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Dear Mr. Mitchell: b
The Department of Energy is pleased to respond to your letter of —
August 3, 1979, in which you requested copies of a number of records
pursuant to the Freedom of Information Act. The following responses —
are numbered to coincide with your numbered requests.
Item No. 1. The statement is based upon testimony presented by s
Messrs. DeBrum, Weissgall, Deal, DeYoung and Mrs. Van Cleve, and others - |——
: Hearings before Subcoemi{ttees of the Coamittee on Appropriations, -
House of Representatives, on April 12, May 22, and June 19, 1978. TLTYe
'l Copfes of pertinent portions of that testimony are enclosed (Tab A).
-Additfonal relevant {nformation {s available in the Hearings testimony feeer
conducted by the Subcommittee on July 25, 1978. We do not have a copy
of the final transcript of this testimony. o
Reports from Brookhaven National Laboratory indicated that the Ces{um-137 t——mms
levels of Bikini residents iIncreased with time untfl 1978, and decreased
thereafter (post-relocatfon). These data were based upon whole body Sveran
counting measurements. A summary of this fnformation {s enclosed (Tab B).
This increase in body burden coincided with fncreased availability of —
Tocally grown terrestrial foods, particularly coconuts. The Cesfum-137
measurements suggest that efther the quantity of {mported food avaflable |
y to the people or the quantity of available i{mported food consumed by the :
people was below that level needed to moderate the fncrease 1n Cesium-137 pooo—
body burdens as locally grown foods became avaflable.
Item No. 2. The aerfal photographs of Bikint Atoll (which I believe —
have previously been sent to you) show that the Bikini and Eneu Islands [=wns
are separated by approximately five miles of reef. At low tide it 1s .| -
possible to walk from one 1sland to the other. Considering the facts , "foome—
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that the 1sland of Bikini s the longed-for home of the Bikin{ people, .
that houses already exist on the island, and that tens of thousands of -
coconut trees are on the island, we feel that it is valid to raise ~
the question of whether or not access to Bikini Island can be controﬂeﬂ
{f the people reside on Eneu Island. (See also previous comments of
IIIr. Deugmg.) There are no other records covering the request in

tem No. 2.

T

|
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A

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

Item No. 3(b). Flease refer to the Brookhaven Nationa) Laboratory
i{nformatfon provided 1n (1) above. 1If body burden levels of Cesium-137 =
were to be equal to or greater than 3 uCi{, 1t would be expected that
radfation exposure levels at or above 500 mill{rem per year would result. foms
ghfs assumption {s based upon Publicatfon 2 of the International Commission
on Radiological Protection (Report of Committee II on Permissible Dose forfv =
Internal Radiation). In that publicatfon 1t {s stated that'the max{mum
permissible bodv burden of Cer{im-137 (assuming that the total body {s
the organ of critical refererce) for occupational exposure {s 30 uCi
(see Tab C). Sfnce the occupational exposure limit 1s 5 rem per year, (eave
the body burdan of Ccsiun-137 .csulting {n an exposure level of 1/10 of
- 5 rem g:r year ({.e., 500 millirem per year) {s 1/10 of the 30 uCi value, [+w=
or 3 u

K
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Item No. 4, Lawrence Livermore Laboratory (LLL) currently is in the
process of premawirn ta hnicsl articles for publicatfon in the scientific
1{terature addressing these {ssues. Consequently, the articles as such
do not yet exist, and the Department of Energy obviously does not possess [ars. s
them. However, enclosed (Tab D) 1s a copy of tnformatfon which the
Lawrence Livermore Laboratory sent to the Department of Energy consisting [+wm
of the food concentrations of radionuclides which LLL used in calculating
the dose estimates under discussion.

]

4
n

Item No. 5. The substance of the request addresses the basis of the ave.s
decision to employ the Federal radfatfon guidance. The most relevant :
basis for this is the Federal Radfation Council guidance as presented - ["wma
1:d tae Fegeran Registe st.er over the signatures of Presidents Efsenhower
& ennec e sarx

The text on page 6 and footnote 10 on the same page address the AEC ave. v
recommendations foi planhning at Enewetak, the bases €6r which are in
the Environmental Impact Statement.
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Item No. €. Lawrence Livermore Laboratory (LLL) fs {n the process of
~ preparing this document. It {s not yet available. The dose estimates

were provided by LLL, however, and copfes of what the Department recefve
are enclosed (Tab F). .

Item No. 7. In response to your FOI request in Item No. 7, the records
you requested are at the Lawrence Livermore Laboratory. They are {n 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. B. Risk estimates of somatic or genetic consequences of varfous
radfatfon exposure levels were not made. Risk estimates for some of the .
radiatfon exposure values fdentified (f.e., 170 mi1l{rem per year and
5000 mill{rem per 30 years) are given {n the summary statement of the .
National Academy of Sciences-Natfonal Research Council’'s Report of the
Advisory Committee on the Biologfcal Effects of Ionfzfng Radiatfon (Tab 6}

The Atomic Energy Commiss{on Task Group Report published 1n the Enewetak
Environmental Ihpact Statement, Volume II, Tab B, pages III-11 and 12
provides a somatic risk assessment for a radiation exposure of 250 mill{

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 information {s respensive to your request.

Sincerely,

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

7 Enclosures

bcc: Mre. Van Cleve, DOI
Mrs. Clusen, ASEV
Mr. Hollister, ADASEV
Mr. Whitnah, OMS

Dr. Weyzen, OHER
Mr. Deal, OESD ™

i

Mr. McCraw, OESD
Mr. Brown, 0GC
Mr. Gelband, AD-44

SATE
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Mr. Yarzs. Were the Bikini people gunder Feders) radistion
sandards !
LHA They were but the radiation dose from intake of food
E\.mwnse

'Am.{)id un,; fho over t.!lu tl;p! X ; ,
Mr, qu. None of the ¢ have gone over the top as far as the
cesium levels. Ther are v‘:%pclose togt?he maximum allowabl. dose
from the maximum of permissible amounts of cesium.
Mr. Yares. Are the people living in the bouses along the road?
l;‘_f_mﬂﬁ_l'&. and they are getting the radiosctivity in their bodjes

from their diet, from eating the Jocally grown foods. o .

In retrospect, this is probably the big mistake made in the becin-
ning of the resettlement program in that we made recommendation:
which turned out to be impractical in the sense that to have garden-
groﬂry: but then tell the people not to eat the products. .

Mr. Yarzs. Was he told to grow his garden and eat that food ! Was
he told that he could do that ! )

r . The original recommendations prohibited eating certain
of the loca] foods. -

_Mr. Ya7es. This is right. But I think I read here the houses were
built on psds of corel and that thev were told not to eat the coconut
crab. You say you brought in outside foods at the initial stages.

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

Mr Deal, Yes, sir.

CURRENT FLEDING PBOGRAM ON BIKINI IBLANDE

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

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

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

MONTTORING OF BIXKINT IKLAND

Mr. Yates. When did they get the cesium then! .
Mr. prYorne. As Mr. Dealindicated, when this high level of cesium
was revealed, & series of snalyses were carried out. '
Mr. Yatzs. When was it revealed !
Mr.eYorxc. in 1976. .
Mr Yares. Then the Department—were you still the AEC in 1976
T We were ERDA in 1976.
r. Yatzs. So you became a little more alarmed than when vou were
the Atomic Energy Commission. In *76 von first encountered this kind
of » test. i t you had been making of the people !

!;. Drar Yes sir.
T. A&W monthly, semiannuslly; evers four

monthe or w
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Mr. Drar I can supp

You & statement for the record I will give

you some informstion and we will supply s summary.

[The information follows:]

Pinding:

Chronology of Rediolopics! Berveys—Bikini 4toR
Yosr ond type of sursey

August 1964 : Early radiobiological sar-
vey of Bikini ‘apd EnewetaX Atolls
conducted by the University of Wash-
inglon for AEC. Measurements and
sampling were directsd oward ex-
ternal radiation soils, plans water,
and fah.

April 1067 : Survey to fill in gape to data
io order that dose estitmates cap be
made for Bikic' Atoll recidents. Team
led by University of Washington Ex-
ternal radistion messurement by the
AEC Bealtd and 8afety Labdoratory,
BASI.

February ma . Burvey work éone con.
currently with clesnup operations by
TUniversity of Washingtor scieptints
for AEC. sbpd by scieptists of tbe
Western Environments! Research La-
boratory of the Esvironmental Protec-
tion Agency, EPA. under s mewmor-
apdum of undersianding with AEC.

Jupe 1870 Tearm led by University of
Washington with mnarticipstion by
Btafl of the Public Health Bervice and
AEC. Collectiop of the 8rst air sam-
ples. Also collected soila plants ani.
mals and made additional external re-
diation measurements.

May 1972: Yoliowup survey conducted
after coroouts plunted oo Bikinf and
Tils T-'znde a3 souming construc-
tion started on Bikin! Island. Tesm
Jed by University of Waahington with
participation by scientists from the
Western Environmental Research
Laboratory, EPA, spd AEC. Team
performed air sawmpling. collected
solls plants. apimals and made ex-
terpal radiztion messurements

April 1974 : Followup survey of pumer-
ous Atolla ipclvding Bikini, eoo-
ducted jointly by staff of University

. of Washington aod Brookhaven Na-
tiova! Laborstory for the AEC. The
survey team collected mmples of
soils. plants. apimals. ground water,
and made external radiation meas
vemrne st

JUDE B 3 5 of pumerons

. » -vpdopcted atly by Univer:

sity of Wasbingtor and Brookhaven

Nationa]! Laboratory for the AEC.

Sawyies of 90l and food colected

along with external radiatioc meas-
wrementa.

Photograpbed and identified organisms

og reefs apd {slands No gross anom-
alies ased ip plants and animals due
to radicactivity. See UWFL~88.

Major contributor to total exposure on

Bikini apé Epevu Ialands is Ce-137.
Levels vary considerably from island
to faland in the Atoll Bee HASL~180.

Confirm earlier survey results for ex-
terna! mdiation. Cs-187 and 8r-80
predominsate in terrestrial organisms.
Co-80 and Fe-55 in marine organ-
izms Bee NVO-208-6.

Confir earlier survey resuita Levels
of Pu {n air are twvo orders of magni-
tode below FAC guides See
SWRL~-111r.

Radioonclide levels slowly decress
ing Earlier estimstes confirmed by

these data.

8See BNL 50474 and NVO-280-32°.

See NVO-265-32' and BNL 50796 in
presa
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Apri]l 1973 - Preliminary survey of Bi See \V0-206-X2' gpd BNL 50786
kini and Enet lsland: condocted
jointly br University of Washingion
and Brookhaven Nationt! Laborstory
for ERDA . Screening survey of exter-
ma] radiation lerels and collection of
some poil and vegeltation mmples in
preperation for s major gsurvey later

this vesr. .
June 1975: A major 8pe grid surver of Exposure rater oo Bikini Island
Bikini ané Evoeu 1sland external ra- higbly variable Eneu Island dose
diation levelr was conducted by Law- rates Jower thar Bikini. cistern
repce Lirermore Laboratory for water on hotd irlands is acceptable
ERDA witl participstion by scien- for drinkivg Some well water ac-
tists from EPA. University of Wasb- ceptable. other wells unseceptable
ingron. Brookhsven National Labors.- for drioking. See UCRL-SIRTI.
torr. and ERD.A. Also mmples of 81870 Rev. 1. 51813 Pr. 3. 5217C.
soil. plants. snimals. and cistern and 8187 Part 2 GI8TH Part 8, SIRTH
ground water were collected. PL. 6. NVO-266-32 ' and BNL 506G

April 1976 : A surver of external radis- To be publisbed.

tiop levels oo Nam lslapd. the 84

larges: island at Bikini Atoll. eov

docted dbr Brookbhavep Nations! Lab

oratory for ERDA.
Beptember 197C. Conduct of a joint To be published.

surver of § Atolls ipcluding Bikioi

by University of Wasbington apnd

Brookbavrer Natinnal Laborstory for

ERDA Survered externa! radiation

letels and collected environmental

s mples. )
April 1977 . Site visits by Brookhaven Bite {dentified. agreement obtained.

