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August 21, 1979

‘Rr. Theodore Mitchell

Executive Director
Micronesfan Legal Services

Corporation, Suite 300

1424 Sixteenth Street, N.W.
Hgshington. D. C. 20036

Dear Mr. Mitchell:

The Department of Energy is 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. DeBrmum, Welssgall, Deal, DeYoung and Mrs. Yan Cleve, and others -

: Hearings before Subcoemi{ttees of the Coamittee on Appropriations,
House of Representatives, on April 12, May 22, and June 19, 1978.

'l Copfes of pertinent portions of that testimony are enclosed (Tab A).
-Additional relevant {nformation 1s available in the Hearings testimony
conducted by -the Subcommittee on July 25, 1978. We do not have a copy
of the final transcript of this testimony.
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Reports from Brookhaven National Laboratory indicated that the Ces{um-137 t——mmmroe

levels of Bikini residents iIncreased with time until 1978, and decreased
thereafter (post-relocation).
counting measurements.

Th

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

ese data were based upon whole body

This increase i{n body burden coincided with fncreased availability of

Jocally grown terrestrial foods, particularly coconuts.

The Ces{um-137

measurements suggest that efther the quantity of imported food avaflable

to the people or the quantity of available imported food consumed by the
people was below that level needed to moderate the fncrease {n Cesfum-137

body burdens as locally grown foods became avaflable.

Item No. 2. The aerfial photogra
have previously been sent to youg
are separated by approximately five miles of reef. At low tide 1t is
possible to walk from one island to ¢he -other. Considering the facts
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hs of Bikin{ Atoll (which I belfeve
show that the Bikinf and Eneu Islands

OFFICIAL FILE COPY

>

IITIALS/ 816,

f e —
BATE

e csm—
NTE, SYMOOL

s e ——
HNITIALS/ B8,

s o» v st
DAYE

Se————
NTE. SYMBOL

fenareaa e am—
MUTIALE/ SIS,

SAYE




? YA GOVERNMENT PRINTIIG BFFICK! 1070088402

Mr. Theodore Mitchell -2- August 21, 1979

that the island of Bikin{ s the longed-for home of the Bikini people, = [|™ """

that houses already exist on the island, and that tens of thousands of "~ | ———eu-
coconut trees are on the island, we feel that 1t 1s valid to rafse =~ ~ |
the question of whether or not access to Bikin{ Island can be controlled (oo
1f the people reside on Eneu Island. (See also previous comments of -
IIlr. DeBrum.) There are no other records covering the request in T T
tem No. 2.

Item No. 3(a). The Department of Enefgy has no records bearing upon :
this subject. Inquiries of this subject presumably should be directed Feser—
to the Department of Interfor. ’

Item No. 3(b). Flease refer to the Brookhaven National Laboratory
{nformation provided 1n (1) above. If body burden levels of Cesium-137 ftommamres
were to be equal to or greater than 3 uCi, 1t would be expected that
radiation exposure levels at or above 500 mill{rem per year would result. tome
ghis assumption is based upon Publication 2 of the International Commissioh
on Radiological Protection (Report of Committee II on Permissible Dose forfmve-svwssr
Internal Radfation). In that publication it {s stated that'the max{mum
permissible bodv Surden of Cer{im-137 (assuming that the total body is
the organ of critical refererce) for occupational exposure s 30 uCt
(see Tab C). Since the occupational exposure l{mit {s 5 rem per year, e
the body burdan of Tcsiun-137 .ciulting {n an exposure level of 1/10 of
- 5 rem g:r year ({.e., 500 millirem per year) is 1/10 of the 30 uCi value, [=ve.svasor
_ or 3 u

I

|

!

wiTiALe/ i
Item No. 4, Lawrence Livermore Laboratory (LLL) currently is in the
process of premarirn tachnical articles for publication in the scientific
1{terature addressing these issues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possessS [ars.svusee
them. However, enclosed (Tab D) 1s a copy of {nformation which the
Lawrence Livermore Laboratory sent to the Department of Energy consisting [“wwasis
of the food concentrations of radionuclides which LLL used {n calculating

i

l

the dose estimates under discussion. [Foave
Item No. 5. The substance of the request addresses the basis of the [ave. svamor

basis for this {s the Federal Radfation Council guidance as presented - [Twvaces see.

decisfon to employ the Federal radfatfon guidance. The most relevant
}L{n the Federal Register over the sfgnatures of Presidents Efsenhower

and Kenned - '::::"'—
The text on page 6 and footnote 10 on the same page address the AEC [ove svmeer
recommendaticns {oi planning at Enewetak, the bases €6r which are in ‘
m Emmnta] ’mct Statement. : [mviacs/ sis.
DT DOE ARCHIVES . " e
S
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Mr. Theodore Mitchell -3- August 21, 1979

Item No. 6. Lawrence Livermore Laboratory (LLL) s in the process of
~ preparing this document. It is not yet available. The dose estimtes
were provided by LLL, however, and copfes of what the Department received
are enclosed (Tab F). .
Jtem No. 7. In response to your FOI request §n Item No. 7, the records
you requested are at the Lawrence Livermore Laboratory. They are in the
process of befng assim{lated. As soon as they are forwarded here, 1t
will be determined whether they can be released and you will be promptly
rotified. We anticipate no problems at this time. ‘

Item No. B. Risk estimates of somatic or genetic consequences of varfous
radiation exposure levels were not made. Risk estimates for some of the
radifatfon exposure values {dentified (f.e., 170 mi1l{irem per year and
5000 mi11{rem per 30 years) are given in the summary statement of the
National Academy of Sciences-Natfonal Research Council's Report of the
Advisory Committee on the Biological Effects of Ionizing Radfation (Tab 6]

-

The Atomic Energy Commission Task Group Report published in the Enewetak
Environmental Ihpact Statement, Volume II, Tab B, pages III-11 and 12

provides a somatic risk assessment for a radiatfon exposure of 250 wmill{irem
per year, the recommended radiatfon protection criteria for the whole body

and for bone marrow.
Item No. 9. No such documents exist.
We trust that this information {s respensive to your request.

Sincerely,

-

8/21/79
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Bruce W. Wachholz, Ph.D.
Office of Environment

7 Enclosures

Mr<c. VYan Cleve, DOI
Mrs. Clusen, ASEV

Mr. Hollister, ADASEV
Mr. Whitnah, OMS

becc:

INsTIALS/ S8,

KRTE. SYNBOL

|

SNITIALS/ S8,

Dr. Weyzen, OHER
Mr. Deal, OESD -
Mr. McCraw, OESD
Mr. Brown, 0OGC
Mr. Gelband, AD-44
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Mr. Yarzs. Were the Bikini £ er _Feders) rpdiation
standards?

hgtm‘ They were but the radistion dose from intake of food

to rise.
E‘inm?zd tn,; Eho over t.!lu tk.;p! . ; ,

Mr, qgg. None of the ¢ have gone over the top as far as the
cesium levels. They are v;;;pclose togt?he maximum allowabl. dose
from the maximum of permissible amounts of cesium.

Mr. Yares. Are the people living in the bouses along the rosd?

l_ﬁ;_ma%\'& 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-
g-rowinf but then tell the people not to eat the products.

Mr. Yares. Was he told to grow his garden and eat that food ! Was
he told that h'erci)onld do th]nt ! i ibited )

qr, P_u. e origina] recommendations prohibited eating certain
of the loca] foods. i P -

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

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

Mr Drag, Yes. sir.

CURRENT FLEDING PBOGRAM OXN BIKINI IBLANDE

Mr. Yares. I guess outside food is still being brought in.
Mr pEYorwc. Jt was not until early last vear. Mr. Chairman. that
the tree crops and some of the other vegetable crops began to become

fullv productive. So up until 1877 they had been existing primarily

on food products that were brought in from the outside. Some of these
were surplus agriculturs} commodity foods plus the Jocal marine food
which had been certified to be suitable. :

MONTTORING OF BIKINT IKLAND

Mr. YaTes. When did they get the cesium then! .
Mr.prYornc. As Mr. Dealindicated, when this high level of cesium
was revealed, & series of analyses were carried out. '
Mr. Yarzs. When was it revealed !
Mr.eYorxc. in 1976. )
Mr. Yates. Then the Department—were you still the AEC in 19761
r. We were ERDA in 1976.
T. YaTz6. So you became a little more alarmed than when vour were
the Atomic FEnergy Commission. In *76 vou first encnuntered this kind
of » test. ic t you had been making of the people !

&;. Drar. Yes sir.
T. AMW monthly, semiannually; evers four

monthe or w
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Mr. Dzaar. T caz supp

you s statament for the record. I will give

you some informstion abd we will supply s summary.

[The information follows:]

OChronclogy of Rediclogiosl Serveys—Bikial At

Yeosr end type of pursey

August 1964 : Early radiodbiologisal sur-
vey of Bikini ‘and Enewetak Atolls
cooducted by the Univeruity of Wasb-
ingtop for AEC. Measurements and
sampling were directsd toward ex-
tersal radiation soils, plana water,
and fah.

April 1867 : Survey to fill in gape io data
in order that doee estitmates cap be
ade for Bikiz! Atoll redddents. Team
led by University of Washington Ex-
ternal radistion messurement by the
AEC Eealtd and Safety Laboratory,
BASI.

February lﬁa . Burvey work éone con-
currenstly with cleanup operstions by
Taoiversity of Washingtor scieptists
for AEC. and by scientists of tbe
Western Epvironmenta! Besearch La-
boratory of the Ecvironmental Protec-
ton Agency, EPA. under s memor-
apdum of undersiapding with AEC.

Jupe 1970: Tear lod by University of
Washington with narticipstion by
Btaf! of the Public Health Bervice and
AEC. Collectiop of the frst air sam-
ples. Also collected soila, plants ani-
mals and made additional external re-
diation measurements.

May 1972: Foliowup survey condocted
after coronuts plunted oo Bikin and
Ti.. T-":znde &3 souming ecoostruc-
tion started on Bikin! Island. Team
led by University of Waahington with
participation by scientists from the
Western Environmental Research
Laboratory, EPA, edd AEC Team
performed air sampling. collected
solls. plants. apimals and made ex-
ternal radiation measurementa

ADril 1974 : Followup survey of pumer-
ous Atolia ipclvding Bikini, eoo-
éocted jointly by staff of University

. of Waabipgtor aad Brookhaven Na-
tiona! Laboratory for the AEC. The
survey team collected mmples of
soils. plants. apimals. groudd water,
apd made external radiation meas-
Geamnes it

JUDE B 3 5 of pumerons

. » -vodpcted ..ntly by Univer-

sity of Wasbingtoo snd Brookhaven

National Laboratory for the AEC.

Sawpies of eofl and food colected

along with external mdiation mess-
wrements.

Pinding s

Photogrspbed and identifed organisms

ot reefs apd islapds No gross apom-
slies ssen (o plants and animals doe
to radicactivity. See UWFL~83.

Major contributor to tota] exposure ob
Bikinl apd Evev Islands is Coe-187.
Levels vary consideradly frow island
to {alapd in the Atoll Bee HASL-190.

Confirm earlier survey results for ex-
ternal! mdiation. Ca-187 and 8:-80
predominate {n terrestrial organisms.
Co-80 and Te-55 i marine orgad-
izns Bee NVO-200-6.

Confirz earlier survey resuita Levels
of Pu in air are tvro orders of magui-
tode below FAC guides See
SWRIL~-111r.

Radioooclide levels slowly decress
ing Earlier estimstes confirmed by
these data.

8See BNL 50474 and NVO-260-32°.

Bee NVO-269-32' and BNL 50796 In
presa
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Apri]l 1975 Preliminary survey of Bi- Hee NV0O-206—X2° spd BNL 50796
kini anpd Evpev lslands copnducted
Jointlr br Unpiversity of Washingion
and Brookbaven Naticns! Laborstory
for ERDA. Screening surver of exter-
sal radiation lerels and collection of
some oil and vegetation mamplet in
preparation for s major survey later
this vear. -
Juse 1875: A major Spe grid surver of Exposure rater op Bikini Island
Bikini and Epeu lsland external ra bigblr variabie. Epeu Island dose

diation levelr was conducted by Law- rates Jower thar Bikini. cistern
repce Litermore leon(orv for water on hotb ixlands is acceptalbile
ERDA witl participation by scien- for drinkiug Some well water ac-
tists from EP4. University of Wash- ceptable. other wells ubseceplable
iogton. Brookbsvep Natiooal Labors- for drioking. See UCRL-S1R7].
torr. and ERDA. Also mmples of 81876 Rev. 1. 51813 P1. 3. 6217C.
soil. plapts. snimals. and cistern and 81874 Part 2 GIETH Part 8 S1RTH

ground water were collected. PL. 6, NVO-2686-32 ' and BNL S07HG
April 1976 : A surver of external radis- To be publisbed.

tion levele or Nam lklapd. the 8

larges: island at Bikini Atoll. eop

docted by Brookhavepr National Lab

oratory for ERDA.
Bepltember 197G. Copduct of a joiot To be published.

surver of § Atolls including Bikini

br Upiversitt of Wasbington apnd

Brookbsrer National Laborstory for

ERDA Survered externa) radiation

levels apd collected environmental

smmples.
April 1877 . Site visits by Brookhaven Bite identifed. agreement obtaiped.

Natioval Laboratory to plac ipstalls-

tion of windmill powered air mm-

oling stations. Bikini Atoll ope of

four sites fur iopg-term gir sampling.

Work supported by ERDA. R
October 1977:. Brookhaven Natioga) Data not yet sraflable.

