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* U.S. GOVERNMENT PRINTING OFFICK: 1929-203-8502

August 21, 197¢

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

Dear Mr. Mitchell:

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

Item No. 1. The statement {s based upon testimony presented by

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

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

Item No. 2. The aerial photographs of Bikini Atoll (which I believe
have previously been sent to you) show that the Bikini and Eneu Islands

are separated by approximately five miles of reef. At low tide it is
possible to walk from one island to the-other. Considering the facts
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A summary of this information is enclosed (Tab B).
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Mr. Theodore Mitchell -2 - August 21, 1979

that the island of Bikini 4s the longed-for home of the Bikini people,
that houses already exist on the island, and that tens of thousands of
coconut “trees are on the ysland, we feel that it is valid to raise

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

tem No. 2.

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

" Item No. 3(b). Please refef to the Brookhaven National Laboratory
information provided in (1) above. If body burden levels of Ces{um-137
were to be equal to or greater than 3 uC{i, it would be expected that

radiation exposure levels at or above 500 millirem per year would result. |

This assumption {s based upon Publication 2 of the International Commissio
on Radiological Protection (Report of Committee II on Permissible Dose for;
Internal Radiatfon). In that publication it fs stated that’the maximum
permissible body burden of Cesium-137 (assuming that the total body is
the organ of critical reference) for occupational exposure fs 30 uCi

(see Tab C). Since the occupational exposure 1imit is 5 rem per year,
the body burden of Cesfum-137 resulting in an exposure level of 1/10 of
5 rem per year (i.e., 500 millirem per year) is 1/10 of the 30 uCi value,
or 3 uCt. : '

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

Item No. 5. The substance of the request addresses the basis of the

decision to employ the Federal radiation guidance. The most relevant
basis for this is the Federal Radiation Council guidance as presented
in the Federal Register over the signatures of Presidents Efsenhower

and Kennedy (see Tab E).

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

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

Item No. 7. 1In response to your FOI request in Item No, 7, the records
you reaquested are at the Lawrence Livermore Laboratory. They are in the
process of being assimilated. As soon as they are forwarded here, it
will be determined whether they can be released and you will be promptly
notified. We anticipate no problems at this time.

. Item No. 8. Risk estimates of somatic or genetic consequences of various

radiation exposure levels were not made.
radiation exposure values {dentified (i.e., 170 millirem per year and
5000 millirem per 30 years) are given in the summary statement of the
National Academy of Sciences-National Research Council's Report of the
Advisory Committee on the Biological Effects of Ionizing Radiation (Tab G)

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

Item No. 9. No such documents exist.

We trust that this {nformation is responsive to your request.

Sincerely,

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

7 Enclosures

Mrs. Van Cleve, DOI

Mrs. Clusen, ASEVY

Mr. Hollister, ADASEV

Mr. Whitnah, OMS o
Dr. Weyzen, OHER: .~ " 7
Mr. Deal, OESD

Mr. McCraw, OESD

Mr. Brown, 0GC

Mr. Gelband, AD-44
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Mr. Yarzs. Were the Bikini people under Feders! rsdiation

S’(Er-dﬁrdc?
h&m They were but the radistion dose from intake of food
gun

Lo rise.
i&ir. )];)Arr_s.{)id &0y go over the top? N y 0
r. Dpat. None of the e have gone over the top as far as the
cesiim Jevels. They are \E?;Pc}ose wg:he maximum: allowsble dose
from the meximum of permissible armounts of cesium. )

Mr. YaTEs. Are the people living in the bouses along the road?!

L_f_r,DLA_%YeS. and ther are getting the radiosctivity in their bodies
from their diet, from esting 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 recommenasation-
which turned out to be impractical in the sense that to have garden-
growing but then tell the people not to eat the products. L

Mr. YaTes. Was he told to grow his garden and eat that food ? We-
he told that he could dothat ! ) ,

Mr, . The origina] recommendations prohibited eating ceriain
of the loca, Toods. -

Mr. Yarze. This is right. But I think T read here the houses were
built on pads of coral end that thev were told not to eat the coconut
crab. You sav vou 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 FEEDING PBOGRAX ON BIKEIN] ISLANDS

Mr. Y. 7es. I guess outside food is still being brought in.
Mr. pEYot'Ne. It wes not unti) early last vear. Mr. Chairman. that
the trec o~~~ and some of the other vegetable crops began to become

fully productive. So up until 1977 they hagd been existing primarily .

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

MONTTORING O BIEIN] ISLAND

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

Mr pEYornc. As Mr. Deal indicated, when this high level of cesium
was revesled, 2 series of analyses were carried out.

Mr. Yates. Wher was it revesled !

Mr. pEYorxe. in 1876, ‘

Mr. Yatzs, Then the Departmen!—were you still the AEC in 18761

Mr. Drar,. We were ERDA in 1876.

M. YaTEs. So you became a little more alarmed than whern voir were
the Atomic Fnergs Commission. In *76 yon first encountered this kind
of s test. Ls4hic an annual test that you had been making of the peoplef

L Yé gr. -

Er. Drea;
T, AT&.W@MMMMMHV. every four

mr~the ~n~w
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Mr. Drar T can supply you a statement for the record. I will give

you some informatiop an
[The information follows:]

we will supply & summary.

Cheonology of Radiolopios! Exroeyr—PRikiné Atoll

Year end iype of swrtey

August 1984 . Early rnndioblologieal sur-
vey of Bikinl ‘spd Epewetak Atolls

conducted by the University of Wagh-

ington for AEC. Measturements and
sampling were directed toward ex-
terna! redistion, solls plans water,
and fah

April 1967 : 8urvey to All {r gaps ip data
{p order tha: dose estimsties cap be
made for Bikin! Atol! regdents Team
Jed by University of Waakingion. Ex-
terpal rmmdiatior messturement by the
AEC Bealth apd Bafety Laboratory,
HASIJ..

Febroary mﬁ. Burvey work done con.
currently with cleanup operations by
University of Waahingtor scientists
for AEC. and by scientists of the
Westers Environmenta! Research La-
boretory of the Environmental Protec:
tion Agency, EPA. under a memor-
apdum of upderstanding with AEC.

Jupe 1870 Team led by University of
Washington with participetdon by
Staff of the Poblic Bezltl Service and
AEC. Collection of the firs: air sam-
ples. Also collected solls, plants ani-
mals and made additdonal external re-
distior measurements.

May 1872: Follosup surves condocted
after cocoouts plspted ot Bikini apd
Eneu Islsnds and bousing constiroc.
tior started oo Bikin! Island Tesm
led by Universgity of Waabington with
pertcipation by scientists from the
Western Ernvironmeptal Research
Laboratory, EPA, apd AEC. Team
performed alr sampling. collected
solls plepts animels, apd made ex-
ternal radiation messurements.

April 1974 : Followuop surves of pumer-
ous Atolls ipclvding Blkini, cop-
ducted jolotly by staff of Universa!lty
of Wearbingtor and Brookhaver Ns-
tioca) Laboratory for the AEC The
survey team collected smmples of
soils plspts. enlmals, ground water,
apd msade externs) radiation meas
urements.

November 1974: Survey of pumerous
Atolir conduocted jolptly by Univer.
gity of Wasbingtor and Brookhaven
Natiore! Laberatory for the AEC.
Samples of s0ll and food collected
ajong with external madlstion mexs
urements.

-

Pindings

Photogriphed and identified organisms
on reefs apd islapds. No groes apom:
aliet seen ip piants and animals due
to radioactrity. See TWFL-83.

Major contributor to tota) exposure on
Bikini ané Enpec Jslapds is Cs-137.
Levels vary considersabiy frow island
to islapd ir the Atoll See HASL-19C.

Confirrr earlier survey resunlts for ex-
teror! rsdistono. Ce-137 apd Sr-8C.
predominate ir terrestrisl organisms.
Co—60 and Fe-55 i marine organ-
{sms 8S8ee NYO-288-8.

Confirrn earlier survey resulta Levels
of Pu ip air sre twe orders of magni-
tode below FRC guides. See
BWRL-11r.

Radionuclide levels slowlr decress
ing Esarlier estimstes confirmed by
these dats.

SSee BNL 50474 apd NVO-286-32",

Bee NV0-2¢%-32' and BNL 30796 in
press.



m

1173

Aprii 1975 Preliminary surver of Bi-
kini and Ever Islends coodocied
Jointiy by University of Washingior
and Brookhaver Nations) Laboratory
for ERDA Screcning surves of exter-
nal redistior levels and collection of
some sol! apd vegelatior smamples in
preperstior for & mejor survey later
thie vesar.

Jupe 1675 A major Bne grid surver of
Bikini and¢ Epeu Island external ra-
digtior levels was conducted by Law.
repce Livermore Laboratorr for
ERDA with riicipatior by scien-
tists from EPA. University of Wasgh-
ington. Brookhaven Nationel Labors-
tory. apd ERDA. Alse semples of
s0i}. plapls spimsls. apd cis‘ern apd
ground water were collected.

April 1976 A rurver of external radia-
tion levels oo Nam Island., the 34
lerges: islend at Bikin! Atoll. con-
doucted br Brookbaver Natiopa! Lab
orstorr for ERDA.

September 1876. Copduct of a joint
surver of 5 Atolle ipcluding Bilini
by University of Waskingtorn apd
Brookbsver Nationg]l Laborators for
ERDA Survered externe! redistioz
levels and collected environments)
samples.

April 1877 Bi'e visite by Brookhaven
Nstiops] Leborstory o plar installs-
tior. of windmill powered air sam.
vling stetions Bikic Atoli one of
four sites Yur iong-term ai- sampling
Worl supported by ERDA.

October 1977: Brookhaver Nstiooal
Laboratory i{psielle¢ wind-powered
jopg-term air scmpling statior ob
Bikici Jslspd. Work supported by
DOE

Bee NV 0-265-37° and BNL 507%

Exposure retes on Bikini Islend
higbis varialle Epeu Island dose
retes Jower thsr. Bikini cistern
water on botk irlands< is acceplalie
for drinkivg Some wel water ac-
cepiahle. other welis upsccepiable
for drinking. Se¢ UCRL-GIRT).
5187¢ Rev. 1, 53813 P1 1. 52i7€
5187¢ Part 2. DI&T¢ Psr1 3, 51%7¢
P1.5, NVO-264-32"and BNL 507

To be publisbed

To be published.

Bite fdentiSed. agreemern: obtsined

Dats po: yet avsilable

In t.o5 Counting and Urine Biocesoy Sompling—Bikini dtoll

Year

Ecmpling’Cowrhinr?

1870 °': Ponled urine collected. anslrzed for Br-80, Cs.137, and Pu-23%
187) ’: Ponled urine collected analyzed for 8r-80. Cs137, and Pu-234, 240
1872': Pooled urine rollected. Ce-137 copcentratior shows factor of 4 incresse

over 187C. 8Sr-80 increzse if factor of 2.

1853 7: (=337 in urine higher then 1870 by factor of about 10. Sr-fQ increass iv

Tactor of 4.

Aprii 1874 ': First ip vivn counting oIV Cs-137 ie Bikini residents Cr-137 urine
velues about same as 1973, Br.9C levels down pear 1870 values Pu-23¢. 244

higber than 187 br factior of about 5.

April 1875 Po-23t 240 higber tbac 1871 by factor of 10.°
Fall 1876 : Pv-23¢. 240 higber thern 3871 by factor of 2.' C«137 urine value

TResults from severa! survess podlhibed {p oue report Br-8C and Co 137 are deminsc! in
thr terresirial eprirctimen!. 8 awd Fe3T it marine esvirormer! spd A-24! axc
P- 20+ 24C are {zportant it sollr Esdjoactivity on Birin! 4toll bas declined ggnifaantly

.' :'a;;;-{ln; »~. A ferrot Individoals at &ferent timer ax people come apd go 41 Bikio)

itand
! Bae BNL SN 2¢. Rept 19075

‘Thrs resclte snafeci samples tmay have ber covtamiceted efTer it messuremert

305 070

50015149
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higher thar 1970 by factor of ahou! 0. BrX higher by factor of about §. Memo

Conurd to Livermar May 11 1977
May 1777 . Second ir vivo counting of Bikin' rexidents Collection of large volumes

arip¢ mmpler result sospect The tverage Co-187 burder for 22 individoals

in 1977 45 10 timee the sverage for § Individuals in 1974 Two individoals bad
body burdens of Ca-137 of 8& nCi kg whick {s very pear the ma rimam permissi-

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

October 1977 - Large volumes urine sarples collected under controlled condiions

to avold croms coptaminatior. Besults to be avatlable in May 1978,

Mz Drar We mede resurveys of the Bikinj environment, including
soil and groundwaters in 1969, 1970 and 1872. Annual collection of
urine samples for radiation analysis began in 1870, and with those peo-
ple who were working for the agricultural and bousing projects.

Mr. YaTes. .ére these onlv Bikinians?
Mr Drar Yes, sit.,

] Mr'. Y ates. Did you have non-Bikinians working for them st that
time

Mr. Drar Tean't answer that, sir,

r. b2 1 O0TNG. It is my understanding that there were other Mar-
shallese in the work force who were not from Bikini.

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

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

Mr. YaTes. Goshead.

Mr. DeaL. We Jater included collections from the people who had
returned to living in the houses: monitoring the Bikini residents was
done by whole bod¥y counts in 1974 and 1877.

Mr. YaTtes. What is &2 whole body count?

Mr. Dear. That is & very sophisticated counting system where you
essentislly sit in 8 chair and where you bave & counter that detects
radistion from the cesium that has been teken up in the body. It actu-
ally counts the body’s burden of cesium.

Mr. Yartes. Is that the same strontium

Mr. Drap _They travel together in the body. You can see that the
strontium !s——

Mr. Yates. These are like the heavenly twins.

Mr. Drar_You can mesasure the strontium with urine samples. but
we have not been able to see much of that in the urine ssmples avail-
able to date. They do the whole body counting sample for cesium.

We had a mejor resurvey of Bikini and Eneu Islands in 1075.

RESTULTE OF THE 1975 RADLATION BUERVEY

Mr. Yares. Until ‘75 you found nothing. What did your tests

show ! )
Mr. Deap, _That is when we began to see the rise in the cesium.
M Will you plece in the record s statement representing

the levels vou found?
[The information follows:]

5011520
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MEAN CESTUM-137 LEVELS OBTAINED BY WHOLE BODY

COUNTING - 1974*

MALES , FEMALES

Ho. uCi*™ nCi/kg body wt. #*+* No.  uCi nCi/kg body wt, ***
Bikin{ 8" .128 1.84 (0.43-5.11) 13 .073 1.15 (0.22-3.26)
Utirik 9 .262 4,05 (2.64-6.84) ' 13 .133 2.13 (0.96-3.85)
Rongelap 22 .A75% 7.76 (4.37-16.3) 24 .304 5.13 (2.71-11.46)
BNL med. team 4 . 003 0.0352 (0.0134-.0791)

*Reference - BXL50424, "A Twenty-Year Review of Medical Findings in a Marshallese Population Accidentally

Exposed to Radioactive Fallout,” Conard, September 1975,
**Microcuries
#**MPC 43 nanncuries ner kilogram
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Rongelap

utirik

Bikint

Medical Team

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

**Microcuries

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

MALES
No. uCi** nCi/Kg Body Wt***
34 0.296 5.04 .
40, 1] evee +1.97
(o.ﬁs-o.gao)*m'
27 019 1.79
+.048 +0.77
(0.050-0.215)
22 1.301 19.1
+0.73 +10.6
(0.768-3.232)
7 00154 .0195
+0.00052 +0.006

( .00T05-.00216)

***Nanocuries per kilogram of body weight

#nérStandard deviation

'Qﬁ*.Range

FEMALES
No. uCH nCi/Kkg Body Wt
20 0.182 3.13
+0.055 +1.1
(0.597-0.278)
2 0.0781 1.29
*0.?32 +0.58
(0.03820.131) ¥
20 0.926 14.8
+0.47 +6.3
{0.534-2,234) .