Natiooal Laboratory to plap instalis-

tion of windmill pawered air emio-

vling stations. Bikini Atoll opoe of

four sites fur iopg-term kir sampling.

Work supported by ERDA. .
October 1977. Brookhaver Natiooa! Duta not yet sraflable.

Laborstory fpstalied wind-powered

long-term air esmpling statiop oo

giok}lzm Island. Work supported by

In 1205 Counting end Unine Bsoa.uay Eampling—Bikini Atoll
Year Sampling ‘Counting *

1870 °: Pooled urine collected. analrzed for Sr-80, Cs-137. and Pu-239.

1871 *: Ponled uripe collected. analyzed for 8r-90. Cs-187. and Pu-238. 240.

1872': Ponled nrine collected. Ce-137 concentratiop showw factor of 4 incresse
oter 1070. 8r-80 ipcresse is factor of 2. )
1973 °: (‘s-137 in urine higher than 1870 by factor of about 10. 8r-80 incres s ix

factor of 4.

April 1874 ¢: First (p vivo counting of Cs-137 in Bikin! residents. Cs-137 vrine
values about same as 1973. Br.90 levels down pear 1970 values. Pu-239. 230
higber than 1871 by factor of about §*

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

Fall 1876 : Pu-239. 240 bigber than 1971 by factor of 2.' Cs-137 urine talues .

! Results from srvers! sarve Ehmhd (> soe report. Br-00 and Cs-137 are dominsnt in
the terreatria! edrironment. & apd P55 ia marine eavirooment, 8nd . .m-24] and
F LS uo are ixportast (n soils Radscactivity on BSkia! Atoll has decline¢ ignifcantiy

: ??nr\nu sec. Cferest In@ividuals ot &ferest times as people come and go at Bikint
isiap
? 8 BNT 3424, Rept 1975

*Tvess ressltc guspect samples may have ber contaminsted. error i Bessuremest
te 2300 0/0.
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kigber thar 1970 by factor of about 30. 8r90 higher by factor of about § Memo

to Livermanr May 11 2977

May 1977 . Becond in vive ecounting of Bikin' residents Collection of large volumes
m results suspect The sverage Co-137 bardes for 22 ilpdividuals

ta 1977 1s 10 times the sverage for £ individuals in 1974 Two individuals bad

body burdens of Co-137 of 88 2Ci/kg which ia very dear the maximumn permissi-

Sle burden of €8 8C1 /kg. Memo Conard to Liverman May 11,1977

October 1977 : Large volumes urine samples collected under controlled conditions

to avoid croms contamination. Basults to be availabdle iz May 1978

] ' We made resurveys of the Bikini environmen incl_udinﬁ
soil and groundwaters in 1969, 1970 and 1972. Annual collection o
urine samples for radiation mfyns began in 1870, and with those peo-

ple who were working for the agricultura] and housing projects.
Mr. thngl F
es, §iT.
) r' 'aTEs. Did you have non-Bikinianc working for them at that
time

M:, %L I can't answer that. sir.

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

Mr. Yates. You examined them as well. Were they examined
through that time !

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

Mr. Yates. Gosahead.

{r. L. We later included collections from the people who had
return living in the houses: monitoring the Bikini residents was
done by whole body counts in 1874 and 1977.

Mr. Yatzs. What is s whole body count?

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

gr. Yatzs. Is that the same strontium!

r. Deal._They travel together in the body. You can see thst the
strontium 1s——

Mr. Yartes. These are like the heavenly twins.

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

We had s major resurvey of Bikini and Epeu Islands in 18%75.

RESTLTSE OF THP 1915 RADIATION SURVEY

Mr. Yarzs. Until 75 you found nothing. What did your tests
ghow {

%r. Drap. That is when we began to see the rise in the cesium.
T.-1aTEs. Will you place in the record s statement representing

the levels you found?
[The information follows:)

DOE ARCHIVES
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Mr. Yarms. D j are ERDA

find the
. *75 we were asked by the Department nf Interior for
oM T BUlding sdditiona] bouses in the interior of Bikini Island.

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

Mr. Yarzs. Were these tests being taken prior to 1975 as well!

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

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

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

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

E:_{HL That is s very good question. )

r. McCraw has done a lot of thome surveys.

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

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

Mr.pEYorwa. It started in *76.

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

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

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

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

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

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

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

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

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

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

CTRREXT METHODE OF MONITORING

Mr. Dtxcax. What about the measurement of the Jevelc of cesiuny
the 3 . £ (hal i1ncreasing 1n soplistication so

at your measures can detect Jevels that were previously undetect-
able! :

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

Mr. Drxcax. You did early in 1975, But your first whole body count
n in—-
r. McCraw. "74.
r. Y ATES. Is that when you first detected the increase ?

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

diM.r. Ig)r.\'ca.\'. Were your measurements in accordance with the pre-
ction ?

ti_r._.\_im;d'es. All of the surveys that we have done have tended
to support the earlier findings. We have gotten « better body of data
and more confidence in the radiation doses we are predicting. and we
sre looking a* the actual items of the diet and do not have to rely on
estimates of radioactivity in the foods that the anplc are eating.

Mr. Drxcax. But your whole body counts in %4 were not alarming.
It wasn’t until vou went back in 75 with your major resurvey that you
-w::; began redict higher d he bas:

c .In 1975 we to ict higher doses on the basis
of samples we had collected. In 1977 wﬁ:en the segond whole body count
wac done the levels were a factor of ten higher than in 1874.

FEDERAL STANDARDE AND CURRENT BIKIN] LEVELS

Mr. YaTtes. Above the Federa] andards!

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

Mr. Yarzs. Who is to sy that the Feders] standards are aocurate’.

Hox do you Ig‘n’o‘; the‘LF eders] standards are acceptable! ;
e don

r. Yares. Why do you establish standards and sy if you come to
*4a «tendard srerything is fine, and if you go above this standard it is
..+ aue. How Co you know the Federal lmg:rds are not carcinogenic !

r. Drav I think in the radistion protection field that we are con-
ce we have snother philosophy which is the lowest prac-
ticable solution to & problem and it is believed that the people who
work with radistion will not receive—
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:igd'dyonr-op measurements show sowme level of cesium in
E.HC&AV.Y
o ‘cax. Do you have any way of knowing that he will not get

Héﬂnx, N

o
Mr. Drxcax. That is all T have. I have to go to another committee.
I just wanted to worry you

Mr. Yares Wait one half minute for my question.

Getting beck to my comment about the Federa] standsrds, my son
was treaied for s tonsil disease in 1044 by then spplicable medical
sandards He was given radiation in the trestment of his torsils.
Everyone thought it was Tu.t. It was s common medical practice.
Thousands of young ;nope were having their tonsils removed or
shriveled as s result of this treatment. He, like all the others of that
tgecg:ol:g, are now threstened with cancer because of having been
irradi 25 years ago. So now these people—I assume the radistion
he received may have been comparable to the ingestion of cesium or
strontium.

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

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

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

Mr. Yates. You might go now. )

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

‘dz._éi(ﬁus_\\': e.re Jooking at 30 year standards, to keep the dose
down for s long period of time. We are trying to keep the dose in a
vear below the annual standards, and all the 30 year doses below the
30 year standard.

skt

i

rodlod

SAFETT OF BIKINIANS TNDER PRESENT CONDITIONE
© Mr. Yares. That br'mEs us to the question st hand. Yhat sre vou,
going to do? You have the Jevel of cesium and.stron gjlum in the Biki-
ni isi : j2ars. Thev are still on their 1sland.
‘e v off? For your own good. you ought to
M%_Da;u_\(r. Chairman, I don't know that anyone thinks that this

is s life threatening situation at this time.
Mr. Yares.

It is the kind of thing that if you let it continue over a
Jong period of time then it would begin to be of hazard to their health.

DOE ARCHIVES
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ere he savs—the article is titled. “U_S. E Safery of
Return to Bikini Island.”

Nine years ago the T.S. Government told tbe Bikini Jslapders it war safe to
Feturs to their atall, once the site of nuciear weapaons tests in the Pacific Some of
the islanders went home. But now the governmen! bas found that j1 wa- wrong.
According 1o tests last year the groundwater ip Bikini is still too radiosctive
for buman consumption. 80 are the cocoputs and fruits and vegelahlec grown
ip the still contaminated soll. Bo the Interior Department bac very quietlls
asked Congress for §15 miilion to move the islapders to another Jocstion.

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

_léra.%\'s. it is. If it was practicable for the people to only eat
outsiae and mavbe have to drink outside water. then we think
that goes within the Federal standards, and thsat is the only guideline
we have to go with.

Since that is not a practical solution and we do see a rise in the
cesium in the whole body counting. we believe that they should not
be aliowed to eat the food on the island. and it is probably not & prac-
tice] situation. Any additional resettlement should be on Encu Island
where thev can have their schools and other facilities. That is the
direction they should move and not try to do that on Bikini Island.

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

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

CURRENT FEEDING PROGEAM ON RIKINI

~ Mr. WixxeL If T might speak to this part of the discussion, becsu<e
it brings in the present time period What is being discussed illus-
trates, as you have pointed out, one of the difficulties of administration.
Decisions must be d on available information. Qur decisions have
to be based on the information which you have been given, which 1
also have been given, by representatives of the Department of Energy
that local conditions would be safe if ample outside food sup;lies were
provided for the le on the island. In addition, we provided equip-
ment for fishing in the lagoon. The outside food is sent in on & regular
basis. These food supplies, while not attractive in all respects from the
point of view of the normal diet, because some USDA preserved food<
are included, provide s food standard which is in terms of nutrition
far above the average as far ss diet in the Trust Territory is concerned.

Mr. Yates. What does that mean! You deliver K rations to them!
What kind of food are you taliing about !

Mr. Woxe Dried foods, fresh fruits and vegetables from Ponape,
as varied s diet as far as protein, sarch, carbohydrates is concerned. It
is prepared by putritionists.

DOE ARCHIVES
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Mr. Dry_Ldogut boow why they don't coun! (o clideddm It may
o 9EETEST lon of sithing st
M. Yares \Whyisthat !
Mr. pr Youne. T am informed by the medical authoritics at Hrook-
naven. that the children under 5 are too small 10 be subjected to the
w» hole body counts.
Mr. Yates. Why!
M1 pE Yause 1 dont know whether it is the size of the eliild or -~ &
whether the neasurement itself might have some eflect on the child.
pat the wholte body count is not given to children wider & veats.
UMy, Yames. Is there an application of some kind of radiation 1 the
test itself? . .
Mr. DeaL No.sir . - : ‘
. YATE~. Then why don't they give it tothe children? .
Mr.ue Youxa. Dr. Wevzen from D.OLE. s here.
Mr. DeaL. This is Dr. Weyzen from our medical gronp.
Dy Weazrs There are fwo prablems One involves Yvive still Loy

'

Aottt 20 inntes b bl Ut s s pred b Wit L e
oo prooen gs tlr cabihinition o Toe tns el ) I NG B

lnmted Jor sl persons, Yo eret QU erroie o ooy gt

.t A Ti~: P all Mo know, the efulaen may have been con-
wminatedtoo ! -
XITTTIEAT, S es, sir. 1§ they have been drinking the coconut_milh.

CATSES OF RALIATION EFFECTE ON RIRINI ISLAND

Mr. Dexeax. What account- for the rather extreme variations. from
0370 which is within vour hmits1o1.180? :

Mr. DraL. ] am at a loss to answer that. Mr. Dunean. unless the
possibility that some of them didn’t eat as many vocanut- ov drink a-
mich coconut milk. There could he some variations of some kind
their metabolism. 1 really don’t know.

Mr. Yames Does gnvhody know 4

Mr. MeCraw. Yoo T hnow, Basieallv twa things aceount for the
varitiaot, OBe Is dusl oW fpaeic af L varions [CIHEER PSR TR LN
vartons indiviitbe ave ctnet, 1 he ot n 18 Vol sonie oF The T

! ) s

HaTe Deen Inang on the -l 0 lon Tt ——10
TUULICL ol eyt ey tetteer 1o Py e R A I AR L AT A
Tt gt aaa gy iot] 0 sevetsy] v o,

Y ATES. Suuineschien !