Laboratorr {pstalled wind-powered

loog-termm air eempling statiop oo

ggém Islapd. Work supported by

In 1.23 Counting end Unine Bsoa.uay Sompling—Bikini Atoll
Yeor Sampling /Counting *

1870 ': Pooled urine collected. analyzed for Br-90, Cs-137. and Pu-239.

1871 °: Pooled uripe coliected. analyzed for 8r-90. Cs-187. and Pu-238. 240.

1972': Panled nrine ecollected. Co-187 concentration showw faclor of 4 Increase
over 1970. 8r-90 increase {s factor of 2. )

1973 7: (‘»-13% in urine higher than 1970 by factor of about 10. 8r-00 incresss ix
factor of 4.

April 1874 *: First Ip vivo counting of Cs-137 in Bikini residents. Cs-137 urine
values aboul same as 1973. Br.90 levels down pear 1970 walues. Pu-239, 250
higber than 1871 by factor of about §.*

April 1975 . Pu-235. 240 bigher than 1871 by factor of 10.°

Fall 1976 : Po-239. 240 bigher than 1971 by factor of 2. Cs-137 urine value~ .

tResults from severs! une&nbm)d I» ue report. Br-00 and Ce-137 are dominapt in
the tervestria! epvironment i marine mviroomen!, 8bd . .B-24] and
P' 3"6- uo are {xportast (p solls hdhuuﬂu o BSkin' Atoll has declined igniScantly

* 7 nrlll‘ see. di€erest 1a@ividuals ot &ferent times as people come a3d go at Bikint
MY )
3 l- BNL 30424 Rept 1975,

“ 7"5(59 ressitc suspect samples may have ber contaminated. error it Bessurement
= ©/0.
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May 1977 . Becond i» vivo eounting of Bikin! residents Collection of large volumes
urine mmples results suspect The sverage Co-137 barder for 2 ({ndividuals
ta 1977 is 10 tiznes the sverage for 8 individusls in 1974 Two individusls bad
body burdens of Co-137 of 88 2Ci/kg which ia very pesr the maximum permissi.
Sle burden of 43 Ci/kg Memo Conard to Liverman May 11, 1977,

October 1977 : Large volumes urine samples collected under controlled conditions
to avoid croms contamination. Basults to be availabdle iz May 1976
) - We made resurveys of the Bikini environmen incl_uding

soil and groundwaters in 1969, 1970 and 1972, Annual collection o

urine saruples for radiation analvsis began in 1870, and with those peo-

ple who were working for the agricultura! and housing projects.
Mr. Yates. #n these onlv Blg;,;m ianst P
es, SiT.
) r' 'aTEs. Did you have non-Bikiniane working for them st that
time

M, %L T can’t answer that. sir.

r. p Y orxa. 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 they exsmined
through that time !

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

Mr. Yates. Go ahead.

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

Mr. Yarzs. What is & whole body count?

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

gr. YAm.TI‘s that t.helslme ;tront.iug; 'bod v bat th

r. Dral._They trave ther in the ¥. You can see t )
strontium 15— d e

Mr. Yates. These are like the heavenly twins.

Mr. Drar_You can measure the strontium with urine samples, but
we Riave not been sble 1o 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 Epeu Islands in 1875.

RESTLTS OF TH? 1975 RADIATION SURVEY

Mr. Yarzs. Until 75 you found nothing. What did your tests
show ¢
%r. Drag. That is when we began to see the rise in the cesium.
r. 1aTes. Will vou place in the record s statement representing
the levels you found?
[The information follows:]

DOE ARCHIVES
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NEAN CESTUM-137 LEVELS OBTAINED BY WHOLE 800Y COUNTING - 1974¢

nCi/kg body wt.**

FEMALES

Mo.

acy

nCi/kg body wt ***

MALES
No. mCH**
Bikint 8 128
Utirik ] .262

fongelap 22 475

1.84 (0.43-5.11)
4.05 (2.64-6.84)
7.76 (4.37-16.3)
0.0352 (0.0124-.0791)

13

13

24

.073
13
.304

1.15 (0.22-3.26)
2.13 (0.96-3.8%)
5.13 (2.71-13.48)

L med. team A 2003

Maference - BRL50424, "A Twenty-Year Review of Medical Findings in a Marshallese Population Accidentally
Exposed to Radioactive Fallout,” Conard, Septewber 1975.

**Microcuries
*44MPC 43 nanncuries rer kilogram

728
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MEAN CESTUM-137 BOOY BURDENS

MALES
No. uCi*™* nC1/Kq Body Wtese
fongalep !} 0.296 5.08 .
a0, 1) #eee +1.97
(0.T13-0.680)aenes
utirix 27 0.19 1.79
+.048 +0.77
(0.550-0.215)
Bikint 2 1.0 19.1
+0.73 +10.6
(0.568-3.232)
Medical Tem 7 .00154 019%
40, 00052 +0.006

( .00T0S5-.00216) -

IN ADULT MARSHALLESE - 1977+

FEMALES
No. i nCi/xg Body Wt
20 0.182 3.1
+0,055 NR
(0.097-0.278)
21 0.078 1.29
+0.032 +0.58
(0.038k0.131)
20 0.926 .8
+b. 47

(0.534-2.234)

*Reference memo Conard, BML, to Livermen, May 11, 1977

**Nicrocuries

***Nanocuries per kilogram of body weight

testStandard deviation
QQQQOR."QQ

+6.3

9Lt1
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Rongelap
Utirix

aitlint

“faference memo Conard, BNL, to Liverman, May 11, 1977
**Nicrocuries:

MEAM CESIUM-137 800Y BURDENS IN MARSHALLESE CHILDREN - 1977+

MALES
Mg,  uCie nCi/Xq Body Wtese
5 0.217 7.65
40, 04454* 0.2
(0.760-0.246)xones
s 0.0663 .22
+0.018 +0.66
(0.549-0.091)
3 1.04 2.3
+1.6

40.26
(0.824-1.301)

esepanocuries per kilogram of body wetght

sesegtandard deviation

seesepange

FEMALES
Nn, uCt nCi/Kg Body Wt
5 0.265% 5.97
40.092 241
(0.T54-0.396)
5 0.084) 2.84
- +0.024 N
{0.051-0.108)
3 0.6861 2.3
415.3

40.29
(0.706-1.196)

Lt
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Mr. Yarms. n are ERDA

find the ni
—m.'ﬁ.in'nnvm&adbytbebamtnflr_ngﬁor for
oM T BUlding sdditiona] bouses in the interior of Bikini Island.

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

Mr. Yarzs. Were these tests being taken prior to 1975 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
kave an serial survey because we can cover much more territory and
much faster and we can see the same levels

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

Mr. Drxcan. T understood vou to sav that this rise in the level of
measurements of strontium began in 75 and that your preliminary
snalysis 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 sax that it is com-
ing from the food if the food wasn’t being produced until 77 ¢

E:_ﬁptx: That is s very good question. )

r. McCraw has done a lot of thome surveys.

w. When the people first returned. there were few if any
terrestrial food items grown in Bikini Island soil. and svailable for
their use. There are some things that grow wild. There were 2 few coco-
nuts and arrowroot. There was s significant planting of coconut trees
during the arigcul*ural rehabilitation effort.

Mr. DoxcaN. Those were the ones that began maturing in 76! Am 1
not correct ! We are in "78, 80 last vear would have been *77. Rut now he
is saying that the planting began to mature and it was 76, so we are
narrowing the gap.

Mr.pEYorwa. It started in *76.

Mr. Drxeax. It could be coconut or arrowroot that was being con-

sumed prior to 76. You began to notice a rise in the levels of cesium

and that those letels have risen more rapidly since the domesticated
plants matured and were consumed by the inhabitants.

S Mo M faow. T were initially using a predictive capabilits for a
number of items in the diet that are now growing in the atoll. All we
;:g‘]id do at first was sample the soil and try to predict the levels in

Mr. Yates. Where were they coming from! You said s number of
items were not being grown.

#L_M.ﬁ.uw. A number of items of the normal diet were not lo-
cally svailable when the people first went back. Those things have
subsequently become available and we are seeing an incresse in availa-
bility, ar increase in uptake, and you can’t see at what exact point in
time things occurred.

Mr. Drtyeax. Is there s level of sophistication to measure this that
has been increasing! So we might attribute the greater levels to 8
greater ability to measure what was thereallalong? .

T Yes . measure it easily. You can always measure if

. amples. -wiland vegetation and went through a very costly

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

CTRREXT METHODE OF MONTITORING

. Mr. Drxcay. at about the measurement of the Jevelc of cesiuny

; R £ (D&l Increasing 1n sopliustication so
al vour measures can detect levels that weiv previously undetect-
able! :

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

Mr. Drxcax. You did early in 1875, But your first whole body count
n if—
r. McCraw. "74.
r. 3 ATES. s that when you first detected the increase !

Mr. McC That is the first measurement of cesium in people. We
b icted what the Jevels would be.

diMr. 125\'&.\'. Were your measurements in accordance with the pre-
ction ?

1. Mce ) 5. All of the surveys that we have done have tended
to support the earlier findings. We have gotten « better body of data
and more confidence in the radiation doses we are predicting. and we
are Jooking 8 the actual items of the diet and do not have to rely on
estimates of radioactivity in the foods that the anplc are eating.

Mr. Duacax. But your whole body counts in ¢4 were not alarming.
It wasn't until vou went back in 75 with your major resurvey that you
saw tho rise begin !

c . In 1975 we began to predict higher doses on the basis
of samples we had collected. In 1977 when the second whole body count
wac done the levels were a factor of ten higher than in 1874.

FEDERAL STANDARDS AND CTURRENT BIKIN] LEVELS

Mr. YaTes. Above the Federa] sandards!?

A McCraw. If I might explain about the standards. There are two
pumbers. Une 1s for the 1 lation. The other is for an individual
where you know the individual’s expcsure. We have not exceeded that
individual pumber. We have seen levels approaching this lower num-
ber for the general ulstion. We feel that we can use the higher
number or the standard because we are actually messuring the Jevels
of radioactivity in individuals in the population. We know the distri:
bution. We knmow the highs and we know the Jows.

Mr. Yatzs. Who is to say that the Federa! standards are aoccurate!.

Hox do you Ig‘n’o‘; the‘LF edera] standards are acceptable ! ;
e don
r. Yates. Why do you eatablish standards and say if you come to
*4s «endard sverything is fine, and if you go sbove this standard it is
...+ 2ue. How Co you know the Federsl lmg:rds are not carcinogenic !
gr. Dravr I think in the radistion protection field that we are con-
oe we have another philosophy which is the Jowest prac-
ticable solution to a problem and it is believed that the people who
work with radistion will pot receive—
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mdyournp measurements ghow sote isvel of cesium in
iE.HCCu'.Y
Rtk vcax. Do you have any way of knowing that he will not get

canoer N

H;ﬂgs o

. Dtxcan. That is all T have. I have to go to another committee.
1 just wanted to worry you

Mr. Yares. Wait ope half minute for my question.

Getting back to my comment sbout the reders] standards, my son
was tresied for & tonsil disease in 1044 by then spplicable medical
standards. He was given radistion in the trestment of his tozsils.
Everyone thought it was It was s common medical practice.
Thousands of young people were having their tonsils removed or
shriveled as s result of this treatment. He, like all the others of that
age go‘:g, are now threstened with cancer because of having been
irradl 25 years ago. So now these people—I assume the radistion
he received may bave been comparable to the ingestion of cesium or
strontium.

The thought occurs to me, and I talked to the cancer specialists at
NCI in connection with some of the herbicides and additions to food,
and thev say amounts really don’t mean very much at any particular
time. The question is what will be the effect 25 years from now as s
dmtimb;d kind of stimulant or carcinogenic material is brought to bear
on the .

So geuﬁ:g back to the question of Federa] standards, five years
from now you might decide in the new Department of Energy that
the levels you established are much too high and that you should estab-
lish Jower standards becsuse you have, as Mr. Duncan pointed out,
more sophisticated equipment.

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

Mr. Yates. You might go now.

Mr. Drscax. It is & questiop of exercising our best judgment. I
would suggest that five years from now you might even be able to
2 sustaineven lower levels.

i

,}1 M;,_?L(;Cpx_“': «.re looking at 30 yesr standards, to keep the dose
3= down for a long period of time. We are trying to kee the dose in a

vear below the annual standards, and all the 30 year doses below the
30 year standard.

SAFETT OF BIKINIANE TNDER PRESENT CONDITIONS
Mr. Yares. That brings us to the question at hand. YYhat are vou
i 1k1-

gLeing to do? You have the level of cesium and.siroen g;'lum In the
nigne risi ru.hum ev are still on their 1sland.

ﬁl\'e vou_told them to off ! For your own good, you ought to
moveY

Mr. DF;__\Ir. Chairman, I don't know that anyooe thinks that this
16 ;’h eY ireatening situation at this time.
Ar. Yares.

It is the kind of thing that if you let it continue over s
Jong period of time then it would begin to be of hazard to their health.
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ere he sayvs—the article is titled. “T.S. E Safety of
Return to Bikini Island.”

Nine years ago the T.8. Government told tbe Bikini Islanders it was safe 10
returs to their atoll, once the site of puclear weapons tests in the Pacific Some of
tbe islanders went bome. But pow the government bas found that j1 was wrong.
According 10 tests last year the groundwater in Bikini is still toc radioactive
for bumar consutption. 8o are the coconuts and fruits and vegerahlec grown
ip the still contaminated soil. Bo the lpterior Deparunent bac very quietlr
asked Congress for $15 million to move the islanders to another Jocation.

Why are you asking for more money if it is safe! Is it safe? Safc
is a relative term, isn% it!