9.1t
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MEAN (f~ UM-137 BODY CURDENS IN MARSHALLESE CHILDREN - 1977+

ML
. No,__ uCi* ____nCi/KXq Body Wtwes
Honyelap 5 0.217 7.6%
40,045 0* .0
(0.T68-C © g)awnas
Utirik 5 0.0663 2.22
+0.018 +0.66
(0.049-0.091)
Bi¥ini 3 1.04 32.3
+0.26 +7.6
(0.828-1.30)

*Raference memo Conard, BNL, to Liverman, May 11, 1977

**Microcuries:

**+Manocuries pcr'kﬂogrum of body weight
*++sStandard deviation
**et4Range

FEMALES
No,_ MCl nCi/Xg Body Wt
5 0.265 5.97
+0.092 +2.1
(0.T54-0.396)
5 0.084) 2.84
- +0.024 1.1
(0.051-0.108)
3 0.861 22.3
+0.29 +15.3

(0.706-1.196)

LL11
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Mr. Yares. Then ip "5 alt af £ sodder now that yopare ERDA vou

find the ri .
)35 IEFE In *75 we were asked by the Department of Interior for

oITE O B ding additiona) houses in the interior of Bikini Island.

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

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

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

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

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

How can we measure the increase in *75 when vou sav that it is com-
ing from the food if the food wasn’t being produced until *77?

g_{_DtTu:. Thet is & very good question.
r. McCraw has done & lot of those surveys. )

s McCraw. When the people first returned. there were few if any
terrestrial food items grown in Bikini Island soil. and avsailable for
their use. There are some thing= that grow wild. There were & few coco-
nuts and arrowroot. There was s significant planting of coconut trees
during the arigcultural rehabilitation effort.

Mr. Doyean. Those were the ones that began maturing in 767 Am I
not correct ! We are in '78.50 last vear would have been *77. But now he
is seving that the planting began to mature and it was *76, so we are
narrowing the gap.

Mr.pEYorwa. It started in '76. '

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

}_ITF)_.;M:GLAW. We were initially using a predictive capability fora
number of items in the diet that are now growing in the atoll. All we
cg(t))(]id do at first was sample the soi] and try to predict the levels in
- f , .

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

#j._‘\jj:ﬁ_mw. A number of items of the normal diet were not lo-
cally aveilable when the people first went back. Those things have
subsequently become availeble and we are seeing an increase in availa-
bility, an increese in uptske, and vou can't see at what exact point in
time things occurred.

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

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

SR 501524
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laboratory procedure. But now we can do the same thing with instru-
ments tha! sre stationary.

CURRENT METHODS OF MONITORING
Mr. Drxcax. ‘Q%aboufthe measurement of the Jevel: of reshinm

in the bodvy e BT L Tsthat increesing 1n soplitstication o
at vour measures can delect levels that weir previously undetect-
ablef

Let me answer that a little differently. Several years ago
no onée would have thought you could take a whole body counter into
the fie]d. Now it is engineered 10 be taken out into the field.

Mr. Dryeax. You did early in 1975. But your first whole body count
begsn in
r. McCraw. *74,
r. Y aTEs. Js that when vou first detected the increase?
Mr. McCryw, That is the first measurement of cesium in people. We
bﬁ‘ml—%;hat the levels would be.
Mr. Doycan, Were your messurements in aecordance witls the pre-
diction ¥ .

Iy, McCrax Yes. Al of the surveys that we have done have tende.l
to suppont the earlier findings. We have gotien  better body of data
end more confidence in the radiation doses we are predicting. and wc
sre Jooking e* the sctua! items of the diet and do not have to rely on
estimates of radiosctivity in the foods that the Eeop]c are eating.

Mr. Dorcax. But your whole body counts in 4 were not alarming.
It wasn't unti) vou went back in 75 with your major resurvey that you
88w tho rse beginf

Mz McCeaw. In 1975 we began to predict higher doses on the basis
of samples we had collected. In 1977 when the second whole body count
wac done the levels were & factor of ten higher than in 1974,

YEDERAL BTANDARDS AND CURRENT BIKIN] LEVELS

Mr. YaTEs. 4 bovethe Feders] andards?

Mo McCraw. If I might explain about the standards. There are two
pumbers. Une is for the Jocal population. The other is for an individual
where you know the individual’s expcsure. We have not exceeded tha:
individual number. We have seen levels approaching this lower num-
ber for the genersl ulation. We feel tha: we can use the higher
number or the standard becsuse we are actually meesuring the levels
of redioactivity in individuals in the population. We know the distri;
butior. We knpow the highs and we know the Jows.

Mr. YaTes. Who is to se¥ that the Federa! standards are accurate?
How do you know the Federa! standards are acceptable ?

rL.Dra. Wedon't.
r. Yates. Why do you establish atandards and say if you come to
‘he arendard ~verything is fine, and if you go above this 2tandard it is

.+ e How do you know the Feders] &andards are not carcinogenic !

Mr. Drac I think in the radistion protection field tha! we are con-
cerned WNE we have another philosophy which is the Jowes prac-
ticable solution to a problem and it is believed that the people who
work with radiation will not receive—
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measurements show some level of ceslls 10

ﬁ McCraw. Yes
‘cax. Do you have any way of knowing that he will not get
cancer{

ﬁ %t‘xcn That is all T have. T have to go to another committee.
I just wanted to worry you

Mr. Yares. Wit one half minute for my question.

Getting bsck to my comment about the redera] standards, my son
was tresied for s tonsll disease in 1844 by then applicable medicel
standards. He was given radiation in the treatment of his tonsils.
Everyone thought it was qmt It was 8 common medical practice.
Thousands of young people were having their tonsils removed or
shriveled as & result of this treatment. He, like all the others of that
age up, are now threatened with cancer because of having been
irradiated 25 years ago. So now these people—I assume the ncfnuon
he received may have been comparsable 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,
n.nd thev say amounts really don’t mean vers much st any particular
time. The question is what wil} be the eﬁect 25 years from now es a
different kind of stimulant or carcinogenic matenal is brought to bear
on the body.

So getting back to the question of Federa] standards, five years
from now you might decide in the new Department of Energy that
-the levels you established are much too high and that you shou]g\estab-
lish Jower standards because you have, as Mr. Duncap pointed oul,
more sophlsucated equipment.

It is not & problem of being sble to measure the dose
level. It s Lnowmg the effect.

Mr. Yates. You might go now.

Mr. Drycas. It is 8 question of exercising our best judgment. I
would suggest that five years from now you might even be able to
sustain even lower levels,

JL_PI_QC:;AA_\\ e are looking at 30 year standards, to keep the dose
down for & long period of time. We are trying to keep the dose in 8
vear below the annua] stapdards, and &ll the 30 year doses below the
30 vear standard.

BAFETY OF BIKINIANS UNDER PRESENT CONDITIONS

Mr. Yares. That brm us to the question at hand. \'\'har are vou

wm’ You haset level of ces \tium In (he Bini-
me.r;mw e\ are stil] on thexr 1sland.

Have vou told them to 7 For your own good. you ought to
move?y
M7 Deygy. Mr. Chairman, T don't know that anyooe thinks that this
isalifet .reatenm% situation at thistime.
Mr. YaTes Re&li
Nzas—It is the kind of thing that if you let it continue over a
Jonig period of time ther it would begin to be of hazard to their bealth.
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Mr Yz Whes J\Q'?;AH;:AJ_./‘ Ao Pincus' article on Mer.f'_‘.'. 16 h
where he save—the article is titled. “L'é. Erred or. the Screty of

Return to Bikini Island.”

Nine years ago the T.8 Government told the Bikini lslanders it was rafe 1o
returr to their atoll once the site of nucies: wespons tests ic the Pacific Some of
tbe islanders went home But now the gorernmen: has found tha: it was wrang
According to teste last year tbe groundwater in Bikini ig still toc radiosctive
for bumer copsumptior Sc are the coconuts and fruits and vegelahle: growrn
fo tbe stili contaminsted soil. So tbe Ipterior Depsrtmen: hac very quieily
asked Congress for §15 millior to move the irlapders to another locstion.

. Why are you asking for more money if it is safe? Is it safef Safc
s & relative term, isn't itt

Mr. Drar Yes. it is. If it was practicable for the people to only eat
outside Tood end 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 ic not & practical solution and we do see & rise in the
cesium in the whole body counting. we believe that thev should no
be allowed ta eat the food on the island. and it is probably not & prac-
tical situstion. Any additiona] resettlement should be on Encu Islend
where they can have their schools and other facilities. That i the
direction they should move and not try to do that on Bikini Island.

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

top?
Rir‘ Dear. The whole question is, if they were to not eat the Jocally

Gs on Bikini Island, would the radiation dose from cesium

go down!
Mr. Yates. Whet will you do. bring in bot lunches?
Mr. Deavr. That is the impractical part of the solution.

CURRENT FEEDING FROGRAM OXN BIEINI]

Mr. Wingri. IT I might speak to this part of the discussion, becau«
it brings in the present time period. What ic being discussed 1lu~-
trates, as you have pointed out, one of the difficulties of administration.
Decisions must be based on availsble information. Our decisions have
to be based on the information which vou have been given, which 1
2150 have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food supplies wert
provided for the le on the island. In sddition, we provided equip-
ment for fshing in the lagoon. The outside focd is sent in on & regular
basis. These food supplies, while not attractive in sl respects from the
point of view of the normsl diet, because some USDA preserved food-
are included, provide a food standard which is in terms of nutrition
far above the average ac far as diet in the Trust Territory is concerned.

Mr. Yares. What does that mean! You deliver K rations to them
What kand of fo5d &re you talking about ¢

Mr. Wixsr. Dried foods, fresh fruits and vegetables from Ponspe,
ae varied & diel as far a8 protein, ®arch, carbohydrates is concerned. It
is. prepared by nutritionists. ,
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Mr. Dra _L2oxs boow whyv thev don't count 1l sl e 1t mI2Y
W on of sitting st

Mre Yares. Why isthat

Mr. pE You~e. I aniinformed by the medical authorities at Brook-
naven. that the children under 3 are 100 small 1o Le subjected to the
whole body counts.

Mr. Y aTes Why!

Mrope Yousa T dont know whetlier it iz the size of the clnlld ov
whether the measwrement Jt-elf might have somce efieet on the child,
bt the whole body count g not given to children wnder 5 vers,

Mr, Yares Is thiere an appheation of some kind of vadiatioe: i the

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

Mr.pE You~e. D Wevzen from D.OVE. s here.
Mr. Deat. Thisis Dr. Wevzen from onr medical oroup.
Dr \\'mvy__rlmﬂ-iw- two peabdema, One i olves Jviee a0l Loy

about 20 ninnres, bohinds Ghan as o pyondoss s e B o N o
v prodbers s 3T en im0 tne ansteees 1o s
bted for sz peysons, Yo g a3y o g, mrie g s

XT3 AT For ald we know, the elilaren mny have boeen eons
taminated toa? ~ —

T TJEar., Yes. ¢ 1 they have been diinking the eoconur mith.

CAUSES OF RADIATION FFFRCT® ON BIKINI ISLAND

M. Duxcan. What accounts forthe mather extreme varintions, fromn
020 which s within vour Iimitst1o 1,180

Mr. Drans Toam at a Joss to answer that. My, Dunean, unless the
passibility that =ome of them didnt eat 25 many covonut~ or dvink a-
mneh coconut milk. There conlil be some varviations of some kind in
their metaboli=m. I really don’t know,

Mr o Yames Does anvbody knos ¢

Mro MeCuaw, Yoo, mow ., Basieally two things acennnt for a1l
VAT IO, e Sy Ve s i o T T T AT T T T
vanons andiviivals ape eating, TTe ol s T sl v T e o
S vos T S T R T N e e S CR
“Tjﬂ.. A S S I I L R O A I O e R T
VITW G ot : wetrond 1\1':|_-y'~fn_)_yw- e
Mo X aTrs, Seagine s teg

M MeCraw, About- 3072 1 believe, the earliest anes eatne in alomt
M2 50 some people hive heen there Gvens sotine o Vi, <o bave
- "] vear opF les< The hoddy Tmdeng oy cosivine Loy s s n
Setion of tiwee <o the ndjys apmiaton that have beer
tere the Jonerest_and Lave been eating the favgest quaiites, o=y, of
;" T Tiave the highest DunTens i Ay —Irtrrimerhe o b
e x aoamas A
T Yatee T have the impression that you told the committee that
M10TT vou suggested to the peaple on the island they ought not to eat
the food there. but that vou would provide the food from outside
“ources. If that is true, why did the count nevertheless go up in 1075?

Mr. Desc. We understand that they bave Leep eatipg coroppts T

%asn't there s¢ Tum teIhing vou what survey feain members repeated

Vg

TR

!
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).qn]-

OUTSIDL FEEDING PROGRAM FOR BIKIN1 RESIDENTS

Mr. Yares. Did they eat the coconuts and did they drink the mili
Licans vou weren’'t providing them with adequate Jood and water?
Mr. Dran. I will have to de fer to our friend- in Intepior onsag:

wis provided
My Yatis \\Jlx somebody answer that? Who are his friends in

Imer or -
BE \L T em ot': Lre.

A \ AT Y pporer v yon don't v apy friends.
NT DAL ] \\a>afmxdoftlm

Mr Yams. Somebody ought toanswer that question.

Were vou on dnty then. Mr. Winke!? When did vou take office f

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

Mi YaTre. Who did you have in charge of this oporatwn’

Mr WixkeL. I was in charge of the operation. and under me the
Distriet Administrator was in charge of the oporqnon The fecding
PocTam \\u~ anitiated i Octoler and November of 1077, and ample
fnod supplie: to provide & halanced diet were delivered. have been
delivered. Nutritinnists accompanying these supplies and staving with
theovennde fos = neriod of time 1o ho]p them and assist them in the
utihzation of the food and so forth. We have no reason to believe the
fond was not consumed, inasmuch as there is no evidence of uncon-
suved quantities in any size ot all, .

M. Yartes, What kind of food did you deliver to them? I0d yau
alsodeliver water tothem?

iy :xw o R Department of Agriculture foods. and fre<h foods
irot Lunalre. and water was delivered. I do not know myeelf in what
quantities,

Perhap~ the Distriet Adwministrator could respond to that. hecause
he liue accomnanied one of the shipments in the first instance.

Moy Yares. Let’s hear from him.

What venrotrvine ta Aind aut iz whe thev went back to the coranuts
and the v T TR warned against ealing the coconuts and ine
Nt
=i 0. peRrun. I am the Deputy Adminisirator of the Marshall
Islands. *

Coconut is something that the people can see. They will drink the

nilk. They do that even when we visit the island periodicallv., They
offer v< cocernts 1a drink. so as Jong as they have coconuts in their
Rt o believe that they will drink it
T AT spin the face of warningz not todrink it?

Moo O.neBri m. Yes, sir,

Moo YaTes. Then thev continue to eat the coconut and drink the milk
and ca! the food that the povernment gives them.

