vies Se pes pgate —

Tire VanSE ] beheve it is a combination ofbath.
Mr. Yates. That wasn't Mr. Deal's testimony the last time. As ]

remember his testimony the last time, it was internal causes rather
than external causes: is that right. Mr. Deal?

Mer. Dinas. T think maybe both are right. The external radiation has
to Ge considered. Ihe anlemial 05 20 Inet. that jt avershalews the
extemal. a

Alr. Yates. How potent is the external: and suppose vou did not
have the internal radiation? Would it be feasilide for them 1© remnain /
Mr. Deav. The external pacdignian is about Hhke
Mr. Yates. It would be as danperou: as Denver. Colo..

eholivein Denver?
Mr. DeaL. Yes, sir.
Mr. Yares. 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 sufhcient for that city to be evacuated.
I assume. therefore. that if that is the same condition on Bikini. the

basic canse for your suggestion or vour recommendation tharTibin-
}ali~ Is evacuated js the ingestion of the food and the water: correct?

TEAL. LOS, SIF
Mr. Yates. Now if the Bikinians wanted to stay there. stay on their

atoll. if they did not consume the water and the ‘food that was there.
I would deduce from what vou sav that it would be as dangerous for
them to live on Kili or Jaluit or anv one of the other islands as it
would on Bikini. right?
Mr. Dear. Yes. sir. the other islands are quite——
Mr Yams. Thatwert. ue to the basic question then: Can gyfer

them and mve themwater fromotuersoupecs Liat CTent them
(oerRikithey would not he takipeinthe radiatedTool
an Ue

aEyou ask my opinion. Mr. Chaimnan. Lhavepersonal
concluded that it is probably impractical to have people livingin
re
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an area where they arc able to famnit and to take the water fromthe
aree. 1] think that isa practical situation.

CONTAMINATION OF FOOD SOURCES

Mr. Yares. Suppose vou were to plant other coconut trees. How
long doc: it take coconut trecs to come ¢
Let's ask the next question. We talk as thong! coconuts were the

only food there. Isn't there other fornl?
Mrs. Van CLeve. There }is. indeed,
Mr. Yates. What other foods do theveat /
Mrs. Van Cuieve. Breadfruit. papaya.sweet potatoes.
Mir. Yates. Arc al] of these contaimmmasc]/
Mrs. Vaw Creve. All of these have turned out to le contaminated

when prown in Bikini.
Afr, Yates. That is because of the soil being contaminated/
Mrs. Vas Creve. That is correct.
Mr. Yares. And the contamination in the soil js transferred ta phe

foodand MS PO MAN Tiey Cals BPoesal acting ot:
 

  

  
 

. Dear PratiISL Orrect.,
Mr. Yates. How much Of a chore is it to bring foot in fron: tie

outside? Suppose it wire a barren atoll: they didi't have the oppor
tunity to grow things.
Mrs. Vax Cir, I think it ts entirely feasible to bring food i

from the outside. What we believe, however ajso rope peu 3s res “
  
   

 
 

 

is nat ln 4 ANeel “Pesci” Tadanee - he podeyete at get. ae

nol enthe Chines this ae Verape there ameb netsbe
yet oe eontlfeel then eniiiety Prod OLt sieye
could 10! birthLotyyej trompeatingfocalpre dies,
  

CONTAMINATION OF GROUND WATER

Mr. Yates. How do they get their water now? What is the water
that is contaminated ? Is it from wells!
Mrs. Vaw Creve, It isa groundwater supply as T understand it. ves.
Mr. Dean. My understanding is that there arm sane cistern. tao.

some runof water from rain. but J thinkit ts the wells too. They fave
to use the wells under certain conditions. There isn’t enough cistern
water,
Mr. Yatrs. There is not enough cistern water. The cistem water i

hot contaminated. ts it t
Mr Tey: , Not to anv extent to cause them this kind of problem, =ir.

- Anilth. a ellywateris contaminate /
Mi. beac. Yes. sin itis,
Mr. Yares Tethere any way of decontaminating the well water!

Lan vou boilthe contaminants out?
Mr. Dear. No. sir. It would take a very sophisticated systep. of

resins used in chemical processinaeTThe paces UViLy.
MTTTATE.HOMerria TEN PCSIVE Ts 1
Mr. Drs. T really don't know. We have never Jooked at that prob-

lon, that} Anowof, except back during the faliont days there was a
questic » about decontominating milk, and there was some looking at
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LOCAL FOODS BANNED TN 16474

Br. Yates. We are now up to 1976, Let's go back to the interroga-
tion on page 1171;
“Mr. Yates. Were you still the AEC in 1976?
“Mfr. Deat. We were ERDA in 1976,
“Mfr. Yares. 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 vou

knew about iin 1974. You knew about the water certainly in 1873,
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. DEBrrs. Not the well water.
Mr. Yates. Were vou eating the pandanus in 1976!
Mr. DeBream. Some people ste them.
Mr. Yates. They ate the pandanus. What else was growing there?
Mr. DeBree. Papaya was growing on the island.
Mr. Yates. Papava. Anything else !
Mr. DeBroot. Pumpkins.
Mr. Yates. Pumpkins?
Mr. DeBrras. Yes.
Mr, Varrs. And people were eating all of these things.all the vege:

taliles?
Mr. DeBrou. We hed indicgtion that some of themndnutted thev

atethem., sir, eT
Mia. Yarrs. 9Ree
Mr. DeBrum. Yes
Mr. Yatrs. And were xo
Mr. DeBrem. Thev were told that

‘gent them.

18 yoy were not to eat them ¢
- sir, and not

  
  

   

INITIATION OF TIP] FEEDING PROGRAM

Mr. Yarns. And all during the period starting in 1972, every month
ashipcaneto Bikini with food f
Mr. DeBrem. Yes.
Mr. Yates. And water?
Afr. DEBruM. No. no water.
Mr. Yates. Just food !
Mr. DeBrea. Yes.
Mr. Yarzs. So ther were drinking the cistern water!
Mr. DeBreon. Yes. - , “th food. W
Mr. Yates. And vou were supplving them with food. Were tou

supplyjnethemritenouch fond! " OO
Mar. Deine. aAl_tjmes-

ose

tnjed

to

supply them with enough.

There were timesseeuy could not cer there ippme.sir.

Teor,So in the meantime phey bad papa coconuts?
Mr. DeBree. Sometimes thes 1

cated that fous
Mr. PaTes. Therasded 7
Mr. DeBrem. Yes —

Mr. Yares. Whycould you not get there in time!
ay
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Mr. DeBrrss. We wanted to get there in time. At times we had
serous 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. DeBrra. We were down to one ship for all the outer islands

at times.
Mr. Yatrs. And one ship would not service the island or the people?
Mr. 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 food for the

people who were on Bikini’ Was one ship adequate for a month's
supply of food?
Mr. DeBrrat. If we have one ship committed only to Bikini. res.

one ship wi}) do it. The ship that is committed to service Bikini also
services other islands in the Marshall Islands.
Mr. Yares. You mean provide food for the other islands?
Mr. DeBrem. It provides services, it brings in copra and takes in

trade goods so the people can buyit.

FREQUENCY OF SERVICF TO BIKINI ISLAND

Mr. Yates. Maybe we had better find out about where vy ° work
throughout the islands.
How long would vour Japers be? Presumably your schedule was one

ship ea month with food for Bikini.
Mr. DeBres. Yes.
Mr. Yates. And howoften were there lapses in this?
Mr. DeBrem. Not verv much. There were times. as I recall. when

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

schedule.
Mr. DeBreoxi. Two weeks efter.

TYPE OF FOODS PROVIDED

Mr. Yates. After the schedule date. And what kind of food? You
said you provided staples? What do vou mean by staples?
Mr. DrBeen. Staples in Marshallese terms is rice, flour, canned

meets, milk.
Mr. Yates. No coconuts?
Mr. DiBrem. No coconuts.
Mr. Yares. I mean from the other islands.
Mr. DeBrun. 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. DePres: it was not a part of our feeding program. sir.
Mr. Yates. 1f vou were a Hikinian vou would have liked coconuts.
 
 4    

  
would vou not. fron: omer sae

-DsBrem. Towould be clnubing a tree and getting jt myself,
Mr. Yares. You would not worry FociaNion. .
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Mr. McKay, How do you get coconuts in the procram? What kind
of a bureaucratic round-about do vou have to go througli to get them
‘on the program!

Mr. DeBren. T guess we just include it, make sure we have enough
money {0 go aroun
Mr. McKay. Would vou have authority toapprove it?
Mr. DeBrrat. 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. DrBrera. I think he has authority to approve it. the Hig!,

Commissioner.
Mrs. Vax Creve. Yes.
Mr. MATES. Mr. DeBrim. von said if caconuts were nat supplied

you asa Taman. von world beehhGee Lo!