_lcga.l%_}'&. it is. If it was practicable for the people to only eat
outside and mavbe have to drink outside water. then we think
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 & rise in the
cesium in the whole body counting. we believe thet they should not
be aliowed to eat the food on the island. and it is probably not & prac-
tical situstion. Any additiona} resettlement should be on Encu Island
where thev can have their schools and other facilities. That ic the
direction they should move and not try to do that on Bikini Island.

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

top!
g&r. Dras. The whole question is, if they were to not eat the Jocally
s on Bikini Island. would the radiation dose from cesium
go downt
Mr. Yares. What will you do, bring in box lunches!?
Mr. Dear. That is the impractical part of the solution.

CURRENT !;LDINO PROGRAM OX RIKINI

_ Mr. Winxel I I might speak to this part of the discussion, because
it brings in the present time period What is being discussed illus-
trates, as you have pointed out, one of the difficulties of administration.
Decisions must be d on availsble information. Our decisions have
to be based on the informsation which you have been given, which I
also have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food supplies were
provided for the le on the island. In addition, we provided equip-
ment for fishing in the lagoon. The outside food is sent in on & regular
basis. These food supplies, while not attractive in all respects from the
point of view of the normal diet, because some USDA preserved food-
are included, provide a food standard which is in terms of nutrition
far above the average as far as diet in the Trust Territory is concerned.

Mr. Yarzs. What does that meant You deliver K rations to them!
What kind of food are you ing sbout !

Mr. WionxzL Dried foods, fresh fruits and vegetables from Ponape,
as varied s diet as far as protein, starch, carbohydrates is concerned. It
is prepared by putritionists.
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Mr. Dryu _Ldon boow wh theyv don't count tho chaldiess It may
o ¥ETESTI0n of sithing st

M. Yares Why isthat ¢

Mr. or Youxe. 1 am informed by the medical authorities at Brook-
haven. that the children under 5 are too small 10 be subjected to the
w hole body connts.

Mr. Yates. Why !

Mr.ope Youna 1 don't know whether it is the size of the child or .

whether the measurement itself might have some eflect on the child.
but the whole body count is not given to children wnder & vears,

" My Yares Is there an application of some kind of radiativu: in the
test 1tself? . .

Mr. DravL No.sir. . - . !

Mr. YaTes Then why don't they give it to the children’ .

Mr.ve Youxa D Wevzen from D.OLE. is here.

Mr. DeaL. Thisis Dr. Weyzen from our medical group.

Dy “‘ruvx._:g}'m‘p are two twobidems, One involves Jyvive still fop
about 20 minntes b othnds than e probdery wa b 1ol Ly
stions protden gs 3l cabihration o1 tue insteoest 31 o v e oo
Inated for sinall persons. Yo et et O e
=X 3 aTes: boo all ve know, the eluliren may have been cone
taminated too ! —

“NITTDEAT, Sos, sir. 11 they have been drinking the coconut milk.

‘ CAUSES OF RALIATION EFFECTE ON BIKINI ISLAND

M. Duxeax, What account- for the rather extreme variations. fram
427 which is within vour hmits to 1.1502 :

Mr. Dean T amat a Joss to answer that. Mr. Dunean. unless the
jiassibility that some of thens didn’t cat as many coconuts ov drvink a-
mwich eocorut milk., There could le some variations of some kind in
their metabolism. I really don’t know,

Mr. Yares Does anvixdy k!\n}i‘ !

Mr McCuaw. Yeo T Rnow, JRasicallv two things account for the
varition, _Oue 3 s TIOW 1ateT 01 T Catiols [haiiiy mror T i
various induyiiieds sve catiiner. T hie ot t 18 Tl smie o7 e i
MITCDOEH DIVing 0 The 1oTing Jon ey T ert— T
FITTONE QLI Ot et oy feitsee T e o T Jeinieg, § .6 3 sste snl g
TN i e e o o s ] e e

MroY aTEs Nuuzine sedlo !

Me MeCraw Abant 1072 T Lelirve the earliest ones eame in about
‘-"Ei- S soine_peopie have boen there Govecirs it o Vel =, saine fave
S hepe d vear o less T Tadv bnmdons of cesping Toior yt 2is o -
sficuon of tnoe, so the andgypdpals ain 11 o popnitation that bave wen
e the jonares and bz e been eating the largest guanties, tosra ot of
cewersm Thnve the highes! hatTens and e o] nudia-
"‘m_l‘_!' TITrY .

~Tr. Y ates. I have the impression thut vou told the committee that
1977 vou suggested to the people on the island they ought not 1o eat
the food there. but that vou would provide the food from outside
“urces. If that is true, why did the count nevertheless go up in 19782

-\fr_. DraL. We understand that they Liay ] e 1
%asn’t there s§ Thng you what survey team members repeuted
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tO us. Ibf\' eqid that the j’_y\q}]p g ‘LM:‘ “.‘T..r: FYSTVW VOV E FTTIS ::h[‘
hed o d!‘“ll;_'h!. and ¢ shortace of fresl water au Ltlm.\'m (i":nk\ng
AT oI C covonnt Lk han they mperht ordinarily.

p——

.OLTSIDT_ FLEDING PROGRAXM FOR BIEIN] RESIDENTE

Mr. Yatee. Did they eat the coconuts and did they drink the milk
bzcause vou weren't providing them with adequate food and water?
Mr. D 1 will have to defer to our frien:L in Intepor Quadgt
wg- provided.
Mr. Yartrs, Will somebody answer that? \Who are his friends in
Interjor’ -
S nae Tamuot sure.

MioYaTes Aoty vyou don't have any friends.

MiT D 1 wasafraid of that.

Mr. Yans Somebody ought toranswer that question. .

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

Mr. Wixxkre. ] took office in June of 1977, .

Mr. Yarrs. Wio did vou have in charge of this operation?

Mr. WinkeL. I was in charpe of the operation. and under me the
Distriet Administrator was in charge of the operation. The fecding
prosram was initisted in October and November of 1677, and ample
{ood supplics to provide & halanced diet were delivered. have been
delivered. Nutritionists accompanying these supplies and staving with
the peaple for a period of time to help them and assist them in the
utilization of the food and so forth, We have no reason to believe the
food was not consumed, inasmuch as there is no evidence of uncon-
sumied quantities in any size at all.

My, Yares. What kind of food did you deliver to them? Did you
alt deliver watertothem?

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

Perhap- the District Administrator conld respond to that. becanse-
he hime accomnanied one of the shipments in the first instance.

My, Yates, Lot's hear from ham.
1t v eare trying to find ont i€ whe they went back to the coconuts
and the unlk o1 HmSvic warned aennsl eating the coconuts an
1111
1"&11"]. ‘aU. peBrux.. I am the Deputy Administrator of the Marshall

slands.

Coconut is something that the people can see. Thev will drink the
milk. They do that ¢ven when we visit the island periodicallv. Thev
offer us coconuts 1o d -ink. %0 as long as they have coconuts in their
surroundings. T do believe that they will drink it.

Mr. Yates. Even in the face of warningsnot todrink it !

Mr. O.neBruy. Yes, sir. )

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

M. O. prBrus. The last time T was there they were stil] eating the
coconuts. They have been told not to eat them. To stop them from eat-
ing that. sir, we have to remove the people from the islands or cut down
the tota] number of trees.

Mr. Yarzs. That is the only way youcan doiit.
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DESIRE OF BIEINIANS TO REMAIN ON BIKINT ATOLL

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

Mrs. Vax CLevE. In our judgment, it would be improper for them
to remain because of the medical 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 are simply
trying to meet 1t in the most reasonalle way we know. recogmizing the
physical threats that exist if they remain on Bikini Island.

CATSES OF RADIOACTIVITY ON BIEIN] ATOLL

—

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

The reazon they ic boe )1
f e cocanyie and awares Tt was the food tlic jutalic rather than the
exte i cui~nz thar wae (e paglemo g ool 7
Irs. Vax CrLeve. ] bebieve 1t is & combination of both.

Mr. YaTtes. That wasn’t Mr. Deals testimony the last time. Ac ]
remember his testimony the last time. it was intermal causes rather
than exsternal causes: is that right, Mr. Deal?

Mr. D T think mavhe both are rieht. The esternal radiation has
1o be consiiiea. The memal 35 = Tugl that it overshadews the

q*g:nal. —
Mr. Yates. How potent is the external: and suppose you did not
have the internal radiation? Would it be feasilile for them to remain?

Mr. Drav The exte jation jz abant lika v o

Mr. Yares. Tt would be as dangerous as Denver. Colo.. is to those
dae oz Do vert

Mr. DeavL. Yes, sir,

Mr. Yates. They are not evacuating the city of Denver. are thev?

Mr. Deav. I hope not.

Mr. Yates. So. therefore. the amount of external radiation in the
city of Denver is not considered suflicient for that eity to Ix evacuated.
I assunie. therefore. that if that is the same condition on Bikini. the

basic cause for vour suggestion or vour recommendation M_B&J,%
or; correct !

Lo [d]

ian~ be evacuated is the ingestion of the food and the wat

X DraL Jes 1L,

Mr. Yates, Now 1if the Bikinians wanted to stay there. stay on their
atoll. if thev did not consume the water and the food that was there.
I would deduce from what vou say “hat it would be as dangerous for
them to live on Kili or Jaluit or anx one of the other islands as it

T UBY T L right!

AovoDEAL ¢ e osir the other islands are quite—

Mr Yarre, That eete ye to the basic question then: Can youdeed
them and mve them water fron other sourees it waunld permit them
TR YNat they would not be taking m the radinted jooxd

andAIEEY .
“IT7. Dr.st. If you ask my opinion. Mr. Chairman. L\murrnmﬂ\
people hving 1

concluded tlat it is probably impisctical to have n

opm—
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an ares where they are able to fanu it and to take the water from the
area. 1 think that 1s a practical situation.

CONTAMINATION OF POOD SOURCES

Mr. Yares. Supposc vou were to plant other caconut tree:. How
long does 1t tnke coconut trees to come ¢

Let’s ask the next question. We talk as thougl coconuts were the
only food there. Isn't therc other fox11

Mrs. Vax Creve. There is. indeed.

Mr. Yates. What other foods do thev eat ¢

Mrs. Vax Cureve. Breadfruit. papavs.sweet potatoes.

Mr. Yates. Arc oll of these containinatcd !’

Mrs. Vax CLeve. All of these have turned out to e contaminated
when grown in Bikini.

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

Mrs. Vax Ceeve. That is correct.

M. Yates. And the contamination in the enil is tran<ferred ta the
food._and thore s DO N YTy CAI RTINSO 00 Ia b v
tfinated st con :

. Dr. hat is correct.

Mr. Yartes. How much oY a chore is it to bring food in from the
outsid: ! Suppose it wire a barren atoll: they didn’t have the oppin-
tunity to grow things.

Mrs. Vax Creve. 1 think it is entirely feasible to bring fool in
from the outside. What we believe. hawever aleo 1o Lo trup s 1oy it

is_ por Loasille (0 exprt o e Jolane ~ve Lo Bive o gy gl i i
not eat the thing. thgr ate grrowing therv and nor Joges tia v il

i toon e conld feed thet entivelV Jron ol s, pet W
couldt not bar them eriectively 1rom eatitier ioeal prodi e,

CONTAMINATION OF GROUND WATER

Mr. Yates. How do theyv oot their water now? What i the water
thet is contaminated ? Is it from wells?

Mrs Vax Coeve. It is a groundwater supply a« T under-tand it ves.

Mr. Dear. My understanding is that there are some cisterns ton,
some runofl water from rain. but 1 think it is the well< o0, They have
to use the wells under certain conditions. There isn't enough cistern
water.

Mr. Yarrs. There is not enough cistern water. The cistern water is -

not contaminated, is it 1

My Ty Not to anv extent to cause them this kind of problem. sir.

. s Andth aellwater je contamipnged ?

Mi e Yes. sirdtis
~ My YatesTs there any way of decontaminating the well water?
Can vou boil the contaminants out ?

Mr. DeaL. No. sir. It would take a very sophisticator
resins used in chemieal [FocTs=ITT? I radinacnvity.,
YT, How At o UK R a I ¢ 3s 0 ¢

Mr. Drae T really don't know. \We have never Jooked at that prob-
len, that 7 know of. except back during the fallour days there waus a
questic . sbout decontaminsting milk, and there was some Jooking at
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LOCAL FOODS BANNED IN 1974

Mr. Yatzs. We are now up to 1976. Let's go backto the interrogs-
tion on page 1171:

“Mr. Yates. Were you still the AEC in 1976!

“Mr. Dear. We were ERDA in 1076,

“Mr. Yartes. 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 iz not correct. because you
knew about it in 1074. You knew about the water certainly in 1874
In 1676 the coconuts were first becoming ripe. Mr. deBrum. together
with the Bikinians, was eating the coconuts. But you were not drink-
in% the water{

Mr. DEBrTL. Not the well water.

Mr. YaTes. Were vou eating the pandanus in 1976 !

Mr. DEBrry. Some people ate them.

Mr. Yarzs. They ate the pandanus. What else wac growing there!?

Mr. DeBrry. Papaya was growing on the island.

Mr. Yares. Papaya. Anything else !

Mr. DeBrry. Pumpkins.

Mr. Yates. Pumpkins!

Mr. DeBroyr. Yes.

‘L‘[r.ql';\'rrs. And people were esting all of these things. all the vege.
tabies’

“XIT. DeBrry. We hed indication that some of them admitted they

atethem. sit,
My Y aTEs. at ?
Mr. DEBrry. Yes ' , :
Mr. YaTrs. And were voutnld yoy were not to eat them?