Mr MeCraw, Abont 1852 ] Lie earliest ones camne inalout
1"“':‘ =0 soine_poopie hnve hoen thepe G ye-irs, svine -y Vel -, st fave
Ao Lyear or Tees, 1he v bmdens of cespan Tl Jl g it
Hetion of tine. so the dndiyadugl= an 1t e popufation that bave been
heTe T Jonwest and bi:ve been eating the Juvgest guanties, feis et of
'j"m‘.m."rﬂ‘\'e the highe=t bhurdens anl i AR ferreet raelin.
huu*g- e

AT Yates, 1 Lave the impression thut vou told the committee that
i 1977 vou suggested to the people on the island they ought not to eat
the food there. but that you would provide the food from outside
<ources. If that is true, why did the count nevertheless go up in 1978?

Mr. Drar We understand that they biay i e 1
%asn't there s

DOE ARCHIVES
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tO us. Theyv end that the %x\g\‘n)\nra ILM‘L'_Y..‘.;‘_,. PPN PO I Ih:‘

ERALr o

had s drought. and @ shortage of fresk warer andalioy avese diinking
AToTC oI CoooT it ik Lhan thev nuoht ordinarily.

p—

.OLTSIDI. FEEDING PROGRAM FOR BLEIN] RESIDENTE

Mr. Yartee. Did they eat the coconuts and did they drink the milh
bzcaus vou weren't providing them with adequate food and water?
Mr. Dian. 1 will have to defer to our frien3~ in Intepior ousedat
wgs provided.
. Yarzz. Will somebody answer that! Who are his friend: in

Imer.' ’
—;i swar. Tamuot sure

y, ] X
Moo Y aTes dppoecedy von don't have any friends,
M. D ) wasefraid of that.

Mr. Yans Somebody ought teranswer that question. .

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

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

Mr. Yarrs. Who did you have in charge of this operation?

Mr. WinkeL. I was in charpe of the operation. and under me the
District Administrator was in charge of the aperation. The fecding
procram was initisted in October and November of 1977, and ample
{ood supplics to provide a halanced diet were delivered. have been
delivered. Nutritionists accompanying these supplies and staving with
the peaple for a period of time to help them and assist them in the
utilization of the food and so forth. We have na reason to believe the
fond was not consumed, inasmuch as there is no evidence of uncon-
sumied quantities in any size at all.

Mr. Yares. What kind of food did you deliver to them? Did you
alwo deliver watertothem?

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

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

Mr. Yares. Let's hear from him.
19t vearc trying to find ont i€ whe thev went back ta the coconuts
and the nitlR i UmtTCore warned agamst caring the coconuts an
i
]'"'m"'tl. d ). pEBrUa.-1 am the Deputy Administrator of the Marshall

slands.

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

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

Mr. O.neBruy. Yes, sir. .

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

Mr. 0. pEBruar. The last time T was there thev were still eating the
coconuts. They have been told not to eat themn. To stop them from eat-
ing that. sir, we have to remove the people from the islands or cut down
the (otal number of trees.

Mr. Yartzs. That is the only way you candoit

DOE ARCHIVES
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DESIRE OF BIEINIANSE TO REMAIN ON BIKINI ATOLL

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

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

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

CATUSES OF RADIOACTIVITY ON BIEINI ATOLL

—

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

The reazon they nt i < boranse of the padinactivjty
f tie cocanys gnd swasce Tt was the food thie jntalic, rather than the
exteyrnyi capn-ns tl : A rglden .y o0t ¢
Irs. Vax CoLeve. I believe it is a8 combination of both.

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

Mr. I'ear. 1 think mavhe both are richt. The esternal radiation has
10 LC CONsldlicu. 1he INtemal 35 0 Thole that it overshadews the

q*g:nal. —
M1 Yates. How potent is the external: and suppose you did not
have the internal radiation? Would it be feasible for them to remain?

Mr. Dran The exte jation jz abant like v )

Mr. Yates. It would be as dangerous as Denver. Colo.. is to those
i oz Do vert

Mr. DeavL. Yes, sir.

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

Mr. Deav. I hope not.

Mr. Yates. So. therefore. the amount of external radiation in the
citv of Denver is not considered suflicient for that citv to e evacnated.
T assume. therefore. that if that is the same condition on Bikini. the
basic cause for vour suggestion or vour recommendation M_B&J,%
ians Le evacuated is the ingestion of the food and the water: cot !

LY 1N

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

;B . right!
AovoDEAL - escsir. the other islands are quite—
Mr. Yarre. That orte ye to the basic question then: Can 3y L

YOl OTHeT sanrees Lhat would permit them
e i the radiated Jood

them and ove them water

TRINT SO That they wouid not be takn

XIt. Dral. If vou ask my opinion. Mr. Chairman. L\JALLM‘
people hving 3

concluded thiat it is probablv impisctical to have n

opm—
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an ares where thev arc able to faru it and to take the water from the
area. I think that is o practical situation.

CONTAXINATION OF POOD SOURCES

Mr. Yates. Supposc you were to plant other caconut trees. How
long does 1t take coconut trees to come ¢

Let’s ask the next question. We telk as though coconuts were the
onlv food there. Isn't there other foxl?

Mrs. Vax Coeve. There is. indeed.

Mr. Yates. What other foods do they eat !

Mre. Vax Curve. Breadfruit. papays.steet potatoes.

Mr. Yates. Arcall of these contamninatcd!

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

Mr. YaTes. That is because of the soil being contaminated?

Mrs. Vax Coeve. That is correct.

Mr. Yates. And the contamination in the eoil ic tran<ferred tn the
food. and thore 3s DO NN YTy Gl BT dont Yoot Ut Tt oot
tefinated st hie sasuagy

“SIT. DEAL That is.orrect.

Mr. Yates. How much o a chore is it to bring food in from the
outsid: ? Suppose it wire a barren atoll: they didnt have the oppn-
tunity to grow things.

Mrs. Vax Cieve I think it is entirely feasible to bring fool in
from the outside. What we believe. however, alsn 1o Lo Sy S5 tloL it

is nor_fLeasillde 10 exyn T Jelane e o Jpve o g gt
not eat the thing: thigtapegrowme there and not dili, fin Sl I

1 e W oe conl Tood thern Nty Jronme Onls e seilana, 1t W
coutd not bar them efectively fromn eatiner ocal pro e,

CONTAMINATION OF GROUND WATER

Mr. Yates. How do they got their water now? What is the water
that is contaminated ? Is it from wells?

Mrs Vax Cieve. It is a groundwater supply a< Tunder-tand 1. ye-.

Mr. DEar. My understanding is that there are some cistern- 100.
some runofl water from rain. Lut T think it is the wells too. They imve
to use the wells under certain conditions. There isn't enough cistern
water.

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

not contaminated, is it?

\fy Tiry,. Not to anv extent to cause them this kind of problem. sir.

.. = dud 1. sellswpter js contmipjpnted ? ‘

Mi. e Yes. siritis
My, Yates T thiere any way of decontaminating the well water?
(an vou boil the contaminants out ?

Mr. DesL. No. sir. It would take a verv sophistiente
resins used in chemical {TOCCSRITY ove (e radinacvity.
AT STA, How Attt o U R e ds it !

Mr. Drar. 1 reallv don't know. \We have never Jooked at that prob-
len, that 3 know of. except back during the fallout days there was a
questic . about decontaminating milk, and there was some Jooking at

DOE ARCHIVES
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LOCAL FOODS BANNED IN 1874

Mr. Yartzs. TWe are now up to 1976. Let's go backto the interroga.
tion on page 1171:

“Mr. Yates. Were vou still the AEC in 1876!

“Mr. DEar. We were ERDA in 1976.

“Mr. Yares. So vou became a little more alarmed than when you
were the Atomic Energy Commission. In 197€ you first encountered
this kind of a test Is this an annus) test that you had been making
of the people!” ’

Of course, in retrospect now my question is not correct. because you
knew abont it in 1074. You knew about the water certainly in 1674
In 1976 the coconuts were first becoming ripe. Mr. deBrum. together
with the Bikinians, was eating the coconuts. But you were not drink-
ing the water?

Mr. DEBrrar. Not the well water,

Mr. Yates. Were vou eating the pandanus in 1976

Mr. DeBrry. Some people ate them. .

Mr. Yarzs. They ate the pandanus. TWhat else was growing there!

Mr. DrBrry. Papaya was growing on the island.

Mr. Yares. Papava. Anythingelsef

Mr. DeBrrys. Pumpkins.

Mr. Yares. Pumpkins?

Mr. DeBroyr. Yes.

‘L‘[r.vl'u'rs. And people were eating all of these things. all the vege:
talies?
~XIt. DrBrrv. We hed indication that some of them admitted they

atethem. sir,
Mr. Yates -t 4 :
Mr. DeBrrar. Yes ' :
My, Yatrs. And wers vou -op wwere not tneat them !

Mr. DeBrua. They were told that if svaccuestianablesir. and not
— old :
to ent them.
s mna——

INITIATION OF TIPI FEEDING PROORAX

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

Mr. DeBroy, Yes.

Mr. Yates. And water?

Mr. DeBrry. No, no water.

Mr. Yates. Just food!?

Mr. DeBrrat. Yes. .

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

Mr. DeBrrat. Yes. . -

Mr. Yates. And you were sur;pl_ving them with food. Were vou

1 (34

5uenh'jn__;.h.c~ macither .
Mr. Delirva. At !wm_to__ﬂ‘tnnlv them wit. enough.
i s 1d not eet there 10 UmMe, SIT

‘There werr ) .
- - meantin 1o eat cosnnute?

[T, 1 ATES. Soin Lo
Mr. DeRrrat. Sometines thex tin onyle ¥ . indi-
cated that <
“IIT. Y ATES. Thesad !

Mr. DEBrry. Yesa o

Mr. Yates. Why could you not get there in time!

DOE ARCHIVES'
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Mr. DzBrea. 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. DeBrrat. We were down to one ship for all the outer islands
at times.

Mr. Yatrs. And one ship would not service the islend or the people?

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

Mr. Yares. How many ships do vou need for the food for the
people who were on Bikini? Wac one ship adequate for a month’s
mgrly of food?

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

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

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

FREQUENCY OF SERVICF TO RIKIN] 1SLAND

Mr. Yartes. Mavbe we had better find out about where v -~ work
throughout the islandz.

Hor long would vour lap=< be ! Presumably your schedule was one
ship & month with food for Bikini.

Mr. DeBrra. Yes.

Mr. Yates. And liow often were there lapses in this?

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

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

Mr. DEBrrds. Two weeks after.

TYPE OF FOODS PROVIDED

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

 meats, milk.

Mr. Yates. Nococonuts?

Mr. DeBrry. No coconuts.

Mr. Yates. I mean fromn the other islands.

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

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

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

Mr. Yates. If vou were a Bikinian vou woul Ravo liked cocanuts.
would vou not. {rom ather sy

X1, DelBrval. 1 would De climbing a tree and getting it mvseld.
Mr. Yates. You would not worTYy pOUT Tadiation. )

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

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

Mr. McKay. Would you have authority toapprove it!

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

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

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

Mrs. Vax CLEvE. Yes.

Mr. Yates. Mr. DeBrum. vou said it coconuts were nat_supplicd fo
youaa BImnan, You would b ol g el ool 0L

“XIT. DEDTUSN. 3 es 3 they Were availaple onthe jeland, yos,

Mr. Yartes. And Tt avinlable g thie jeland. ave thev not?

Mr. DeBroea g s

Mr. Yarrs. Sof yvau do pot mive thew the eacanuts they are going

to climb the 1rer: 10 oot the eocgrnte pyven 3 they are containinates
SIT DL Bruas. They have beep doiucalol oir

NATTRE AND THE TYPE OF ANALTSIS BT DOE

M. Yatrs. Let's go back to the interrogation.

“So yvou became 8 little more alarmed than when you were the
Atomic Energy Commission. 1n 76 yon first encountered this kind of
« test. Is this an annual test that you had been making of the people?

“Mr. Dear. Yes, sir. ” .

“Mr. Yates. What kind of tests. mo..thly. semiannually. every four
months. or what { : _

“M- Drar I can supply you o statement for the record. T will give
yo' son  information.”