DEER yes. 1 CHO. Were seaibeche arple. lend, Ves,

Mr. Yates. AndMth avaticbh a: the jeland. are they nat?

Mr. DeBress.
Mr. Yatrs. Soofy sue thom ple earaniuts they are roing

to chimn the trees teert phe epg.even of they are nrretreracren

Slr. Di Brus, Thev pave ber dame tig sir, —
ee -

  
 

     

 

NATURE AND THE TYPE OF ANALYSIS BY DOE

Mr. Yates. Let’s po back to the interrogation.
“So vou became a little more alarmed than when vor were the

Atomic Energy Commission. in 76 you first encountered this kind of
a test, Is thisan annual test that you had been making of the people!
“Mr. Deac. Yes, sir.
“Mr. Yates. What kind of tests. mouthiv. semiannually. every four

months. or what?
“M- Dra. T can supply 3you a statement for the record. T will give

ye" on information.”
Then ..ere is placed in the record on pages 1172 and 1175

a pretty geod statement of fests that were made ‘and a very bad esti-
mate of the esults of the tests. We find in 1964 the findings. ‘photo.
graphed and ilentified organisms on reefs andislands, No q7ross Anon-
alics seen in plants and animals duc to radioactivity.
1976 shows “exposure Jevels to the Bikinians varices cons sderably

from sland to island on the atoll.”
February 1967. “confirmed earlier survey results for external

radiation.”
That does not tell us anything. “Cs-137 and strontium 90 predomi-

nate in terrestrial organisms. Co-69 ond Fe-o5 in marine organisms.”
What docs that mean, Dr. Deal?
Mr. Dra. It means that in the fish that they were catching they

found cobalt-60 and Fe-55.
Mr. Yatrs. In large amounts?
Mr. Drar. IT do not know, sir.
Mr. Yates. This result docs not show that then?
Mr. Drat. No. We did not trv to give vou a complete copy of the

reports. We just tried {9 give you the highlights of the surveys at the
time, and probubly, as vou say, did a pretty poor job on that.

9011534
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Mr. Yates. Yes. :

Mr. McGraw. And the value ts Soe
Mr. Yares. Ok
Mr. McGraw. For Bikini 22 people in the sample. The value

uite a bit higher than Rongelap. but still a factor of like ao thir, a1
the standard that we would evaluate with. This is of course 1977)
numbers.
As J recall the 1974 data the value for Bikini was likeOn th

previous page the value for Bikini was .12s, so betweelrtssTand 19
the velues went up by a factor of 10.

DATES OF WARNINGS TO PEOPLE OF BIEINI

Mr. Yares. If all this is true. sir, why four years ago in 1974 were
you advising Mr. DeBrum to tell the Bikinians not to drink the weil
water and why were vou then—vorwere bringing food in four years
ago because there is pofoodon BENT;

tir, DEBResM. That isrieht. <ir.
Mr. YarTes. Contaminated om por.
Mr. DEBRUM.That 15 correst. «ir.
Mr. Yates. TuesheTootGime in two vears ago. right? Wer wid

the coconut trees start maturing?
Mr. DeBrras. A bout two verspan

Mr. Yates Were vou allov:yg them to eat the food that was grovw-
ing on Bikini two years ago. Mr. McGraw?
Mr. McGraw. Were weallowing themtwo vears ago?
Me Vase, Voz
bir. McGraw.WwWhen was the recommendation made? Did vou say

four vears ago?
Mr. DiReus. Yes. approximately aboutfouryears
Mr. Yates. You have coconnt~ growing on king two vears ago.

You have Ppaneenes and papevas and breadfruit growing two veary
amc. Fave sears ear voy told them not to drink the water, there wags ne
Peog dv. ovate 2 nad vou told them not to cat the food. Were vou
told not to eat the food twovears aro!
Mr. DeBrcs. That was the timc. four years ago. Mr. Chairman,

that people were told that they were examining their food and they
hed suspected
Mr. Yates. And they were told not toeat tr?
Mr. DeBara. Thev were gi: eed from eating.
Mir) ere they told not ro eat the ford all thronei: Us

periodThatWeisTotoldnotTOOT fin drota (oy weltsalt duirthe Cts

Mir.
r. VaTes. Were thev told not to eat the food all during his

Periodtoo!
"TF sss 7"? further analysis convinced them otherwise.

rd. ysis never convinced them ?
ckUM. hs. ereony inced tliem.

Mr, Yer, Sothey w i
bewyes é
deg

{r. DeBrum. Yes.
hii

‘antairny el vierin d       
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ADEQUACY OF FOOD SUPPLIED BY TIP] ADMINISTRATION

Mr. Yates. And in the meantime vou were bringing them food?
Mr. DeBruat. Yes.sir. .
Mr. Yates. Every month except where you lapsed?
Mr. DreBres. Yes,sir.
Mr. Yates. And there was adequate food for all of them?
Mr. DeBrras. Yes.
Mr. Yates. You are sure of that?
Mr. DrBrust. To the best of my knowledgesir.
Afr. Yatus. Isthat true, Mr. Weisgall!
MrWiarscurn That is not quite the understanding of the Bikinians.
AgsMp becniens lias oxplaine) rame, the people livine onRibose:

word ort the foul) erawine on the iste? oven thous they hind bec,
advises, tia Vo OWes Ueto oe pe Shs aphe
i neboats Were noi coming on as regular basis as was hoped
for. and according to Mr. Levitiens. 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 BIKINI

Mr. Yarns. Let's go back to Mr. Judn’s statement.
Mr. Norse. The second request we convey to vou today. Mr. Chair-

man. is that your subcommittee closely monitor the upcoming radio-
Jogrical and foodstuff tests to be conducted at Bikini Atol). The people
hiving on Bikini Island desperately wish to remain on Bikini Atoll.
and they are hopeful that tests on Enen Island wil) show it to be safe.
They understand that the recent test results are preliminary. and they
hope thot resetlleinent on Enen will prove to be possible.

Mr. Chairman, we cannot describe .he sorrowfelt by our people as
they Jearned, with bitter disappointinent, that they must once again
Joav Titkini. Despite the contradictory statements of the U.S. Gov-
er ame * over the jast ten vears. the people of Bikini have begun to
underots 9d the situation thev face. They have told us that if the up-
coming ists showthat onr people will not be able to live on Bikini or
Enew for t,v next 40 or 50 years. the people living in Bikini are pre-
pared to relovate to Kali and Jaluit.

UPGRADING CONDITIONS ON KILI ISLAND

A move to Kili, however. and the establishment of Kili as a perma-
nent home for the next two generations of Bikinians cannot come with-
oui help from the U.S. Governinent to develop Kili as a functional.
livable community.
For alinost 30 vears we have Jived on Kili. thinking each vear that

we wil) move to Bikini the next vear. As we face the possibility of 5
more years on Kili, it is clear that we musi think and plan in longer
terms.
As vou know, Kili isan island with no reef and no Jagoon, and access

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

5O0b153b
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BROOKHAVEN NATIONAL LABORAIO? Y
 

ASSOCIATED UN' VERS TICS. Ths

June 22, Jets

Dr. Williar L. Rotise:.

L- 452

Lawrence Livermore Laboretcry

F. 0. Box 8OF

Livermore, Caéliferiia ¢455.

Dear Bill:

The enclosec talics Fresérit Gosimetric ané body burden informaticc

or. former Eikini residents. het externél exposure rates (backoround sur-

tractec’) were obtainec from “Externsl Exposure Measurements at Bikini

Atoll”, N. A. Greenhouse et é@1., BNL Report: (in press}. bosimetric moseis

were outlines ir, severé] infermei reports anc are available upon request

Input data were obtainec from “Wasle Body Counting Results from 1974 te

1979 for Bikini Jsland Rkesicerts", F. €. Miltenberger et el., BNL Keport

(in press) and from unputlisied bicassay results. New informetion or the

lon¢c term removél of lstce is being Gerives fron replicate counts of

former Eikinians done ii, January and Mey 1979. This preliminary informa-

tion iS also included, but we wosid Jike to corroborate these results with

urniné bioéssayv cette wiich will not be aveiletle for several] more weeks.

If you have any cuestior.s or need ectitional informetion, please

contact mé at FITS 6t€-4277 or Est Miltenberoer

 

N. A. Greenhouse

NEG/im

Enclosures

cc: E. Lessara

R. Miltenberaer

. Naidu

McCraw (GES).-~
. Wacholz (EV)B

u
k
u

5011538



 

 

Bornc Merrow Dose Drineé Activity

uring and Posi Concerntréctic:.