Mr. DeBrun. Thev vwere told that if g quostiapaDIe sit. and not
to ent them.

INITIATION OF TIPl FLEEDING PROGRAXM

Mr. Yarre. And all during the period starting in 1872, every month
a ship canie to Bikini with food !

Mr. DeBRrry. Yes.

Mr. YaTes. And water?

Mr. DeBroy. No.no water.

Mr. YaTtes. Just food!

Mr. DeBrear, Yes.

Mr. Yares. So they were drinking the cistern watert

Mp RrDne Yo Iving them with food ve
r. Yarrs. And vou were supplving them wit . re_vou

d you w pplving Were vou

ﬂQﬂmunmmuLu .
Mr. DElintva. At twm_tn_%tnn]v them wit.1 enough.
i o pros 2T .' ere in e, SiT.

There were
torat cornnute?

onyts. v ind\-

MY . 8, o
Mr. DeRroot. 11
SIT. Y ATES. Thesaed !
Mr. DeBrry. Yesa

Mr. Yares. Why could you not get there in timet
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Mr. DrBrru. We wanted to get there in time. At times we had
serious transportation problems and were down to one ghip 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. DeBrryt. 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. DeBruat. It takes three field trip ships to service. to make a
complete circuit of the Marshall Island group. once 2 month.

Mr. Yartes. How many ships do yvou need for the fuod for the
people who were on Bikini? Wac one ship sdequate for & month’s
mg Iy of food?

r. DEBrrat. If we have one ship committed only to Bikini. ves,
one ship will do it. The ship that is committed to service Bikini also
services other islands in the Marshall Islands.

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

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

FREQUENCY OF SERVICF TO BIKINI 1SLAND

Mr. Yares. Maybe we had better find out about where v ~ work
throughout the islandsz.

Hov long would vour lej,=*< be? Presumably your schedule was one
ship a month with {food for Bikini.

Mr. DEBrUat. Yes.

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

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

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

Mr. DEBRTY. Two weeks after.

TYPE OF FOODS PROVIDED

Mr. Yartes. After the schedule date. And what kind of food? You
said You provided staples? What do you mean by staples?
Mr. DrBruy. Staples in Marshallese terms 1s rice, flour, canned

 meats, milk.

Mr. Yates. Nococonuts?

Mr. DeBrry. No coconuts.

Mr. Yates. I mean from the other islands.

l.\h;é DeBruy. We never shipped any coconuts from the other -
islands.

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

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

Mr. Yatec. If vou were n Bikinian vou wou)g Havo liked cocnnuts.
would vou not. fron athicr Islanis

XI1. DeBruat. 1 would be climbing a tree and getting it mvself.
Mr. Yates. You would not worTy EBOUT Tadiation.. '

DOE ARCHIVES



B2

Mr. McKsy. How do you get coconuts in the program? What kind
of s bureaucratic round-about do yvou have to go through to get them

on the m! _
Mr. Y)n RTN. Ifu& we just include it, make sure we have enough
money to go around.

Mr. McKay. Would you have authority toapprove it !

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

Mr. McKay. Could he approve it alone or would he have to get
approvalup heret

Mr. DeBrro. I think he has suthority to approve it. the Higlh
Commissioner.

Mrs. Vax Crrve. Yes.

Mr. Yates. Mr. DeBrum. vou said i} coconuts were nat_supplied o
you s ukinmAan. You would he ol g s e ST oc g oy

XIT. DEDTUM. 1 os 0 they were avaslaile an thie jeland, ves.

Mr. Yates. And T avulable gi thie jeland. ave thev not ?

Mr. DeBroar. Jes

Mr. Yatrs, Soof v neanuts they are going
to climb the preges 10 oot the cocgrute pven 3 thev are containinates

hayve boo

tBRUM. Thev have boon dowcsbot air

NATTRE AND THE TYPE OF ANALTSIS BT DOE

Mr. YaTrs. Let's go back to the interrogation.

“So vou became & little more alarmed than when vou were the
Atomic Energy Commission. In 76 yon first encountered this kind of
w test. Is this an annual test that you had been making of the people?

“Mr. DeaL. Yes, sir. ” .

“Mr. Yates. What kind of tests. moui.thly. semiannually. every four
months. or what ! : :

“M- DEear. T can supply vou n statement for the record. T will give
v sor, information.”

Then (vere is placed in the record on pages 1172 and 1173
a prerty gowd statement of tests that were made and a very bad esti-
mate of the csults of the tests. We find in 1961 the findings. “plhoto-
graphed and 1lentified organisms on reefs and i-land<. No gross anom-
alies seen i1 plants and animals due to radieactivity.”

1976 shows “exposure levels to the Bikinians varies considerablly
from island to island on the atoll.”

February 1967, “confirmed earlier survey results for external
radistion.”

That does not tell us anything. “Cs-137 and strontium 0 predomi-
nate in terrestrial organisms. Co-60 and Fe-35 in marine organisms.”™

What does that mean. Dr. Deal!

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

Mr. Yarrs. Inlarge amounts!

Mr. Dra1. 1 do not know, sir.

Mr. Yares. This result does not show that then!

Mr. Dra1. No. We did not try to give you a complete copy of the
reports. We just tried to give vou the highlights of the surveys at the
time, and probably, as vou say, did a pretty poor job on that.

TOT ARCHIVES
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Mr. Yates. Yes. .
Mr. McGraw. And the value is

Mr. Yares. Okatl

Mr. McGraw. For Bikini 22 people in the sample. The value .
uite 8 bit higher than Rongelap, but still a factor of like a third ot
:lhe standard that we would evaluate with. This is of course 1877
numbers. ’

As I recall the 197 ikini was like .1. On the

previous Dage the value for Bikini was .12¢. s0 Tnd 1077 °
the values went up by a factor of 10.
DATES OF WARNINGS TO PEOPLE OF BIEINI]

Mr. Yates. If all this is true. sir. why four vears ago in 1974 were
yeu advising Mr. DeBrum to tell the Bikinians not to drink the well
water and why were vou then—vau were bringing food in four vears
ago because there jc 1

T DeBRree. That is right. sir.

Mr. Yates. Containinated ar 17

Mr. DeBrry. " That i1s correct. sir.

Mr. Yates. ThemrTIE Y000 camme in two years ago. right? W\ "en _uid
the coconut trees start maturing’?

Mr. DeBroy. Mﬁm

Mr. Yates. Were yvou allovine them to eat the food that was grow.-
ing on Bikini two vearsago. Mr. McGraw?

Mr. McGraw. Were we allowing them two vears ago?

Mr. Yates. Yes. .

Mr. McGraw. When was the recommendstion made? Did vou say
four years ago! -

Mr DeRruat, Yes. a

I. 1ATES. Jou have coconut~ growing on Bikini two vears agn.
You have pandanus and pap2yas and breadfruit growing two years
ago. Four years ago you told them not to drink the water, there was no
food. Two yvears amo had vou told them not to eat the food. Were you
told not to eat the food two vearsago?

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

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

Mr. DrBrrar. They were di ced from eating.

Mr <, all throueh this
penod? Thev were to Iiis

i,

S!r. Yu"r;s. Were thev told not to eat the fond all during this
periodiog?

air. DeBrta. Until further analysis convinced them otherwise.

Mr. Yares. The analysis never convinced themt

Mr. DeBruar. Never convinced them.

Mr. Yares. So they wers sali o)) during this poriod nof to eat the

Mr. DeBrra. Yes.

S———" .
DOE ARCHIVES
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AD!in"A(’T OF FOOD SUPPLIED BY TTPl ADMINISTRATION

Mr. Yares. And in the meantime you were bringing them food!
Mr. DEBruy. Yes. sir. ' '

Mr. Yares. Every month except where you lapsed !

Mr. DeBrras. Yes, sir.

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

Mr. DEBrrat. Yes.

Mr. Yates. Youare sure of that!

Mr. DeBrua To the best of my knowledge sir.

Mr. Yates. Isthet true. Mr. Weisgall !

M Wiszug. That is not quite the undorsundin]g !]>f the Bikinians.
h n [ anle hvine Sans

“31cn
¢ \|y viene hins explajne.

wotttd cat the foad erowine on tie 3siand cven thoua) they had been
DUVIR-c a1 Was guestotiise 2Ll there Sy ST nol SLowe )

dc=—Tlie boals were not coming on as regular basis as was hopo;il
for. and according to Mr. Leviticus. when o family would run out of
food it would eat food growing on Bikini. be it coconuts. pandanus.
or breadfruit.

REQUEST FOR MORL MONITORING OF BIKINI

Mr. Yarres. Let's go back to Mr. Juda's statement.

Mr. Norr. The second request we convey to you today. Mr. Chair-
man. is that vour subcoinmittee closely monitor the upcoming radio-
1sgical and Juudstufl tests to be conducted at Bikini Atoll. The people
living on Bikini Island desperately wish to remazin on Bikini Atoll.
and they are hopeful that tests on Eneu Island will show it to be safe.
They understand that the recent test results are preliminary. and they

. ho{w that resettieinent on Eneu will prove to be possible.

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

TPGRADING CONDITIONS ON KILI ISLAND

A move to Kili. however. and the establishment of Kili as 3 perma-
nent home for the next two generations of Bikinians cannot come with-
out help from the U.S. Governinent to develop Kili as a functional.
livable community.

T-- alin- - 1 vears we have lived on Kili. thinking each vear thst

~vume .0 Bikini the next vear. As we face the ;mssibijity of 5
more vears on Kili, it is clear that we must think and plan in longer
terms.

As vou know, Kili is an island with no reef and no lagoon, and access
to the island is very difficult 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
& visit from passing ships, and our only communication with the rest

I tae world \s by radio.

DOE ARCHIVES
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" BROOKHAVEN NATIONAL LABORAIOPY
S ASSOCIATED UNWVERSTIES, INC.

. = LN
Us'om v YO 41575
ateny & Liwkdnmlee ta Fildelidr. (vl (55L, 345 4207

‘June 22, 1%7¢

Dr. williem L. Rokisorn

1~4%:2

Lawrence Livermore Laborestery
P. O. Box BOE

livermore, California <45

Dear Bill:

The enclosec talles fresert dosimetric and body burder irnformaticn
orn former Bikirl residerts. Net external éxposure rates {(background sub-
tracted) were ottainel from “Exterrnal Exposure Measurements at Bikini
Atoll", N. A. Greenhouse et &l., BNL Rspeort (in press). Dosimetric models
were outlined irn several irnfcrmzl reports anc are available upon reguest
Input data were obtained fror "Whole Body Counting Results from 1874 to
1979 for Bikini Island kesidents", R. £. Miltenberger et al., BKL Report
(in press) and fror urputlisied bicassay results. New information on the
long term remcval of 1 7Cs is being derived from replicate counts of
former Bikinians done in Januery andé May 1979. This preliminary informa-
tion is also incliuded, but we woold like to corroborate these results with
urine bioassay dets w..ci: wiil r.zo e availatle for several more weeks.

If you have any cuestions or need adi:tional information, please
cortact me at FIS 66€-4207 or Bor Miltenberger at FTS 666-2503.

Sincerely,

&

N. A. Greenhouse

NAG/1m
Enc’osures .
cc: E. Lessard DOE ARCH.VES
R. Miltenberger
J. Naidu
T. McCraw (OES).~
B. Wacholz (EV)

5001421
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Iné:vadual Dosametry Data for Bikirniarne - Exrlanaticn
of Colurmr. Headings

Iten or Der:ve< Quantaity

.90

tlams

1D Number

kecaidence Intervel

Sr and QOY Bons Marrow Dose
Eguivalent During and Post
Residence Interval

137Cs + l??nE& Decse Ecuivalernt
Durang ang Fost Recsidence
Interval

Net Ex-ernal Dose Ezuivalent
During Recidence Interval

Total Body Dose Eguivalernt
Total Borme Marinw Dose

Eguivealernt During and Post
kesiderce Intervel

00011428

Measured Quantitv

Urine hActivity
Concentrataicn

Boly Burden
Measuremente

External Exposure
kate Measurements

Comments

Personzl Inteiview

BNL Mecdical Dept.
& S&EF Div. Records

Ferconal Interviews

Three Compartment
Model , Constant
Continuous Uptake

Two Comzartment
Model, Menotornically
Increasing Uptake

Aesumed Living
Patterns

Sur ¢f Columns
5 and 6

Sum of Columns
4, 5 anc 6

DOE ARCHIVES
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Residence

INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS

9050 5

Bone Marrow
Dose Equiv.
During & Post

137CS + 137mua

Dose Equiv.
During & Post

Net External
Dose Equiv.

During Reslidence

Total Body-
Dose Equiv.
During & Post

Tocal Bone Marrow

Dose Equiv. During
and Post Residence
Interval

DOE ARCHIVES

1D lnterval Residence lnt. KResidence lnt. Intexrval Residence Int.