My, O. prBruear. The Jast time T was there they were still eating the
roconuts. They have been told not 10 eat them. To stop them {rom eat-
i»2 that, sir, we have to remove the people from the islands or cut down

'otal number of trees.
.. YaTEs. " hatisthe only wey you csn doit.

_—
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DESIRE OF BIEINIANSE TO REMAIN ON BIKINI .A'I‘OLL

Mr. Yates. Your Jetter indicates that the Bikinians want to stay
on the aroll. Is that impossible f

Mre. Vay Cove. In our )udrrrnem. it would be improper for them
10 remain because of the medica! risks involved. and the Department
of Energy agrees with that conc]u:,)on

Accordmm\ we mean (o 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 sonse
30 vears and if will continue for some decades hence. We are simply
trying to meet it in the most reasonable way we know. recogmizing the
ph\bxca] threats that exist if they remain on Bikini Island.

CATSES OF RADIOACTIVITY ON BIEINI ATOLL

i
Mr. YaTes. Let’s look at it & minute before we go to the High Com-
missioner’s statenent.
T),.J_o_n\nn 1]1r\ cannat repiain there 3s hoeanze af the radionctivity

Qb cocenpte v lwarss To wastie fond rhe dviabe rathier o the
[SNED BN p2 phart ywas he yon e Ao ghag pre st

Mrs, Vax Lu:\z_ 1 Leheve 1t 12 a combination of both.
Mr. Yares. That wasn't M. Deal's testimony the Jast time, Ac 1
remember his testimony the last time. it was intermal causes vather

“than external causes: is that right. Mr. Deal?

Mr. Irear. T think mavbe both are richt. The external radiation has
to [ic considcred. 'ﬂw hieral 38 50 Lioh that 3t overshadews the
exiemal, T~

AMr. Yates. How potent is the external: and suppose vou did not
have the internal radiation? 1W ouk it be feasilide for lhom 1o remmain’

My, Dean. The external jadigpion iz abont ike

Mr. Yates. Tt would be as dangerous as Denver. Colo..
who live in Denver?

Mr, Dear. Yes, sir.

Mr. YaTes. The\ are not evacuating the city of Denver. arc they?

Mr. Drav. I hope not.

Mr. Yates. So. thercfore, the amount of external radiation in the
citv of Denver is not considered suficient for that city 10 bhe evaenated.
T azsume, therefore. that if that is the same condition on Bikini. the
l)atlc canse for vour suggestion or yonur recommendation thar Bikip-
1ans~ lm evacuated is the inretion of the food and the water: ¢omrect 7

JFAL. Y €5, ST

\Ir Y aTEs. Now if the Bikinians wanted to stav there. stav on their
atoll. if they did not consume the water and the foox] that was there.
1 would deduce from what vou sayv that it would be as dangerous for
them to live on Kili or Jaluit or any one of the other 1>land, as 1t
would on Bikini, right?

Mr. DeaL. Yes sir. the other islands are quite———

1s to those

Mr Y)n Ihat evrt~ uz ta the basic question then: P').. you_fecd
thert and «mive them water $ron1 ol el souiee (hial wositd perinit them

lWhKHﬂ‘TI"IM\ Thev wouhi not be takime i The radinten Jood

an g

Dr.\x If you esk my opinion. Mr. Chairman. LIJ.MLD?L:‘?ML]"
cw_ruﬁat it 1SJ)_robab]\ impractica] to have people living 1n
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an eres where they arc able to fann it and to take the water from the
aree. I think that iz a practical situation.

CONTAMINATION OF POOD SOURCES

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

Let’s ask the next question. We talk as thougl: cotonuts were the
only food there. Isn't there other fox!?

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

Mr. Yatzs. What othier foods do thev eat !

Mrs. Vax CLeve. Breadfruit. Papaye.sweet potatoes.

Mr. Yates. Arc all of these contasninate .1/

Mrs. Vax CL}:\I All of these have turned out to lx contaminated
when grown in Bikini.

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

Mrs. Vax Creve. That is correct.

Mr. Yates. And the contamination 1n the <nail i tran-ferred ta the

foad. anr A3 DO M aN ooy CAT pTnTT FI3 iremm e s ITEr SN B EUIETYRRNTRT O
wdTnnted s )< rhis eopeont

Xir. Dean That iscorreet.

Mr. Yares. Hovw muchi 0f a chore s it to bring food in from the
outsidc ? Suppose it wire a barren atoll: they didu't have the oppor-
tunity to grow things,

Mrs. Vax Cresy I think it is entirely feasible to ing fond i
f:om the oumdo What we believe, however, pl<o o e reay s BIRN i\

1r %

1;[ T Tl s po e ang g ge e P
ot eat the thine thige aye vowgne thepe and nos g 1 v o -0 1
1 o conll feo b e enieIn Jrs On i s e T

-
coul(l 10! b'\r them cos mvely trom eatines toenl pro

CONTAMINATION OF GROUND WATER

M. Yares. How do they get their water now ? What i~ the water
that is contaminated ? Is it from wells?

Mrs Vax Cupve. It is a groundwater zupply as T under-tand it ves,

Mr. Dear. My underct'xmhn" iz that there are =nne cisterns L,
some runofl water from rain. but T think it is the wells too. They have
10 use the wells under certain conditions. There isn't enough cistern
water. _

Mr. Yates. There is not cnough cistern water. The cisterm warer 1s
not contaminated.is it i

A Twiy . Not to any extent to cause them this kind of problem. sir.

- And il cell wateris coptaminated’

Mi. bias. Yes. i, iLis,

Mr. Yartes T_Tﬂ(‘w:—e any way of decontaminating the well watey?
Cen vou bnil the conlnn‘m'\m\ out?

Mr. DeaL. No. sir. It would take a very sophisticated sysien of
resins used in chemieal mn"wnhmu The rachina iy,
TR, How aiTirmhr i T TS oS Ve 15 0t

\Ir Ih A I really don't Lno“ We have never Jooked at that prob-
len, that 3 know of. except Lack during the fallont days there was a
qumtv » sbout decontaminating milk, and there was some Jooking at
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LOCAL FOODS BANNED TN 19074

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

“Mr Yares, Were vou still the AEC in 10761

“Mr. Dear. We were ERDA in 1876,

“Mr, Yates. So vou became & little more alarmed than when you
were the Atomic Energy Commission. In 1076 yvou first encountered
this kind of = test. I this an annval test that you had been making
of the people ?™ )

Of course. in retrospect now my question is not correct, because you
knew about it in 1974, You knew about the water certainly in 1974,
In 1676 the coconuts were first becoming ripe. Mr. deBrum. together
with the Bikinians, was eating the coconuts. But you were not drink-
ina the water{

Mr. DEBRrUT. Not the well water,

Mr. Yares. Were voueating the pandanus in 19761

Mr. DeBrrat. Some people ate them.

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

Mr. DEBrry. Papaya was growing on the island.

Mr. YaTes. Papava. Anything elsel

Mr. DeBroet. Pumpkins.

Mr. Yates. Pumpkins?

Mr. DeBrror. Yes.

Mr. Yatrs. And people were eating all of these things. all the vege:
tables?

. DeBrry. We hed indicptinp that some of {her admitted they
ate them, sir,

MioY aTEs Th%hm?

Mr. DeBruy. Yes

Mr. Yatrs. And werp vontald voy were not tneat them !

Mr. DeRrua. Thev were told that 1w oroloe sir, and not

toent them.
——— e

INTTLATION OF TYPl FEEDING PROGRAM

Mr. Yatre And all during the period starting in 1872, every month
aship eanie to Bikini with food

Mr. DeBrey. Yes.

Mr. Yates. And water?

Mr. DeBruat. No.no water.

Mr. YaTes, Just food f

Mr. DeBroot. Yes.

Mr. Yarrs. So they were drinking the cistern water !

Mr. DeBroo. Yss. " X N

Mr. Yatre, And vou were supplving them with food. Were_vou
s‘w-“-‘-lﬁn_yivla'gng\lnb 1mdr2'p F ~

My, DeBruat. .&_Q;m-_a;__m;_mgd_tn supply them with enough.
There were times Soresave could not get there 3 (me, <.

Wﬁﬁ in the meantime they Liad 1n et cneonpnt=!

Mr. DEBRCM. Sometinie: thex sere eeting coconpis, ves, Thev ind:-

cated that (o ys
.(Irm?
Mr. DERrUM. Yes o o
Mr. Yates. Why could you not get there in time!
@

.
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Mr. DeBrry. We wanted to get there in time. At times we had
serious transportation problems and were down to one ship for trips
to the outer islands. Sometimes, the odds were against us, but we tried
to do the best we could.

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

Mr. DeBroar. 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. Tt takes three field trip ships to service. to make a
complete circuit of the Marshell Island group. once a month.

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

Mr. DeBrrar. If we have one ship committed only te Bikini. ves.
one ship wil} 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 BERVICF TO BIKINI 1SLAND

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

How long would vour lap.<s be? Presumably your schedule was one
ship &8 month with food for Bikini.

Mr. DEBrUT. Yes.

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

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

Mr. YaTEs. A month and a half late; you mean two weeks after the
schedule.

Mr. DEBrrdi. Two weeks efter.

TYPE OF FOODS PROVIDLD

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

Mr. DeBruy. Staples in Mershallese terms 1s rice. flour, canned
meats, milk.

Mr. YaTtee. Nococonuts?

Mr. DeBrey. No coconuts.

Mr. Yates. I mean from the other islands.

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

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

Mr. DeBrust it was not a part of our feeding program. sir.

Mr. Yatrs, If vou were a Hikinian vou would have liked cocnnnis,

<

vou ios. fron: arer yTands
JnBnua. T wonld be clinbing a tree and getting it mvself.

Mr. Yates. Yob would nol worTs Tboutl Fagialion. -

WO
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Mr. McKay. How do you get coconuts in the program? What kind
of a bureaucratic round-about do vou have to go througlh to get them

‘on the program!

Mr. DeBroat. (f_m& we just include i{, make sure we have enough
money {0 go aTOun

Mr. McKay. Would you have authority toapprove it ?

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

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

Mr. DeBreat. I think he has suthority to spprove it. the Higl.
Commissioner.

Mrs. Vax Coeve. Yes.

Mr. YaTes. Mr. DeRBrmim. vou said 3 roconute were nat sunplic d
Youasa Lhimarn. vou woubl he el Do 70T RS

TXIT. DELTUNM. Y= 01 they wepe availail, ar the idend yes

Mr. YaTes. AndTher e pyatinble o theaeland are 1hev nat 7

Mr. DzBRt)r.T_—__A—‘MM

Mr. YaTtrs. Soaf v 1o them (he enrannts they are moing
to chimb the (pres 1o ot the cpenenr . poven 3 1hiey apee u-n.,h.“l..’."—.“z“'.

T DrBrust. Thev iave heoy dnanie rlgr sir.
ML) >

NATUREL AND THE TYPL OF ANALYSIS BY DOE

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

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

“Ar. DEeaL. Yes, sit,

“Mr. Yates. What kind of tests. moi.thlyv. semiannually. every four
months.or what?

M- Dira T can =upp1v vou a statement for the record. T will give
ve son  information.”™

Then vere - is placed in the record on pages 1172 and 1173
a8 pretty geod statement of tests that were made and a very bad esti-
mate of the esults of the tests. We find in 1961 the ﬁnthn"< I*koto-
graphed and ilentified organisms on reefs-and i lnnd~. VO Z10Ss ANOMNI-
alics seen 1 plants and animels due to radioactivity.”

1876 shows “exposure levels to the Bikinians varies considernldy
from 1cland toisland on the atoll.”

February 1967, “confirmed -earlier survey resu]ls for external
radiation.”

That does not tell us anvthing. “Cs-137 and strontium 90 predomi-
nate in {errestrial organisms, Co-60 and Fe-03 10 marine organismes,

What does that mean. Dr. Deal?

Mr. Drav. It mean: that in the fish that they werce catching they
found cobalt-€0 and Fe-55.

Mr. Yarrs. Inlarce amounte!

Mr. Drar. I do not know, sir.

Mr. Ya7rs. This result does not show that then?

Mr. Dran. No. We did not try to give vou a complete copy of the
reports. We just tried (o give you the highlights of the surveys at the
time, and probubly, as you say, did a pretty poor job on that.
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Mr. Yates. Yes. .
Mr. McGraw. \M
Mr. YaTtes. Ok

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

uite a bit higher than Rongelap. but still a factor of hike a thirg o1
%e standard thet we would evaluate with., This is of course 1977
numbers.

As T recall the 1974 data the xalue for Rikini was Jike .1 Or the
previdus page the value for Bikini was 125, so betweelr T7v3 and 1977
the velues went up by a factor of 10.

DATES OF WARNINGS TO PEOPLX OF BIKINI

Mr. Yates. If all this is true. sir. why four years ago in 1974 were
yeu advising Mr. DeBrum to tell the Blkmmm not to drink the well
water and why were you then—yon were bringing food in four vears
ago because theve :___D_mmJ.L_u .

*IT. DeBreae. That isrieht. <ir.

Mr. YaTes. Contaminatar iy potontaininated yiel !

Mr, DEBReM.THAU 15 cotrect. ~iT.

Mr. Yates. Th&TTNC IO Catne In two years sgo, right? W er Lid
the coconut trees start maturing?

Mr. DeBrra. .W\m i o
Mr. Yarss We-2 vou allovine them to eat the food that was grovw-

ing on Bikini twe vearsago. Mr. MeGraw?

Mr. McGraw. Were we a]]omnn them two vearsago!

\(-— \ LTS, V—.-‘

Mr. McGraw. When was the recommendation made? Did vou say
four vears agof

Mr. DeRevar Yes. appraximately aboyt four yearsagn

My YaTES. You have coconit~ growing on B.kini two vears azn.
You hsave pandanm and papeyvas and breadfruit growing two vexrs
¢ Foorvears ens oy told them not to drink the water. there was ne
sxei 2y wxr - nad vou told them not to eat the food. Were vou
told not to eat the food two yearsago?

Mr. DeBrot. 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. Dart)r They were di aed fram eating.

N Y cri_thev told not 1o ecat the Jood all throned this

K‘S"’Sﬂ,—ue 101d not Yo UTImE ITamm The Wene Al die g This

.Ir. .
r. Yatrs. Were thev told not to eat the fond all during (his

AR . \ . . .
R AR ' further analvsis convinced them otherwisc.

1 vsis never convinced them?
LU RUM. 2. ercony mced them.
M., YAM So th() W ;

h
{evmes t

h Mr. DeBruar. Yes.
N

ot to eat the

(
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ADEQUACY OF FOOD STUPPLIED BY TTPI ADMINISTRATION

Mr. Yares. And in the meantime you were bringing them food?
Mr. DeBrua. Yes. sir. :

Mr. YaTes. Every month except where you lapsed?

Mr. DeBroat. Yes,sir,

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

Mr. DeBroas. Yes.

Mr. YaTes. Youare sure of that?

My, DrBruar To the best of my knowledge sir.

Mr. Yates, Isthat true Mr. Weisgall ?

M Waaez i That is not quite the understanding of the Bikinian:,
A Vetiene Liaz explained 1o e, 1he peaple Bvine o Riba-:

wontd ar the fond erowine on ot jtee) cven thone they hind beey,

al

bR RS R L B R S R S L R L R T ENA VLI ST LS :_A hrglhal W B 1_‘...47_’
1 1:¢ boals Were moi comng on as regular basis as was hoped
for. and according to Mr. Leviticus. when a family would run out of
food it would eat food growing or Bikini. be it coconuts. pandanus,
or bresdfruit.