é

Q
%

i
n 4

)
t
y c 9 tn in t
a

ni
e

c I m k
e

mm 1

i
? 6
1

t
m

1: a4 9 e
1

=
0

co f
h in

&
!

= a fe wn t: a
d mM = t
h

c
e

{T uw r
t

&
&
1

c
t

mn
om t = fl b
w

ry W
w

r
a Q
o w

Total Bosc, Bose Euwivelert -

Totéel Bone Marrow Dose -

Ecuivaéliernt During anc Fost

Resicéerrce Trtarvel

90411534

c
t

th

ta
f
m

i
n

c
t



Residence

INDLVIDUAL DOSIMETRY DATA FOR BIKINLANS

90S. & 90)

Bone Marrow

Dose Equiv.

During & Post

13) + 137m

Dose Equiv.

During & Post

Net Excernal

Dose Equiv.

During Residence

Total Body

Duse Equiv.

During & Post

Total Bone Marrow

Dose Equ iv. During

and Post Residence

 
 

1 Incerval Residence Ine. Kesidencze loc. Interval Residence Lut. Incerval

Nunber Yueuto mike mRem — _ mRem tkKem mRem

6001 7.3 L30% ‘BO 950 1400 1600

bL27 7.3 39 530 950 L500 1600

6130 72 4Y 20U 94 300 300

bU7a 3.3 W.9 JOU 430 13u0 1300 =
=!

tm

BL} 4.3 178 v0 bn 1200 1200 _
wm

6019 5.3 190 420 OUG 1100 Lty:.

olil 80 7.7 Lou 10vU 250 26U

b0Y7 4.3 51% 430 520 950 1000

o1lLs 7.3 9? 760 BRO 1600 1700

bly 4.3 51* 240 520 760 810



INDIVIDUAL DOSIMETRY DATA FOR BLKINLANS (conc'd)

 
 

 

 

90. 90

or bY 137, 1371
Bone Marrow Cs + "Ba Net External Total Body Jotal Bone Marrow
Dose Equiv. Dose Equiv. Dose Lquiv. bose Equiv. bose Equiv. During

kesidence During & Post During & Post During Kesidence During & Post and Post Residence
Ib Interval Residence Int. Kesadence Ine. Interval Renidence ine. Interval

Number Yeurs mKe wkem wkem ikem mkem

609] 6.3 74% 550 760 1300 1400

6132 2.3 62 1200 300 1500 1600

6046 2.0 27 - 400 240 600 700

6061 6.3 65 30 7 6G 140U 150f

606 3.3 39* 400 Amn 830 Bu

6070 10.3 1.85% B70 130: 2200 heey

6118 6.3 42 420 8?\- 1200 1309

6117 6.3 110% 610° 820 1400 1500

6128 7.3 130* ‘ 810 . 950 1800 1900

6122 10.3 86 380 1200 1600 1700

S
O
1
I
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a
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Residence

INDIVIDUAL DOSIMUTRY DATA FOR BLKINIANS (cont'd)

200 & 90,

Bone Murrow

Dose Equiv.

During & Post

137A, + 137in
a

‘Duse Equiv.

During & Post

Net External

Dose Equiv.

During Residence

 

Vb lnrerval Residence lnt. Residence Inc. Interval
Number Years mken mKem mein

6015 1.7 31* 650 220

6030 3.3 3y%* 1200 400

6129 4.3 5) * 330 520

6027 3.3 39% 700 400

6010 7.3 Box 1100 yOu

6105 3.3 39% 1100 40)

6033 8.3 150* 900 110.1

6007 8B 15 190 110

6008 13 77% 850 500

6071 1.0 Lux 220 130

 

‘otal Body Totul Bone Marrow

Dose Equiv. bose Fquiv. During

During & Post and Yost Residence

Kesidence Int. lnuterval

_ken mk en:

B70 900

1ouu 1600

850 900

1200 1200

2000 2100

L50u 154

~O0u 2100

300 310

1400 1500

350 370

9
0
1
1
5
4
2



INDLVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

90 90

  

or 6 Y 137 137
Bone Marrow Cs + ”a Nec External Total Body Total Bone Murrow

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. bose Equiv. During
Residence During & Post During & Yost During kesidence During & Post and Fost Residence

ib Interval Kesidence Int. Kesidence Inc. Interval Residence Int. Interval

_ Number Years mkem mKem mRem _ Ken mKenm

363 4.3 120 620 600 1200 1300

6046 8.3 240 990 1100 2100 2300

6069 8.3 150% 580 1100 1700 ‘ 1900

6073 7.3 130* 490 O5u 1400 1600

6072 1.0 lux 330 13u 460 480

6119 7.3 130% 730 You 170u 1800

B64 7.3 130 Jo 950 / 1900 2000

Yoo 7.3: 130% 1400 950 2300 2500

6059 1.3 15* 240 160 400 - 410

6124 88 10% 180 110 390 400

9
0
1
1
5
4
3



INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

 
 

90. 90

or BY 137... 1370 | arrowBune Marrow Cs + \su Net External Totul Body Total Bone Marrow

Dose Equiv. Duse Equiv. bose Equiv. Dose Equiv. Dose Equiv. buring

Kesidence During & Post buring & Post During kesidence During & Post and Yost Residence
Ib Jnterval Residence Int. Residence Int. Interval . Residence Int. Interval

Number Yea rs mkKelt ikem mike _mem mut

6058 5.3 b4* 550 600 1200 1300

6036 »64 7.6% 260 7] 340 340

6110 8.3 98% 450 1000 1400 1500

6051 2.3 63% 520 olv 1200 1200

6092 6.3 74% L000 BLO 2400 2400

6080 . 48 Lu* 200 la 310 320

6038 2.3 27% 1100 28U 1400 1400

6103 3.3 39% 1200 400 1600 1600

6028 5.3 63% 1200 600 1800 1900

0044 5.3 63% 1600 600 2200 2300

5
0
1
1
5
4
4



INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

  

90. 90
srs 137.0, 137m 1Bone Murrow Cs + ta Nec External Totul Body Yocal Bone Marrow

Dose Equiv. Dose Equiv. Dose Equiv. Buse Equiv. bose Equiv. During
Kesidence During & Post During & Post During Kesidence During & Post and Post Residence

ID Tnteerval Residence Inc. Residence Int. Interval Kesidence Inc. interval
Number Yeurs mkem wmken mein —__oamkem mkem

6062 4.3 51% 540 520 1100 1100

6034 7.3 46* uuO YOU 1806 1900

Bod 7.3 Bb* 430 YOU 130uU 1400

6050 2.3 27)* 410 Jue 710 740

6009 4.3 77% 1600 bud 2200 2300 ur
="

ix
6049 2.3 4\* 1600 $000 1900 1900 _

| 2
. ir6042 95 10* 510 /? 280 590

6U14 1.6 2yx 1300 210 15u0 1500

6012 7.3 130? 1500 950 2400 2600

6016 7.3 1304 1500 950 2400 , 2600



Kesidence

INDIVIDUAL DOSIMETRY DATA FOR BLKINIANS (cont'd)

t

30e & 90)

Bone Marrow

Dobe Equiv.

During & Post

13da +
137m

bs

Dose Equiv.

During & Post

d Nec Excernal

Dose Equiv.

During Kesidence

 

ID Interval Residence Int. Kesidence Int. Interval

Number Yeurs mKem mKen — mRem

6013 2.3 41% 1300 300

“U9 6.3 74% 1300 4%U0

6005 12.8 12 470 230

6135 1.3 Ll 330 170

6125 9.3 45 890 1200

6067 7.3 54 780 950

60u2 2.3 7.7 370 30U

oUU0b 1.0 9.5 200 230

6112 1.3 12 260 160

6035 6.3 140 600 760

Yotal Budy
Dose Equiv.

During & Post

Total Bone Marrow

Duringbose Equiv.

and Post Residence

 

Residence Int. Interval

—_omkem mkem

1600 1600

2100 2200

700 710

500 510 —

2100 2100 —

i

tr
1700 1800 one

co

670 680 £r>

490 500

420 430

1400 1500



INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

90 90

 

sr & YY 137... 137
Bone Marrow Cs + Me Net External Total] Budy ‘Total Bone Marrow

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

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

ib luterval Residence Inc. Residence Int. Interval Kesidence Int. Interval
Number Years mkem mkem mKem _ amkem _ mR

6096 3.3 46 680 430 1100 1100

BO 1.0 Lyx 200 130 330 350

6017 8.3 330 L200 1100 2300 2700

6045 1.0 9.0 150 120 270 280

6108 4.3 43 21uU Sit 739 fu

6063 4.3 19 620 a 1100 lie

525 1.0 5.6 350 124, 470

934 6.3 120 1300 760 2100 220

6008 6.3 60 630 820 1500 1600

6106 3.3 39% 750 400 1100 1200

26025 3.3 39% 900 400 1300 1300

S
O
1
1
S
47



INDIVIDUAL DOSIMETRY DATA FOR BIKLNITANS (cont'd)

 

90. 90,,
or & Y 137 13710 .