Nutber Yaeuars mKem mKem miem mKkem mRem
6001 7.3 130 480 950 1400 1600
6127 7.3 39 580 950 1500 1600
6130 .12 49 200 94 300 300
6070 3.3 9.9 3430 430 1300 1300
813 4.3 17« Luo ELSTY 1200 1200
6UlY 5.3 190 420 byu 1100 1w
olll .80 7.1 150 100 250 260

6097 4.1 SL* 430 520 - 950 1000 o

o~J

. =

611 -, -

1.3 97 160 BRO 1600 1700 o

' o

6l09 4.3 51 % 240 520 760 810 =



e G USRS

INDIVIDUAL DOSIMETRY DATA FOR BlKINlANS_(cont'd)

DOE ARCHIVES

90 90
v & Y 137, 137m
Bone Marrvow Cs + Ba  Net External Total Body lotal Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. bose Equiv. During
Residence During & Post  During & Post During Residence During & Post and Post Residence
1D lnterval Residence lnt. Residence lnc. lnterval Residence Int. Interval
Number Years mkem mhem mRem mko mKkem
b0yl 6.3 T4n 550 760 1300 1400
6132 2.3 62 1200 300 1500 1600
6046 2.0 27 400 240 600 700
60061 6.3 65 630 760 1400 1500
60bLb 3.3 59% 400 4 830 890
6070 10.3 185% 870 1300 2200 20
6118 6.3 42 420 B2 12C) 1300
. Lase ]
6117 6.3 110+ 610 §20 1400 1500 A
=t
6128 1.3 130% 810 950 1800 1900 =
o
o
6122 10.3 86 380 1200 1600 1700



~

905r & 7Y 137
Bone Marrow Cs +
Dose Equiv. Dose Equiv.

Residence During & Post

INDIVIDUAL DOSIMLTRY DATA FOR BLKINIANS (cont'd)

During & Post

Net External
Dose Equiv.
During kesidence

Total Bodyv .
Dose Equiv.
During & Post

Total Bone Marvow
bose Equiv. During
and Post Residence

DOE ARCHIVES

ID lnterval  Kewvidence lut. Residenze lnt. Interval Kesidence Int. Interval

Number Years mKkem mkem mRem ke m miten:

6015 1.7 31 650 220 870 900

6030 3.3 39% 1200 400 1000 1600

6129 4.3 Sl 330 520 850 900

6027 3.3 39 760 400 1200 1200

6010 7.3 B8b* 11400 900 2000 2100

6105 3.3 KEL 1100 40°) 1500 15u.

6033 8.3 150% 900 1100 2000 2100

6007 .88 15 190 110 300 310

6008 413 77% 850 560 1400 1500 55

6071 1.0 18» 220 130 350 370 gg
o
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

90 90

DOE ARCHIVES

Sr & ¥ 137, . 137w '
Bone Marrow Cs + ba Net External Total Body Total Bone Marrow
Dose Equiv. Dose Equiv. .Dose Equiv. Dose Equiv. bose Equiv. During
Residence During 6 Post  During & FPost During Residence  During & Post and Post Residence
1D Interval Residence 1lnt. Residenze lac. Interval Residence 1nt., Interval

Number Years mKen mKem mRem mkem mRem
863 4.3 120 620 600 1200 1300
6086 8.3 240 990 1100 2100 2300
6069 8.3 150% 580 1100 1700 1900
6073 7.3 130% 490 95, 1400 1600
6072 1.0 18 330 130 460 480
6119 1.3 130% 730 950 1700 1800
864 1.3 130# 960 950 1500 2000

| o~

. ™

9606 7;3 130» 1400 950 2300 2500 =

. v

6059 1.3 15% 240 160 400 - 410 D

Lt
6124 .88 10% 180 110 390 400
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INDIVIDUAL DOSIMETRY DATA FOR BLKINIANS (cont'd)

DOE ARCHIVES

90 90
St & 137, . 137 '

Bone Marrow Cs + "a  Net External Total Body Total Bone Marrow

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. buring

Kesidence During & Post  During & Post During Residence  During & Pc=* and Post Residence

10 luterval  Residence Int. Kesidence Int. Interval Residence Int. Interval

Number Years wKem wkem mKken mKem mRem
6058 5.3 63* 550 600 1200 1300
6036 b4 7.6% 260 77 340 340
6110 8.3 984 450 1000 1400 1500
6051 5.3 63* 520 600 1200 1200
6092 6.3 T4 1600 800 2400 2400
6080 .88 10* 200 11v 310 320
6038 2.3 27% 1100 280 1400 1400
6103 3.3 LI 1200 400 1600 1600
6028 5.3 63 1200 600 1800 1900
6044 5.3 634 1600 600 2200 2300
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

DOE ARCHIVES

90, 90
St & Y 137 . 137

Bone Marvow cs + ~'™pa  Net External Total HBody Total Bone Marrow

Dose Equiv. Dose Equiv. Dose Equiv. Lose Equiv. Dose Equiv. buring

Kesideuce During & Post  During & Post During Residence During & Post and Post Residence

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

Number Years mKem mkem mRem nKen mRem
6062 4.3 51% 540 520 1100 1100
6034 7.3 Bo* 860 900 1806 1900
865 7.3 B64 430 900 1300 1400
6050 2.3 27% 410 3090 710 740
6009 4.3 17% 1600 600 2200 2300
6049 2.3 41% 1600 JO 1900 1900
6042 .55 10% 510 72 580 590
b0l 4 1.6 29x% 1300 210 1500 1500
6012 7.3 130% 1500 950 2400 2600
6016 1.3 130» 1500 950 2400 2600



GERI00S

INDIVIDUAL DOSIMETRY DATA FOR BLKINIANS (cont'd) ‘é
-t
oo
@)
90, 90 ei
e & Y 137, . 137
Bone Marrow Cs + Ba Net External Total Body Total Bone Marrow “g
Dose¢ Equiv, Dose Equiv. Dose Equiv. Dose Equiv. Lbose Equiv. During
Residence During & Post  During & Post During Residence  During & Post and Post KResidence
ID Interval Residence Int. Residence Int. Interval Residence lnt. lInterval
Nunber Years mKkemn mkem mRem mkem mkem
6013} 2.3 41% 1300 300 1600 1600
6094 6.3 14% 1300 | 800 2100 . 2200
6005 1l.8 12 470 230 700 710
6135 1.3 11 330 170 500 510
6125 9.3 45 8Y0 1200 2100 2100
60067
1.3 54 780 950 1700 1800
600 ;
2 2.3 1.7 370 300 670 680
600
b 1.0 9.5 260 230 490 500
6112 1.3 2
12 260 100 420 430
6035 6.3
140 600 : 760 1400 1500
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INDIVIDUAL DOSIMETRY DATA FOR BLKINLANS (cont'd)

>

—

. 5

Pse ¢ 2% 137, . 137 ne Ha z

Bone Marrow Cs + ®ha Net External Total Body Total Bone Marrow )

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. buring O

Residence During & Post During & Post During Residence During & Pust and Post Residence QA

b lucerval Residence Int. Kesidence Int. - [nterval Kesidence Int. laterval

Number Years miem mKem “ mKem mRem mRkew
6096 1.3 46 680 430 1100 1100
80 1.0 18% 200 130 330 350
6017 8.3 330 1200 1100 2300 2700
6045 1.0 9.0 150 120 270 280
6108 4.3 43 210 5%t 130 176
6063 Aﬂ3 19 . 620 5.0 1100 11040
525 1.0 5.0 350 120 470 Y
934 6.3 120 1300 16C <100 2200
6068 6.3 60 ' 630 820 1500 1600
6106 3.3 39 7150 400 1100 1200

6025 3.3 39s 900 400 1300 1300
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cout'd)

éé

90Sr 6 90Y 3

Bone Marrow 137Cs + 137mba Net External Toral Body Total Bor‘\e Harrq\-' ﬁ

Dose Equiv. Dose Equiv. Dose Equiv. Dose Equivf Dose Equiv. Durzqg )

Rusidence During & Post  During & Post During Residence  During & Post and Post Residence

1D Interval Residence Int. Residencze lnt. Interval Residence lnt. Interval A
Number Years mKem mKem mRem nien mRem
6113 4.3 19 360 520 B8O 900
6060 2.3 27% 510 280 790 820
6032 3.3 39» 960 400 1400 1400
6123 4.3 50%* 480 520 1000 1100
6098 3.3 39& 320 200 120 760
6065 4.3 130 390 .20 910 1000
6004 .55 10% 130 . 72 200 2.0
6018 6.3 150 - 1100 520 : 1900 2100
6126 2.3 45 1100 300 1400 1400
6003 8.3 T 250 580 1100 1700 - 1900

6114 1.0 12 170 120 290 300
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INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS (cont'd)

pOE ARCHIVES

90 . 90
St & 137, . 137
Bone Marrow Cs + Pya  Net External Total Body Total Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. During
Residence During & Post  During & Post During kesidence During & Post and Post Residence
1D Interval Residence lnt. Residence lnt. Interval Residence Int. Interval
Number Years mKen mkem nkem mKkem mRkem
6064 - 7.3 B6* 400 Y00 1300 1400
6023 4.3 17% 990 560 1500 1600
6131 6.3 110% 950 820 1800 1900
6011 6.3 170 550 820 1400 1600
6081 .97 12% 490 120 610 620
61313 7.3 130» 1900 950 280 3000
6048 .55 6.5% 590 72 661 670

*These values were dertved from average male or average female dally activity ingestion rates for Sr-90.
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PERMISSIBLE DOSE FOR INTERNAL RADIATION

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

radionuclides in air and in water for occupational exposure

41

|
! Maximum

i

i sznnu.m permissible concentrations
: Organ of |pcrmisible
-Radionuclide reference® burden For 40 br week For 168 hr week
and type (critical organ | in total
of decay bold face) body | (MPC), | (MPC). ! (MPC), | (MPC),
g(uc) (nc/cm?) | (ucfem?) || (uc/em?) | (ucjem?)
t
JH>HTO or HIO® | Body tissue 100 . 01 §x10-*} 003 |2x10*
8- [(sol.) | Total body 2% 100 0.2 8 x 10— 005 |3x10-
(H}) (submersion) ' Skin 2 x 107 4 x 10—
(Be’ (sol.) | GI (LLI) 0.05 |10~ 002 |4x 10~
o Total body 600 6 6 x 10— 2 2 x 10~
Kidney 800 9 8 x 10— 3 3 x 10—
Liver 800 9 8 x 10~ 3 3 x 10—
Bone 2 x 102 20 2 x 108 7 6 x 10—
Spleen ; 4% 108 50 4 x 10 20 2 x 10~
(insol) | Lang f ! | 10~ 4 x 107
 G1@Ln | 005 | 9x 10| 002 |3x10™
(CH(CO,)  (sol) | Fat | 300 002 |4 x10-;8x 10|10
g~ Total body . 400 003 |5 x 10~ l 001 |2x 10-*
| Bone [ 400 0.04 6x 10| 001 2x 107
(submersion} . Towal Ludy ; ‘ 5 % 10~ l l 10—
| +
JF18 (sol.) | GI (SD | 002 [5x10~*|8x10-;2x10™*
8+ " Bone and |
¢ teeth b 20 0.2 3x 1075 006 |9x10-¢
! Tomlbody | 20 0.3 4 x 105 || 0.09 10-4
insol.) . GI (ULD | I 001 [3x10|5x10?9 x 10~
| Lung | ! 2 x 10~ | 6 x 10—¢
aNan (sol.) | Totalbody | 10 10-* | 2x 107} 4x 10~ |6 x 10~
B,y | G (LLI) | 0.01 2 x 10~ 43 x 10— | 7 x 1077
(insol.) | Lan~ | l 9 x 10~ | 3 x 10~
. L. 107 12x 10" 3x 10| 5 x 10°
Nt (sol) [GISD | |6x 10 |10+ | 2x10-!4x107
8,y P Troat hody 7 9.0l 2 x 107 [ 4 x 1077 {6 x 1077
i, . ; ;
Gasol; | GIALD | 8x 10~ 107 [ 3x1075x 10
| Lung | | 8 x 10-7 | 13 x 107

® The abbreviations GI, €. 31. UL, « ..~ LT refer to gastrointestinal tract, stomach, small intestine, upper

large intestine. and Jower :a go iptes.. Cpecavely,

500145t
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PERMISSIBLE DOSE FOR INTERNAL RADIATION

s Maximum Maximum permissible coocentrations
Organ of | permissible :
=k Radionucdlide reference burden For 40 hr weck For 166 hr week
and type {critical organ | in total ;
>C, of decay bold face) body (MPC), { (MPC), i (MPC), (MTPC).\
m.; #{uc) (ucicm?®) | (wec/am?) | (ucfem?®) | (uc/em?)
10~ s Cait (s0l.) | Total body 30 2x30°*{4x10"F9x 10|10
10— £,y Liver 60 5x 107" 17 x 107712 x10-%|2 x 10-?
10~ X Spleen 80 7 x 10-% | 10—¢ 2 x 10~ 4 x 10-*
' Muscle 90 8 x 10-% | 10—+ 3x 10t |4 x 107
10~ Kidney 150 8 x 102 | 10— 3 x10°% | 4 x 107
10~ GI (Sh) 0.02 S§x 10 18x 10?2 x 10+
10~ Bone 400 0.03 4 x 10~ 0.01 2 x 10-¢
‘ Lung 800 0.06 9 x 10— 002 3 x 10—
B — ' ‘
10~ (insol.) | Lang ! 2 %107 ¢ 6 x 10
{ GI LLI) 2x 10713 x10-7] 6x10~¢ |10
10— uCs (sol.) | Total body 30 4 x 10| 6x 10 f 2x10°%}12x 10"
10— By e~ Liver 40 Sx 104! 8x10%|2x10"*{3x 10"
lo-s Spleea 0 [6x10~]|9x10-]2x10|3x 10
10—+ Mouscle 50 7 x 10— | 1077 2x107[4x 10"
0 Bone | 100 10-? 2x10-7 {1 5 x 10— |7 x 10~*
0~ Kidney 100 10-* 2x 10~ [ 5x 1018 x 10—
0~ Lung 300 §x10-* | 6 x 10~ | 2 x 10-% {2 x 107
. Gl (8I) 0.02 5x 10 [ 8x10-*}|2 x 10-¢
o= (insol.) | Lung 10~ | 5 x 10~
_ GI (LD 10— 2x1077 | 4x 30| 8x10*
- WBain (sol) | GI (LLD) §x 10~ (10~ | 2x10= |4 x 10~
- 4y . Total body 50 0.1 2x10— | 003 7 x 107
y=o . Bone . 80 0.1 3 x 10—+ I 0.05 10—
- Liver S 20 ax10f 7 10~
Muscle 2 x 104 40 7 x 10— | 10 2 x 10—
-1 Lung 2 x 104 40 7 x 10 10 2 x 10—
Spleen 3 x 10¢ 60 10-* 20 4 x 10—
_ Kidney 4 x 104 70 10-3 20 § x 10—
— . |
_, (insol.) 4 x 10~ 10-7
_ \ Gi (LLD) Sx107* | 9%x10-7{2%x10°* ({3 x 1077
-7
- wBal® {sol.) { GI (LLI) 8x10*|2x10"}3x10°*|6x10""
- X £y Bone 4 6 x 10-% | 107 2x 107 | 4 x 107
.t Total body 9 0.01 3x10-7 | 5 x10°} 107
" Liver 102 2 5 x 10—+ 0.9 2 x 10-*
., N Lung 3 x 10 4 9 x 10+ 2 |3x10-
' |3 .10 5 10— 2 4 x 10~
! RISENEN 4 x 103 6 10—+ 2 4 x 10-%
_ : Kidney 4 x 103 8 2 x 10— | 3 5 x 10
B ] . i
. (insol) | Lung 4 %10~ | 10-*
| GI (LLD 7 x 10°¢ | 10~ 2 x 104 | 4 x 10—
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© T CONDTRATION CF %Sy SUBSISTINCE CROPS A'D FISH AT BIZU ISLAD

| 0, OF SWPLES  AVERGE CONTITRATION RA”"-'O‘:CD“CBTTR TIC:

;  Fo Py WS PC!/GU Hr” PC1/6 BET HEIGHT

" Coconur Fear K 0 . 0.0B3- 0.2

. Coconur FLuip® - - 0,001° -

b &EADFRUIT 2 llg 0'“7 - 30“

. WaTERELON 8 0.031 5 0.012-0.0%

. SOUASH 6 0.054 0.024 - 0.15
Papava 5 0.23 o 0.052-0.39
SieeT Potato 1l 0.13 ' |-

RDEN FRUITS AD 0.13 ) R

EGETABLES (AVERaGZ CF RS

TERVELCN, SQUASH, PAPAYA,

EET PoTATO) ’
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Cuavs L 005" '
DaresTic Feat o 0.001

\

*® ASSUMED TO BE THE SA'T AS COCONUT MEAT
+ Frou V., Na.sow no B Sorsin
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w
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PC1/6 VET WEIGT
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2.8 x 10"
1.7 x 107

13x 107

8 x 100

8.3 x 10’6

9,8 x 1070

13x105
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-
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AVERAGE COYEITRATION  RANGE OF CONCRITRITIC

pC1/c Y2T YEIGHT

4,1 x 107°-5,310°°

4.4 x 10°5-2.0007
3.520°5.1.91072

550 - 1,300
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FEDERZL RAZIATH COUNT:

RADIATION PROTECTION CUIDANCE
FO? FEDZIAL AGENCIZS

fAemorondum for the President

Pursuant tn Lxccutive Order 10831 and
Public Law 86-373, the Federal Radia-
ton Council hzs made a study of the
huzards and voc of raciation We here-
with transmit our first report to you
concerning our findings and our rccom-
mendations for the ruidance of Pederal
ageneies in the conduct of their radia-
tion protection activities.

It is the sialutlory responsibility of the
Council to “* * * advise the President
with. respeet (o rediation matters, di-

. reclly or iIndircetly afiecting health,

—

including guidance for 81l Federal szen-
cies in thce formulation of radiation
standards and in the establishmeont and
execution of piojrams of cocperation
with States ¢ * *”

Fundamentally, setting basic rodiation
protection standards involves passing
judgment on the extent ef the possible
health hazard society is willing to accept
in order o rezuze the known benefits
of radiaticn. 1. involves inevitully a
balancing Leiween total health protec-
tion, which might require forezoing any
activities inzreasing exposure to radia-
tion, end (1= vizorous proraotisn of the
use of radigtion and atemic energy in
order to cchicve oplimum benefits.

The Fedc:nl Radiation Ccouncil hes
yeviewed availzlle knowledec on radia-
tion effects and consulted with sciantists
within and outsice the Government.
Each member has also examined the
guidance recornraended in this memo-
randum in light of his statutory rerponsi.-
Bilitics, Altheoush the puidance dses not
cover all phaszs of radiation protection,
such a8 internal cmitters, we find that
the guidance which we recommend that
you provide for the use of Federal agen-
cies gives sppropriate consideration to
the requiremcenis of health proteclion
and the beneficial Uses of radiation and
atomic encrgy. Our further findings and
recommendations follow.

Discussion. The fundamental protlem
In establiching radiation proteciion
guides is to allow as much of the Lene-
ficial uses of fonizing radiation as pos-
sible while assuring that man is not
oxposed to undue hazard. To gct 8 true
insight into the scope of the problem
and the impact of tne decisions involved,
s review of the beacfits and the hazards
§s necessary. :

It is important in considering both the
benefits and hiazards of radiztion to ap-
preciate that man has existed throunh-
out his history in a bath of natural
yadiation. This backeround radiation,
which varies over the carth, provides n
partial basis for understandinz the cf-
fects of radiation on man and serves as
an indicator of the yanues of radiation
exposures within which the human popue
1ation has developed and inervased.

The benefi's of ifonizing radialion,
Radiation properiy contiolled is & boon
L mankind. 1 lLias been of inestimable

‘value in the diasnoais and treatiment of

discases. It ¢an provide svurces of

90001ubl

enerry preater than anv the warld has
yect had available. In industry, it is used
s & too! to measure thickness, quantity
or qualily, to discover hidden flaws, Lo
trace liquid flow, and {or other purposes.
o many rescarch uscs for joniziny radia-

- tion have been found that scientists in

many diverse ficlds now ronl: radiation
with the microscope in valuc as a work-
ing tool.

The hazords of {lonizing radiation.
Jonizing radiation involves health haz-
ards just as do many other useful tools.
Scientifie findings conecrning the bio-
logical cflects of radiaticn of most im-
mediate intcrest to the establishment of
radiation protection standards are the
following:

1. Acute doses of radiation may pro-
duce unmcdmle or delayed effects, or
both.

2. As acute whole bocy doses Inerease
above approximately 25 rcns (units of
radiation dose), immediately observable
effects increase in severity with dose,
beginning from barely detectable
changes, to biological signs clearly indi-
cating damage, to death at levels of a
few hundred rems.

3. Delayed efiects produced either by

acute irradiation or ty chronic irradia-.

tion are similar in kind, but the ability of
the body to repair raciation damage is
usually more effective in the case of
chreonic than acute irraciation.

4. The delaved efTects from radiation
are in ganeral indistinguishable from

familiar pathological conditions usually .

present in the population.

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

6. The child, the infant, send the un-
born infant appear 1o be more sensitive
toradiation than the adult.

7. The various orrans of the body differ
in their sensitivity to rodiation.

8. Althoursh jonizing radization ean ine
duce genctic and somatic effects (effects
on the individual during his lifetime
other than genctic eflects), the evidence
at the present time is insuffizient to jus-
tify precise conclusions on the nature of
the dosc-ciTect relationship at low doscs
and dcse rates. Mereover, the evidence
is insullicient to prove cither the hypothe
esis of a “damage threshold” (a point
below which no damase occurs) or the
hypothesis of “no threshold” in man at
Jow doses.

i & -y -

9. If-onc azrumes a direet Nnenr v
tion between biulozical efcet anu
amount of dosc. it then becomes pes:.
to rclate very Jow dose to an usiurr
biolomeal offect even thouth it I ne: o
tectuble. It is gencrally armrecd thnt oo
cffect that may actuslly ozcur vl =
excced the amount predicted by i,
assumption.

Basic biological essumnlions. Trr-
sare insufiicien: data to provirte & =0
bacis for evaluating radiation eflcoin f
el types ond Jovals of frradiation %70
is particular uncestainty with respocs -
the biolotical ellects at very Icw ¢:
and low-dose rates. It is met procic:
therefore to essume that there is a
©of radiation expusure below which :
is absolute certainty that no effest io;
pecur. This consideration, in aczit.:
to the adoption of the conservative !
pcthesis of a litiear relation batweer. &0
lozical effect and the amount ©f ¢-.-
dGetermines our basic approach to
{formulation of radiation proicsic
guides.

The lack of adequales scientific infc
mation maokes it urzent that ed6ci
reseurch be underizken and new c¢:-
CGeveloped to provide a fimer basis ¢
evaluating biolcwical risk. Appror:::
nmember agencies of the Federal R..._
tion Council are sponsoring and enzs -
aging research in these areas.

Recornmendaiions. 1o view c' 1
find.ngs summarized above the folinw::
recemmentdations are made:

It is recommended that:

1. There should not be any mas-mz
radiation exposure without the exmnec:
tion of benefit rezulting from such :
Fosure. Activities resulting in man-n-
radiation exposure should be author::
for useful applications provided in 1.
ommendations sct forth herein =
followed.

It is recommended that:

2. The term1 “Radiation Profec:
Guide” be adopted for Tor Federal use. 7.
term s is_defined_as_the_radiaticen ¢:
which should not be exceeded witll
carcful consideration of the rcazosis
doizy so; every eflort should be nino»
enccurage the maintenance of radic:.
doscs as far below this guice.
practicable.

It is recommended that:

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

e

Type of euposure Condition Dese (reny)
Nadiathm w nrl r:
G Whele buviv, head and trimk, active blood form. {{Accumulated dose...| B timee the number of yeoss b:
g orpans, gatiads, or Jeus of eyo. " ks s [TIR1E
weeks.
(1) Ehin of whole oy 20d thY¥TOM. . cvveeeoeeeasfVEOP ... 30.
Wetks cicenseceness] 10,
(e} Handx and forarmiz, kel and ankles Near,.. b
13 werks “'~

(d) Yonw

(<)} Other srrans,

¢ 1 microrram of radiom- N
l-»l-mnl cquivalent.

. &
Yegalatiom:
() hiwhvilunl Year, 0.5 (whale hody),
(L) Averape.... 30 yoar. b (Gunads).

The followin® poinls are made in re-
Intion to the Radiation Protection
Guides herein provided:

* ® (-

(1) For the individual'in the poi-:
tion, the basic Guide for nunual v
body dose is 0.5 rem. This Guide

. mmcans - e
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1 Radiation Protection Guides

-

Wednesdoy, May 18, 1960

plies when the individual wholc body
dos>s are known. As an opcralional
twchnique, where the individual whole
bucly doses art not known, A suitable
samplc of the exposced population should
be developed whouse protection guide for
annual whole body dose will be 0.17 rem
per capita per year. It is emphasized
that this ts an operational technique
which should be modificd to mecet spe-
elu) situntions. O

(2) Considerations of population pe-

. netics impose R por capita dose limiiation

for the gonads of 5 rems in 30 years.
“The operational mcechanism doescribed
above for the annual individual whole
body dose of 0.5 roin is likely in the im-
" modiate future to assure that the go-
padal exposure Guide (5 rem in 30
years) is not exceeded.

€(3) These Guides do pot differ sub-
stantially from certnin other recora-
mendations such gs those made by the
National Committee on Radiation Pro-
tection and Measurements, the National
Academy of Sciences, and the Interns-
tional Commission on Radiological
Protection.

(4) The term “maximum permissible
dose” is used by the National Commiitee
on Radiation Proiection (NCRP) and
the International Commission oz Ra-
diological Protection (ICRP). EHowever,
this term is often misunderstood. The
words “maximum” and *“permissible”
both have unfortunate connoiations not
intended by either the NCRP or the
ICRP,

(5) There can be no single permissible
or acceptable level of exposure without
zegard to the reason for permitting the
exposure. I{ should be general practice
to reduce exposure to radintion, and pos-
{tive eflort should be carried out to ful-
fill the sense of thesc recommendations.
It is basic that exposure 0 raciation
should result {rom a real determinction
of its necessity.

{6) There can be different Radiation
Protection Guides with different numer-
fcal values, depending upon the eircum-
stances. The Guides herein recoms-
mended are appropriate for normal
peacetime operations.

(7) These Guides are not intended to
spnly to radiation exposure resulting
from natural backeround or the pw-
poscful exposure of patients by practi-
tioners of the healinz arts.

(8) It is recozniscd that our present

- sefentific knowledae does not provide a

firm foundation within a factor of iwo
or three for selcclion of any particular
numaeaieal value in preference to another
value, It should be recornized that the
recoms-
mended in this paper are well below the
Jevel where biological damage has been
observed in humans.

It §s recommended that:

4. Current proirction guides used by
the agencies be continued on an interim
basis for orzan doses 1o the population

Recoinmicndations are not made con-
cerning the Radiation Protection Guides
for individual orpnn doses to the popu-
Intion, other than the ronads. Unfor-
tunately, e eomplexities of establishing
ruides applicable to radiation expanure
of nll body orrans preciude the Connell
froni making recommendstions concerne-

3001462 -
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inr them ot this ime, However, current

proteciion rutdes used by the agencies

appcrr appropriate on an interim basis.
1t is reconunended that:

5. The tcrm *“Radiocactivity Concene
tration Guidce™ be adopled for Fuderal
use. This term is defined as the coneens-
tration of radioactivity in the environe-
ment which is determined to result in
whole body or orran doscs cqual to the
Radiation Proieetion Guide.