Then «vere is placed in the record on pages 1172 and 1173
& pretty go~d statement of tests that were made and a very bad esti-
mate of the <sults of the tests. We find in 1964 the findings. “plhoto-
graphed and 1lentified organisms on reefs and i-lands. No gross anom-
alies seen in plants and animal: due to radioactivity,”

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

Februarv 1967, “confirmed esrlier survey results for external
radistion.”

That does not tell us anvthing. “Cs-137 and strontium 80 predomi-
nate in terrestrial organisms. Co-60 and Fe-35 in marine organisms.”

TWhat does that mean. Dr. Deal!

{r. Drar It means that in the fish that they were eatching they
fournd cobalt-60 and Fe-55.

Mr. Yarrs. Inlarge amounts!

Mr. Drai. 1 do not know, sir.

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

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

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

Mr. Yares. Okl
Mr. McGraw. For Bikini 22 people in the sample. The value .
uite 8 bit higher than Rongelap, but still a factor of like a third of
the standard that we would evaluate with. This is of course 1977

pumbers. ?

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

revious page the value for Bikini was . 125, 50 and 1077 °
the values went up by a factor of 10.
DATES OF WARNINGS TO PEOPLE OF BIEINI
Mr. Yates. If all this is true. sir. why four vears ago in 1974 were
ycu advising Mr. DeBrum to tell the Bikinians not to drink the well
water and why were you then—you were bringing food in four vears
ago because theye s iy 1 ¢
r. DEBroa. That is right, sir.
Mr. Yates. Containinated ar
Mr. DEBrry. " That s correct. sir.
Mr. Yates. ThémTIE Y000 came in two years ago. right? W\ "en _ud
the coconut trees start maturing’
Mr. DeBrry. Mﬁw
Mr. YaTtes. Were you allevine them to eat the food that was grow-
ing on Bikini two vearsago. Mr. MeGraw?
Mr. McGraw. Were we allowing them two vears ago?
Mr. Yates. Yes. -
Mr. McGraw. When was the recommendstion made? Did vou say
four years ago! -
Mr. DeRruast. Yes. approximately
. YATES. ) ou have coconuts growing on Bikini two vears aga.
You have pandanus and papayas and breadfruit growing two venrs
ago. Four years ago you told them not to drink the water. there was no
food. Two years aeo had vou told them not to eat the food. Were you
told not to eat the food two yearsago
Mr. DeBrey. That was the time. four vears ago. Mr. Chairman.
that people were told that they were examining their food and they
had suspected—
Mr. YaTes. And they were told not tocat ic?
Mr. DrBrrar. They were di ced from eating.
Mr S _Were thev told not 1o eat the all throueh this
penod? Thev were told. ; i C W urne (his
[r T Racae Yeog,
s!r. Yu"r;s. Were thev told not to eat the fond all during this
r
Jir. Del3rta. Until further analysis convinced them otherwise.
Mr. Yares. The analysis never convinced them ¢
Mr. DeBruar. Never convinced them.
Mr. Yarus. So they were tald all during this poviod Rot to eat the
Mr. DeBrrar. Yes.
S———" .
pPOE ARCHIV ES

cnnib?l



SANiL?75

$48

ADEQTACY OF FOOD SUPPLIED BY TTPI ADMINISTRATION

Mr. Yartes. And in the meantime you were bringing them food!

Mr. DEBruat. Yes. sir. ' '

Mr. Yares. Every month except where you lapsed !

Mr. DeBrras. Yes, sir.

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

Mr. DEBrrat. Yes.

Mr. Yates. Youare sure of that!

Mr. DeBrua. To the best of my knowledge sir.

Mr. Yams. Isthet true, Mr. Weisgall!

Mo Wizczua. That is not quite the understanding of the Bikinians.

A My Levitiens hac esplajne e _the penaple livine ikirs
wonld cat the food srowine on tize dsland cven thougl they had been
DAVIE G Ut It Wil quesCetaaine, whe tele Sl JToanal el

iie boals were not colning on as regular besis as was hoped

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

REQUEST FOR MORL MONTITORING OF BIKINI

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

Mr. Norr. The second request we convey to vou today. Mr. Chair-
man. is that your subcomnmittee closely monitor the upcoming radio-
Isgical aind Juudstuff tests to be conducted at Bikini Atoll. The people
living on Bikini Island desperately wish to remain on Bikini Atoll.
and they are hopeful that tests on Eneu Island will shorw it to be safe.
They understand that the recent test resulis are preliminary. and they
ho{w that resettleinent on Enen will prove to be possible.

Mr. Chairman. we cannot describe . hs sorrow felt by our people as
that Jearme scith bitter disappointment. that they must once agein
Jeav-- “:kin). Despite the contradictory statements of the US. Gov-
e amu * over the last ten vears. the people of Bikini have begun to
understa 'd the situation they face. They have told us that if the up-
comine 1«.1& show that eur people will not be able to live on Bikini or
Eneu for 1. v next 40 or 50 years. the people living in Bikini are pre-
pared to relocate to Kili and Jaluit.

TPGRADING CONDITIONS ON KIWl ISLAND

A move to Kili. however. and the establishment of Kili as 2 perma-
nent home for the next two generations of Bikinians cannot come with-
out help from the U.S. Governinent to develop Kili as a functional.
livable community.

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

i me .o Bikini the next year. As we face the ibility of 50
more vears on Kili. it is clear that we must think ams plan in longer
terms.

As vou know, Kili is an island with no reef and no lagoon, and access
to the island is very difficult for most of the year. Faced with these
conditions. our people have not processed copra in large quantities be-
cause boats visit this island rarely. Months frequently go by without
s visit from passing ships, and our only communication with the rest

I ae world s by radio.

DOE ARCHIVES,
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" BROOKHAVEN NATIONAL LABORATOPY
o ASSOCIATED UNWERSTIZS. (NG

. = LN
Uz om Ivew YO 41572
Stety & Liwvidnimee S Fildelihlr . Lov- o (5450, 345 4207

‘June 22, 179

Dr. williem L. Rokisorn

1~4%t2

Lawrence Livermore Laboretory
P. O. Box BOE

livermore, Caiifornia “4°5.

Dear Bill:

The enclosed talles [resert dosimetiric and body burder informaticn
or, former Eikiri residernts. Net external éxposure rates (background su>-
tracted) were ottainel from “Exterral Exposure Measurements at Bikirni
Atoll", N. A. Greenhouse et &l., BNL Repcrt (in press). Dosimetric models
were ovutlined irn seversl irnfcrmzl reports anc are available upon reguest
Input data were obtained fror "Whole Body Counting Results from 1974 to
1979 for Bikini Island kesidents", R. £. Miltenberger et al., BKL Report
(in press) and frorm un%utlished bicassey results. New information on the
long term remcval of 1 7Cs is being derived from replicate counts of
former Bikiniane done in January ané May 1979. This preliminary informa-
tiorn is aiso incliuded, but we woold like to corroborate these results with
urine bioassay dats w..Ci: wiil r.z- e availatle for several more weeks.

If you have any cuestions or need adiditiornal information, please
cortact me at FIS 66€-4207 or BoL Miltenberger at FTS 666-2503.

Sincerely,

&

N. A. Greenhouse

NAG/lm
Enc’osures .
cc: E. Lessard DOE ARCH.VES
R. Miltenberger
J. Naidu
T. McCraw (OES).~
B. Wacholz (EV)
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Iné:vidual Dosime:ry Data for Bikirniars - Exrlanaticn
of Colurr. Headings

Comments

Colum. ) Iten or Der:ves Quantaity

Hams

ID Number

kesidence Intervel

9OSr‘and QOY Bonz Marrow Dose
Equivalent During and Post
Residence Intemval

137Cs + 137UEa Decse Ecuivalent
Duranz ani Fost Recidence
Interval

Net Exterrnal Dose Ezuivalent
Durang Regidence Interval

Total Body Dose Eguivalent
Total Bore Marir»w Dose

Eguivelernt During and Fost
Residernce Intervel

5001428

Mecasured Quantitv

Urine hctivity
Concentraticn

Boly Burden
Measuremente

External Exposure
Rkate Measurements

Personzl Inteiview

BN Medical Dept.
& SSEF Div. Records

Fersonal Interviews

Three Compartment
Model, Constant
Continuous Uptake

Two Compartment
MoGel, Mcnotonically
Increasing Ugptake

hesumed Living
Patterns

Sur ¢f Columns
5 and 6

sum of Columns,
4, 5 anc 6

DOE ARCHIVES



Ruesidence

INDIVIDUAL DOSIMETRY DATA FOR BIKINIANS

W5 5 My

Bone Marrow
bose Equiv.
During & Post

wuunm + puuszn

Dose Equiv.
During & Post

Net External
Dose Equiv.
During Residence

Total uoa%
Dose Equiv.
buring & Post

Tocal Bone Marrow
bose Equiv. Duriung
and Post Residence

z
e
O
2
&
Q
[a

1D Interval Kesidence lor. Residence Int. Interval Residence Int. Interval

Nunbuer Yeuars mKem mKem mhem mKem mRem
6001 1.3 130% 480 950 1400 1600
6127 7.3 39 580 950 1500 1600
6130 L12 49 200 94 300 300
6070 3.3 9.9 300 430 1300 1300
8113 4.3 17 % LU0 LT 1200 1200
6Ul1Y 5.3 190 420 oyl 1100 T
olll .80 7.1 150 100 250 260

6097 4.1 S1L* 430 520 950 1000 c

<

6115 7.3 97 760 BRO 1600 1700 .

¢

¢

6109 4.3 51% 240 520 760 810 _



INDIVIDUAL DOSIMETRY DATA FOR u~z~z~>2m.ano=n.uv

Total Body
Dose Equiv.
During & Post
Kesidence Int.

mRkuem

‘total Bone Marrow
pose Equiv. During
and Post Residence
Interval

mKuem

oomq 6 eo< 137 137m

Bone Marrow Cs + Ba  Net mxnmqsww

Dose Equiv. pose Equiv. Dose Equiv.

KResidence During & Post  During b Post During- Residence
1D Interval Residence lnt. Residence Int. Interval
Number Years miem wiem mRem

b0yl 6.3 14* 550 760
6132 2.3 62 1200 300
6046 2.0 27 400 240
6001 6.3 65 630 760
60Lb 3.3 59% 400 4
6070 10.3 185% 870 1300
6118 6.3 42 420 82
6117 6.3 110% 610 820
6128 1.3 1304 810 950
6122 10.3 86 380 1200

1300

1500

600

1400

12C0

1400

1800

1600

1400

1600

700

1500

899

Wi

1300

1500

1900

1700



INDIVIDUAL DOSIMETRY

DATA FOR BLKINIANS (cont'd)

90 90,,
sr & ° 137 137m
Bone Marrow Cs + pa Net External Total Body. Total Bone zu«qnt
Dose Equiv. pose Equiv. pDose Equiv. Dose Equiv. Lose Equiv. During
Kesidence During & Post  During & bost During Residence buring & Post and Post Residence
1D lnterval Kesidence lut. Residence Int. Interval Kesidence 1nt. Interval
Number Years mkem mkem mRem mkem mRen,

6015 1.7 31» 650 220 870 900
6030 3.3 39% 1200 400 1000 1600
6129 4.3 S51% 330 520 850 900
6027 3.3 39* 760 400 1200 1200
6010 7.3 Bb* 1100 900 2000 2100
6105 3.3 KDL 1100 40) 1500 15U
6033 8.3 150% 900 1100 2000 2100
6007 .88 15 190 110 300 310

r

6008 4.3 77% 850 560 1400 1500 =

- <

6071 1.0 18* 220 130 350 370 =

Lr

e mATYIULC



4

INDIVIDUAL DOSIMETRY DATA FOR B1KINIANS (cont'd)

womq & wo<

Bone Marrow
Dose Equiv.

Huwnm + wuuatm

bDose Equiv.

Net External

.Dose Equiv.

NOE ARCHIVE

Total Bone Marrow
Lbose Equiv. During
and Post Residence

Total Body
Dose Equiv.