Bone Marrow Cs + ba Nec Excernal Yotul Body oval Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Duse Equiv. Dose Equiv. buring

Kesidence During & Post During & Post During Residence During & Post and Post Residence
16 Interval Residence Inc. Kesidence Ine. Interval Kesidence Int. Interval

Number Years mKkem Inkem mem men: mRem

6113 4.3 19 360 520 BED 900

6060 2.3 27* 510 280 790 B20

6032 3.3 39% 960 400 1400 1400

6123 4.3 50% 480 520 1000 1100

6098 3.3 39% 320 V00 720 760

6065 4.3 130 390 20 Y10 1000

6004 ~55 LO* 130 72 200 230 :

6018 6.3 150 1100 820 1960 ~100

6126023 45 1100 300 1400 1400

6003 8.3 250 240 1100 17000 -- 1900

6114 1.0 12* 170 120 290 300

9
0
1
1
5
4
8



Residence

INDIVIDUAL DOSIMETRY DATA FORK BLKINIANS (cont'd)

¢

905 & 10,

Bone Marrow

Dose Equiv.

During & Post

Residence Int.

mkem

137... + 137m

Dose Equiv.

During & Post

Residence Int.

mK em

Nec External

Dose Equiv.

During kesidence

Total Body

Dose Equiv.

During & Pust

‘Yotal Bone Marrow

bose Equiv. During

and Post Residence

 
 

1b lnterval

Number Years

bU64 7.3

6023 4.3

6131 . o.3

6011 6.3

6081 97

6133 7.3

6044 55

Bo*

77%

110*

170

12*

130%

6.5*

400

990

950

440

1900

590

interval Residence Int. Interval

—_mRem mhe in mkem

YUO 1300 1400

500 1500 1000

BLU 1800 1900

B20 1400 1600

120 610 620

950 28th 3000

72 bi 670

S
o
1
i
s
u
a

 

*tThese values were derived from average male or average female dally activity ingescion rates for Sr-90.
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body Burden Deta fur Medisally Keygiatered Aduli Males Kelucatedtrom BikiwiAtoll (contd)
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17) 3.73 120 Lhe 3.99 220 3.05 ito - - - - -

162 2.22 $2 ys 14.8 $$o d.71 2710 - - - - -

- - - 142 3.30 120 2.12 78 - - - - .

ad 1.93 64 Iho 4.32 160 1.91 7 1léb 7.5 93 4.3 46

1901.04 3B OK 2.21 82476 hb - - - - -
- - - - . - - - 142 HUH. HOL ~1Uy 4.0

- - - - - - - - 146 Hist. Hi. 80.073 0.85

- - - - - - - - ro ADL HDL 0.007 2.5
0.74 2} - - - - - - - - - -

Individuals left Bikini atoll) 8 wunths prior to the Augual 1978 Relocation Proyran.
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PERMISSIBLE DOSE FORINTERNAL RADIATION 4!

Table I. Maximum permissible body burdens and maximum permissible concentrations of
radionuclides in air and in waterfor occupational exposure
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Radionuctide reference* burden | For 40 hr week | For 163 hr week } é
and type ‘ (eritical organ! in total | =
of decay | bold face: | body (MPC). (MPC), | (MPC). | (MPC), 7

| ! | aluc) 4 (nejemn?) (uciem?)  (uelem’s | (ucjem') E
' I t e 2

sH?.HTO or H3O: ; Bodytissue 9 108) OL SK 10-8 E003 2 x «10 “:
g- [‘sol.} | Total body § 2x10 | 0.2 | 8x10] 0.05 {3 x 10-* s.

(H} (submersion) | Skin | 12x 10-3 | 4x 107 {
| ‘ ' 1 ; Ps

(Bet sol.) | GILL | ; 6.05 10 ff 002 !4 x 107 =
6 y 1 Totalbody ; 600 , 6 |6x10“; 2 {2x 10°

| Kidney / sto |g p8x ie} 3 3 x 10 be
| Livee Po eG 7 68) LB KO 8 8 x 10-4 eo
i Boe (2x aw | 20 12 x los | 7 '6»x 10-8 <
, Splezn dx 10) | 50 [4x 10-6 200 1 2 & 10-8 ,

(insol.} Taine 10-* ; ‘4x 107? Po
GIL); ; 0.05 {9x 10} 0.02 $3 x 107

(NCO,) (sol? | Fat / 300 «| (0.02 $4 x 10-8 8 x 10-8 | 10-# ;
Bo | Total bocy 400} 6031S x JOR £6.01 +2 x 10-8 *

' Bone i Aa

(submersion. ee ote | § x 1075 i _ 1075 ~

\Fia ‘sol. | GI(SD } 9.02 ,5x 10-* | 8 x 1077. 2 x 10~
g- Bone and . ;

"teeth 20 | (0.2 {3 « 1075 906 99x 10-§
'Totalbody { 20 | O39 4x 10-55 G09 | 10-5

finsol; GI (CLD . ‘ 902 (3x 10) 5 x 1077/9 x 1077
; Lurg | 2x 10-8 | 6 x 107

Nat? (sol. i Totalbody § 10 + Jom* [2x 10-7) 4x 10-*'6 x 107
By y GI (LLI) [ 001 :2 x 10-613 x 107 (7x 107?
i "

(insol., + J ! 9 x 10-" | /3 x 107%
v4 2 x 1077 3 x 10-*. 5 x 107%

. i

. oe ~~ K :

1 Natt (sol.) GI (ST 16 ¥ 30-2: 10-* 2% 107 | 4 x 107?
2hy | Total holy 7 6 OY 2x 107! 4 « 10-96 x 107?

linsol.’ GICLLD “8x 10" 10-77 3 x 10-5 x 1074
, Lung i 18» 10-7 | 43 ™ tort

* The abbreviations G], -. 2. pnesto gas. iatestinal tract, stomach, small intestine, upper

Jarge intestine. and lower .2 _ .. » Sa ethy.
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PERMISSIBLE DOSE FOR INTERNAL RADIATION 63

: Maximum Maximum permissible concentra tons
Organ of permussible

ek Radionuclide reference burden For 40 hr week | For 168 br week
and type (critica) organ in total ;

C of decay bold face; body (MPC;. (MPC:, { (MPC), (MPC,,
=m, giuc: (uc/em?) (ucicm*, (ucfem®) (wct/cm*,

i sss** (sol.} Total body 30 2 x 10-* 4 x 40-7 9 x 10-* 2077
10-1 B-, y Liver 6 Sx 10-9? 7» 10-7 2 x 10-8 2» 10-7
10-8 Spleen 80 7 xX 107-7 10-4 2x 107? 4x 107%

Muscle x) 8 x 1G-* 10-6 PS» 1-* {4 x ltt
igs Kidney 100 § x 10-7 10-4 3 =e 1078 4» 1G77

que Gl (81; 0.02 Sx 10-87 8 x 10°? 2 & It-#
G-t Bone | 400 0.03 [4x 10-* | 0.0) 12x 10>

Lung 1 Buu 0.06 9 x 10-+ 6.02 3 x 10-¢

on (insol.; | Lung 2x 10-7 6x 107?
_ | | GI LLY) 2x 107? 3 & 10-77 6 x 107+ 1077

qos | 527 (sol.: Total body | 30 4x 10+ 6x 10-8 | 2 x 10-* 2 x 10-#
7-6 Bo, ye ; Liver i 40 Sx 104} 8 x 107° 2 x 10 3 x 10-*
\8 | ! Spleen 50 °-6 x 107+, 9 x 10-8} 2 x 1074 3 x 10-8
yas Muscle ; 50 17x 10-j 10-7 12x 10+) 4 x 107%
j-8 | Bone ; 100 1g~s 2x 1077 |S x 1M-t 7 & 10-8
yt { Ridney 100 10-8 2™ 3077 Sm 1476 & x» 1678
at ! Lung | 300 5x 10-8 6 x 10-7 ff 2 > 10-8 2 > 10-7

G1 (SI) 0.02 5x 10-* [| & x 10-3 2 x 10-*

\-* . i \ .(inso!.} | Lang 10-8 5 x 10”?
__ GI CLD | 1a-* 2x 3077 | 4 x 107+ 8 x 107-8

. Bal?! (sol.) GI (LLD 5 x 10-7 10-* 2x 1078 4 x 1077
-s €, ¥ Total body 50 0.1 2x 1a-¢ 6.03 7x 1073
. | Bone gt 0.1 3x 1u-+ 0.05 10-8
- ! Liver baa i 2g 4x \tiré 7 1g~4

Muscle 2x 10% 40 7m» sor 10 2> 10-6
” j Lung 2> 10 40 7 x 1074 10 2 > IGg-4

| Spleen 3x 1h¢ 60 1-3 20 4 x jar‘
Kidney 4~ It 70 10-8 i 20 5 x 1q-*

.
(insol.) Lang 4 x 10-7 | 10-7

_ i Gi @Ln | § >» 10-2) 9 x 10-7 | 2 x 10-5 3 x 10-?