Within this definition, Radiocactivity
Concentration Guides can be determined
afier the Nadiauion Protection Guides
are decided upon. Any given Radicac-
tivity Concentration Guide is applcable
only for the circumstances under which
the use of its corresponding Radiation
Protection Guide is appropriate.

It is recommended that:

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

No specific numerical recommenda-

tions for Radioactivity Concentration.

Guides are provided at this time. Howe
ever, concentration guides now used by
the agencies appear appropriate on an
ipterim basis. Where appropriate radio-
activity concentration guices are not
savzilable, end where Radiation Protec-
tion Guides for specific organs are pro-
vided herein, the latter Guides can be
used by the Federal agcncies as a start-
ing point for the derivation of radio-
activity concentration guides applicable
1o their particular probiems. The Fed-
eral Radiation Council has also initiated
action direcied towards the development
of additional Guides for radiation
protection. .
i*isrecommended that:

7. The Federal agencies epply these
Radiation Protection Guides with judg-
ment and discretion, to assure that rea-
sonable probability is achieved in the
attainment of the desired goal of protect-
ing man froem the undesirable effects of
radiation. The Guides may be exceeded
only after the Federal cgeney having
Jurisdiction over the matter has carefully
considered the reason for doing 50 in
light of the recommendations in this
paper.

The Radintion Protection Guides pro-
vide a genecral framework {for the radia-
tion protection requirements. It is
expected that each Federal azency, by
virtue of its iimmediate knowledge of its
operating nroblems. will use these Guides
ps a basis upon vwhich to develop detailed
standards tailored to mecet ils pariicular
requirements.  The Council will {ollow
the aclivities of the Federal agsencies in
this aren and will promote the necessary
coordination to achieve an eflective
Fcderal prosram.

If the foregoing recommendntions are
approved by you for the pruidance of
Frderal acencics in the conduct of their
radiation protection activities, it is fur-
ther recommended that this memoran-
dum be published in the FEDERAL
RecisTeR.

AwTite S, FLEMMING,
Chairman,
Federo! Radiation Council.

41

The recommendations numbered -
throurh *“7° contained in the ab-
memorandum  are approved for
guidance of Frderal agencics, anc 1t
memorandum shall be pubiished 1o L.
FEDERAL RECISTER.

Dwicur D. ElsexHOWLR
May 13, 1960.

[PR. Doc. 60-4539: Piled, May 17, 1970
$.61 am.)

DOE ARCHIVES

- - e e —



-

- e e

Ce e —ta e bt

.

e et e

- ——e e s -

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

FEDERAL RADIATION COUNCHL

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandum for the President

[
Srrrousre 13, 1961,
Pur:umt to Executive Order 10831
and Public Law 86-373. the Federal Ra-
diation Council herewith transmits its
second report 10 you concerning findings
and recommendations for guidance for
Fudearal agencies in the conduct of their
gadiation protection activities.
Background. On May 13, 1560, the
first recommendstions of the Councl
were approved by the President and the
memorandum containing these recom-
mendations was published in the Pro-
xaAL Rrcister on May 18, 1960. There
was also released at the same time, Staff

Report No. 1 of the Federal Radiation

Council, entitled, “Background Material

for the Development of Radiation Pro-
tection Btandards,” dated May 13, 1960.

The first report of the Councl pro-
vided a general philosophy of radiatiod
protection to be used by Federal agencies
in the conduct of their specific programs
and responsibilities. It introduced and
defined the term ‘‘Radiation Protection
Quide” (RPG). It provided numerical
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 average population
gonadal dose. It introduced as an oper-
ational technique, where indivizZual
whole bady doses are not known, the use
of a “suitable sample” of the exposed
population in which the guide for the
average exposure of the sample should
be one-third the RPG for the individual
members of the group. It emphasized
that this operational technique should
be modified to meet speciel situstions.
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 Frp-

sxAL RECISTER, May 1§, 1060, are ~qually

applicable to this memora::durn.

This memorandum coniains recom-
mendations for the guidance of Federal
agencies in sctivities designed to limit
exposure of members of popuaiation
groups (o radiation from radioactive
materials gdeposited in the body as a
result of their occurrence in the environ-
ment. These recommendations include:
(1) Radiation Protection Guidcs for cer-
tain organs of individuals in the general
population, as well as averages over
suitable samples of exposed groups: (2)

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

in the environment; and (3) specific

suldance in connection with exposure

0001ub3

of popuhuoﬂ. groups to radium-226, ) In the development of the Radiation

fodine-131. strontium-90, and stron-
tium-83. Itis the intention of the Coun- -
cil to release the background matenal
jeading to these recommendsations as
8tafl Report No. 2 when the recommen-
dations contained herein are approved.

Bpecific attention was directed to

problems associated with radium-226,

jodine-131, strontium-90, and strontium-
89. Radium-226 is an important natu-

' Protection Guides contained herein, the
Counci] has considered both sides of this

balance. ‘The Councll has reviewed
available knowledge, econsulted with
scientists within and outside the Govern-
ment, and solicited views of interested
individuals and groups from the general
public. In particular, the Council has
not only drawn heavily upon reports
published by the International Commis-

rally occurring radioactive material. The sion on Radiological Protection (1CRP),
other three were present in fallout from - the National Committee on Radiation
nuciear weapons testing. They could, - Protection and Measurements (NCRPj,
under eoertain circumstances. also be and the Nationa! Academy of Sciences
major constituents of radioactive ma- °(NAS), but has had during the develop-
terials released to the environment from ment of the report the benefit of con-
large scale stomic energy installations sultation with, and comments and sug-
used for peaceful purposes. Available gestions by, individuais fiem NCRP and
data suggest that eflective control of - NAS and of their subcommittees. The

- these nuclides, in cases of mixed fission . Radiation Protection Guides recom-

product contamination of the environ-: mended below are considered by the

ment, would provide reasonsable assur- Council to represent an sppropriate bal-

ance of at least comparable limitation ance between the requirements of health

of hazard {rom other fission products in - protection and of the beneficial uses of

the body. ©  radiation and atomic energy. . .
Estadblishment of the Federal Radis- - It is recommended that: -

tion Council followed a period of public 1. The following Radiation Protection.

concern incident to discussions of fall-1 Guides be adopted for normal pemu.me

out. While strontium-90 received the operations.

greatest popular attention, exposures to*

cesium-137, jodine-131, strontium-89 T.sizI-~Rivunon Prorrcnon OvmnmCmm

and. in still lesser degrees to other radio-  BoDY OBGass IX RFLATION 70 EXPSUAE OF FOro-

puclides, are involved in the evalustion MTox Groum

of over-all effects. The characteristics

of cesium-137 lead to direct comparison

orqan BP0 or tadr of suitalie sax
with whole body exposures for which . '_’mm of exposed wx
recommendations by the Council have ) : ' bation group
slready been made. n- d~ S o yeur
Studies by the staff of the Council in- yroid.....] LA rem per yeas...| 0.5 rem per
dicate that obscrved CONCENtTALIONS ‘of ~Boms BATo-| 48 o Do Yo ] 68 rets 1o yeor.

radiosctive strontium in food and water Bone (siter-

do pot result in concentrations in the BMeEmide). S

sduolt skrleton

- biologioal
skeletor. (and consequently in radis - mgl‘os :ﬁfmnu
tion doses) as large as have beén as- - this sraouot of ttas sroount of
sumed in the past. However, concentra- Ea-220.

tions of jodine-131 in the diets of small"
children, particularly in milk, equal to It will be noted that the preceding table
those permitted under current standards provides Radiation Protection Guides to
would lead to radiation doses to the be applied to the average of & suitable
‘ehild’s thyroid which, in comparison sample of an exposed population group
with the general structure of current which are one-third of those applying o
radiation protection standards, would  individuals. This is in aecordance with
be too high. This is because current the recommendations in the first report
concentration guides for exposure of of the Council concerning -operational
populstion groups to radioactive mate- ‘' techniques for controlling population ex-
rials in air, food, and water have been. posure. Since in the case of exposure of
derived by application of & single frac- a population group to radionuclides the
tion to corresponding occupational radistion doses to individuals are not
guides. "In the case of lodine-131 in usually known, the organ dose 1o be used
milk, coisamption of milk and retention as a guide for the average of suitable
of jodine by the child may be at Jeast as, samples of an exposed population group
great as by the adult, while the rela- s also given as an RPG.
tively small size of the thyroid makes  Recommendations as to peneral prin-
the radietion dose to the thyroid much ciples. Control pf population exposure
larger than in the case of the adult. In from radionuclides occurring in the en-
addition, there is evidence that irradia- vironment is accomplished in general
tion of the thyroid Involves greater risk either by restriction on the entry of such
to children than to adults. materials into the environment or
Recommendations as {o Radiation Pro- through measures designed to limit the
tection Guides. The Federal Radiation intake by members of the population of
Council has previously emphasized that radionuclides already in the environ-
establishment of radiation protection ment. Both approaches involve the con-
standards Involves & balancing of the sideration of actual or potential con-

. benefits to be derived from the controlled centrations of radioactive material in

use of radiation sand satomic energy air, water, or food. Cuntrols should be
against the risk of rsdiation exposure. based upon an evaluation of population
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exposure with respect to the RPGQ. For
this purpose, the total dally intake of
such materials, averaged over periods of
the order of a year, constitutes an appro-
priste criterion,

The control of the intake by members
of the genera) population of radioactive
materials from the environment can ap-
propriately involve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entail little tnterference with
wsual activities, such as monitonng and
surveillance, to those which involve s
major disruption, such as condemnation
of food supplies. Some contro! actions
may require prolonged lead times before
becoming effective, eg., major echinges
In processing facilities or water supplies.
The magnitude of control measures

should be related to the degree of lkeli- !

hood that the RPG may be exceeded.

The use of » single numerical intake -

value, which in part has been the practice
unti]l now, does not in many instances
provide adequate guidance for taking
sctions appropriate to the risk involved.
For planning purposes, it is desirable
that insofar as possible control actions

‘to meet contingencies be Xknown in
-advance, '

It is recommended that:

2. The radiological health activities of
Federal agencies in connection with en-
vironmental, contamination witn rauso-
active materials be based, within the
Umits of the agency's statutory respon-
sibllities, on a graded series of appropri-
ate actions related to ranges of intake of

. radioactive materiels by exposed popu-
- Jation groups. ’

In order to provide puidancs tn the

.agencies in sdapting the grided &p-

proach to their own programs, ine
pertaining to the

specific radionuclides in this memoran-

' dum consider three transient daily rates.
. of intake by suitable samples of exposed

populstion groups. For the other radic-

" muclides, the agencies can use the some
-general approach, the details.of vhich*®

are considered in Etaff Repourt No. 2.
‘The general types of actior, appropriate

.when these transient rates of intake fall

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

- able assurance that average rales of
- intake by s suitable samp!- -
. population group, ave.._

an e« ---3
sample and averaged ove: rerioc” ¢ . .
of the order of one year, do not exceed
the upper value of Range 1I. The gen-
era]l character of these sctions is sug-
gested in the following table.

Q00 14by
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Tasiz Ii—o:»n $CALES OF ACTION

Ranpes of trandent

Greded soule of action
el of dally iniake

Range) ...
Range [T . ...
Range Ill .. ...

Perindic econfirmatory s
vellianee a8 necenary,

Quantitive survcilisoee sod
roatine roptrol.

Evsiusion and spplication of
sdditionsl ton messure a0
BECHEATY. '

Recommendations on Rae-226, 1-131,
Sr-90. and Sr-89. The Counci) has given
specific consideration o the effects on
man of rates of intake of radium-226,

fodine-131, strontium-90 and strantium- -

89 resulting in radiation doses equal to
those specified {n the appropriate RPG's.
The Council has also reviewed past and
current activities resuiting in the release
of these radicnuclides to Lthe 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 {n Recommendation 2. above.
Routine eontrol of useful applications of
radiation and atomic energy should be
such that eapected average exposures of
suitable ramples of an exposed popula-
tion group will not exceed ‘the upper
value of Range II. For jodine-131 and

radium-22., this value -corresponds to

the RPG for the average of a suitable
sample of an exposed population group.
In the cases of strontium-50 and stron-
tium~89, the Council's study indicated

‘that there is currently no known opera-

tional requirement for an intake vajue
& high se the one corresponding the

CiEG. Hille, s value estimated to cor-

respond to coses 1o the critical orgen not
greater than one-third of the RPG bas
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 is based on an annual RPG (or lower,

In case of radioactive strontium) econsid.
ered as an acceptable risk for a lifetime.
However, it is necessary to use averages
over periods much shorter than a life-
time for both radiation dose rates and
rates of intake for administrative and
verulatory nuiposes. It is recommended
tuas Suck: --oriods should be of the order
oforie Year. It is to be noted that values
listed in the tables are much smaller
than any single Intake from which an
Individual might be expected to sustain

_ ——— -

It is recommended that:

3. (&) The following guidance on dally
intake be adopted for normal peacetime
operations 10 be applied to the average
of suitable samples of an exposed popu-
lation group: :

Tanix JII~Rawcgs oF TRANSTINT RaTrs OF INTavE

(vxmovcsoCmizs ¥ra Day) ror Ust 1 GaaDEd
SCALE OF ACTIONS Bruwaknren tw Tasir 11,

Redionoctdes | Range 1| Racge I | Range NI -
Redtum-22¢._..... -2 t & Y 2W-X0
Jodine-131 V........ 10 3-100 W), U
Blrontium-80. ... - AU FO-2 00
Strostuo-by. ... C-~30 |- W-2,000 | T, 000-, (0

V1p the case of fodine=131, the sultshle sample would
fociude only small ehiidres.  For sdults, Ihe KPG for
e thyroid would Bot be by vaten of ibluke
mruuwdwmmwﬂmk to small

(b) Federal sgencies determine con-
centrations of these radjonuclides in aur,
water, or ftems of food applicable to
their particular programs which: are con-
sistent with the guidance contsined
herein on average dzily intake for the
radionuclides radium-22€, jodine-131,
strontium-80, and sirontium-88. Some
of the geners! considerations tnvolved in
the derivation of concentration vajues
from intake values are given in Staff Re-
port No. 2. .