REQUEST FOR MORE MONITORING OF BIKIN]

Mr. Yares. Let's go back to Mr. Jude's statement.

Mr. Note. The second reguest we convey to vou today, Mr. Chsir-
man. is that vour suhcommittee closely monitor the upcoming radio-
Jogrieal and foodstuf] tests to be conducted at Bikini Atoll. The people
bving on Bikini Island dezperately wish to remain on Bikini Atoll.
and they are hopeful that tests on Enen Island will show it to be safe.
They understand that the recent test results are preliminary. and they
hope that resettlenent on Enen wil) prove to be possible,

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

TPCPADING CONDITIONE ON KILI ISLAND

A move to Kili. however, and the establishment of Kili 8c a perma-
nent home for the next two generations of Bikinians cannot come with-
ou: help from the U.8. Governinent to develop Kili as a functionel.
livable community.

For alinost 30 vears we have lived on Kili. thinking each vear tha:
we will move to Bikini the next vear. As we face the possibility of 50
more vears on XKili, it is elear that we must think and plan in longer
terms.

As vou know, Kili is en island with no reef and no lagoon, and access
to the island is verv dificult for most of the vear. Faced with these
conditions. our people have not processed copra in Jarge quantities be-
cause boats visit this island rarely. Months frequently go by without
8 visit from passing ships, and our only communication with the rest
of the world 1s by radio. :
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BROOKHAVE! NATIONAL LABDRATDY

ASSOCIATED UNVERSTIZS INC
Us'om heaw YO 41873

12T, & Linad e 13 Pt e (E70. DAL 4287
Juns ZI, 187¢
Dr. wWilliar L. Rokbisc:.
1-452
Lawrence Livermore Laboreicry
F. O. Box 80t
Livermore, Califcriie “455.
Dear Bill:

The ernclosed talles pressrnt 623imeirac ané bedy burdern informaticr
or. former Eikiri residents. NKet externel exposure rates (backcround suo-
tracted) were otzaines frorm “Exterrzl Exposure Mzaszuremernts &t Bikirni
Rtcll", N. Rk. Greennouse et &l., BNl FRsport (ir rress). Dosimeiric models
were outlined ir. sesverel irfcrmzl reporis and are availatle updrn reguest
Input date were obteined fronm "wnoie Body Counting Results from 1974 to
1979 for Bikini Jsland kesidents"”, E. £. Milterberger et &l., BILL Rsport
(in press) and from unputlisi.ed bicassey results. New infermztion or the
long term remcval of 137ce is being derived fron replicate countes of
former Eikinians done ii January and May 197%. This prelirminary irfcrmza-
tion is also includsd, but we wosid like 1o corroborate thess results with
vrine biczssay cate wi.izh will rct be eveilerle for several more wesgks.

If you havs ary cusctiorns or npeed ediitional informztion, please
cortact me at FIS €e£-4%77 cr Bor Milienberoer at FTS 6¢€-25C%.
NES/1m
Enclosures
cc: E. Leésard
Milterbsrager
Naidu

MzCraw (0£3).~

K.
J.
T.
B. Wacholz (EV)

_
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Residence

INDIVIDUAL DOSIMETRY DATA FOR BIKEINLANS

§ (
)USr & )OY

Bone Marrow
bose Equiv.
During & Post

lJ?Cs +
Dose Equiv.
During & Post

137m
Ba

Net External
Dose Equiv.
During Residence

Total Body
Duose Equiv.
During & Postc

Toral Bone Marrow

Dose Equ

iv.

During

and Post Residence

1 Interval Residence Int. KResidence lotc. Interval Residence lut. Interval
_Nunber Yedrs mhkem mRem L mRkem mKem mRem
6001 7.3 L30%* 480 Y50 1400 1600
6l27 7.3 1Y 580 950 1500 1600
6130 .72 44 200 94 300 300
b076 3.3 9.9 90U 430 1300 1300 <
i~ o
w
8l 4.9 77 & LU0 Hun 1200 1200 =
wo
6019 5.3 190 420 LY 1100 1o
vlll .80 7.1 150 100 250 26U
0uy7 473 51 % 430 520 950 1000
6ll5 7.3 97 760 8RO 1600 1700
bluy 4.3 51 * 240 520 760 810



INDIVIDUAL DOSIMETRY DATA FOR BLKINIANS (conc'd)

90 90

se b 137, 137
Bone Marrow Cs + T Net Externul Total Body Jotal Bone Marrow
Dose kquiv. Dose Equiv. Dose Lquiv. bose Equiv. Lose Equiv. Puring
Kesidence During & Post During & Post During Residence bDuring & Post and Post Residence
1D Interval Residence Int. Kesidence Int. Interval Residence lot. Interval
Number Yeuars mKem wienm wRem . __Inlkem mKem
bUY1 6.3 T4% 550 760 1300 1400
6132 2.3 62 1200 300 1500 1600
6040 2.0 27 - 400 240 600 . 700
60061 6.3 65 Lo 766 1400 “isen
=r
60b6 3.3 59% 400 Lo 830 gy w
6070 10.3 185 870 1307 2200 o -
6118 6.3 42 420 82+ 1200 1304
6117 6.3 110% 610 820 1400 1500
6128 7.3 130%* | g10 . 950 1800 1900

6122 10.3 86 380 1200 1600 ' 1700



INDIVIDUAL DOSIMUTRY DATA FOK BLKINIANS (cont'd)

o
Pse ¢ 1 137 137
Bone Murrow Cs + "Ya Net External Total Body Totul Bone Murrow
Duose Equiv. “Dose Equiv. Dose kquiv. bose Equiv. Lose Equiv. During
Residence During & Post During & Post During Residence buring & Post and Post Residence
b Intervgl Kesidence lut. Kesidepnze Inc. Interval Kesidence lInc. Interval
Number Yedrs mRen ___nKem mite e WmRemw miten:
60L5 1.7 1% 650 220 870 900
6030 3.3 Jyx 1200 400 1600 1600
6129 4.3 S51% 330 520 5490 900
6027 3.3 39%* 760 400 1200 1200
o
-
6010 7.3 Bo* 1100 400 2000 2100 L
6105 3.3 39* 1100 40) 1500 155 =t
L
6033 8.3 150%* 400 1100 2000 2100
6007 .88 15 190 110 300 310
6008 4.3 17% 850 500 1400 1500
6071 1.0 18%* 220 130 350 370



INDLVIDUAL DOSTMETRY DATA FOR BIKINIANS (cqnt'd)

90, qQ,,
St by 137 137
Bone Marrow Cs + mUa Net External Total Body Totual Bone Marrow
Dose Equiv. Duse Equiv. Dose Lkquiv. Dose Equiv. Tose Equiv. During
Residence During & Post During & lost During Residence During & Post and Post Residence
1D Interval Kesidence lor. Kesidenze lnt. Interval Residence Int. Interval
_Namber Yoears wKemn mKkem mRem _ _ ImKem mikem
863 4.3 120 620 600 1200 1360
6086 8.3 240 990 1100 2100 2300
LUbY 8.3 150% 580 1100 1700 ’ 1900
6073 7.3 130%* 490 Yhiu 1400 1600
6072 1.0 lb* 330 130 460 480
6119 7.3 130% 730 yhu 170U 1800
864 7.3 130 960 950 . 1900 2000
960 7.3 130% 1400 950 2300 2500
6059 1.3 15% ‘ 240 160 400 - 410

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

90 90
sro by 137 1370
Bone Marrow Cs + Ysu Net Dxternal Torul Body Total Bone Marrow
Dose Equiv. Dose Ekquiv. Dose kquiv. Dose Equiv. Dose Equiv. buring
Kesidence During 6§ Post buring & Post During kesidence bDuring & Post and Tost Residencc
1D Interval Residence lnt. Kesidence Int. Interval Kesidence Int. Interval
Number Yeurs mKem mKem wken mlem mRem
6058 5.3 bix* 550 600 1200 1300
6036 . b4 S 7.6% 260 17 340 340
6110 8.3 yg* 450 1000 1400 1500
bUS1 5.3 b3* 520 6lu 1200 1200
6092 6.3 T4% 1600 800 2400 2400
6080 .48 10% 200 llu 310 320
o038 2.3 27 % 1100 280 . 1400 1400
6103 3.3 39% 1200 400 1600 1600
6028 5.3 63 1200 600 1800 1900

o044 5.3 63% 1600 600 2200 2300
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INDIVIDUAL DOSIMETRY DATA FOK BIKINIANS  (cout'd)

90 90
or b Y 137 137m
Bone Marrow Cs + Ba Net External Tortal Body Toral Bone Marrgw
Dose Equiv. Dose Equiv. Dose kquiv. Duse Equiv. Dose Equiv. Purlng
Residence During & Post During & Post buring Keslidence During & Yost and Post Residence
1D Interval Residence lnt. Residence lnt. Interval Kesidence Int. Interval
Number Years mKem wKen mRem ___ mRem ) mRem
60062 4.3 51% 540 520 1100 1100
o034 7.3 86%* ByO 900 180G 1900
Bb5 7.3 Bb* 430 Yuu 1300 1400
6050 2.3 27x 410 3¢ 710 740
6009 4.3 77% 1600 60V 2200 2300 e
. e of
L
6049 2.3 41% 1600 30U 1900 1900 _
Lo ]
. [ % 20
6042 .55 10* 510 72 580 590
6014 1.6 29% 1300 210 1500 1500
6012 7:3 130% 1500 450 2400 2600

6016 1.3 130% 1500 Y50 2400 ' 2600



INDIVIDUAL DOSIMETRY DATA FOK BIKINIANS (cont'd)

[
Pse 6 137 137

Bone Marrow Cs + e Net External Total Body Total Bone Muarrow

Dose Equiv. Dose Equiv. Dose Lquiv. Dose Eyuiv. bose Equiv. During

Kesidence Durihp & Post During & Post During KResidence During & Post and Post Residence

tD Interval Residence Ilnt. Kesidenze Intc. Interval Residence Int. Interval

Numbuer Years mKem mKem mRem mKem mKkem
6013 2.3 41% 1300 300 1600 1600
6094 6.3 74 © 1300 BUO 2100 " 2200
6005 -1.8 12 470 . 230 700 710
6135 1.3 11 330 170 500 510
6125 9.3 45 BY0O 1200 2100 2100

6067 7.3 54 780 950 1700 1800

6002 2.1 7.1 370 Juu 670 680

£
o
[ X g0
o
Jm
bU0b 1.0 9.5 . 260 230 490 500
6112 1.3 12 260 160 420 430

6035 6.3 140 600 760 1400 1500




INDIVIDUAL DOSIMETRY DATA FOR BIKINLANS (cont'd)

Pse ¢ Py 137 137
Bone Murrow Cs + mlhi Net External Torual Budy Total Bone Marrow
Dose Equiv. Dose Equiv. Dose Equiv. Dose Equiv. Lose Equiv. During
Kesidence During & Post During & Post During kesidence buring & Pust and Post Residence
1D Interval Residence Int. KResidence Int. Interval Kesidence Intc. Interval
Number Years mKem wkem miken _ mKem _ mRem
60906 3.3 46 680 430 1100 1100
BO 1.0 1% 200 130 330 350
6017 8.3 330 1200 1100 230U 2700
6045 1.0 9.0 150 120 270 ' 280
6108 4.3 43 210 St 730 ' 0
—
’ -t
6063 4.3 19 620 o 1100 1 Lo
525 1.0 5.6 ' 350 120 470 g
w
934 6.3 120 1300 700 2100 220v
6068 6.3 60 630 820 1500 1600
6106 3.3 39% { 750 400 1100 1200

6025 3.3 39% 900 400 1300 1300



INDIVIDUAL DOSTMETRY DATA FOR BIKINIANS (cont'd)

90, 90,,
st by 137 1371 , o N
Bone Marrow Cs + Ba Net External lotal Body Total Boge HAYI?k
Dose Equiv. Dose Equiv. Dose Equiv. Duse Equiv. Dose Equiv. Purlng
Residence  During & Post During & Post During Residence During & Post and Post Residence
10 Interval Residence Int. Kesidence Int. Interval Kesidence 1nt. Interval
Number Years mKem ImKem mKkem mken mKRem
6113 4.3 19 360 520 B8O 900
6060 2.3 27%* 510 280 740 820
6032 3.3 3yx 960 400 1400 1400
6123 4.3 50% 480 520 1000 1100
60938 3.3 39=% 320 400 720 760 fove)
e o
|5 g
6065 4.3 130 390 220 v Y10 1000 —
- o
6004 .55 10%* 130 72 200 250 wo
6018 6.3 150 1100 520 : 1900 2100
6126 2.3 45 1100 . 300 1400 1400
6003 8.3 250 580 1100 1700 — 1900

6114 1.0 12 170 120 290 300



INDIVIDUAL DOSIMETRY DATA FOK BIKINIANS (cont'd)

90, 90

S b 137, . 137 .
Bone Marrow Cs + 'Ba Net External Toral Body Total Bo§e Harrgw
Dose Equiv. Dose Equiv. Dose Lquiv. Duse Equiv. Lose Equiv. purlng
Kesidence During & Post During & Post During kesidence During & Pust and Post Residence
1D Interval  Residence lat. Residence lnt.  Incerval Residence lInt.  Interval
Number — Years mKen . mKenm _wRem mKem mikem
bUbSLG 7.3 Bo* 400 Y00 1300 1400
6023 4.3 77% 990 500 1500 1600
6131 . 6.3 110%* 950 B2u 1800 15900
6011 6.3 170 550 B20 1400 1600
6081 .97 12% 490 120 - 610 620
o
—d"
6133 7.3 130%* 1400 950 2800 3000 >
6048 .55 6.5% 590 ' 72 66 670 ot
: D

*Phese values were derived from average male or average female dally activity ingestion rates for Sr-90.