: ..Balte (sol.) | Gran 8 x 10-4] 2 x 10-7 | 3x 10416 x 10-8
’ B-, y | Bone 4 6 x 10-5 10-7 2x 107914 x 10-8
; Tota) body 9 0.0) 3x 10-7 {5 x 10791 1077
; | Liver 108 2 Sx leet 09 2x 10-8
; ' i Lung ; 3x 105 4 9x 10-8 |, 2 3.x duce

is 10° | 5 1a-# 2 4x Hn!
areny 4x 30? | 6 10-¢ ; 2 4x 10-5

i Kidney 4x10 | 8 2x lane 3 5 x 10-4
I

(insol., . Lung | 4x 10-8 | 107
, GECLLYD i 17x 30 107? 2~ 107% /4x 10~
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COMDTRATION OF °°SR in SUESISTONE CROPS NO FISH AT BU ISLAD

4

; FOOD PREUCT NO, OF SAEPLES AVERAGE CONCDTRATION RANGE OF CONCENTRETIC:
ioe . PCi/GVEN EIGHT pCi/e WET KeIGai

Coconut Neat 9 8.02 0.0053 ~ 0.052
. Coconut Fiuip* _ 0,021" -

BREADFRUIT 2 1,8 0.47 - 3.4

HATER:ELON 8 0,031 , 0,012 - 0,053
Sauasi 6 0.054 0,024 - 0,15
PAPAYA 5 0,29 ~ 0,052 - 0,30

SHEET PoTATO i 0.14 -

Garpen Fruits a 0.4 de
VEGETABLES (AVERAGE OF J)
WATERMELON, SouasH, PAPAYA, —
SHEET PoTATO) a /

Fis (ucter) 0,076" kg
Cams . 0,005"
Doestic MEAT - 0.01
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(D PRODUCT NO. OF SIPLES ANERME CONCENTRATION RANE. OE comanic:
POD ' 7 pi/s FET WEIGH PCi76 VEL HEIGHT

CocoHAT 9 | 28x 05 41x 10%5.300°
Coconut FLuip - 2.8 X i> _o}
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RADIATION POFECTION CUIDANCE
FOP FEDERAL AGENT

ftihemorondsm for the President

Pursuant to Cxecutive Order 10231 and
Public Law 66-373, the Federal Radia-
tion Council has made a study of the
huzards and usc of rachation. We here-
with transmit our first report to you
concerning our findings and our recom-
mendations for the ruidance of Fcacral
agencies jn the conduct of their radia-
tion protection activities.

It is the stututsry responsibility of the
Counci! te "*" * * ndvise the President
with respect to rediation matters, di-
rectly or indirectly affecting health,
includine guidance for al) Federal azen-
cies in the formulation of radiation
standards and in the establishment and

. execulion of programs of cooperation
with States * * *"

Fundamentahir, §setting basic radiation
protection standayds involves parsing
judgement on the extent cf the possible
health hazerd society is willing to accent
fn order to reaiize the Known benents
of radialisn. Ii involves inevitably a
balancing Letwvecn total health protec-
tion, which micht require forezoing any
activities intreesing exposure to radica-
tion, and (hs vizorous promotisn of the
use of radistion and atemuc energy in
order to cchieve otimum benents.
The Federal Radiation Ccuncil hos

reviewed avaiialie knowledec on rodia-
tion effects and consulted with scientists
within and outsice the Government,
Each member has also examined the
guidance recornmended in this memo-
ranown in Jizhi of his statutory retponsi-
bilities. Although the guidance ates not
cover all phases of radiation protection,
such as internal emiiters, we find that
the guidance which we recommend that
you provide fer the use of Federal agen-
cies gives apprcepriale consideration to
the requirements of health protection
and the bencf&cial uses of radiation and
niomicenersy, Our further findings and
recommendations fallow.

Discussion. The fundamental proklem
$n establishing radiation prateciion
ruides is to allow as much of the bene-
ficial uses of jonizing radialion as nos-
Bible while assuring that man is not
exposed lo undue hazard. To eect a true

insight into the scope of the prabiem
and the impact of the decisions involved,

\ a review of the bencfils and the hazards
is Necessary,

Ttis important in ecnsidering bofthe
benefits and hanards of radiation to ap-
preeciate (hat man has existed Chrowuch-
out his histers in oa bath of natural
ridiation. This backsround radiation,
which varies over the carth, pravides a
partial basis for understandin: the cf-
Sects of radiation on nian and serves as
on Indicator of the ranees of radiation
exposures wilhtin which Che human papiue
lation has developed and ineressed,

The benefiis of iunizing radiation,
Radiation properiy controavied is a boon
to innnkind. Vl dias been of Incatinable
‘value in the diannesis and treatment of
diseases. JL can provide suurces of

PTPEAT

Weil

enerty preater than anv the world has
yet had available. In industry, it 1s used
as 8 tool to measure thickness, quantity
or quality, to discover hidden flaws, to
trace Hquid flow, and for ulher purposes.
Go manyrescareh uses for joniziny radia-

tion have been found that scientists in
many diverse ficids now rank: radiation
With the microscope in value os a work-
ing tool.
The hazards of ftonizing radiation.

Ionizing radiation involves health haz-
ards just as do manyother useful tools.
Scientifie findings concerning the bio-
logical cfficcls of radiaticn of most im-
mediate interest to the establishment of
radiation protection slandards are the
foliowing:

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

2. As acute whole body doses increase
ebove approximately 25 reins units of
radiation dose), immediately observable
effects increase in severity with dose,
beginning from barely detectebie
chanecs, to bjolozical siens clearly indi-
cating damage, to death at levels of a
Tew hundred rems.

elayed efecis produced either by
acute irradiation or Ly chronic irradia-.
tion are simllarin kind, but the ability of
the body to repzir racietion damese is
utLally more effective in the case of
chreiuc than acute irradiation.

4, Tne delaved effects from radiation
are in general indistinguishabie from
familiar patholozical conditions usually .
preseniin the popwation.

§. Delayed effects include genetic
effects (effects transmitted to succeeding
generations), inercesed incidence of
tumors, lifespan snorteninz, and growth
and development changes.

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

7. The various orrcans of the bodydiffer
in thelr sensitivity to radiation.

8. Ailhouzh jonizing radisiion can in-
duce genclic and somatic effects (effects
on the individual during his lifetime
other than genctic effects), the evidence
at Che present time is insufficient to jus-
tify precise conciusians on the nature of
the dose-ciect relationship at low doses
and dese rates. Mereaver, the evidence
is InSuMicient to prove cither the hypoth-
esis of a “damase threshold” (a point
below which no damare occurs} or the
hypothesis of “no threshold” jn man at
Jow doses,

wyausy uv

$. Ifonc assumes ao clroct ness 3."
tion between bicletical elect co: '
amount of dosc, it Chen become: pe:
to rciale very Jow dote to en usa
bigiasical clieck even thoursh at deii
tecLulie. It is penerally arrest,
effect that may actually occur wes r
excced the amount predicted by t..
eBssum pion.

Basic biclocical aessumpvlions. Trr-
ere insufiicien: data to provice a. Fo.
basis for evaluating radiation evioei.:
ot types and Jevils of irradiation ae
is particular uncertainty with resprt
the biolorica) eects at very ics C: .
and low-dose rates. Ti is net prucir
therefore to essume that there is a ::..
of radiation exposure below whieh i212:
is absolute certainty that no cffect tne:
occur. This consideration, in 2¢2...:°
to the adoption of the conservative |.
pothesis of a linear relation briwesr i.
lozical eect and the @moubt ef c: .
asterinines our basic approach toil.
formulation cf radiation protcr.c:
guides.
The Jack of adecuate scjentine invcy

mation makes lt urgent that edciiin.
research be underteken and new crt
ceveloped to provide a firmer bne.: f:
evaluating biolezical risk. Approc
member agencies of the Federal Fiz..-
tion Council are Sponsoring: anG €mtiw.:

aging research in thes# areé2s

Réecommendaricns. In view cf ti.
finc.ngs summarized above the folliws.
recemmencdations are made:

It is recommended that:

1. There should not be any mauemsis
radiation exposure without the exec: -

tion of benefit rezulting from such
Fosure, Activities resuliing in man-ni' 5

radiation exposure Should be auiher.r..

for uSeful applications provided in:.

ommendations -set forth herein <:-

followed.