Kesidence During & Post During & FPost During Residence  During & Post
1D Interval Residence lnt. Residence 1nc. Interval Residence 1lnt. Interval
Nunber Years mien mKem mRem mikem mRem
863 4.3 120 620 600 1200 1300
6086 8.3 240 990 1100 2100 2300
6069 8.3 150% " 580 1100 1700 1900
6073 7.3 130% 490 95 1400 1600
6072 1.0 18» 330 130 460 480
6119 7.3 130% 730 950 1700 1800
864 7.3 130* 960 950 1600 2000
o~
o
366 guu 130 1400 950 2300 2500 =
. L
6059 1.3 15% 240 160 4o - o o
L
6124 .88 10* 180 110 390 400



00€? 0022 009 ooot »£9 £°s Y409
0061 0081 009 0021 x€9 €S 9209
0091 0091 00% 0071 " w6E £°c €019
0041 G091 0R? 0011 xl7 €7 /€09
oce oTe 0Tl 002 01 a9 0809
oot 00%¢ 008 0091 vl £°9 2609
00CT 0071 009 07 ¥(9 €6 1609
00sT 00%1 0001 osY *R6 £°8 0119
ot ot L 09¢ »9°L Lok 9€09
00€1 002t 009 0SS »€9 €S 8509
oy oy EM waym waym Qaray 1aquny
I0ZSERL +quy 32UIPTSAY 1eAl U] ©qup ACUAPTSIN UL AJUIPTIAY 1rAxaINg a1
asuapisay 1504 pue 4.24 9 Aurang 2O0UIPTSIY Furang 1304 9 Surang 1904 9 Jugang AdouAprISAY
qupanq -Arnbl 3soq -aynbg asoq +Arnby asoq -atnbg asoq *Aynhy asoq
9 a0110K duog (v10L Lpoq Tv10L TeuxaIX] 13N 5nsmm~ ¥ mUNmA mo11v Auog
. %06 * *Soe

caAmHOYEY 20

(p,3U09) SNVINTNI® Y04 VIVd AMLIWTS0a TYAATATANT

SAante3ld



0097 0092 056 0061 LIUN et 9109
009¢ 00%e 066 006t »0€1 £t 109
0061 0nst otz oot 1 x67 9°1 %109
06S 086 ol 01s »01 GG- 2909
0061 0061 ang 0091 Y £z 6909
00¢t¢ 00cc on9 0091 vl £y 6009
ovt otL one 0ty (T €z 0509
0091 00e T 006 0fh ¥98 €L GaR
0061 0081 006 a]] x98 €L €09
0011 oott 02s o%s x 1S £" 2909
woym [CENLY N waym mayu LB LERY 1aquny
1eA13UT *3ul A0UAPTSAY 12A137U] ©qu{ A0UAPTIAY IUT IDUAPYSAY 1PA121U] at
aouapisay 1504 Pue 3504 9 Suring  QUIPISNY Furang 1904 9 Suping 1804 § 3uyang ADNAPTSAN
wcﬂhsa‘.>“:vu asoq ‘atnbl asoq -agnbg asog ‘atnbgy asoq *agnb3z asoq
y pu1a1xy 12 eq s moliey au
og 1210L Apof 1r10L 1 1 19N arer 1 el auog
»om 3 umom

3
tm
mm Aox1avy AU
Q
=

(p,3109) gNVINIXIG 04 Vivd AMIARISOT TVAAIATANT

ANl



00S1

ooyt

09¢ 009 ot €9 <t09
oty ocY 091 092 et 7 IARL)
00¢ 06"% 0z 09¢ <6 0t 9009
089 0¢9 00t 0Lt Lt £°2 2009
0081 0oLt 0s6 08¢ A 14 (909
001¢ 001¢ 00ct 068 Y £'6 $TT19
01s 00$ 0Lt ote 11 £t GET19
otL 0ot 0t¢ oLy it 8°1 5009
00cl 001¢ 0nA oott wL €9 %609
0091 0091 00¢ 0oct 1Y €7 £109
gTEpY, mayu wIyw [UESTLT aayw FELETY 1aquiny

{9A133u] " 1UT ADUAPTSAY [PAZRIUL  *IU] ITUAPTSAY Ul asuapyeay  [eArIU ar
ajuapisay 1504 pue 1s0d 7 duting  JUIPISIY Quranq 1504 § Burang 1804 § during AIUAPTSAN

e,
=
3
=
&

Jurang -agnbl 2asoq
molivy auog [e10L

‘atnby asoq
Kpog (miofL

-atnby asoq
1Pu121x3 19N

‘atnhy asoq

eq + S
mer T P een

‘arnby asoq
moi11vy auoq

a
o6 7 *Fo6

(p,7u02) SNVININIE Y04 VIVQ AYIAWISOA TVAATIATANT

csAntLlg



00€1 ooet 00% 006 »6€ £t G209

L)
@)
m
5
9]
<
<
B

0021 0011 oo% 0s¢L »6€ B % 9019
009t 00S1 028 0£9 09 €9 8909
nee Qult~ 9L 00CT 021 £°9 L6
e 0Ly 03t 0st 9°g 01 (345
o T 00Tt nie 079 61 €% €909
9L oel H MY 01¢ £y £y 8019
082 0Lz 0ZT 0t 0°6 0°1 5509
00L7 00€7 0011 0071 o€t €8 L109
0SE ote 0r1 002 ¥8T 01 08
0011 00TT 0fYy 089 9% €c 9609
e mayu uayut . waynn mIN| SAPIR Jaquny
TeA131u] *qul 20UAPTSAY {PAI33U] . U] ATUAPTSAY T IUT IJUIPTIIY O R AL | a1
ouapysay 1504 pue  Isaq § Surang  3ouoprsay Suting  1sod § Auring 3304 9 Fupang  IanApLSAY
Juying -apnby asoq ‘aTnb3 asoq *aynb3 asog *aynb3 asoq *ATnb3 asoq
mo11eH auog [®IOL Apog tmiof TRu133IX3 33N ,:.ssma + auﬁma :Muuau wmoa
) 06 “06

(p,7u09) SNVININIE Y04 VIVA RMIIWISOA TYNATATANT

-

it

SANT43h



00¢

067

0Tt

SAAHOUV 304

oLt vl vt oy
0061 - 00L1 0011 086 0s? €8 €009
00%1 00%1 00€ 0011 c% €7 9T19
001¢ 0061 07s o01lt 0st £°9 8109
077 00¢ A otl ¥0T 66’ %009
000t 016 ¢’ 06¢ 0tt £y $909
09¢L 0zt 00" 0zt »6t €€ 8609
0011 0001 0es 08"% »0S £y XA
oont 0071 0ny 096 »6€ £t €09
0z8 06L 08¢ 015 xlT €2 0909
006 088 0cs 09¢ 61 £y €119
e Y e WAy ETT CECERY 1Aquny
TeA12U] squp AduApISAN 1eA123U] U AzuaprsAy 191 a3JuUapPIRIY  [PAIAIU] at
1soq § Surang 3ouapisay Jurang 1504 9 Jurang 1504 9 Jurang IIUAPTISIY

27uapisay 1804 pue
Jutrang °Atnbi asod
a011vH auog [e1I0L

*agnby asoq
Kpog te30|

arnby asoq
Teu131Ix3 39N

*aynb3z asoq

e S
weer b et

‘aynby asoq
moi11ey auog

p {
o6 7 *So6

(P,3109) SNVININIS HOd VIVA KALAWISOQ TVOATATANT

A0 T3



‘06-15 103 sa1eld votisaduy KITATI0® K{yrp 21vWAJ a8winanw 10 31eul 23919A8 WO1J PAATIAP AT1OA SANTRA ANl

019 199 . el 065 %59 cs* /%09

000¢ nge 0S6 0061 »0E T €L £et19

079 019 0t o6Yy : »Z1 {6’ 1809

0091 ooyt 0c8 06S oLt €9 1109

0061 0oR1l 0cn 0s6 »011 €°9 1€19

0091 0061 096 066 vl L €209

0071 00¢€1 006 00Y 98 £ L . %909

1eA137u] .qup 20UAPISY TeA133uU] <juy AJuAprsay IUf 2JUAPTIAY 1BAd U] at
ajuapysay 1304 PuUE 1504 9 Jurang ssuapisay Juyang 1504 9 3utrang 1904 9 3uyang AdUAPISY

Jutrang -aynby 3soq -aynb3y asoq *arnby asoq *atnb3 wmoa -aynb3 asoq
o) mo11ey 2uog t(eliol Kpog T®I0L Teu131x3 13N vnamma + momma molley Iuvoq
06 ¥ *So6

cANIL3B

(p,1u09) SNVININIE ¥Od VIVA AWLIWISOA TYNATATANT

3
3
=
G



- - - -

peay worg o pAer Gy e

!

CIMIE x ue0 o sy % <19 <4 w“r % "™ e L] - - - - - e & v ot
- - - - 1 o st (Y0 vy S ot (e - - - - - - "o ¢ ze  (nnd
T (] " o't 1 - - - - - 3 't ot vt g ”C 0’0 &1 6 PR L B 340
- - - - ”"t te'o oot Lt T ) 59"t o8 T L) - - - P 1C &S erne
YA 91 w0 o* o P 06°0 (O1 ¢t T 13 et ™t ot (v - - - ’ tr  oe  ({Ie
_ - . . .- - - - - os wr ooz “1 o« et 900 e @ o (e tom
- - - - - - - - - [,14 ] (1, S 1 DAL (19 4 ] - - - 4 (49 (14 L 24 h}
g 2'MS st vo (C 060 cooet TR IR 9 wt ot te'e o 0t - - - T (i'o el 9 s
- - - - e 190 (9 '3 I ot on U U X B Ll - - - ) T o
- - . - - - .- - - ) st ot ey - - - - - - o 0t <% riey
- - - - T vt (01 ¢l MY of1 Yrg oKL o - - - - - - < “ 8 um
- - - - - 0w 60 " T wi oo " - - - - - - st°o o8t um
o1 L9 st ove ot '3 IR 9o vt 0l 1 oy o6 TI ] wt e e o ot 8 w e e
=~ - - - - - e Ut "TTER {1 061 str oW PSR 11 - .- - v IC (¢ son
s 9o " 1 uy - - - - - " ot - - - - - - €t T TR Y
vy uo 1 M "t - - - - - oe 09 TR R {1 I - - - t v €0
- - - - 1 (o ol 3! TY Y ) oy oy - - - 't sto0 vt e 8 o
- - - - T &0 (o1 &t TS 11 ot T TR L - - - s "w 0oy g
8o * et o - < - - - oIz o1¢ €y - - - - - - . MO TR
}..Q.“‘“ a <vo ™ o1 0 TR B 1 TI st ot - - - - - - < IC v e
291kt (vy0 » U o1 01 60 't ey oy ort e - - - - - - t « . v (e
< - R N - - - - - - - ot oct TR A [T I L] ¢t 150°0 9 9 T TR
i 6o " o't . - - - - - O o<t e - - - - - - . i 1y sen
. . - - - - - - - ort oS o - - - e o ekl 9 "t o
- - - - - - - - - - o oc¢ mr e IS 4] ¢'C s60°0 el 9 T 60
- - - - - - - - - 1S ot o - - - - - - o st von
- - - - -8 1 1 0'¢ ey ost o0g % T3 L] ¥t 80’0 ot ot % e o0
. - - - - 1"t €6 '3 6l 1o P TI T3 w1 (Tt S0 9wt - - - ) (t v
- - . - - - - - - " 0 st - - - - - - st 9 00
vy T ™ o - - - - - I ¢ U eLs - - - - - - £ 9ty o
4 - _
wc....aiu [ Ton by 199 weess  bmy 191 by 1yu wwesS ban (E LI | 19 I.uu by ) LR L l.!“u 2.8 iR .”“u ......“.,. ..n: .Iu"- a
- . o) wnye L) e L] @ -n e ! v -o{ty 1®3
_A.N.VN et ne eeioa g 0y _ewr04 11 (] _wer0d I _eer0d 4 ceer04 sieeq o« e
w ooy —— Tisnoe et e mhen
. eC6t Livnver
dugs sL61 k™ t
a {101y Iniqlg w0s) prIvIo1?d #21"H NOFY pa1sivtian Kpivorpem o) eivq weping Ipog
O . : o
m . re
2 =r
o] [ wie ]
2 pm
m o)



cpessyerles Ayquydrjje 10w wisn Inq 9Lt 1724y o3 suysd 0303 [e3rpsm |83 NI)0 pealiere syEnpyAtpVl

‘@vslosg wotyesngn gre) 19nPny syl o3 1e13d evivom g | (OIV 1VINE 3B SyenpinaTpel

. e o
st ™
1T oet'o T on - - - - - - - - .
- - R t . .