Budy Buiden

Daia for Hedically Reygintered Adull Hales Kelocsted frow Bikini Atoll

193! 1917 1918 - Jaunary 191y _hay W79
Weight Pot
Hed - in Yearan Potas~ Potas- Totas- Potas- vtaes~
sl Kilo- Age on 21 ”’c. ol l”C: LI 60(.':) ”7(1- stim huCo l”Cl sl ) buCﬂ .”7(:'
Ip groma  (¥r) Bikini grams nCi [ 211 svama LCi k8q grams oCi Bg pCi kBq  grema nCi bq pCi kBq grems  nli Bq uei kg
[Ty Y] 0.7 - - - - - - 9.6 .42 3 bk I3 - - - - - M WL L v.12 4.4
birnb 6) 3} 0.73% - - - - - - 161 1.9 11} 1.47 4 - - - - - - - - - -
Be (Y 1 4 - - - IEY Y 0.719 27 156 &.%) 180 1.3 8’ 179 7.9 93 1. 41 - - - - -
o0 s 28 HY 110 0.093 3.4 1e? 1.3 56 192 8.17 oo 1.92 ise 112 3.0 1y 1.6 39 ~ - - - -
& LA 93 8 0.2% - - - - - - 167 }.u8 10 1.3 L% - - - - - - - - - -
U} 19 i [3 is8 U.095% 3.3 136 1.52 56 137 8.06)Y p F{U] .84 160 - - - - - - ~ - - -
oull [ 3] 3 & 198 0.22 8.2 - - - 180 14.) 530 5.88 120 - - - - - - - - - -
bubY [Y] 32 8 - - - - - - 1312 4.0l 150 [P R 43 - - - - - 166 2.0 4 0.18 14
ULl 19 36 [] 165 0.03} 1.9 144 0.778 29 141 [ 130 3.07 no - - - - - - - - - -
Los/ J& Y S 7 - - - - - - 131 .91 210 .99 110 17 1.4 89 1.0 31 169 1.2 (1A 0.6) 2]
L XY T4 E 23 3?7 3 - - - - - - XY ) 2.0 13 ¢.820 Ju i 1.2 AL 0.48 18 14] MUl MHDI. 0.45 17
o) | IH] 4y 3 - - - - - - 131 1}.9 S0 3. 11 210 - - - - - '}) 1.y 5 0.52 19
ouLy Y1) 43 3 - - - 19 D.791 19 107 3.9% 1>0 1.0] 38 £33 1.9 107 0.)9 14 - - - - -
U1 [ B bt 7 143 0.018 1.9 - - - 116 3.1 120 1.1 [ 132 1.9 woo.n 28 - - -
807} [ 3] 24 7 - - - 132 0.215 9 122 4.1% 160 1.18 a0 - - - - - 134 HLL  MDL 0.12 4.4
[ 1) bY ] 1.3 - - - - - - 13) 340 1% 2.08 n - - - - - 177 1.1 4l 0.16 5.7
LYES ) 3 32 L3 - - - 13%) .99 TA 123 3.uo 190 .94 7 148 3.2 118 1.2 &8 - - - - -
LT -1 18 At 3 170 6.17 6.2 149 1.14 19 131 7.92 190 3.31 130 179 2.8 104 0.80 31 16} 1.9 10 0.40 15
vull 1] a1 ‘0.1 - - - - - - [B1Y 2.26 04 .12 64 13 1.2 he 0.9) M - - ~ - -
oI (%] » 3 - - - - - - 18] &l 1% .44 130 1 1.9 107 2.4 89 - - - -
sull b} v 0.6 - - - - - - 128 2.0 1o 1.1 [ 3} - - - - - - - - - -
[ IF) 38 1) A - - - 14} 0.995 3 138 3.0% 140 1.69 61 154 1.8 u) 0.8l 1) - - -
el 33 22 [} 116 o.n 1.9 - - - 108 1.92 1 0.8} 13 144 1.6 %9 0 b1 A 0.%0 3 0.41
[YP{} 3 » 2 - - - 149 2.11 82 13 1.1y b3\ 3. 120 - - ~ - - - -
su0) 12 22 [} 148 0.07¢ 2.8 16} 0.%2) LIRS 3.00  T10 2.44 90 - - - - - - - -
el [ 1¥] 22 ] - - - 169 1.13 4 148 6. 09 bR 1.068 99 172 2.9 107 0.90 33 1ed 1.5 58 0.44
(P13 52 34 y - - - . 168 1.1y A8 1Y 419 180 1.8% 09 155 2.7 -100 0.92 34 - - -
(IR 2} 64 » s 139 0.10 3.8 150 . 1.3 37 144 3.06% 210 2.32 9) - - - - - 1et 1.0 16 0.11
6K} | ¥4 3» 0.5 - - - - - ~ 1117 2.3 93 1.49 33 144 0.67 3 0.32 12 - - - -
6130 a9 9 Q.42 - - - - - - 14) 2.20 al 1.4 34 156 [P 36 1.3 56 134 Kbl L\ 8 0.9?

feiven l»uJ ltceni\)

‘l’ra.vcch Yo B.K.m-; Atolf




Budy Burdes Deta fur Medically Kegistered Adult Hales k:lm’.l'r_d_il_u:}_itl_l!i_}_l‘:l—l_ {Cout "4}

] l)‘l“.
I _ wn? 1978 o Januavy 1979 Hay 1970 Loy Team
Mei ghe ?{-\’:L\
Hed - [ Years Potas- . Pulas- Putas~ Fotas- . Pot aw- 4
0 137
feal K1lo- Age un .lom ”’Cb slum ”’Cc slum 60@ ”/c. sius 0o Cs s um buCo l:”C- Ceushanl
14 grems (Yr) Bikinmi grams uCl S 1Y pimms (i h8q grams  aCi | T uCi kBq graws  nCi B uCi k3q krams nCi Bq ~ yCi kBq d-l
6119 34 1! 7 - - - 138 0.64) % 124 4.5%8 170 2.0 19 - - - - - - - - - -
(T2 Y0 5t 1 (1] 0.29 3] ) 3.1 110 e 35.99 220 3.0> 1o - - - - - - - - - -
%00 1% 56 1 - - - 182 .n L ¥ 174 14.8 3%0 3. H 110 - - - - - 149 2.5 91 0.48 18
1)) 81 1> I - - - - - - 142 3.0 10 .12 78 - - - - - - . - - - - j
S0 13 48 J - - - 1A 1.93 64 160 4.132 160 1.91 N 1en 1.5 93 1.} L8 156 0.9 33 0.0 6 ;-iu(a
buu?  be &> 2 - - - 130 1.04 3 11 .21 82 .26 4b - . - - - - - - - -
STYRIEY) 36 ) 130 0.081 3.0 - - - - . - - - 147 HIN, HbL 109 4.0 176 HMDL MbL 0.048 1.8 0.
stee ) o4 58 ? 10 0.012 2.7 - - - - - - - - 1406 HuL ML 0.02) 0.85 146 HbL  MLL 0.011 0.61 Lww.
s1Ba5 Su 39 b) 10 0.043 1.6 - - ~ - - - - - 130 KDL HMDL  0.007 2.5 144 Mbl. HOL . 0.025 0.93 ) lllb’
(FTUAT 3 b} 10 150 0.12% 4.8 0.1« 17 - - - - - - - - - - - 160 oL L 0.290 11 e

w 1>
w N
Individusls lett Bikini Atoll 8 wunths prior to the August 19)8 Relocation Prupram.

ladividusls raceived sick call medical care priar to Aprl) 1978 but were oot oilicially scgiotered.
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Body Burden Data los Medically Registered Adult bemales Kelovated frow Bikini Atoll QLRI
[ W
TS 191} 1978 1919 Hay 1979 Jd
e lght o
Hed - in Yeara Putas- Futa ot ote [ 1)}
lcal Lilo- on Age ajum —u:uo »hm _uwr.- vcne —u~h- srum vc.ns sium . fla X O
i g ame sibini {¥s)  grame Wl kg gt Ame WL (1.7} nCi Bbq Wi adq aCi LT Krnms aClt Bq pCi (L1
YT 8) 0.1% 18 - - - - - - 95 1.9 66 1.1% 4) - - . . - - - - - T, 3
oit2 »w ) " - - - - - . % 1.18 (TR PO T 3 94 .6 59 .98 Y6 1IK not. HiL 046 11 &ulax
[YNTY 34 n.71% i - - - - - - 9 1.40 32 0.818 30 102 KoL MbL. 012 [ - - - - B
s [ 1) n.s n - - - - - - o0 1.1 10 X} 101 1.1 o 0.Y) 0. - - - - - 3
6122 1 lo Ju % 0.03) 1.2 - - - st 3.1 N0 1% 1] 93 1.3 10, 0.4 1 yu 1.1 4! o e o,
953! 1] 4 30 - - - 107 1.3) LY 99 d.Bl  tA0 1.4 5?2 126 1. 9} 0.62 7} L HhL HOL 0.1 9.3 1yan
YY) [$Y | 1] - - - - . - 80 1.1) 4 U.Bud ¥ - - . B - - - - - -
wOh Y %) 4 14 - - - 89.6 0.19% 30 81 316 110 1.32 Se - - - - . - - - - - -
el 6) ) 3 . - - %.4 .88 10 1w 5.4% 200 D.07 1o 94 63 0. 28 109 1.0 “ 0.76 9.6 $ori
D 9] 0.%8 3% - - - - - - noovn YRR 1) 13 . - - - - - - - - -
6108 " A 24 9% 0.019 1.1 8.0 U.Jub 16 91 7.48 92 0.129 7] 114 1.8 59  0.5) 20 - - - - -
[URY ) . ) 18 ive  0.017 1.0 88.8 0.6%0 by 92 A.b) 110 .08 1! . - - - - - - - - - . 3
(YU IR 1Y 4 13 - - - M7 0.3 b1 2. 86 1.0) 1] 1ol 1o 41 0.10 11 107 HBL HOL 0.1} ot §0aT
oub) 31 [} 19 - - - Jul 0.1 b3 ) 2.3y B8 1.06 3y 96 1.3 &8 0% 1 - - - - - 3
aud ! %) 4 19 86 0.0)6 1.} 83.9 0.488 12 $0 1.1 80 1.2} (Y] 93 1.0 W0 1 86 MbL HOL 0.1 5.9 2Nt
olDY 30 & 15 - - - 110 0.621 2) 50 1.49 3% 0.1l 15 tue HDL  MiA.  0.060 2.2 1e ML MOL 0.018  0.61 423
LYY [ 3 1.13% 4) - - - 9A.) 0.8)) 31 100 1.81 141 2.10 KT - - - - - Lud 1.2 LY 0.3 1 )
ouyn 60 ) s - - - $i.4 0.J0% 26 %) s.nm 8 .891 M (1% 1.2 W 0.8 17 2 HOt, HoL o.18 6.5 m.u;...ﬂN
“L0 3 p] 21 - - - - - - 8i 2.00 n 1.3y b} 109 HOL not U.18 6.1 s o, HLL 0.0%9% 2.2 Lfaww
wu )6 36 0.3 N - - - - - - [2 T P2 LY I PES Y - - - - - - - - -
o110 1" ] »n [RE I M B 4.0 - - - y4 .98 130 1.50 56 - - - - - 1y nut. HUL 0.11 &0
133 1Y 0.13% W - - - - - - b 1.9 tig 2.38 8! - - . - - 10y HOL i 0.312 12 .
(SR 0 ) 1] - - - - - - 8y 2.%% . 0.v07 Vo 14 1.6 39 0.42 16 LY RN HDL 0.22 8.1 m.v.sk
susbi 63 . b} - - - - - - &l d.ez 133 1.1 82 - - - - - - - -
[113Y] 3v 3 19 - - - 9%.9 0.4 20 08 1.2> L I Y Y 54 - - - - - ] hot, Wb 0.08% 1.7
30 74 . [} - - - 98.8 1.2) [}] [ FTE ) LY'R YN 200 - - - - - "w 1.t I 68 18
L1 ¥ 34 4 11 - - - .8 0.840 N Iy LB 1.44 by} - - - - - [t not. "L v UAB 3.}
60 1Y M . {1} - - - 1) 0.31) n oo a4 180 7.78 100 100 2.3 B>  0.6% 24 - - -
[YI}! LYY ] 4y L} 0.0%8 2.2 8.9 1.ty [}) B A8 150 .18 84 B& 67 0.48 1} KA 2.0 4 0.1 6.3
[LIBTY 16 7 (13 1:23 0.12 (¥} 3.7 0.993 3! L} €.91 b0 3.ay 140 - - - - - i HULL MUL 0.1% 5.4
(1% 34 ) a3 39 0.018 0.47 8y.4  0.338 21 12 BT} [SEEN P! a9 - - - - - [} 1.0 b} 0.1 4.8
050 (3] 1 3] - - - n2 1,14 (%) 8L 3.4 10 1.AD b - S . . - - - - -
IO Y] b 3 [ 1) 0.0)0 1.1 - - - - - - - - 92 HOUL WL 0.01% 0.% 97 HIL L0118 0.01%9 0.29
s139dd A 3 134 0.07) 1.7 - - - - - - - - 1 HDL  MDL 0.028 1.0 12y ML NUL 0.011  0.44
YRS ) %] 0 e.018 0.8 - - . - - - - - 90 wL L 0.0 1A " raiL WL 0.015  0.36
sisded g - T - - - 142 0.310 n - - - - - 136 HOL  nOL 0.081 2.} : - - - -
s131) [ 2} 2 M . - - 102 0.9 36 - - - - - (3] W ML 0,121 4. 1} oL oL 0.0%% 1.1
'
Vow s
T an
3 ludivlausls recelved sick call medical care pelor vo Aprdl 1978 but were not offically cegistered,
“ Individuale tett Bikinl Aloll B munthae prior lo tha Auguet 1978 Relocstivn Progiaa.

Iadividusle latt Bikinl Atol) 14 momthe prior to the Augusl {378 Relocation Prag:ism.
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Body Burden Uata lur Medioally Kegistered Advlascents Relucsted feom Baibint Aioll

e ') 7 HE A 7 | S . T Januavy 1819 Moy :SE .
nedtial Vet ghet Yeets on ML Folsssium g, Fotassrua 60, e, Futaanium b, LR Fotsssius Co Cs
1 bilugiams LYY (red gram pti "y Crane nta By w1 "By graae nCy By uie ® 8y grams nCi q wCi by
Helee
widt Yo 4 (¥} N 0.9y Jb - - - - ) nL HLL 0. 04 1.6 LTS HDi, MUL 0.07% 7.8
IR} 3] 1 i2 - - - b1} 1.uy 130 1.8 (1] - . - - . - - -
sl e 3 1~ LT3 . X ] Y 1.40 110 1.69 6l tun 1.4 " 0.1 m XY 1.4 52 0.12
Lt W 3 it - . - 3 [ S0 0.810 i Y 1.0 31 Uy 1.0 " L L 0.011
it Y3 ? 1 11} 0.814 n 91 Y} 80 vyl 11 'R 1.0 I 0.71 2.4 w Hug, LGIR 0.0%)
[YEY] 1l ! 1 - - 41 V.2 1130 1.uy )8 "y 1.0 1 0.022
LUIR] 1y V.67 " - - - 3} 1.18 44 1.28 47 3 LN . ML 0.on 7.6 uh L18 HOL 0.011p
smales
o 3 1 91 0,882 29 b4 (IR} X} BRI pr'l 1 1.2 Wt 0.1} 10 uy HOL Mhii, n.ole 1.8
[y} u.n (R} - - . It .61 9% 2.0 3 . . - - 1l HOL HOY. 0,004 1.1
(¥} [ [}] - - - 3 ] Y [N} 3] (U1 b4 Y] 0.1y 5.6 [ HOL L 0.032 1.4
132,
BGL.nw¢ Cy, _..l:.U Teim |
)
I0 Qimeastl Rade € stunt d
k] ~u '
| -2
6INT) 29X /0 (3 90
613 J.¢ L1C
. J——
bo 1 - —-—
1.1 »nic o
¢ l.a x 10 ~ . w
1o -
to 1.4 %o

Liah (.1 »ic ©
¢ci -2

PR .3 xic




~W.~ﬁ 4 . r.:

)
“
: Tleem Beweyd
Jﬂf(ﬁ
Body Suid Uetw tor Medically Registered Childien Kelocated {toa Bikini Atoll -\
prden Detw Dov Moeducally Regreterel Dhildeen Relogated lood St 2o r...:..r-,’»,
T T T e T 7 January Y9y~ TT T T Tt T T e 1.2. ._v;,!.nl-_|u.~. T
Nedical Weight Yesrs oo ALY Tout Ry gﬁt 13, Potsesium b0, 13, Potasurium 60¢, Cs
w bilugroms Bikini (¥r) Crams aCi 8q e kdq g1 ams nCi By uCi k By g5 oums nlli Bq puCi kBq
Halce . )
(YU U 4 6 3 0.98 Yo 1.2 4) - - - - - 59 HLL HDOL 0.00? 0.26
049 23 2 L] 47 1.2 99 . 61 - - - - - - - - - -
G2 n 0.1 ? 4) 1.0 b1} L.u} 9 - - - - - ~ - - -
(TN 0 1.34 b] al 1.2 o4 1.5 LYY - - - - - 6y ML HoL 0.052 0.44
eut! 24 ] ] A 1. ©) 1.21 41 - - - - - [$] Mol MUL 0.622 0.8l
buy) 18 4 1] 32 1.7 &) 1.28 &7 Al 0.91 1 0.1 3.9 - - - - -
[TITY b 7 v 5) 2.9 ¥3 1.4) 33 - - - - - 51 1.3 4“8 0.0)9 1.4
iy - 1 2 3 » 1.} 30 1.00 37 - - - - - - - - - -
Yemalas
S0y, 3 b 10 51 2.3 L1 1.0 7% - - - - - - - - -
[YIP] 1y [ B 32 1.8 o .75 [} - - - - - - . -
LU0 M 0.38 ? 30 Mot Mt 0.54) 21 - - - - - . - -
dLIL 29 ] L} 34 1.8 [} 1.4} 52 pli] RuL HiL u.11! .l - - -
08 21 3 L] A2 1.3 &7 1.00 ) - - - - - - - - Y
.o 22 3 by »n 1.2 A) [Ty 36 '3 - - u.uy) 2.0 . (] 3 C.oele 0,17 Qoxw
.10} - } ] L] 1.4 3} 1.40 bY - - - - - - - -
o018 23 3 ? 31 1.4 31 1.0 47 - - - - - “ 1.0 $7 u.ots 0.5 -2
(Y310 2% 3 io 5o 3.0 lio 1.)8 1 1] 34 ML Kl 0.8 ! HuL hoL G .00 2.4 1 T2 ¥ N14
ol1) P2 3 [3 h 1Y 3.6 210 .16 &) bY ] nnL Hul 0.042 . - - -
044 18 3 [ 3 6.4 240 [ S LY - - - - - s oL HOL 0.0062 0,23 -3
Y3 1 3} 3 [vY v.y! " 1.0 38 I3 HOL HOL 0.13 4.8 (Y] not nr 0.028 1.0 I.MxiC
ous) 1o 0.6) * 49 L noL 1.07 k1] - - - - - - - - - - -
108 42 3 [y n L L U.b212 ) 37 - - 0.u11 1.9 X% ML L 0.01) ©0.48 4L, 74¢nv
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Budy Buiden Duta for Hedically Repisterved Children Kelocuted trow Bikini Atoll

131
T ™ S SR G
1979 1919 1979 1979 [ PVR S N
Yrs Yea 3¢, Putassiom 17, Polassium ‘
Age  Height  Weight Ou ort Result Reault Reault Reault (. orvent !
¢ Bex  (ye)  lew) (k) Biwini  Bikiei o€ kB Crams  wGr kBq  Crame R :
6031 ¥ H S 105 0 3 10 -- -- -- 2.8 0.10 35
6029 ) 6 112 20 5 .70 — - - “.1 0. 25
6100% H S 99 12 4.2 .70 -- -- -- 15 0.56 24
6021% M 5 103 1y 4.3 .7 46 1.2 NG v.2 6.23 51 .U._..:mw
6020 M 6 102 20 2 .1 s6 2.1 12 1.4 0.2 3 a0 "
blure N 5 96 15 4.3 ) 16 0.59 46 2.6 0,096 4y 2900 T
60J4% M b3 104 20 4] .11 4.0 0.33 4 HDLL HUL 25
b0 8% ¥ 5 99 11 -- 0.40 1.0 0.1 28 - -- --
YiT'T 0 roos 99 15 4.3 L10 -- - -- 3.0 v.t1 33
6090 , Y 6 108 25 5 .70 - - -- 4.9 0.18 3
6101 r 6 104 19 5.3 .70 51 1.9 12 6.9  0.20 15 21 00C"
$0506* Y [ 100 17 4.3 11 4o 1.7 we 1.4 0.27 49 bt kg
NILY) r 7 107 76 1 .12 - .- -- 5.8 0.22 bb

*lodicates children were & yrs or less April, 1978

MC =~ Mot Calculeted

00113
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Body Burden Duta fur Nou-Medicully Registered Adult Hale Prior

Ayc
493

19

42

19

36

30

LY

53

Y

45

18

e ight
(vm)

166

170

161

154

166

175

Weight
Lng)

57

-1}

55

60

bb

82

[$]

55

58

Y

0

4

Hay 14,

Hay 14,

re
(311}

W25

Jaye
15, 1979

duys
1S, 1979

yr

Yru
obt
Bikini

Kesidentw of Bikini Atoll

May 1979
larg,
Kesult
e By
6.0 0.22
MUL HDLL
HOL HUL
Hul MDL
HDL HDL
HDL HDL
4.2 0.16
99 3.7
120 4.4
HOL HOL

Hay 1979

Putassiuwm
Result

_ Graws

lol

159

187

SRR 0 | (550



—
1~
-

|

>
-
g
o

6134

6133

6lbb

6174

6180

6162

body Burden Dba

fuc Non-Medically Registered Adult Male Prior Kesidents of Bikint Atoll

Sex

M

Age
(yr)

4

20

23

16

32

12

18

Height
{cm)

150

163

160

150

114

173

16}

Weight
(kg)

58

57

65

44

84

67

53

Yre. Yre.
On off
Bikini Bikini

4

6 0.42

.I-(._:::-.R e Hay —
1919 1979 1979 1979
—uNC. Potassiua _uyn- Potassium
Result Hesult Result Rewulc
_ali kBq __Gram nCi  kBy  _ Craw
8.5 0.31 144 -~ -- -
2.8 0.10 165 -~ -- .-
5.8 0.21 170 5.4 0.20 146
2.4 0.08Y 101 HUL MDL 100
17 0.63 (1] -- -- --
34 1.3 141 -- -— -
1220 45 122 620 23 131

3

i th

rr..:w Teim P}nqﬁf

DP*‘ ﬁh.—f*h.)%
& ~ 1

Lol %10

5011551



Body Burden Duta of Non-Medically Registered Adult Female Prior Residents of Bikini Atoll

_ Junuary My .
! WQ nf _vP;
1979 1979 1979 1929 Teem Qem2al
: Yre. Yrs. 137¢, Putassium 137¢, Putussiua fmeca
Age Height Weight Un otf Result Result Keault Resull Rate Conytaet
Eh Wnlll AKNv {cm) :ﬁmv Bikini Bikini ulCi kb __Lliam _ _uCi_ by _Lraws kls
6131 Y 34 161 4 0.33 4 3B 0,14 113 1.7 0.063 12
6139 4 22 140 38 -- 3 2.1 u.0J8 89 -- - --
6140 r 16 146 4 6.17 0.42 27 1.0 94 8.6 0.32 94 ?Tx.mp
. -
™ . 21 150 Y 1 0.42 3 1.4 105 13 0.48 89 .6 KIe
. 6132 Y 20 157 59 1 1.42 2.4 0.089 123 3.9 0.4 117
6155 Y 2% 155 b6 6 0.42 390 13 120 150 5.6 Y0 g.5 %16 >
6160 Y 65 153 55 6 067 360 1 67 140 5.1 87 .4 %10 o
6165 y 6 142 60 - 1.5 6.6  0.24 76 - - o
———
6175 r 24 155 6) - - 11 U 41 Y0 5.2 0.19 .m.v. rw\\ﬂ:h..\w w—
Lame
e L) oW 151 55 “ 1 8.5 0. 105 4.6 0.17 10" 8.l cu > i




6187

6189

6206

6222

Body Butden Duta of Nou-Medicvally Kegivtered Adult Fewale Prior Kesidents of Bikini Atoll

Sex

32

39

Heiyght Weight
(cu) (vx)
152 54
155 --
151 73
156 66

Yrs
oun

Bikini

0.019

Yrv
off

Bikini

—_—

Hay 1979
142

Kewult
nGi | Wbq
1.6 0.059
1.9 o0.070
ML HDL
HLL HUL

Hay 1979
Putuusioum
Result

_Giae
107
114
116

94

30115579




Budy Burden Data for Nun-Hedically Registered Adolescenty und Childien Prior Rewidents of Bikiuni Atoll

. ___Junuary o May
1919 1979 1979 1979
Yre. Yrs. 137¢, Potussiues 131¢, Potassium

Age Meight We i ght On Otf Revult Hesutt Kewult Reault

v ¢ Sex  (yr) (cw) (kg) Bikini  Bikiai nCi KBy _ Craw nCi kby Cram

5156 H 9 130 34 [ 1.0 2.0 0.0/74 53 .4 0.11 59

6164 H 5 85 T -- 1.5 8.0 0.30 40 -~ -~ --

6169 H 14 167 4t 7 1.0 1.2 0.044 1oy MUL HOL 120

6412 P 10 130 10 7 1.0 2.8 0.10 40 1.9 0.0’ 74

6178 ] 12 157 3] 4 1.0 2.0 0.0/74 46 1.7 0.062 70

6183 M 12 139 35 -- .67 1.0 u.0d; 36 MDL HDLL 74
' [ oum ]

61179 ¥ 8 115 22 [ 1 1.2 0.044 MLL HOL [ 59
£
6113 ¥ 6 103 18 -- b HUL HOL HOL HDL  HDL 36 LE g
6176 ¥ 8 144 24 -- [ HDL MnL HDhL ML oL 38 —
6173 ¥ 13 142 47 k] 0.42 4.0 0.15 33 HDLL ] 48 o
w2

6171 r 6 96 15 2.67 1.0 4.0 0.15 16 1.1 A 47

6170 ¥ 1) 140 45 7 1.0 2.4 .10 58 1.8 v ol 11

6l62 1 4 12 147 50 -- 1.5 5.0 0.19 .36 ~-- -~

6157 r b) 1006 20 4 1.0 7.2 0.27 32 MUL HDLL 54

6158 | § 6 103 20 4 1.0 1.5 0.13 32 1.2 0.044 46

6150 ) 1 4 a 120 25 4 0,642 4.0 0.15 42 1.3 0.05%6 4U

6149 14 5 99 19 4.3 0.42 1.6 0.05%9 3 HOL HLL 32



6212

6213

6217

Body Buiden Data:fur Non-Medicully Regivtered Adolescents

and Childien Piioc Kesideats of Bikini

Age
G

14
6
12

10

Height
ew)

159

100

138

136

125

92

104

126

Weight
Awg)

43

19

35

3]

r3

15

1]

50

25

25

May 1979
Yru Yis 3¢,
on ol f Kegult
Bikini Bikini b kg
1 L7 1o 4.1
5.3 12 1.8 0.067
4 4.5 HUL  HDL
4 4.5 ML HUL
5 1.13 HOUL  MDL
4.3 .12 ML HDL
1 .12 1.1 0,040
1 3 HOL ML
1 3 MDL ML
2 9 MUL  HOL

Atoll

May 1979
Potsveium
Reault

Gtam

1t
54
18

Iu

56

44

50115b1



Budy Burden Dats fur Nun-Hedically Kegistered Adolescents and Ohildren Never on Bikini laland

January Huy e —
1979 1979 197y 1979

137, Puotassiunm 137, Polassium

Age Height Weight Reault Reault Result Result

v ¢ Sex Gyr) (em) Co k) nii Wby Cram _aci kg __Liam
614l ¥ 12 138 33 2.2 0.10 63 1.5 0.056 112
6142 F 10 126 26 2.3  0.085 52 1.0 0.037 12
6143 ¥ 4 104 19 1.2 0.044 41 HOL HDL 3%
6145 . M 5 110 21 1.0 0.037 46 -- -- --
6186 H 5 104 0 - -- - HMDL MUL 22
bi88 |4 14 146 49 -- - - 2.9 0.11 107
6191 F [} 113 13 -- -- -- it 0.v4l b1

20011562
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PERMISSIBLE DOSE FORINTERNAL RADIATION 41

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

wat

¥
: : ] 3
lMaximum! Maximum permissible concentrations F
i Organof |permissible F
Radionuclide i reference® ‘ burden |  For 40 hr week For 168 hr week } 4
and type - {critical organ | in total ; s
of decay * bold face; ] body | (MPC. | (MPCj, ! (MPC}, | (MPC), L
z | e | (ajem®) | Gaciem? || (ucfem®t | (uciem?) E
" 3 ! i v =
JH*HTOor HiO: | Body fissie ¢ 10° 1 01 15x107¢f 003 2x10°¢ :
£~ [solj : Totalbody !2x10° i 02 '8 x 10~} 005 |3 x 10 ..
{H?} (submersion; ' Skin : || 2 x 10-3 i 4 x 104 E
i ; ; : v
Be? (sol.iy GI(LLD | | 005 j10 ) 002 !4x 107 *
oy | Total body | 600 6 6 x 10~ 2 [ 2x 107 o
| Kidney L oso | e B RS
| Liver s | 9 18x 10~ 3 [3x 107 .
! Boue B T R R 7 16 x 107 K
. Splean (4100 30 4 x 1978 200 12 x 107 )
finsol.} | Lume ‘ | 10~ |I L4 x 1077 e
| GLALD ; 005 ;9x10*) 002 3x10™
(CHiCO,) " (sol.} | Fat {300 1 002 4x10;8x10° ] 10-
- | Total body w0 o003 lsxa0m b 001 2 x 107 .
! Bone Coaen 004 B x 1070 001 2 x 10
(submersion: . ..., 92 ] 5 x 10°¢ ', 0 1078
JF1 5ok, " GI(SD P0.02 [ 5x 108 x 10 2 x 10~
£- Bone and , ‘ h ‘
© teeth 205 02 1310 006 9 107
" Totalbody 20 | 0 P4 % 10754 0.09 107
finsol; GI(ULD ©0.01 ; 3% 10! 5x 10779 x 1077
i Lung i : [ = x 10 . ! 6 x 10—
1;Na?? (sol.; i Totalbedy | 10 | 10 |2x 1077 4 x 10~ 6 x 10-*
£= ¥ S GI(LLD) i [ 001 2% 107013 x 103 R
, : | :
(insol.} - 1 i 9 x 10~ i '3 x 107
T2 x 1077 |; 3x107%,5x 10
i
o s = i ‘
hNa (sol.} ' GI(SD : 16 v 1070 ! 10~ 2% 107 4 x 107
2=,y . Tenal hodv ) 7 roonn ] 2 x 10°% 4 x 10°% 6 x 1077
Gmsol. | GI(@LLD | '8 x 107107 . 3% 1075 x 107
. Lung I i Fs s 10-7 13 % 1077
* The abbreviations GI, ;. .. "7} vries to gas.. Latestinal tract, stomach, small intestine, upper
large intestine. and lower .2 | .. - AR

50115b3




o “;‘% STINE, ;,‘-:- %‘&. =

10—
10—
10—

103
B Ol
1g—

0—4

g-s
:)—5
)—5
J~-s

Seibiiiaty ,N,_:'p,:,’._“‘;‘ ._’_‘ﬂ"f_‘_"_‘_""-".f':; .'.L - --.’.i - "