Ivjs recommended that:
2. The term “Rociation Pretest.

Guide" be adopted ferforFedercl uce. 1...

termjsisdefined. as_the, radiation mo.

which should not be excecced wits: -

carefu) considcration of the rtastu: 0):
doing so; every eTort should be misc:

enccurece the indintenance of readin. .

doses as far below this guice. 2

practicable,
It is recommended that:
3. The foliowine Radiation Praiec:.-

Guides be adopted for normal praceiin:

operations:

  

   

 

Type of espostre Condition Dose (rem)
 

Ttadiatlon worker:

Accuintintod dose... Sttmee the nuruber of yer: ! ot(a) Whole beets, head and tromk setive toad forin:
fig orpats, poets, wl deus of ese. | one Is

Woweeks. ol.le. a.
Qh}? Shin af whule hady aud (hyrold.. cl. cl eee eens {here sect asacnecsecce 10.

Ht WOuhsS.. ee eeccwceees 11,
(ce) Vasds anil dearms, bet and nnkies.,...-...2.. VON, cenerevecccacene vA,

{13 WHORS ccccew eee! OE.
Cl) Bone cool ee eee eee ee weer ec ene nee nenceneee Hady burden... so... Ulinieaercrom of radiiin-23%

lavlupival equivalent, ‘
Qt) Other oreans... lc eee a eesnewceceevee nemecnces {VOnrwee eee ewwwees 15.

. A weeks... eeeee
Voeqprration:

Cu) Daliutceace ee eee eee were erent eee VON. can ccennnceceee 05 (whale boly),
?00weeeee eee nee WW) YUeeeeee eee 6 (yonasls),  
 

The following points are made fin re-
Tation fo the Radiation ProteceWon
Guides herein provided:

f-?* .
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(1) For the individual fia the pap-
tion, the basic Guide for ariumint vy): ,

body dose ts 0.5 rem. This Gitidy oo:



(+

\ value,

~
—

H'cdacsday, May 18, 1960

plies when the individual whole body
duses are known, As an opcrational
technique, where the Individual whole
body doscs aie not known, a suitable
anampic of the exposed population should
be developed whose prolection Buide for
annual whoie body duse will be 0.17 rem
per capita per year. It is emphasized
that this is an oprrational technique
which should be modificd to meet spe-
ela] situations. .

(2) Considerations of population re-
_ netics impose a per capita dose hmivation

for the gonads of 5 rems in 30 years.
The operational mechanism described
above for the annual individual whole
body dose of 0.5 retn js likely in the im-
mediate future to assure that the go-
mnadal exposure Guide (5 rem in 30
years) is not excecded.

(3) These Guides do not differ sub-
stantially from certain other recori-

“mendations such as those made by the
National Committee on Radiation Pro-
tection and Measurements, the National
Academyof Sciences, anc the Interna-
tional Commission on Radiological
Protection.

(4) The term “maximum permissible
dose” is used by the Nationa] Committee
on Radiation Protection (NCRP) and
the Intemational Commission on Ra-
diologica! Protection (ICRP). However,
this term is often miusunderstond. The
words “maximum” and “permissible”
both have unfortunate connocations not
intended by either the NCRP or the
ICRP.

(5) There can be no single permissible
or acceptable level of exposure without
regard to the reason for permitting the
exposure, It should be general practice
to reduce exposure Lo rac:ation, and pas-
itive effort should be carried out to ful-
fill the sense of these recommendations.
It is basic that exposure to radiation
should result from 2 rea) dewrmination
of its necessity,

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

(7) These Guides are not intended to
apply to radiation expesure resulting
fron natural backeround or the pur-
poseful exposure of patients by practi-
tioners of the healings arts.

(8) It §s recogniczed that our present
scientific knowledse does not pravide a
firm foundation within a factor ¢f two
or three for selcchon of any parucular
numeorica) value in preference to another

It should be recosnized that the
Radiation Protection Gindes recon-
mended in this paper are well below the
level where biolosical damage has been
observed in humans,

It is recommended that:
4. Current protection guides used by

the agencies be continued on an intern
basis for orsan doses to the population,

Recomnniendations are not nude con-
eerning the Radiation Protection Guides
for individual orgnn doses to the popu-

Intion, other than the ponads. Unfor-
tunately, Qhe complexities of establishing
fuldes applicable to radiation expoiure
of all body ornans preclude the Council
from making reeommendntions concern-™

“
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ing them at this time. However, current
proteclion ruiucs used by the neencics

appear appropriate on an interim basis.
It is reconunended that:
5. The term “Radioactivity Concen-

tration Guide” be adopted for Fuderal
use. This term ts defined as the concen-
tration of radioactivity {n the environ-
ment which is determined to result in
whole body or orran doses cqua) to the
Radiation Protection Guide.
Within this definition, Radioactivity

Concentration Guides can be determined
aller the ladiavion Protection Guides
are decided upon. Anygiven Radioac-
tivity Concentration Guide is appbcable

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 with the rec-
ominended Radiation Protection Guides.
Where no Radiation Protection Guides
are provicced, Federal agencies cont:nue
Present practices.
No specific numerical recommenda-

tions for Radioactivity Concentration.
Guides are provided at this time. How-
ever, concentration guides now used by
the agencies appear appropriate on an
interim basis. Where appropriate radio-

activity concentration fuices are not

available, and where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guides can be
used by the Federal! agcncies as a start-
ing point for the derivation of radio-
activity conceniration gundes applicable
to their pariicular probiems. The Fed-
eral Radiation Council has also initiated
action directed towards the development

of additional Guides for radiation
protection. :

Ji is recommended that:
i. The Federal agencies apply these

Radiation Protection Guides with judg-
ment and discretion, to assure th2t rea-
sonable probability is achieved in the
attainmentof the desired coz) of protect-
ing man fromthe undesirable effects of
radiation. The Guides may be exceeded
only after the Federal agency having
jurisdiction over the matter has carefully
considered the reason for doing so in
light of the recommendations in this
paper.
The Radiation Protection Guides pro-

vide a general framework for the radia-
tion pratection requircments. It is

expected that each Federal asency, by
viriue of its immediate knowlcdse of its
operating problems, wid use these Guides

o£ a basis upon which to develop detailed

Standards tailored to mect ifs particular
requirements, The Council will follow
the activili¢s of the Federal agencies in
this aren and will promote the necessary
coordination to achieve an effecuve
Federal pragrain, ‘

If the forezoing recommendations are
approved by you for the pruidance of
Federal agencies in the conduct of their
radiation protection activities, it ls fur-
ther recomended that this memoran-
dum be published in the Fepenan
Recister.

Aumior 5S. FLramina,
Chairman,

Federal ficcietion Council,

41

The recommendations numbercs ':
throurh “7" contained in the 2:°
memorandum are uappreves or

Guidance of Federal agencies, anc *
memorandum shall be pubishea us...
FEDERAL REGISTER.

DwicnuT D. E1senrowrs

May 13, 1960.

[F-R. Doc. 60-4539: Filed, May 17, 157°
8:51 am.)
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FEDERAL RADIATION COUNCIL
RADIATION PROTECTION GUIDANCE

FOR FEDERAL AGENCIES

Memorandum for the President

e

SrerTomscra 13, 1961.

Puisuant to Executive Order 10831
and Pubilc Law 86-373, the Federal Ra-
dilation Counci) herewith transmits Its
second report to you concerning findings
and recommendations for guidance for
Federal] agencies in the conduct of their
radiation protection activities.