MYTh g0 <ro0 oM T " $°'C (%0 B T oct - - - - - - ! ‘m * “u uﬂ.“ u“" .a: "M ““ cu"
¢reo’t 15°0 (100 W W Y1 90 (200 W IOH m - - - - - - - - . . ’
-s:_r. T e bl 44 : ' 't oo 05y t (14 " e
b v | ) ! t ¢ o'y 601 ™ M tn - : - - - - - o't 100 o1l 3 ”" ¥ g 19

- - - - - L 1] L 10 B ] 1wt LIR T |1 ¥ ot - - - t (L) L 1) ta
nw.;.h ¢ oLo €« 0 £11] ” (S I 198 1 (11] " (T34 B L1 B {44 / "t v ({3 ] (1] - - - < (1] ”» "
- - - - - - - - - - oL e ot oc¢ 1211 - - - - - - 1 {1 ([ (]
s o e (34 (3] - - - - - (11 1Hwe o o9 Wy e ' e - . . L L I3 YO 1
- - - - - - - - - - ot c0'¢ orr 6e°¢ sy ott (350 S {4 " (4 I {1 t [T S )
- - - - - - - - - - 6L (oo ey LIA I 14 LI B (1! - - - t 1 L13 a1
-n-..1 (Y1) 1" [ 1] 1gu emusd (T [ L 1] 10 senst by " e e  wmes’ gy 1o ewes® L] 1971 smesl awingg (22) werd ]
#‘ (1L %] (%] ) ot e [ 4] - o) enie 9 o) ente ) onye [ ] wnye wo oty oyt [
vy ot 09 _eryod ot 09 _ewr0d 14 09 _awyng {3 _ewrog e _eet0g eresp " -
“natd nt-:’
Wy PJ a61 kW st6y Lsonver st e e
Jv?n-
Y- (P, 1%03) TIAIV 1HINIG WO3) p21920129 021TH IINFY peasin|¥am Ky1vaipon toj vieq veping Apow
8
o
w =
A =
m . —
Lows)
[ e
( ur



-aosets weyjwieiey §

ISPAE TWIT— Yy RUTEV YOI I v v

‘weifosy wojrere| 28 8l . -o:u T N EILI ALILILIRE A ._.:c -.v.._ u
syBas K(Qer1))e 10w 1A e orel 114y o) 10)95 9183 (E3)pem (WD yIte te3ss spenpy “t ¢
o g
134 ‘o []
L]
't ol w ot 'y U I, " - - - - - o "ne'eo [{]] - - - 119 t e u.a-a
_ - - . et LT T (14} - - - - - [} [ 74 9 I 141 - - - « - Ll AP AL
%0 - i * L) UL B L] o6 - - - - - . - - (4 M ] [ 4] [ 4 e (et
'vw'o LY LY (%4 [ W] WM WM (11} - - - - - - - - it [} v (] BESTT RN
PY ) a4 o e %0 R0 T L e - - - - - - - - (M 13 [ 0% gt
- . - - - - - - - - 11,9 [_4] i " 18] - tt t [4] alon
ey €U0 «t o't ] - - - - o v W 1 e 11 t 113 (L1
%3 <10 won a o - - - - - [}]] ost 169 e < (] *” t " v
o X SR L) v ot o " sve Iy %t %0 v et sy o8 1 e 4] t ”" L1
f- - - - - (] [ M T ] ot 00N 00N ost &'y 00y 11 - - - (13 (] " o
CC o T ‘WM [L3] - - - - - (89 '% (e o 119 - - - ¥4 [ ren
T LA L7 e » - - - - - (1} (ny  we1 ey 1] - - - (1) L] e
P N 08 o - - - - - 1 TR S 58 3 1 nt - - - . (1 150
- - - - - - - - - e (84 ] e ( (1] - - - - 119 ] n
mw.‘.n 1'e e eM H w " tve e 1 L1 " w s (e - - - - o t o0
o 1o M ™ oni - - - - - 1] [ L 2 S - - - - (¢ <t'e (344
P - ol - - - - - .13 CYT I T3 B - o'y e 1 {1 t ot
- - - - . - - - - - i< (9 L0 ] [ 44 - - - [} o or
aregt t°L 6L0°0 T Y Gty YR I (. T T B ) 14 ooz e - - - - 13 t o
Nu:‘m ‘RS "o ™ o 13 et "o v Tt 99 (K¢ (1] "4 [0 (Y4 - - - ” t Y
(€] w0 " (28 "ot - - - - - L vl (L} oo 1€ - - - (3.1 st "
Attt (970 91070 g ) UM "y [ 38 4 o0 WM MM "l 1Y) 13 (LA " (14 - - - 11 L (Ll
qluf.ﬂ (%84 90 N T " (L) 1o it o “ (R] (1] L4 B 4 ne o 't ”°ee " (1] v Ly
A - - - - - ¢! w0 ” 1 "% (11 " 0t [£3 (X3 - - [1) A 81
ary m _ v 11°c [ | 1M [14] n oo 1y [ ] 1oy "« %" [ 4 e ol - - (4 v DO Y |
A.. - - - - - - - - - it ot o'y s L1 et 901 L 1] [ "
. - - - - ol €$°0 (19 e i [¥4 té | A 24 w " 1" " £ 14 \J 0
. . - . - - - - - B § 1] twr u - - - - LIS (9 ) ’t
cech ye O t oy 01 11 (o v v v ot onz ey ¢ 0ol oL - - . i « u
q- - . - - . - - - - L 19 oLl 9" ¢ 11} ot - - - 114 A (L]
. - - - - - - - - - 144 [ 34 ({98 | oe - - - - - - [1} 1 [ 19
CIUT N Y <10 ‘oM N e (¥4 o0 6 <t 114 ts oyl 19°C 66 113 (S0} (11 - - - (49 Y it
¥ pUy Wo " 1 0e " e ot v (6 1 oty o't 9 - - - ey ee v n¢ 09 1]
[4 . - - - - ‘ol «“'o " ' (ot (34 ot "t o0t - - - - - - 19 (3 "
. - - - - ey to i T m ot 149 [ L0 | (14 - - - - - - rn Lo L 1]
~ep? v i “yomt w " (T I {4 "1 " 11 T T A8 3 1 - - - - - . o 1 os e
¢t > »e R - - - - - - L ST TR I ) - - - - - - 0w sto 1) o
1\.‘ e — e - —_———
by Pt 198 wews¥ tuy gt e 12e bey 1t b e weer? 190 ewes? ey 1ot esert  (0n) ieiwie el g
. oy ’ -y e (%) oy [ o] L] -ne k -y ” wnye sty e TS | [1]
it 0 1o [{1] 09 (44 e _ewi0g [{3) .evreg (13 Lewyng weng o -
miyom
P srel Am £rvvuvy (1) L] L
vV )
G(rv. SEXEE N Tew <:|_.n-.-l|l......-.\s.vﬂl|u.m.mc.n savmag Vnpy parere)iog Ti1eS1pon tog wieq uspire Tros —
0._.;. A.. ” JU ”
™ (39 -
<
‘ <
L

%
=
<
v



"t [IUNY RL ) RL ] w
't L7TUN “po A (Y21
[ M LTL N1 e R (Y}
0y o ML°0 ‘1o ‘g o
190 oo " v 1
ot (<00 Ll o o
oo {0 " R L] "
3} e 41 LA} ({1
[ M (¥ M ] 1M e L1
- l|-|»\||l\|||\||ullll.l.||ii|-...-
1 TV 1% v—esd
*) L) anyseeIng
(14 [\ ]
LIT) Miie JOO

Nlo. xel
A-U.A 1°1
LA
I N

1 4
7 -

1

MY 9L

¢ 97 Xb8

I* AR A0 ]

P ‘ Jures w3

wry Aw..,w. £y
MY
L [N ] u (3] (L] (L] 0 1] or:
- - - ~ 0t * 1.’
ot o » [ 1 13 Wt " w
"t TCR o e o [T () %
. - . L1 [ ott (18
et 1o LY ot . o oo (1] "
ot [{TH ) 1 0t (1 1" 019°0 0 "
[ 13 "wo [ 1] "t a (e TN ot o
- - . - (1) ot ot oy
"t wi'o ™ oM 3 - - .
1) 1an e e mer?d ben 5 L]
33 wniseving -...:- .Q.ceo
L

) aret Arenueg

-~ -

-

1.

1629
LTI1M
109

el

1109
1¢1”

Lh1?

r
,‘u.ﬂui

(3] - - o v

™ - - - " e'n

(3] LY res'o 113 W ]

ts - - " e

1% . - 1] ’

1" 1 ¥e'0 1] " !

[} - . - " .

(3] (3] o * K L]

” - - - 1] 4

- ”° [1{ 0} b 4] (38 ]

swwsn L 1] (kL] ovs? (e 1eterg
wnreewIng .U-n- onteenng rw we siee)

JL1% .

(4]
av
L 3]

at
tt
"
s
"
«
«"

vavifoqry
mBeon

EANIhn?



~...:.. ™o t10°0 e I » st oo - - e (44 reen il I T ’ ¢ te {_]]
" - - - - - - - - - - o’ (O] kL } Rl (1] ¢ tvo L1 (1,
Mwhep 01  #L0°0 M ™ 1) Y (o oM . 104 (1) o« (O *”« [T L] 4 (1 " e
?- e 19000 M 1w . . D o- - - - o Qs ont ve <« ’ < 1] e
- - - . ”i v0'0 M o™ [ (1) " ot " *« ’ « I tea
e ¥l ve09 1™ RL] t L) L1 U] . oM ¥ " [ 984 o 0t «< ot € L LI
T- %0 <100 te. 0\ - - - - - - ) w 1" e 14 ] < 134 ore
- - - - - - - - 11 oyt {3 i (] ¢ t - ol
,19ﬂ tr'o ymwma (49 ot o't fsn°o - - <9 A 11 19¢°0 v L4 | M 4 < [ 4 [ 44 (¢ 1]
- - - - - - - - - (19 001 > € 144 A\ ] 4 1t ot
- - e (e wm ™ (3 1 1 ty .t ” ’ ] st oe
- - - - - - - ot o T TN [, [ [ A9 J het net
- - - - - - - - (] 1358 ] et 1L ] ] “t TN
- - - - - - - - - 17 0t on ot 13 n 1) L "t
L X 2 Al
- - - - - - - - - - « o0 o< (o] « (1 t " - m
i1 6€0°0 (1) (4l 1< - - - - - « (L0 ] (49 £t €< [} { 14 L 11
- - - - - [ 34 Mo ” 16°0 133 e (13 e ' {3 ] y ot o
1e°0 f20'0 ™ I «“ - - - - - “ 1 (L) e " t t 13 11T
" 0 t10°0 LT ] T ') - - - - - (14 ngt (] e 1" < w1 ot L1111
lw) - - _ . - - - - - - o 1 o (M ] (L) ¢ (£ ] 14 1L
o) - - - - - - - - - - o w [ [ | " ] t o -
Q! ert'0 (00°0 ™ T [14 - - - - - iy LI} 114 wo *” ] Y ot (L]
N\vo oo
0 —— Uy Op— ———- —_ [
T by 10N (™ 10 mess by ton by e sov:f bay 191 by 19w suw1 () ILIAY! ] omes¥ngry m
M (%] . oy wnysseiog -U:_ e wnyseving *Y et 80“ sneseIng v o ei1vep mBoan 1o3g

ﬁ " 61 **v i _etey Kaenue T __ws e

Yy T TR S PRSI GSTRITG PRISRTI KTTeSieRs i #3q usriow Trow
»n N

4.:0.1& (Bwr—l Pyl

G
s ubm.