P

PERMISSIBLE DOSE FOR INTERNAL RADIATION 63
Maximum | Maximum permissible concentratons
Organ of permissible ;
Radionuclide reference burden For 40 hr week Y For 168 hr week
and type (critical organ | in total : ':
of decay bold face; body (MPC;. | (MPC:, | (MPC), | (MPC;,
gluc; {sc/em?) | (uc/em?) | (ucfem?®) | (ucicm®
s Cs18 {sol.} | Total body 30 2 X 10* 1 4 x 3077 | 9 x 10~ | 107"
B,y Liver &0 5x10°% [ 75 10-7 [ 2 x10°% ]2 x 10-7
Spleen 80 7 % 1073 | 10-* 2 x 102 {4 x 107
Muscle 50 |8 x 10-2 | 10— 135 1073 | 4 x 1077
Kidney 100 8 x 10-% | 10~ 3 % 107 | 4 x 107
G1 (SI; 0.02 5x 10~% { 85 102 | 2 x 10-¢
Bone [ 400 0.03 4% 10 | 00 2 x 10~
Lung osbo 0.06 9 x 10~ | @02 3 10~
(insol.; | Lung ! 2 X 107 6 % 107
1 GI ALLD) ( 21073 x 1071 6 x 10~ | 1077
w5 Cs17 (sol.: ! Total body | 30 4% 10| 6x10-F| 2 x10~|2x 10!
B vy e Liver P40 510~ | 8x 107 2x 10~ !3x 10
! Spleen g 50 16 x 10719 x 10} 2x 1073 x10*
Muscle i 50 7 x 10— | 10-? 2 x 107 | 4 x 10
Bone i 100 10-32 2 % 10-7 085 x 10— | 7 % 10-¢
Kidney S (R I [ 25 3077 {55 107 | 8 x 10~
Lung | 300 5> 1072 { 6 x 10=7 || 2 > 1072 | 2 » 1077
GI (3I) i 0.02 5% 10=* | 8 x 1072 | 2 x 10~
(insol.) | Lung i 10~ ; 5 x 10~
GI (LLD I 10~ 2x 10771 4% 10| 8x 10
soBal¥ (sol.) | GI (LLD) 5 x 10~ | 10~ -2 % 1077 1 4 x 107
6y Total body 50 0.1 2 x 10~ 0.03 7 % 1077
! Bone ! 80 0.1 3 % 10—t 0.03 10-
Liver Pl i 20 4 x 10~ 7 10~4
Muscle 2 x 1 40 7 > 10— 10 2 > 10-¢
Lung 2 M 40 7 x 1074y 10 200
Spleen 3 > 10¢ 60 103 ’ 20 4 x 104
Kidney 4 % 104 70 10-2 20 5 x 10—
(insol) | Lung 4 x 1077 | 10—
Gi (LLD : 15510719 %107 [ 2 % 107 3 % 107
Balet (sol.) L a (LLD 8 x 10-¢| 2 x 107 [ 3 x 10~ |6 x 10°¢
By { Bone 4 6 > 107 | 1077 2 x 1073 1 4 x 10~
Total body 9 0.0) 3% 10-7 [ 5 x 10731107
Liver 102 2 5 10-4 [ 0.9 2 % 10-8
! Lung 3 % 103 4 9 x 1078 | 2 3 x ju-s
' 1510 5 104 ] 2 4 x 10~
R 4 > 102 6 10-¢ ; 2 4 > 10-%
i Kidney 4> 100 ! 8 2 ¥ 10 K] 5 x 10~
(insol.. . Lung [ 4 x 10-% L 10~*
CGIALD 7x 10~ {10 | 2x107]4x 10"t

——
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NRADIATION PIOTECTION C‘J["ANCE
FOR FEDIRAL AGENC

tiemorondum for the Prcsndcnt

Pursuant tn Cxecutive Order 10831 and
Public Law 86-373, the Federal Radia-
tion Counci! hzs made a study of the
huzards and use of radhiation. We here-
with transmit our first report o you
concerning our findings and our recom-
mendations for the ruidance of FPeaeral
azencies in the conduct of thuir radia-
tion protection activities.

It is the statulory responsibility of the
Councit to “* * * ndvise the President
with respecl to rediation matters, di-
reclly or indireclly aitecting health,
including guidance for al} Federal azen-
cies fn the formulation of raciation
standards and in the establishment and

. execulion of programs of cocperation
with States * * *”

Fundamen{zliy, setting basic rodiation
protection sizndénrds invoives passing
judgment on Lhc extent of the possible
health hazard society is willing to accept
in order to reaiize the known henefits
of radialicn. Ii involves inevilubly a
balancing Leiwesn total hezlth protec-
tion, which might require forezoing any
activities insreasing exposure to radia-
tion, and (1= vizorous promotion of the
use of radiciion and atomic energy in
order Lo zchicve oplitmum benefifs.

The Federal Radiation Ccuncil heos
revieved availnlle knowledsc on rzdia-
tion effects and consulted with sciantists
within and oulsice 1he Government.
Each member has also examined the
guidance recornraended in this memo-
randwn in licht of his siatutory re~ponsi-
bilities. -Although the guidance d2es not
cover all phaszs of radiation protection,
such as internal emiiters, we find that
the guidance which we recommend that
you provide fevr the use of Fedoral asein-
cies gives apprepriate consideration to
the reguirements of health proteclion
and the beneficial Uses of radiation and
riomic encrgy. Owr further indings and
recommendations follow,

Discussion. The fundamenial proklem
in  establiching radintion proteciion
puides is Lo allow as much of the bene-
ficial uses of ionizing radinlion as pos-
sible while asswring that man is not
cxposed to unduce hazard. To gct a Lrue
fnsizht into the scone of the problem
'and the impactl ol the decisions involved,

VR review of the beaefits and the hazards
is necessary.

I is important in censidering both the
benefits and hazards of radiniion {o ap-
preciate that man has existed throuch-
out his histery in a bath of natural
radiation. This backnrround radiation,
which varies over the carth, provides a
partial basis for understanding the cf-
Jects of radialion on man and serves as
oy Indicator of the rantes of radintion
cxposures within which the human popu-
lation has developed and inereased.

The benefils of iduvnizing radialion,
Radiation properiv contiolled is n boon
Lo mankind. 1 Lias been of inecatimable
‘value in the diannsis and trentment of
discases.  IL can provide suurces of

nvur'\l
Lbl\bl

enerty preater than nny the world has
yct had available. In fndustry, it 1s used
as a tool to measure thickness, quantity
or gualily, to discover hidden flaws, to
tracc liquid flow, and for olLicr puUrposes.
Eo many rescarch uses for jonizing radia-
tion have been found that scientists in
many diverse ficids now rank radiation
with the microscope in value os & work-
ing tool.

The hazords of {onizing radiation.
Tonizing rad:ation involves. health haz-
ards just as do many other useful tools,
Scientific findings concerning the bio-
logical cficets of radialicn of most im-
mediate interest to the cstablishment of
raagjation protection slandards are the
following:

1. Acute doses of radiation may pro-
ducte immicdiate or delayed effects, or
both.

2. As acute whole body doses increase
above approximately 25 rcins (units of
radiaticn dose), immediately observable
effects increase in severity with dose,
bezinning from  barely detectable
changces, Lo biolozieal sicns clearly indi-
cating damage, to death at levels of &
few hundred rems.

3. Delayed effects produced either by
acute irradiation or
tion are similarin kind, but the ability of
the body to repzir raciation damage is
useally more effective in the case of
chrenide th:an acute irracdiation.

4. Thne delzved effccts from radiation
are in general indistinguishable from

familiar patholozical conditions usually .

preseni in the population.

5. Deiayed eflects include pgenetic
effcets (effecis transmitted to succeeding
generatlions), increczsed incidence of
tumors, lifespan shortlening, and growth
and development chanzcs.

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

7. The various organs of the body differ
intheir sensitivity to rodiation.

8. Ajthousgh jonizing radiziion can in-
duce genclic and somatic effects (efTects
on the individual during his lifetime
other than genctic effects), the evidence
at Lthe present time is msu.‘.:icm to jus-
tify precise conciusions on the nature of
the dose-cifect relationship at low doscs
and decs2 rates. Mereaver, the evidence
is insuificient to prove cither the hypoih-
esis of a “damasge threshold” (a point
below which no damarge occurs) or the
hypothesis of “no threshold” ju man at
low doses.

Ey chronic irradia-.
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It is recommended that:

1. There shculd not be any man-m
radiation exposure wilhout the ex;

tion of benefit
Fosure. Aciiviu
radiation expos

rezuliing from suz
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ure should be auvih
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It is recommended that:

2. The lern
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practicable,

4. as_the_radiat
which should not be excecded

“Rad ._non_}?:cu'%
ted Ter Federaluze. 7.

ration of the rdazs
eTort should b r
nance of ro

below this guice. -

It is rccommended that:

3. The follow
Guides be adopted for normal peace

opcrations:

ing Radiation Proi¢.

Type of cupostire

Condition

Dosc (rem)

Jtadintlon wmber:
G Wohele Badv, head and trimk active Llood tarm-
fge orpans, poneds, ot dens ol ey,

(1) Ehin of witule body aod thyrodd. .o . cvaen. ..

(°) Jisuds amd fnearms, bt snd ankles o ...

W) Bone oo e cemsiieaeiaaas

(1) Other orrans. . o...... reaesemeened Ceemuceecnans
Yopulation:

() Dedinvi Yol
() Averwpee. ...

Accinuinted dose, .,

13 weeks..

S Umee the nuruber of yeoes ! o
X age 1.

U niciosromm of mdhinn-IN e
Inulogieal equivalent, :

15,

&

05 (whale bouly),

& (ponadly),

The followins poinls nre made in re-
Intion fo the Radialion Proteclon
Guides herein provided:

.
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Ltion, the basic

body dosc is 0.5

individual in the pojul -
Guide for annuul vk
rem. Thus Guide 050
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plies when the {ndividual whole body
duses are known. As an opcralional
technique, where the individual whole
boudy doscs st not known, a suitable
samplc of the exposed population should
be developed whose prolection puide for
ennual whoie body duse wili be 0.17 rein
per caplta per year. It is emphasized
that this is an oprrational technique
which should be modified to mcet spe-
clal situations. C

(2) Considerations of population ge-

_netics impose a per capita dose imitation

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

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

“mendations such &s those made by the
National Committee on Radiation Pro-
tection end Mezsurements, the National
Academy of Sciunces, anc the Interna-
tional Commission on Radiological
Protection.

(4) The term “maximum permissible
dose” is used by the Naiionz] Comimittee
on Radiation Profection (NCRP) and
the Iniermational Comimission on Ra-
diological Protection (ICRP). However,
this term is often miisundersiosd. The
words “maximum’” and ‘permissible”
boith have unfortunale connoiations not
intended by either the NCRP or the
ICRP.

(5) There can be no single peimissible
or scceptable level of exposure without
regard.to the reason for permitting the
exposure, It should be gereral practice
to reduce exposure Lo rac:ation, and pos-
itive effort showd be carried out to ful-
fill the sense of these recommendations.
It is basic that exposure to rad:ation
should resull from a real dewsrmincion
of its necessity,

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

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

(8) It is recomnired that our present
scientific knowledze does not provide a
firm foundation within a factor ¢f{ two
or three for sclcction of any parlcular
niunerienl value in prefe: ence to another

It should be reconized that the

Rnadiation Protection Guides recoin-

mended in this paper ore well below the
level where biolonical domage has been
obscrved in humans,

It §s recommended (hat:

4. Current protection guides used by
the agencics be contimied on an interim
bosis for organ doses to the population,

Recomniendations are not mide con-
cerning the Radintion Protection Guides
for individunl orgpnn doses.to the popu-
Intion, other than the ponads. Unfor-
tunniely, e complexitics of establishing
guides applicable to radiation expoiure
of nll bodv ornans preclude the Conuncll
from making reconmnmcendations conecrn-

~

-
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{nr them at this {ime. However, current
protection ruides used by the ngencies
appear appropriate on an interim basis.

It is recommended thit:

5. The term *“Radioactivity Concen-
tration Guidce” be adopted for Federal
usc. This term is defined as the concen-
tration of radioaclivity fn the environ-
ment which is determiined to result in
whole body or orran doses cqual to the
Radintion Proiection Guide.

Within this definition, Radicactivity
Concentration Guides can be delecrnuned
after the Iadiavion Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is applcable
only for the circumstances under which
the use of its corresponding Radiation
Protection Guide is appropriate.

Itisrecommended tnat:

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

No specific numerical recommenda-

tions for Radioaclivity Concentration.

Guides are previded at this time, How-
ever, concentration guides now used by
ithe agencies eppear appropriate on &n
ipterim basis. Where appropriate radio-
activity concontration guides are not
available, and where Radization Protec-
tion Guides for specific organs are pro-
vidad herein, the latiter Guides can be
used by Lthe Federal agcncies as a start-
ing point for the derivauion of radio-
activity conceniration guides applicable
to their pariicular probiems. The Fed-
eral Radiatinn Council has also initiated
action direcied towards the development
of additional Guides {or radiation
protection. .

Jt is recommended that:

7. The Fcderal agencies apply these
Radiation Protection Guides with judg-
ment and discretion, to assure th2t rea-
sonable probability is achieved in the
attainment of the desired pozl of protect-
ing man from the undesirable effects of
radiation. The Guides may be exceeded
only after the Federal zgency having
Jurisdiction over the matter has carefully
considered the reason for doing so in
licht of the recommendations in this
paper.

The Radintion Protection Guides pro-
vide & general framework for the radia-
tion protection requircments. It is
expected that each Federal acency, by
viriue of its immediate knowledne of its
operating problems, will use these Guides
ng a basis upon which to develep delniled
standards tailored to mect iy pardicular
requirements, The Council will follow
the activilies of the Federal asencies in
this area and will promote the necessary
coordination  to achieve an eflecive
Federal proara, )

If the forezoing recommendntions are
approved by you for the jpuidance of
Federal agencics in the conduct of their
radiation protection activities, it Is fur-
ther recommended that this memoran-
dum be  published in the FEebenaL
RLGISTER.

AnTnUr S. FLEMMING,
Chairman,
Federn! Pediction Council,

40

The recommendations numberes '

throurh *“7° contained in the o
cmorandum  arce appreves  {os

guidance of Federal azenoics, .l o
mcmo-andum shall be publisheu s ..
FEDLRAL REGISTER,
DwicHr D. EISENHEOWTESR
May 13, 1960.

[FR. Doc. 60-4539; Filed, May 17, 1570
8:61 am.]
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FEDERAL RADIATION COUMCLL

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandum for the President

’
BEpTOMBER 13, 1961,
Pursuant to Executive Order 10831
and Public Law 86-373, the Federal Ra-
distion Council herewith transmits its
second report to you concerning findings
and recommendations for guidance for
Federal agencies in the conduct of their
radiation protection activities.
Background. On May 13, 1860, the
first recommendations of the Councll
were approved by the President and the
memorandum containing these recom-
mendations was published in the Fgbp-
EZEAL RECISTER on May 18, 1960. There
wes klso releesed at the same time, Staff
Report No. 1 of the Federal Radistion
Council, entitled, “Background Material

for the Development of Radiation Pro-
fection Standards,” dated Msay 13, 1960,

The first report of the Council pro-
vided a general philosophy of radistion
protection to be used by Federal agencles
in the conduct of their specific programs
and responsibilities. It introduced and
defined the term *“‘Rediation Protection
Guide” (RPG). It provided numerical
values for Radiation Protection Guides
‘for the whole body and certain organs

of radiation workers and for the whole °

body of individuals In the general pop-
ulation, as well as an average population
gonadal dose. It introduced as an oper-
atlonal technilque, wheére indiviZuaal
whole body doses are not known, the use
of a “suitable sample” of the exposed
population in which the guide for the
average exposure of the sample should
be one-third the RPG for the individual
members of the group. It emphasized
thet this operational technique should
be modified to meet special situations,
In selecting 8 suitable sample particular
care should be taken to essure that a
disproportionate fraction of the average
dose is not received by the most sensitive
population elements. The observations,
assumptions, end comments set out in
the memorandum published in the Fep-
ERAL RECISTER, May 1€, 1060, are equally
gpplicable to this memora:;:dun.