Background. On May 13, 1960, the
first recommendations of the Council
were approved by the President and the
memorandum containing these recom-
mendations was published in the Ferp-
EEAL REGISTER ON May 18, 1960. ‘There

wes 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
defined the term ‘‘Radiation Pretection
Guide" (RPG). It provided numerical
values for Radiation Protection Guides
‘for the whole body and certain organs
of radiation workers and for the whole |
body of individuals in the general pop-
ulation, as well as an averéee population
gonadal dose. It introduced as an oper-
ational technique, where indis:dual
whole body doses are not known, the use
of a “suitable sample’ of the exposed
popuJation 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
thet this operational technique should
be modified to meet special situations.
In selecting a suitable sample particular
care should be taken to assure that a
disproportionate fraction of the average
dose is not received by the most sensitive
population elements. The observations,
assumptions, and comments set out In
the memorandum published In the Frep-
ERAL REGISTER, May 1€, 1960, are equally
applicable to this memora::dum
This memorandum contains i1ecorno-

mendations for the guidance of Federal
agencies in activities designed to Hmit
exposure of members cf population
groups to radiation from radioactive
materials peposited in the body as a
result of thelr occurrence in (he environ-
ment. These recommendations include:

(1) Radiation Protection Guides for cer-
taln organs of Individuagis in the general
Population, as well as averages over
suitable samples of exposed groups: (2)

_ uldance on ceneral principles of contro}
applicable. to all radionuclides occurring
in the environment: and (3) specific
€uldance in connection with exposure

of population groups to radium -226, In the development of the Radiation

jodine-131, strontium-90, and = stron-
tium-89. It is the intention of the Coun-
cli to release the background metera!
leading to these recommendations as
6tafl Report No, 2 when the recommen-
dations contalmed herein are approved.

Specific attention was directed to
problems associated with radium-226,
fodine-131, strontium-90, and strontium-
88. Radium-226 is an important natu-
rally occurring radioactive maternal, The
other three were present in fallout fram
nuclear weapons testing. They could,
under certain circumstances, also be’
major constituents of radioactive ma-
terials released to the environment from
large scale atomic energy installations
used for peaceful purposes. Available
data suggest that effective control of -
these nuclides, in cases of mixed fission .
product contamination of the environ- +
ment, would provide reasonable assur-
ance of at least comparable limitation
of hezard from other fission products in
the body.
Establishment of the Federal Radia- -

‘tlon Council followed 8 period of public
concern incident to discussions of fall-+
out. While strontium-90 received the
greatest popular attention, exposures to’
ecesium-137, jodime-131, strontium-89
and, in still lesser degrees to other radio-
puclides, are involved in the evaluation
of over-all effects, The characteristics
‘of cesium-137 lead to direct comparison
with whole body exposures for which
recommendations by the Council have
already been made.

Studies by the staff of the Council in-
dicate that observed concentrations ‘of
radiosctive Strontium in food and water

do not result in concentrations in the
skeleton (and consequently in radia-

“tion doses) as large as have beén Bs-—
sumed in the past. However, concentra.
tions of jod{ne-131 in the diets of smail'
chiidren, particularly in milk, equal to
those permitted under current standards
would lead to radiation doses to the
‘child's thyroid which, in comparison
with the general structure of current
radiation protection standards, would.
be too high. This is because current
concentration guides for exposure of
population groups to radioactive mate-
riats in air, food, and water have been.
Gerived by application of a single frac-
tion to corresponding occupational

guides. -In the case of jlodine-131 in
rail, consumption of milk and retention
of iodine by the child may be at Jeast as,
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-
tion of the thyroid involves greater risk
to children than to adults.
Recommendations as to Radtation Pro-

tection Guides, The Federal Radiation
Council has previously emphasized that
establishment of radiation protection
standards involves a balancing of the
benefits tu be derived from the controlied
use of radiation and atomic energy
against the risk of radiation exposure.

SOlisTy

Protection Guides contained herein, the
. Counci} has considered both sides of this

balance. The Council hes reviewed
available knowledge, consulted with
scientists within and outside the Goverm-
ment, and soliciltec views of interested
individuals and groups from the genera!
public. In particular, the Council has
mot only drawn heavily upon reports
published by the International Commis-
sion on Radioiogical Protection (ICRP?},
the National Committee on Radiation
Protection and Measurements (NCRP,,
and the Nationa] Academy of Sciences
*(NAS), but has had during the develop-
ment of the report the benefit of con-
sultation with, and comments and sug-
gestions by, individuals from NCRP and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council to represent an appropriete bal-
ance between the*requirements of health
protection and of the beneficial uses of
Tadiation and atomic energy.

It is recommended that:

1. ‘The following Radiation Protection,
Guides be adopted for normal] peacetime

operations.,

Ta*_y I—Ravunox Prorecnon Gerpre ror Cerram
Hopy Orcase i RELanON TG Exrosyri or Pore:
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It wil] be noted that the preceding table
provides Radiation Protection Guides to
be applied to the ayerace of a suilabie
sample of an exposed popuietion group
which are one-third of those applying to
individuals. This is in accordance with
the recommendations in the first report
of the Council concerning operational

‘techniques for controlling population ex-
Posure. Since jn the case of exposure of

& population group to radionuclides the
radiation doses to individuals are nat
usually known, the organ dose to be used
eas a guide for the average of suitable
samples of an exposed population group
is also given as an RPG.
Recommendations as to general prin-

ciples. Control of population exposure
from radionuclides occurring in the en-
vironment is accomplisned In ceneral
either by restriction on the entry of such
materials into the environment or

through measures designed to limit the
intake by memibers of the population of
radionuclides already in the environ-
ment, Both approaches involve the con-
sideration of actual or potential con-
centrations of radionctive material in
air, water, or food. Cuntrols should be
based upon an evaluation of population
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exposure With respect to the RPG. For
this purpose, the total dally intake of
euch materials, averaced over periods of
the order of a year, constitutes an appro-
priate criterion,
The control of the {ntake by members

of the general] population of radioactive
materials from the environment can ap-
proprialely lnovolve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entei] little Interference With
usual activities, such as monitoring and
surveillance, to those which involve a
major disruption, such as condemnation
of food supplies. Some control] actions
may require prolonged lead times befare
becoming effective. e.g.. major changes
{n processing facilities or water supplies.
The magnitude of contro] measures
should be related to the degree of likeli-
hood that the RPG may be exceeded.
The use of
value, which in part has been the practice
until now, does not in many {instances
provide adequate guidance for taking
actions appropriate to the risk involved.
For planning purposes, it is desirable
_that insofar as possible contro) actions
‘to meet contingencies
-advance.

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

Federal agencies in connection with en-

‘vironmental, contamination witn rawo-
active materials be based, within the
Limits of the agency's statutory respon-
sibilities, on a graded series of appropri-
ate actions related to ranges of intake of

. radioactive materials by exposed popu-
. lation groups.

In order to provide gujdanre tn
_Beencies in adapling the g:i..deu
proach to their own programs, tne
recommendations pertaining to the
_épecific radionuclides in thls memoran-

tha

ape

gum consider three transient dally rates.
: of intake by suitable samipies of exposed
population groups. For the other radio-

“nuclides, the agencies can use the same
the detells-of which °-general approach,

mre considered in Staff Report No. 2.
The general types of action appropriate
when these transient rates of intake fal!
into the different ranges ere also dis.
cussed In Staff Report No. 2. The pur-
pose of these actions is to provide reason-

- able assurance that average rates of
‘intake by a suitable samri: « anew 4
population group, ave... --
sample and averaged ovei perives ¢ 6 oe
of the order of one vear, do not exceed
the upper value of Range II. The ren-
eral character of these actions is sug-
gested in the following table.

a single numerical intake ©

be known in-

isae)

Taste Tl—Onavrp Beales or Atnon

 

Ranges of transicnt
Tale of dally Lotake

~-

Oraded scale of action

Range I..--..-----..- Periodic
veillance as oecessery.

Quantitative survelliance and
roullne control.

Evatuenon and application
additions! cantrelsneasures asa
necessary.

Raoge I........2--..

Range II....-.-.--6-

 

Recommendations on Jia-226, I-13,
Sr-90, and Sr-89. The Council has given
specific consideration to. the effects on
man of rates of intake of radium-226,
Jjodine-131, strontiium-90 and strontium-
89 resulting in radiation doses equal to
those specified in the appropriate RPG's.