b h

Lol o W & }



99 tz'o 8¢
€. TP 1] (o vt
2T e 4] 92’0 69
[ 91’0 6
€t e 0t
(1 T TN
-.o...e.m 0% 960°0 9
L2770 te (o
arvi'€ 14 (o AL
.ﬂl
A 96°0 St
13 (o U
st 01’0 9L
. A sme 1) Fan 1
R R . Ane>y yineoy
\ i unyaeviog LTI
. 3.4 ALY 1]
»y Y N 6161 6161
weay Comy 99 —"Tm
1€
T

SAAIHOYY 30d

pereIn1e) 1M = W

gL61 '113dy eesy 20 01£ § vIsh WRIPIIW u.-hml.:_l—c

-- - - 118 1
M v w 198
o 61 15 ol os
-- -- ot° $
-- - - o (AL
e 1o 0¢ oo --
g o 06 i (W)
9 60 9 1 oY
u 't 9 w t
N o9 w Y
- - - oL L)
-- - - o <
-- - - o «
—weip ban tou  tuvng ey
LI JLIE ] 1o uo
snyeswIng ¢t sy iy
661 6061

14 o1 t a 50y
0n 8_. L | #9509
61 %01 9 4 1019
(44 01 9 [ | 0809
ot <6 < 4 p 9809
0n 66 L 2 »R(09
ol "01 4 “ s7109
<1 L1 < L (019
(1] Lot ’ ] oro9
61 cot 1 L] »iz09
3] 13 < L] 20019
ot m 9 ] 6209
ot <01 < L a1€09
() =) ©Oh "% rm
whiag  anBrag ety

1a1q wos) p318230] a8 UIPIT'D) pesazeI i LY]

1eo1p>4 Jo} ®1%q uaping Apog

canthbl



saAHOYY 304

it M I
9t vy ol
et e 66
6CH 910 Ty
4] MMM I
o (T T
691 M M
({8 MM 10
(39| TOH TN
i3t o 09
“Tawwig “hgw 1w
1|neay 1|neay
anteewIng -u~n—
6161 Aen 6L61 Ami

€ kg 13 12]]
6L61 ‘St ‘91 hwm
910° skep ¢ (4 19
6I6T ST ‘91 Aen
910° shep 7 €9 ol
6 4 ] Sl
6 t 99 991
6 t 09 (78]
] t u 14|
€ 1 (19 [£]]
< y { ] ol
4 <z 0 ts 991
“Tmwig “Yurwig ) ITEY)
Jjo0 vo LI MBray
LB} Y [2FY
) Wiuap1Ray ETL.TIEY

10133 A|¥R 1 npy prIainiNay Kjimoipap-weN In) eIwq vaping Kpog

<Y

99

|89

97

o€

9

(1]

14

5]::::::::

1144 ]

k144

(%24 ]
(24
oty
6ize
L 124 ]
e

snt9

-
3|

saniuul



1R 3 Rde] [24] (24 0te [24] 154 ottt tvo 9 131 191 1t L] 14 ] ]

ﬂ -
-- -- -- k] 1 L1 ! ’ ty €t 14 ] oute
-- - -- 851 9°0 o 9 ”" L23] s ] "wie
oot g (0] M 101 6RO°0 71 0t ] " [124] LU "t
991 0o %S ot 170 ®°¢ 1AM 1 <9 (] (44 ] sty
-- -- -- <91 or'o et € s o ot L] e
- - - (2l o ¢'¢ ” [ 1 ost 1 17 N 919
)P w35 bW T TTOw TwesdT T Thgw o TIow T Tuvwig  teiwie (M) (=) (K W 7ot
1P T4 Ny 1nesy Jnewy V| neay 1ineoy 1o L) MMian Brag  efy
a. sntesvyog -u:. enyeewiog -u:- “eIp M ETY
\Troway wral tvag 66t 6L61 6161 661
4
U Gn_ Aoy . Krenuep

1i0)y 1uintg jo s1iiapiany 10113 1M 1InpY pa1a1eiday K[| #21paN-ung 10] ®19] uaping Apog

SAATHOHV J0d

SAntbbhb



M.f.. \.G

altx -
g 2ih

Aru. *h'§

< ' *s°B

-P

Seytinn) My
Sy wury

/J

e

STAIHOWUV 30q

v %) e

ol (o »¢ ”" 0i 9 re <t t 1y "wi
01 (o 9y <0V 1o 19 ] 1 y 144 114}
6 61°0 TS 06 1% 0 1" - -- € 1{4]
-- - -- 9 %0 9'9 ¢t -- 09 ot
" s ol 9 1 09¢ 90 9 111 (4]
%6 ”s ost ott 9] 06¢ .S.c L] ”» 149
o "o 6°¢, et 690°0 LAk 4 Iyt 1 6 4]
68 syo sot *”1 e yo 1 " ot
"6 2’0 9% "% 01 (34 1A 1] (o 9 "l
-- -- -~ 1] 8(0°0 e « - [ ] ost
t t90°0 ¢t 4] "0 ¢ ’ o " 191
swvin TR wvig  bgw 10u TuiNtg  Yuing (M) (®3)

1nean 1ine>y neay 11neay 1o "o qtag  ulyey

mnyeewjog -u:_ wnisewlog 3,01 o) o1}
6161 (1] 6161 6161
AR Kienuwp

b4

9T
13/
or
"1 9
3

on
sty

4
L]

oIV TOTATE JO $IUSpTeN J017g 31vwsg IInrY peaaini¥ag Ki(#317oH-uoN Jo vivg usping Kpog

ety

191y

1184/

919

0919

1141
1441 ]
Lol
ore
6119

tely

M

I~U(A,é

5001441



96
9l
kAN

(ol

T wein
1neay
wnisswiog

6L61 A"

SAAIHO YV J0Q

M I t <
M 1M ¥ «
0(0°0 61 1 §°z
650°0 91 1 610°0
“bgw 1ou I ] TuTNig
Ineay j)o wo
cu~n» sy 01}
661 Avn

99 114
£ 11
-- 131
¥ 144}
LR ®3)
oy Ry

6t

14

t1ody tuinly

Jo e IWapiRaN J0TAa DIveaE IINTY prisIeI¥ag K((931PH-0N Jo e1vq veping Apog

1444 ]
99079
(121
e

¢ at

SANIuL8



STAIHONY 30q

141 N I 14 650°0 91 ty'o Yy 1] 66
0y 9¢0°0 (4 Ty 115) 0" o ] 144 (14
9 7%0°0 Tt e (o gt 01 y ot o1
’" T oM Tt (o i 01 L] ot 901
- -- 9¢ 61°0 0°¢ st -- o¢ n
o TCONCI M 19 otr'o 8t 01 t 4] on
e 1 "t 91 st'o ) ot 19z 14 9%
(L) t M 41 1) 0y o C ty 4]
']y Tl M TR T Ta0H 9 -- 114 kadl
9 MOH 10W TaH M 10K 9 -- L1 ol
6 v 1 ™ 1%0°0 Tt 1 y t 141
L7} (T T 9 (co°0 .0y 91 -- 14 (14
ot 190°0 et 9 %10°0 0t 01 ” {3 (s
174 00'0  6°t o oi‘o 91 ot t of ott
(1141 M AN A0l 900 Al 0t t 9 91
-- -- - (1) 0r'o 09 st - st <9
6 oo e s »(0°0 0t 0t 9 ”t oty
wip “baw 94 wvi9 "By 190 MIgrg Tuinig (%) (®3)
Iiney ey ey 1{nean jjo uo wRran gty
mnyseviog ey anisenlog *Jct o1y reap
6161 6L61 6L61 6161
Al Kienuer

4]

€

1

4]
4]
o
”
9
¢

[$13)
By

| N

"
"
g

1oy 1uixtg )

o ejunpreag 3Otig U3IpT VD PUT §1U3D83[0py pa13101¥ay X([¥I1PIU-UON 10] ®1eq uIping Xpog

eviy
(13T)
”<iy
1519
1 210)
oLty
it
L)
’"i9
ey
[ YAL)
[$ 24 ]
°e
e
6919

LAl ]

cantolq



"
95
¥4
Ls
”
€S
9t
L1
s

wein
1ney
wnieee 10g

6161 AW

e L1 I (L) 6
R 1o [+
e [0 I 1] €
0v0°'0 171 4
R I 148
1N 10K (|
M T <n
1N TN L3 ]
t90°0  9°1 w’
'y on "
RITEE TeTwe
neon jo
aﬂwﬁn—-: .

1iow

JUTWIg JO 3uspieny 1o1ig

VP pue $ud

t 14 114}
t st et
! 0s 151
1 1z 201
13) 1 s
' st 1411
" e at
9 st L 14]
s 6! 001
1 L] 114]
BTE (™) ™)
vo wran PALAR. ]
s11

ol
ot
"
S
s
"
ol
4
9

”

ELY)
ity

El 2 £ X2 2 =X & o - - -

Sesjopy paraimi¥ay K|1e21pau-UoN 19§ vi9q usping Kpog

e

e

Ty

[ [114 ]
Loy

14124 )

gnnt s8N



P

- mIHDW J0q

-- |4 (1) 9 4 1619

19 1m0 [} -- --
Lot 1o 61 - == - 6% 991 LA 4 [ 1 AR)
134 M o -- -- - ot Y01 < n "y
-- - -- 9% (£0°0 0°1 [} nil < L] (421 )
5¢ o I T mo'0 LV 1 ! ) 4 e
tt 1g0°o ot 49 sg0'0 €L 114 L14] ot 4 : trte
Tt 9¢0°0 L9 | (4] oo (' o« ot 4| 4 e
wein B TT] 100 we19 ben iou T =) ELS] g ?at
1 neay yneny Inesy 1 nern Rran v oty
aniseriogd 1 enyesviog *3,¢1
6161 6L61 6L61 6161
- 1] Kienuep

. pueie yuinlg vo TOAIN UDIP|1ID PUY 91UIEBIOPY peiaie1 ¥ K[ #I1pPaU-oN j0j wivg vaping Apog

Sanl &l



DOE ARCHIVES

SANILS2



~ ———h— - . e e e ETE AT . St A - i e -

-~
—— A i ke
——————

RADIATION PROTECTION

Recommendations of
the International Commission on
Radiological Protection

ICRP PUBLICATION 2

Report of Committee 11

on

Permissible Dose for Internal Radiation
| (1959)

PUBLISHED FOR
The laternational Commission on Radiological Protection
BY
PERGAMON PRESS

ONFORD . LONDON . EDINBURGH . NTW YORK
TORONTO - SYDNEY . PARIS . BRAUNSCHWLIG

DOE ARCHIVES

o ~ o [ T kit A

e !i 1' ” lgq! ; s "2 e e R T e P, T TP e poaiReadin gur 122 AP 2 aodcd
[ SN SRR} - N . . - - s ——— : - o



PERMISSIBLE DOSE FOR INTERNAL RADIATION

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

radionuclides in air and in water for occupational exposure

41

!Iszimum*

® The abbreviations GI, £. 51. UL, o .. " LT refer to gastrointestinal tract, stomach, small intestine, upper

large intestine. and lower :a 3¢ aptes...