This memorandum contains 1ecorn-
mendations for the guidance of Federal
agencies In activities designed to lmit
exposure of members cof population
groups Lo radiation from radiorctive
meterials geposited in the body &8s &
result of thelr occurrence in the environ-
ment. These recommendations include:
(1) Radiation Protection Guidcs for cer-
taln organs of Individuals in the general
population, as well as averages over
sultable samples of exposed groups: (2)

. guidance on general principles of cantrol
. applicable to all radionuclides occurring
in the envirorunent: and (3) spceific

guidance {n connection with exposuwre

of population groups to radium-226, | In the Jevelopment of the Radistion

iodine-131, strontium-%0, and stron-
tium-89. It is the intention of the Coun-
cll to releass the background materal
leading to these recommendations as
6tafl Report No. 2 when the recommen-
dations contained herein are approved.

Bpecific attention was directed to
problems associated with radium-226,
fodine-131, strontium-80, and strontium-
89. Radium-226 is an important natu-
rally occurring radioactive material. The
other three were préeésent in fallout from
nuclear weapons testing. They could,
under certain circumstances, also be’
major constituents of radioactive masa-
terials released to the environment {from
large scale atomic energy installations
used for peaceful purposes. Available
data suggest thet eflective control of -
these nuclides, in cases of mixed fission .
product contamination of the environ-.
ment, would provide reasonable mssur-
ance of at least comparable limitlation
of hazard {rom other fission products ln
the body.

Establishment of the Federal Radia- -

‘tlon Council followed & period of public

concern incident to discussions of fall-t
out. While strontium-90 received the

greatest popuiar attention, exposures to *

cesium-137, iodine-131, strontium-89
and, in stil) lesser degrees to other radio-
nuclides, are involved in the evaluation
of over-all eflects. The characteristics
‘of cesium-137 lead to direct comparison
with whole body exposures for which
recommendations by the Council have
already been made.

Studies by the staff of the Councz] in-
dicate that observed concentrations 'of
radiozctive strontium in food and water
do not result in concentrations in the
skeletor (and consequentl) in radia-

tion doses) as large as have beén ms: -
sumed in the past. However, concentra-
tions of jodine-131 in the diets of small”
chlidren, particularly in milk, equal to
those permitted under current standards
would lead to radiation doses to the
‘child's thyroid which, in comperison
with the general structure of current

radiation protection standards, would

be too high. This is because current
concentration guides for exposure of
population groups to radioactive mate-
rinls in air, food, and water have been
derived by application of a single frac-
tion to corresponding occupational
guides. "-In the case of iodine-131 in
znilk, consumption of milk and relention
of iodine by the child may be at least as,
great as by the adult, while the rela-,
tively small size of the thyroid makes
the radietion dose to the thyroid much
Iarger than in the case of the adult. In
addition, there is evidence that irradia-
tion of the thyrold involves grealer risk
to children than to adults.
Recommendalions as to Radialion Pro-
tection Guides, The Federal Rradiation
Council has previously emphasized that
establishment of radiation protection
standards involves a balancing of the
benefits to be derived from the controlled
use of radiation and alomic energy
against the risk of radiation exposure.

5011574
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Protection Guides contained herein, the

. Council has cons)dﬂred both sides of this

balance. The Councll hes reviewed
avallable knowledge, consulted with
scientists within and outside the Govern-
ment, and soliclted views of inieresied
individuals and groups from the general
public. In particular, the Council has
not only drawn heavily upon reports
published by the International Commis-
sion on Radioiogical Protection (1CRP),
the National Committee on Radistion
Protection and Measurements (NCRP;,
and the National Academy of Sciences
*(NAS), but has had during the develop-
ment of the report the benefit of con-
sultation with, and comments and sug-
gestions by, individuals from NCRP and
NAS and of their subcommittees. The
Radiation Protection Guides recom-
mended below are considered by the
Council to represent an appropriete bal-
ance between the'requirements of heaith
protection and of the beneficiel uses of
radiation and stomic energy.
It is recommended that: -

1. The following Radiation Protection.

Guides be adopted for normsl peacetime
operations.,

Tanir 1-RapLN0X PROTECTION GUDE® POR CERTAIN
Bopy Orca~t 1N RELLTION TC EXrosvkt ar Pore.
ok Grours

RPG for’ averare

Orgsn .| RPG korindl of suitsble sa e
. viduals of e1fa:id popu-
' R latioz group
1.5rem per year...

LErems per year,
AT remoper }es.

Lone (alter- 0.063 micosrams w
noie guide). of Ra-2xn the o toe
< aduls skiicion » o
o: the bioiorical o sl

eywiveient of e »
this amount of thi emount of
Re-22. Ru-22.

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

‘ techniques for controlling population ex-

posure. Since in the case of exposure of
& population group to radionuclides the
radiation doses to individuals are noat
usually known, Lhe organ dose Lo be used
gs a guide for the average of suitable
samples of an exposed population group
is also given as an RPG. .
Recommendations as to general prin-
ciples. Control of population exposurt
from radionuclides occurring in the en-
vironment Is accomplished In reneral
either by restriction on the entry of such
malerials into the environment or
through measures designed to limit the
intake by members of the population of
radionuclides already in the environ-
ment. Both approaches involve the con-
siderntion of actual or potential con-
centrations of radionctive rnaterial in
alr, water, or food. Cuntrols should be
based upon an evaluation of population



—
P

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

exposure with respect to the RPQ. For
this purpose, the tolal dally intake of
such materianls, averaged over periods of
the order of a year, constitutes an appro-
priate criterion.

The control of the intake by members
of the genersl population of radioactive
materials from the envirornument can ep-
propriately Involve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entail little Interference with
usuel activities, such as monitoring and
surveillance, to those which involve &
major disruption, such as condemnsation
of food supplies. Some contro! actions
mey require prolonced leac times before
becoming effective, e.g., major changes
in processing facilities or water supplies.
The magnitude of control measures

should be related to the degree of likeli- !

hood that the RPG may be exceeded.

The use of s single numerical intake

value, which in part has been the practice
until now, does not in many instances
provide adequate guidance for taking
actions eppropriate to the risk {nvolved.
For planning purposes, it is desirable
_that insofar as possible control actions
‘to meet contingencies
-advance,

It is recommended that:

2, The radiological health activities of
Federa) agencies in connection with en-
vironmental contamination with rawo-
active materials be based, within the
Hmits of the rgency’s statutory respon-
sibilities, on a graded series of appropri-
ate actions related to ranges of inteke of

. radioactive materials by exposed popu-
. lation groups. '

In order to provide gu;dance tn
_emgencies In adapling the g:..ded
proach to their own programs, tLhe

~recommendations pertaining to the
. &pecific radionuclides in thls memoran-

tha

a-

dum consider three transient dally rates.

. of intake by suitable samples of exposed
popvulation groups. For the other radio-

" nuclides, the agencies cen use the same
-general approach, the detells.of which-

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

- able assurance that average rales of

- intrke by a suitable sampr’ -
population group, avei.
sample end averaged ove: yperiod e o e
of the order of one vear, do not exceed
the upper value of Range II. The gen-
eral character of these actions is sug-
gested In the following table.

anev -4

be known Ln.

CREG.

Tasrr TI—O140xd BCALES OF ACTION

Rungrs of transient

Orsded scale of sctlon
males of dally lnteke

Range J.ocmeucenoonn. Perindie  confirmatory  sor-
veillanre as Decessery.

Rappe M.oocevnanoo. Quentitative survelliance and
routln~ rootrol.

Reange I1l..ceremuee..

additiona! contral measures a8

Evstustion and |f>pl|nnon of
Decessary. :

Recommendations on Jla-226, I1-13!,
Sr-90, and Sr-89. The Council has given
specific concideration to. the effects on
man of rates of inteke of radium-226,
fodine~131, strontitm-90 and strontium-
89 resulting in radjation doses equal to
those specified {n the appropriate RPG'’s.
The Council has also reviewed past and
current activities resulting in the rejease
of these radionuclides to the environment
and has glven consideration to future
developments. For each of the nuclides
three ranees of transient daily intake are
given which correspond to the guidance
contained in Recommendation 2, above.
Routine control of useful applications of
rediation and atomic energy should be
such that expected average exposures of
suitable ramples of an exposed popula-
tion gro=p will not exceed 'the upper
value of Range II. For jodine-131 and

radium-2:v. this value corresponds to’

the RPG for the averege of 8 suitable
sample of an exposed population group.
In the cases of strontium-90 end stron-
tium-89, the Council’s study Indicated

‘that there is currently no known opera-

tional requirement for an intake value
&5 high &< the one corresponding the
H:...2, & value estimated to cor-
respond o coses to Lhe critical organ not
greater than one-third of the RPG has
been used. ’

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

-time for both radiation dose rates and

rates of intake for administrative and
rerulatory murposes. It is recornmended
tuas sucl: -:riods should be of the order
of orie yeav. 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 sustai

Injury, , . .. .
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It s recommended that:
3. (&) The following guidance on daily
! intake be adopted for normal peacelimie
operations to be applied to the average
of sultable samples of an exposed popu-
lation group:
Tanir III—RawrEs of TRANSIENT RATES OF INTacx

¢tucnoviceosiriee Few Davd ror Ust v Grabro
BCALY OF ACTIONS Bnmsarnzrs 18 Taner 11

Radioouclides | Ranpe 1 | Range I Range ITL -
Radium-22¢__._.. 0-2 *X A=-AQ
Jodine1311.. 0-10 I0-100
Sirontivm-MQ - =AW
Blroctium-&v....- a5 | 22,000

1V In the cose of fodine-1%1, the sultsblc samjle would
foclude only small chilaren,  Four asuit, the KPG fur
the thyred would pot Le excecded by rates of intuke
hicher by & faclor of 30 thos tbese spphicubic to small
chiliren,

(b) Federal agencies determine con-
centrations of these radionuclioes {n glr,
water, or items-of food epplicable o
their particular programs which. are con-
sisten{ with the guidance conizined
herein on average daily intake for the
radionuclides radium-22¢, ijodinc-131,
strontium-80, and sirontium-838. Bome
of the general consideratlions nivolved in
the derivation of concentration values
from intake values are given in Stafi Re-
port No. 2.

It is recommended thet:

4. For redionuclides not considered in
this report, agencles use concentration
‘velues in alr, water, or items of food
which are consistent with recommended
Rediation Protection Guides 'and the
general guidance on Intake.

In the future, the Council will direct
attention to the development cf appie-
priate radiation protection guidance jor
those radionuclides for which such con-
sideration appears appropriale ¢r neces-
gary. In purticular, the Courncil wiil
study any radionuclides for which use-
fu) applications of radiation or atom:c
energy require release to the environmenst
of significant amounts of these nuclides.
Federal aegencies are urged to infcrm
the Council of such situations.

ABRAHANM RIBICOFF,
* Chairman,
Federal Racdiation Council.

The recommendations numbered “1”
througch *“4"” conlained in the above
memorandum ere approved for the guid-
ance of Federal agencies, and the melao-
randum shall be published in the FProv-
ERAL REGISTER.

JoHN F. KENNEDY.

SEPTEMBER 20 1991.






Table 9. Maximuw 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

1370¢49 |5r+

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

azc wnen woca) Subsictence Crops are in Full Use

I e

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

*A11 food crops are from Enev Tsland

*Katural background subtracted

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

Case When Imported Foods are Readily Available in the Diet

P7gsarsrt o7 57,
Ingestion External Gamma* . Total
. IO'{‘ ___L‘
Bone Marrow 121 67 “Hy 3T 188 /45 /3¢
Wholebody 100 67 44 32 167 a4~ 134

- Case When Local Subsistence Crops are in Full Use

T 13704906t
Ingestion External Gamma* Total
Bone Marrow 233 67 4y 3% 300 277 2
¥holebody 189 67 4Y 3, 256 1233 22y

i—

cn115718
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Table 11. Kaximm Annual Dose Rate in mrem/y for a Living
‘ Pattern Consisting of 100% time on Bikini Island

Case When Imported-Foods are Readily Available in the Diet

137¢s43%5p

Ingestion External Samma* | Total
Bone Karrow 941 . 256 . 1,197 & 1.2 rem/y
Wholebody 877 . 256 1,133 = 1.1 resVy

Case When Local Subsistence Crops are fn Full Use

1370c49¢6G,
Ingestion External Gamma* Total

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

Wholebody 1849 256 ‘ 2,105 2 2.1 rem/y

*{ ocal Background Substracted

30115179



Table 12. 30-Year Integral Dose in Rem for a Living Pattern
Consisting of 100% time on Eneu Island and Imported

Foods Being Readily Available

Ingestion
137¢

$esSr
18!+2§0Pu

| INIM
281p 28I py

External
Garmma

Total

P

wWholebody
2.25

0.433*

2.7

Bone Marrow
and Bone

2.25
0.70
.00045
L0012
0.00058

0.433*

3.4

*Based on an {nitfal dose rate for Eneu Island of 20 mrem/y

and assuming the entire dose is from !

W 501580



Table 13. 30 YEAR INTEGRAL DOSE INK Rem FOR A LIVING PATTERN CORSISTING
OF 1003 TIME OK ENEU ISLAND AND FOR FULL USE OF LOCAL SUBSISTERCE

CROPS.
INGESTION ‘ WHOL EBODY BONE_MARROW AND BONE
137 ¢s | 4.25 4.25
th - 1.5
2334240p - 0008
g - .0021
243pu 2 A - 0.0019
External Gamma 0.433* 0.433*
TOTAL 4.7 6.2

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

the entire dose is from 137Cs,

o



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

AVAILASLE,
INGESTION WHOLEBQDY BOKE MARROW AND BONE
137 Cs . 19.8 - 19.8
90 gp - 2.2
239+240p,, - | .00051
2%lpm - .0013
241 241 - had
Pu/ M

External Gamma 5.64% , £.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.

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

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

QOSr - 5-6
233%240 py - .00094
241 Am - - .0024
261py, /281y - ' -
External Gamma 5.54~ 5.54%

TOTAL 47.1 52.8

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

entire dose is from!37Cs.
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FREEDOM OF INFORMATION ACT REQUEST

Mr. Milton Jordan

Director

Division of FOI and Privacy
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Department of Energy

GB-145 Forrestal Building

1000 Independence Avenue, S.W.

Washington, D.C. 20585

Dear Mr. Jordan:
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eLcase mepuy to Washington Office

August 3,

This reguest is made pursuant to the Freedom of

Information Act.

Under date of May 15, 1979,

1879

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
This request relates

for Resettlement of Eneu Island."
to that letter and its attachment.

Hereby requested are all documents,
related to the following:

records and materials




Mr. Milton Jordan
August 3, 1979
Page Two

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

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

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

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

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

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

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

4, On page 2 of the attachment appears the following
stat-rment:

"In early 1979, new information was obtained so
that dose predictions for residence on Eneu

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

3011586



Mr. Milton Jordan
August 3, 1979
Page Three

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

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

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

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

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

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

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

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

8. With respect to the predicted doses presented on

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

5011581



Mr. Milton Jordan
August 3, 1979
Page Four

or materials which show the number of fatal cancer
cases and the number of genetic malformations to
be expected from a dose of 170 millirem per

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

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

260 millirem per year, 280 millirem per year,

and 300 millirem per year?

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

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

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

Theodore . Mitchell

xc: Ruth C. Clusen
Bruce Wachholz

o o