' The Counci) has also reviewed past and
current activities resulting in the release
of these radionuclides to the environment
and has given consideration to future
developments. For each of the nuclides
three ranges of transient daily intake are
given which correspond to the guidance
contained in Recommendation 2, above.
Routine contro! of useful applications of
Tadiation and atomic energy should be
such that expected average exposures of
suitable ramples of an exposed populas-
tion grozp will not exceed the upper
value of Range If. For fodine-131 and
radium-22.,
“he RPG for the average of a suitable
sample of an exposed population group.
In the cases of strontium-90 and stron-
thom-89, the Council’s study indicated
‘that there is currently no known opera-
tional requirement for an intaké value
a5 high as the one corresponding the

Hi..e, & Value estimated to cor-
respond to doses to the critical organ not
greater than one-third of the RPG has
been used,

The guidance recommended below is
given in terms of transient rates of
{radioactivity) intake in micromicrocu-
ries per day, The upper limit of Range
II {s based on on annua) RPG (or lower,
in case of radicactive strontium) consid-
ered as al) acceptable risk for a lifetime.
However, it Js necessary to use averages
over periods much shorter than a life-
‘lime for both radiation dose rates and
rates of, intake for administrative and
Tetudators miuposes. It ts recommended
lias BUC]: ‘-sriods should be of the order
of cone year. It is to be noted that va)ues
listed in the tables are much smaller

than any single intake from which an
individual might be expected to sustain
Snfury, . .
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confirmatory =r

this value corresponds to

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

intake be adopted for normal! peacetime
operations to be applied to the average
a! sultable samples of an exposed popu-
lation group:

Tance WI—Rannes or Trawssent Rates OF Ihtare
fercnovrcrocumies Fee Dat) ron Use t® Gkabeyu
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Radionuctides |Ranre 2 |Range 0 Ranee TIT -

Radium-2...... 0-2 22x) aaa
Jodine—Ti] '.....-- o-10 1-10! W-bOG
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Lp the cose of fodine-121, the sultuble sample would
forclude onty small chifaren. For aguic. the APG tor
the thyrad would pot be -ercemied by rates of intuke
higher by « factor of 10 thes these applicubix to smal
ehildren.

(b) Federa!] agencies determine con-
centrations of these radionuclides In alr,
water, or items-of food applicable tc
their particular programs whicharé con-
sistent with the guidance contsined
herein on average daily intake for the

raGionuclides radium-22€, jodine-12],

strontium-90, and sirontium-89. Some
of the general considerations Liyolved in

the derivation of concentration values
from intake values are given in Stafi Re-

port No, 2.
It is recummended thet:
4. For radionuclides not considered in

this report, agencies use concentration

-yalues in alr, water, or items of food

which are consistent with recommended

Radiation Protection Guides ‘and the

general guidance on Intake.
In the future, the Council wil] direct

attention to the development cf anpre-

priate radiation protection guidance Jor
those radionuclides for which such con-
sideration appears appropriate cr neces-

gary. In perticular, the Council w. i]

study any radionuclides for which use-

ful applications of radiation or atomic

energy require release to the environment

of significant amounts of these nuclides.

Federal agencies are urged to Inform

the Council of such situations.

ABRAHAM RIBICOFF,
* Chairman,

Federal Radiation Council.

The recommendations numbered "1"

throuch “4” contained in the above

memorandum are approved for the ruid-

ance of Federal agencies, and the memo-

randum shall be published in the Fro-

ERAL REGISTER. |
JOHN F. KEeNNEDY.

SEPTEMBER 20; 1961.



 

 



Table 9. Maxima Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 100% Tim on Eneu Island

Case When Imported Foods are Readily Available in the Diet

137664905p+

Ingestion External Ganma* Total

Bone Marrow. 121 20 14]

Wholebody 100 20 120

b ad ¢

Ingestion External Gamma* Total

Bone Karrow 233 20 253

Wholebody «489 20 209

Fall food crons are from Enev Istand

*Katural background subtracted

i:
so1isd



 

Table 10. Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of B02 time on Eneu Island and
20% time on Bikini Island |

Case When Imported Foods are Readily Available in the Diet

+
B37 C549 Sp 10%:

Ingestion External Ganma* Total
. rote STe

Bone Marrow 121 67 Hf 32 188/65

Wholebody 100 67 44 32 167 14H

° Case When Local Subsistence Crops are in Full Use

71 tBIEgset

Ingestion External Gamma* Total

Bone Marrow 233 67 yy 32 300 277

Wholebody 189 67 4Y¥Y 32 256 233

—-

qnA1IS5 18
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Table 31, Maximum Annual Dose Rate in mrem/y for a Living
. Pattern Consisting of 100% time on Bikini Island

Case When Imported-Foods are Readily Available in the Diet

*87¢54° "Sr

Ingestion External Gamma* | Total

Bone Marrow 94) 256. 1,197 = 1.2 rem/y

Wholebody 877 256 ° 1,133 = 1.1 res/y |

Case When Local Subsistence Crops are {in Full Use

137¢6496Sy

Ingestion External Gamma* Total

Bone Karrow | 2013 256 2,269 = 2.3 ren/y

Who lebody 1849 256 2,105 % 2.1 resvy

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

Bone Marrow
Ingestion Wholebody and Bone

137¢s 2.25 | 2.25

$Sr -- 0.70

zsstzaep, a ~00045

24145 ~ 0012
283 pusz") An —_ 0.00058

External 0.433* 0.433*
Gamma

Total a 2.7 3.4

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

 

 

CROPS.

INGESTION WHOLEBODY BONE MARROW AND BONE

137 cs | 4.25 4.25

90Sr - 1.5
2394+240p) - 0008

mae - | .0021

2An - 0.0019

External Ganma 0.433% | 0.433*

TOTAL 4.7 6.2

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

the entire dose is from }37%C¢s,

 



    

 

Table 14. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 4 TIME OX BIKIN] ISLAND AND IMPORTED FOODS BEING READILY

 

 

AVAILABLE.

INGESTION WHOLEBODY BOKE MARROW AND BONE

137 ts 8 19.8
90 Sy - 2.2

239F240py - 00051

Zan - .0013

amoAM “ ”

External Ganma 5 .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!37Cs.

ae
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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 MARROK_AND BONE

137 Cs 41,6 41.7

90sr - 5.6

2397240 py - 00094

241 Am - - .0024

26 py/Zs1An - -

External Gamma 5 .54* 5 54%

TOTAL 47.1 52.8

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

entire dose is from!37Cs.
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August 3,

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

Under date of May 15, 1979,

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.

Hereby requested are all documents,

related to the following:

This request relates

records and materials
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Mr. Milton Jordan
August 3, 1979
Page Two

1. On page 1 of the attachment, the following

statement appears:

"Based upon previous experience and past

practices, however, it is doubtful whether
imported food will be a significant part of
the daily diet."

Please provide any and all records, materials

and documentation for this assertion.

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

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

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

this assertion.

3.° On page 2 the assertion is made that in August,
1978, the Bikinians "left their Atoll because
measurements of radiocesium made in April 1978
showed accumulations in the bodies of 13 out
of 101 people such that if this level were maintained
for one year, it would result in an annual

radiation dose Equi. 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 atoli, and
{b) the measurements of radiocesium in the Bikinians.

4. On page 2 of the attachment appears the following
statecrnent:

"In early i979, 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

(9011586



Mr. Milton Jordan
August 3, 1979
Page Three

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

Please provide a copy of all records, reports,
or studies or other documents or materials which

form the factual basis for this assertion.

5. Regarding the text on page 6 of the attachment
which appears at footnote 10, please provide a

copy of any study, report or other document which

forms the basis of the decision to employ the
federal radiation guidance which is taken from
the Enewetak Clean-up Environmental Impact Statement
of April, 1975. There is no need to provide any
materials which are contained in the Environmental
Impact Statement. This request is for any additional
or other materials.

6. Plese provide a copy of the publication relied
upon for the calculated dose estimates which is
cited at footnote 14 of the attachment, "An

Updated Radiological Dose Assessment of Eneu
Island at Bikini Atoll," Robison, W.L. ana
Phillips, W.A., UCRL-52775, 1979.

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

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

working on Bikini Atoll."

No support is provided in the text or in the footnote
for this statement. Please provide any and all
records, reports, studies or other documents or

materials which describe the "recent experience
and observations" and which provide the names
of the members of the "scientific teams" referred
to in the quoted statement. ,

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

9011581



Mr. Milton Jordan
August 3, 1979
Page Four

or materials which show the number of fatal cancer
cases and the number of genetic malformations to
be expected from a dose of 170 millirem per
year, and the expected increase in the frequency
of such cancer cases and genetic malformations,
to be expected for the predicted dose rates

presented on page 8 of the attachment. In other
words, what is the expected frequency of fatal
cancer cases at an average dose rate for the

population of 170 millirem per year, compared with,
for the whole body, a dose rate of 210 millirem
per year, 240 millirem per year, and 260 millirem
per year? For another example, what is the
expected increase in leukemia cases at 170 millirem
per year compared with 190 millirem per year,
260 millirem per year, 280 millirem per year,
and 300 millirem per year?

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

millirem?

9. Please provide any records, documents and materials
which would explain why the attachment and the
letter of May 15 did not contain any discussion
of the biological risks associated with .the
predicted doses. If no such documents exist,
please so state, and explain why such a discussion
was not included in the advice provided to the
Department of Interior.

Thank you in advance for your prompt attention to this
request.

 

Theodore - Mitchell

xc: Ruth C. Clusen

Bruce Wachholz

ens