It {s recommended that: *

4. For rsdionuclides not considered in
this report, agencles use concentration

values in air, water, or items of food

which are consistent with recommended
Radlation Protection Guides ‘and the
genera] guidance on intake.

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

ARABRAM RISICOFT,
* Chairman,
Federal Radiation Council.

The recommendations numbered 1~
through “4” contained in the above
memorandum are approved for the guid-
ance of Federai agencies, and the mewio-
randum shall be published in the Fro-

ERr. REGISTER.
- Jonn F. KENNEDY.
SepreMser 20- 1961, ) o
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Table 9. Maximum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 1002 Time on Eneu Island
Case When Imported Foods are Readily Available in the Diet
"’Cs*”Sr‘
Ingestion External Gamma* Total
Bone Marrow 121 20 141
Wholebody . 100 - 20 120
Case when Locai Subsistence Crops are in Full Use
] ”:S"'..P)A’
Ingestion External Gamma* Total
Bone Marrow 233 ) 20 253
Wholebody 185 20 209
*A11 food crops are from Eneu Island
btra
*Natural background subtracted DOE ARCHIVES
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Table 10. Maximm Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 80% time on Eneu Island and
20% time on Bikini Island

Case When Imported Foods are Readfly Available in the Diet

+ .
,'7cs+’.sr ’al‘ 37‘
Ingestion External Gasma* Total
. _Lo,i‘ ﬂ'
Bone Marrow 121 67 “q 3% 188 /&5 O
Wholebody 100 67 4 32 167 4~ 13
Case When Local Subsistence Crops are in Full Use
. 137cget 0t
Ingestion External Gamma* Total
Bone Marrow 233 67 4y 31 300 277 243
Kholebody 189 67 HY 35 256 233 22,
DOE ARCHIVES
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'mﬁe 11. Max{oum Annual Dose Rate in mrem/y for a Living
Pattern Consisting of 100X time on Bikini Island

Case When Imported Foods are Readily Availsble in the Diet

13705400y
Ingestion External Gamma* Total
Bone Marrow 941 . 256 1,197 % 1.2 rewyy
- wmolebody e - 256 1,133% 1.1 reny

Case When Local Subséstence Crops are in Full Use

1370c4305y
Ingestion External Gammat Total

Bone Marrow 2013 256 2,269 = 2.3 rex/y

Wholebody 1849 256 2,105 = 2.1 rem/y

#ocal Background Substracted

DOE ARCHIVES
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Table 12. 30-Year integra'l Dose fn 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 bt ’ 0070
23s4200p, - 00045

LR T -— 0012
201p, /20l g .- 0.00058
External 0.433* 0.433*
Gamma
Total to. 2.7 3.4

*Based on an fnitfal dose rate for Eneu Island of 20 mrem/y
and assuning the entire dose s from }*7Cs.

DOE ARCHIVES
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Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING
OF 100X TIME ON ENEU ISLAND AND FOR FULL USE OF LOCAL SUBSISTENCE

CROPS. |

INGESTION WHOLEBODY BONE MARROW AND BONE
17¢s 4.25 4.25
90sr - 1.5
2384240py . 10008
i | - - .0021
Wlpy/ g - 0.0019
External Gamma 0.433% 0.433*%

TOTAL 4.7 6.2

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

the entire dose is from 137Cs.

DOE ARCHIVES
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Table 14. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 % TIME ON BIKINI ISLAND AND IMPORTED FOODS BEING READILY

AVAILABLE. -

INGESTION WHOLEBODY BONE MARROW AND BONE
a7 s - 19.8 - 19.8

90 Sp ‘ - 2.2

2394240p, - .00051

LD - ’ 0013

znPu/an - -

External Gamma 5.54* . 5.54*

TOTAL 25.3 27.5

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

entire dose if from!37Cs,

DOE ARCHIVES
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
100 $ TIME ON BIKINI ISLAND AND FULL USE OF LOCALLY GROWN SUBSISTENCE

CROPS.

INGESTION WHOLEBODY BONE_MARROW AND BONE

137 ¢s 81,6 Q.7
’OSr . ' - 505

2394280 py - 00094

201 Am - | - .0024

281py/281pn - ' -

External Gamma 5.54* 5.54*

TOTAL 47.1 62.8

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

entire dose §s from!37Cs.

DOE ARCHIVES

0001472



5001473




The Effects on Populations
of Exposure to Low Levels

of Ionizing Radiation

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

DIVISION OF MEDICAL SCIENCES

NATIONAL ACADEMY OF SCIENCES
NATIONAL RESEARCE COUNCIL
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SUMMARY AND RECOMMENDATIONS

In anticipation of the widespread increased
use of nuclear energy, it is time to think anew
about radiation protection. We need standards
for the major categories of radiation exposure,
based insofar as possible on risk estimates and

.on cost-benefit analyvses which compare the ac-

tivity involving radiation with the alternative
options. Such analyses, crude though they
must be at this time, are needed to provide a
better public understanding of the issues and a
sound basis for decision. These analyses should
seek to clarify such matters as: (a) the environ-
mental and biological risks of given develop-
ments, (b) a comparison of these risks with the
benefits to be gained, (c¢) the feasibility and
worth of reducing these environmental and
biological risks, (d) the net benefit to society of

8 given development as compared to the alter-

native options.

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

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

3001475
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background) and the exposure of any individu-
al) kept to a small fraction of background pro-
vided that there is: (a) attainment and long-
term maintenance of anticipated engineering
performance, (b) adequate management of radi-
oactive wastes, (c) control of sabotage and di-
version of fissionable material, (d) avoidance of
catastrophic accidents.

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

Present estimates of genetic risk are ex-
pressed in four ways: (a) Risk Relative to Natu-
ral Background Radiation. Exposure to man-
made radiation below the level of background
radiation will produce additional effects that
are less in quantity and no different in kind
from those which man has experienced and has
been able to tolerate throughout his history.
(b) Risk Estimates for Specific Genetic Condi-
tions. The expected effect of radiation can be
compared with current incidence of genetic
effects by use of the concept of doubling dose
(the dose required to produce a number of mu-
tations equal to those which occur naturally).
Based mainly on experimental studies in the
mouse and Drosophila and with some support
from observations of human populations in
Hiroshima and Nagasaki, the doubling dose for
chronic radiation in man is estimated to fall in
the range of 20-200 rem. It is calculated that
the effect of 170 mrem per year (or 5 rem per
30-year reproduction generation) would cause
in the first generation between 100 and 1800
cases of serious, dominant or X-linked diseases
and defects per year (assuming 3.6 million
births annually in the U.8.). This is an inc-
dence of 0.05%. At equilibrium (approached af-
ter several generations) these numbers would

DOE ARCHIVES



" be about five-fold larger. Added to these would
be & smaller number caused by chromosomal
defects and recessive diseases. (c) Risk Relative
to Current Prevalence of Serious Disabilities.
In addition to those in (b) caused by single-gene
defects and chromosome aberrations are con-
genital abnormalities and constitutional dis-
eases which are partly genetic. It is estimated
that the totalincidence from all these including
those in (b) above, would be between 1100 and
27,000 per year at equilibrium (again, based on
3.6 miilion births). This would be about 0.75%
at equilibrium, or 0.1% in the first generation.
(d) The Risk in Terms of Overall Ill-Health. The
most tangible measure of total genetic damage
is probably “ill-health” which includes but is
not limited to the above categories. It is
thought that between 5% and 50% of ill-health
is proportional to the mutation rate. Using a
value of 209 and a doubling dose of 20 rem, we
can calculate that 5 rem per generation would
eventually lead to an increase of 5% in the ili-
health of the population. Using estimates of
the financial costs of ill-health, such effects can
be measured in dollars if this is needed for cost-
benefit analysis.

Until recently, it has been taken for granted
that genetic risks from exposure of popula-
tions to ionizing radiation near background
levels were of much greater import than were
somatic risks. However, this assumption can no
longer be made if linear non-threshold relation-
ships are accepted as a basis for estimating
cancer risks Based on knowledge of mecha-
nisms (admittedly incomplete) it must be stated

that tumor induction as a result of radiation .

injury to one or a few cells of the body cannot
be excluded. Risk estimates have been made
based on this premise and using linear extrapo-
lation from the data from the A-bomb survi-
vors of Hiroshima and Nagasaki, from certain
groups of patients irradiated therapeutically,
and from groups occupationally exposed. Such
calculations based on these data fromirradiat-
ed humans lead to the prediction that addition-
al exposure of the U. €. population of 5 rem per
~ 80 years could cauce from roughly 3,000 to
15,000 cancer deaths annually, depending on
the assumptions used in the calculations. The
Committee considers the most likely estimate
to be approximately 6,000 cancer deaths an-
nually, an increase of about 2% in the sponta-
neous cancer death rate which is an increase of

Q0018 Th

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

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

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

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

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

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

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

d)

e)

n

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

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

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

2) Inspection and licensing of radiation
and ancillary equipment.

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

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

0001477

g)

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

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

h) Occupational and emergency exposure

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

i) In regard to possible effects of radiation

),

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

Every effort should be made to assure ac-
curate estimates and predictions of radia-
tion equivalent dosages from all existing
and planned sources. This requires use of
present knowledge on transport in the en-
vironment, on metabolism, and on relative
biological efficiencies of radiation as well
as further research on many aspects.
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rieast meey o Washington Office
FREEDOM OF INFORMATION ACT REQUEST

August 3, 1979

Mr. Milton Jordan

Director

Division of FOI and Privacy
Acts Activities

Department of Energy

GB-145 Forrestal Building

1000 Independence Avenue, S.W.

Washington, D.C. 20585

Dear Mr. Jcrdan:

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

Under date of May 15, 1979, the Assistant Secretary of
Environment sent a letter to the Honorable James A.
Joseph, Under Secretary of the Interior, having to do
with Bikini atoll, Marshall Islands. Attached to the
letter is a document entitled "Radiological Implication
for Resettlement of Eneu Island."” This request relates
to that letter and its attachment.

Hereby requested are all documents, records and materials
related to the following:
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Mr. Milton Jordan
August 3, 1979
Page Two

1.

5001419

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 ahy and all records, materials
and documentation for this assertion.

On the same page the following statement is made: -

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

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

On page 2 the assertion is made that in August,

1978, the Bikinians "left their Atoll because
measurements of radiocesium made in April 1978
showed accumulations in the bodies of 13 out

of 101 people such that if this level were maintained
for one year, it would result in an annual

radiation dose equal to or greater than the

500 mrem/yr federal radiation protection criteria
for exposure of individuals." Please provide

any and all records, reports, documents or other
materials which form the basis of the factual
assertions contained in that statement concerning

(a) the degree of volition in the departure of

the people of Bikini from their atoll, and

(b) the measurements of radiocesium in the Bikinians.

On page 2 of the attachment appears the following
statement:

"In early 1979, new information was obtained 56
that dose predictions for residence on Eneu
Island could, for the first time, be based upon

- data from analysis of actual food items of the
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Mr, Milton Jordan

Augus
- Page

5001480

t 3, 1979
Three

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

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

Regarding the text on page 6 of the attachment

which appears at footnote 10, please provide a .

copy of any study, report or other document which
forms the basis of the decision to employ the

federal radiation guidance which is taken from

the Enewetak Clean-up Environmental Impact Statement
of April, 1975. There is no need to provide any
materials which are contained in the Environmental
Impact Statement. This request is for any additional
or other materials.

Plese provide a copy of the publication relied

upon for the calculated dose estimates which is

cited at footnote 14 of the attachment, "An

Updated Radiological Dose Assessment of Eneu *
Island at Bikini Atoll," Robison, W.L. and

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

Beginning at the foot of bage 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
recprds, reports, studies or other documents or
raterials which describe the "recent experience

and observations” and which provide the names

of the members of the "scientific teams" referred

to in the guoted statement.

With respect to the predicted doses presented on

page 8 of the attachment, please provide a copy
of any and all studies, reports or other documents
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or materials which show the number of fatal cancer
cases and the number of genetic malformations to
be expected from a dose of 170 millirem per

year, and the expected increase in the frequency
of such cancer cases and genetic malformations,

to be expected for the predicted dose rates
presented on page 8 of the attachment. 1In other
words, what is the expected frequency of fatal
cancer cases at an average dose rate for the
population of 170 millirem per year, compared with,
for the whole body, a dose rate of 210 millirem
per year, 240 millirem per year, and 260 millirem
per year? For another example, what is the
expected increase in leukemia cases at 170 millirem
per year compared with 190 millirem per year,

260 millirem per year, 280 millirem per year,

and 300 millirem per year?

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

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.

Sincere

Theodore ¥. Mitchell

xc: Ruth C. Clusen
Bruce Wachholz
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AVERAGE TOTAL BODY DOSES - EXTERNAL PLUS INTERNAL

BIKINI RESIDENTS - MREM

Do

DURING RESIDEACE
ADULT MALES - 1,10
ADULT FEMALES 810
CHILDREN 1,200

G-14 YEARS)

3/2/79

DOSE

110
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