5001454

Cpecavely,

sz'imu.m permissible concentrations
: Organ of | permissible’
-Radionuclide reference® burden For 40 hr week For 168 hr week
and type (critcal organ | in total
of decay bold face) body | (MPC)., | (MPC), || (MPO). | (MPC).
‘ g(uc) (ncfem?) | (ucfem?) || (uc/em?) | (pcjem?)
i
\H*HTO or HIO' | Body tissue 10 . 01 (| Sx10-| 003 |2x10°
8- [isol.) | Total body | 2 x 109 02 |8x10~] 005 |3x10-*
(H}} (submersion] ' Skin 2 x 107 4 x 10—
Be’ (sol.) | GI (LLD) 0.05 |10~ 002 |4x 10
oy Tota! body 600 6 6 x 10~ 2 [2x10-
Kidney 800 9 8 x 10— 3 |3 x 10~
Liver 800 9 8 x 10— 3 [3x10-
Bone L2 % 10 20 2 % 10 7 |6x 10
Spleen ; 4 x 103 30 4 x 10— 20 2 x 10-¢
(insol.) | Lama | | | 10~ 4% 107
L raLn ' 0.05 | 9x 10| 002 |3xi0™
(CH(CO,)  (sol.) | Fat | 300 002 |4 x10*;8x 10|10
8- Total body . 400 003 |5x10] 001 |[2x10-
! Bone | 400 004 |6x10=| 001 |2x 10
(submersion’ | Total 10y | 5 % 107 | | 10~
JF18 (sol.) | GI (ST) | 002 | 5x 10| 8x 1072 x 10-¢
f:hd " Bone and |
' teeth P20 0.2 3x10-%{ 006 |9x10*
! Tonlbody | 20 0.3 4% 10 || 009 |10-
finsol) . GI(ULD | I 001 [3x10~] 8§x10- 9 x 10~
| Lung | ! 2 x 10~ | 6 x 10—¢
yuNan (sol) | Totalbody | 10 102 [2x 1077 | 4 x 10~ |6 x 10~
By | GLALD | 001 " [2x 10 §3x10-|7 x 10~
(insol.) | Lan~ ! | 9 x 10~ | 3 x 10~
. . 041 2x107 [ 3x10~|5x 10~
uNat (sol.) : GI (SD | | 6 x 102 | 10~ 2x 107 | 4 x 107
B,y P Troet hody T 001 [ 2x 107 {4 x 10716 x 107
) . ; ;
Ginsol., | GI@QLD | '8 x 10~ | 10~ 3x 10~ 5 x 10~
| Lung | | 8 x 10-7 | I3 x 107
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10-3
10-¢
103
10—+

PERMISSIBLE DOSE FOR INTERNAL RADIATION

Maximum Maximum permissible concentrations
Organ of | permissible
Radionuclide reference burden For40 hrweek | For 166 br week
and type {critical organ | in total "
of decay bold face; body | (MPC). | (MPC), | (MPC), | (MPC),
oc) | (ueiem®) | (uciam?) b (uefem®) | (ucfem?)
wCast™ (s0l.) | Total body 30 |2x10°|4x10"]9x10-¢} 120
£,y Liver 60 {5x10-*!17x10-"[2x10-%|2x 10~
Spleen 80 |7 x 10-% |10~ 2 x 10~ | 4 x 10-¢
Muscle 80 8 x 10-% | 10— 3 x 1073 |4 x 1077
Kidney 1% |8 x 1073 | 10~ 3 x 10-* | 4 x 107
GI (SI) 002 |5x10-§8x10-2|2x 10~
Bone 400 003 |4x10=] 001 [2x 10
Lung 800 006 |9x10f 002 |3x10~
(insol.) | Long 2x107 | 6 x 10—
{ GI LLD 2 x 10°* [ 3 x 10-7[ 6 x 10~¢ | 10~7
WCs'v? (sol.) | Total body 30 [4x10~|6x10|2x10|2x 10
By, e Liver 4 |S5x104|B8Bx10}2x10"|3x10"*
Spieen 0 6x10~|9x10]2x10|3x10*
Muscle 0 | 7x10- |10 2 x 10~ | 4 x 10-
Bone 100 10-° 2x 107 | 5x 10~ |7 x 10
Kidney 100 10-3 2x10-7 | 5 x 10~ | 8 x 10-
Lung 300 |5x10-*|6x10-"[2x10-*]|2x 107
Gl (SI) 0.02 S§x 100 [ 8x10-*}{2x 10-¢
(insol.) | Lung ‘ 10-* 5 x 10~
GI (LLD) 10-* 2x107 | 4x 107 |8 x 107
wBai?! (sol.) | GI LD §x10- |10 | 2x10°|4x 107
oy _Total body 50 0.1 2x10=| 003 |7x107
. Bone . 80 0.1 3 x 10— 0.05 10—
Liver S N 20 4 x 10— 7 10
Muscle 2 x 104 40 7 x 10— 10 2 x 10—
Lung 2 x 104 40 7 x 104 10 2 x 10
Spleen 3 x 104 60 10-3 20 4 x 10~
Kidney 4 x 104 70 10-3 20 5 x 10~
(insol.) | Long 4 x 1077 | 10-7
Gi (LLY) 5x 10~ |[9x10-|2x10°|3x 10~
wBalee (sol.) { GI (LLY) 8x 10~ |2x107|3x10|6x 10"
By Bone 4 6 x 10-* | 10~ 2x 10| 4 x10°
“Total body 9 0.01 3% 107 {| 5 x 10-2 | 107
Liver 103 2 § x 10—+ 0.9 2 x 10
| Lung 3 x 103 4 9 x 10—* 2 3 x 10—
' (3 . 103 5 10~ 2 4 x 10~
S m 4 x 10 6 10— 2 4 x 10—}
Kidney 4 x 103 8 2x10f 3 5 x 10~
(insol.) | Lung 4 x 10~ | 10~
| 61 @Ln 7 x 10— | 107 ) 2 x 10~¢ | 4 x 10-
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s Cocour Mear (Greew) & 27 3548
G T g 165 8,832
i Coconut Herr Clamme) 31 30.8 - 5317
. Dorge (T (e 27 "6
+ AL COCOT 1EAT A 7 . 3,511
 Cocorur FLuip 2 1.5 _— 1;2-1#4
v BreawrRuIT 2 6.5 L5
| Souasi 2! 85 . A6
* PAPRYA B U . 163
' Bawa -3 2 05413
} ST Potato 2 360 - 2.35
WateRELON Y. 2.6 0.26-7.2
wom FRuTs 0 £g
EET PoTATO, FATLRELON ) y .
Fist Obuen)® . 6 - 008"
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ol i, (F SNPLES  AVERAGE CONOTPATION  RANGE OF CONCEMTRAT!
;oo PR - ‘ A SRR TIO S76 VET Wl
© Cocowr Fear 9 o . 0.00%3- 0.2
. Cocowr FLuip® - o0 -
. BREADFRUIT 2 1.9 0.47 - 3.8
. HrEmELOl 8 0.031 5 0.012-0.03
. SouasH 6 0.034 0.024 - 0.15
Papava 5 0.29 - 0.052-0.39
SuzeT Potato 1l 0.1 ' [
RDEN FRUITS AD 0.13 . IR
EGETABLES (AVERAZZ OF VRS
TER'ELCY, SoUAsH, Parava,
EET POTATO) N 3
Fisq (Leen) 0.076" L w
Curss L 0.05" |
DaesTic FeaT ) - 0.0
\

* ® ASSUED TO BE THT SA'E AS COCONUT MEAT
+ Fro V. Newson w0 B, ScHziL
+* Fron (575 Bt Dose AssessienT
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CocotwuT MEAT 9 , 2.8x105 lllx10'553x10'
Cocotut FLUID - | 2.8 x»lO'S ' . -
BREADFRUIT ) R 1.7 x 107 -

‘. . . . \
. . 13x107 S T 10' -2.010"
Souns 6 8x10° 350 61,907
PapAYA 3  83x10° O psar® - 1.0

E?ER;L:J.O afﬁﬂiéq, | 8.8x10

APAYA) o
Fasw QD) 6 13 %2074 |

&  AssitED TO DE THE SAME AS COTOWUT FEAT
+ Frot V. Nosuiin N
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FEDERSL TMDIATIGH COULT:
RADIATION PROTECTION CUIDANCE
FO? FIDZRAL AGENCICS

Aemoroncum for the President

Pursuant tn Lxceutive Order 10831 and
Puoblie Law 86-373. the Federal Radia-
ton Council has made s study of the
huzards and voe of rachiation We here-
wilh transmit our first report to you
concerning our findings And our reccome
mendations for the puidance of Federal
ageneies in the conduct of their radia-
tion protection activitics.

It is the siututory responsibility of the
Council to “* * °* advisc the President
with respeet (o rediation mattess, di-

_reclly or indircetly afiecting health,

—

including guidance for all Federal szen-
cies in thc formulation of radiatlion
standards and in the establishmoent and
execution of pirotrams of cocperation
with States * * *"

Fundamentally, setting basic rodiation
protection standards invoives passing
judgment on the extent cf the possible
health hazard society is willing to accept
in order rcah:e the known benefits
of radiaticn. I. involves inevitubly a
balancing Leiweesn total health protec-
tion, which might require forefoing any
activities increzsing esposure to radia-
tion, eng tliz vizorous prormotion of the
use of radiction and atemic energy in
order to zchicve optimum benefits.

The Federal Radiation Counecil heas
reviewed availzlle knowledec on radia-
tion effects and consulted with scizntists
within and outsice the Government.
Each member has glso examined the
guidance recornraended in this memo-
randwn in light of his statutery rerponsi-
bilitizs, Altheoush the guidance dses not
cover all phases of radiation proiection,
such 25 internal cmitters, we find that
the guidance which we recommend that
you provide for the use of Federal agen-
cies gives pppropriate consideration to
the requiremncenis of health proteclion
and the beneficial uses of radiation and
ftomic encrgy. Our further findings and
recommendations follow.

Discussion. The fundamental protlem
In  establishing radiation protecciion
guides is to allow as much of the Lene-
ficial uses of jonizing radiation as pos-
sible while assuring that man is not
exposed to undue hazard. To get & true
$nsight into the scope of the probiem
and the intpact ol tne decisions involved,
a review of the beaefits and the hazards
is necessary. :

It is important in censidering both the
benefits and hazards of radiniion to ap-
preciate that man has existed throurh-
out his history in a bath of natural
Fadiation. This backeround radiation.
whirly varies over the carth, provides n
pardal basis for viderstanding the of-
focts of radiation on man and serves as
an indicator of the ran«es of rachiation
exposures wilhiin which the human popie
lation has develoned and inervased.

The benefils of itomising radialion.
Radiation properiv contvolled is & boon
Lo mankind. 1 lias been of inestimable

‘'value in the diasnoais and treatment of

discases. It can provide svurces of

5001ubl

enerry preater than any the warld has
yct had available. In industry, §t s used
as 8 too! to mivasure thicliness, quantity
or gquality, to discover hidden Saws, o
trace liquid flow, and {nr other purposes.
o many rescarch uses forionizing radia-

- tion have been found that scientists in

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

The hazords of {onizing radiation.
Jonizing radiation involves. health haz-
ards just 8s do many other useful tools.
Scientifie findings conerrning the bio-
logical eflfects of radialicn of most im-
mediate interest to the establishment of
radiation protection standards are the
following:

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

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

3. Delayed effects produced ejther by
scute irradiation or ty chronic irradia-.
tion are similar in kipd, but the abijlity of
the body to repair radiation damage is
usually more eflective in the case of
chreonic than acute irraciation.

4. The delayed eflects from radiation
are in general indistinguishable from
familiar pathological conditions usually .
presexnt in the population.

5. Deizcyed effects include genetic
effects (efTects transmitted to succeeding
generations), increased incidence of
tumors, lifespan shortening, and growth
and deveiopment changcs.

6. The child, the in‘apt, end the un-
born infznt appear to be more sensitive
to radiation tihan the acult.

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

8. Althourh ionizing radiztion can ine
duce genctic and somatic effects (effects
on the individual during his lifetime
other than genctic eflects), the evidence
at the present time is insufficient to jus-
tify precise conclusions on the nature of
the dosc-ciTect relationship at low doscs
and dcse rates. Mcereover, the evidence
is insuilicient to prove cither the hypothe
esis of a "damage threshold” (a point
below which no damage occurs) or the
hrpothesis of “no threshold” in man at
low dases.

-y e -y -

9. If-one ssmumes 8 direet Yne
tion between biulozical elcct ¢
amount of dosc. it then become:
to rclate very Jown dose to an @
biolomical offect even thouth it 1
toctuble. It is gencrally arresd !
cfiect that may actually ozcur
exceed the amount predicled
assumption.

Basic biological essymnlions.
gre insufiicien: data to provirie
bacis for evaluating radiation ef
ell types and lovels of frradiation
is particular uncestainty with re
the biolomical edects at very Ic
and low-dosc rates. It is not
therefore to essume that there i
of radiation expusure below whi
is absolute certainty that no eff
occur. This consideration, in ¢
to the adoption of the conserva
pethesis of a lirn.ear relation batw
lozical effect and the amount
determines our basic approath
formulation of radiation pr
guides.

The lack of adequale scientifi
mation maokes it urzent that 2¢
reseurch be undertizken and n
ceveloped to provide a famer &
evaluating biolcTical risk., App
member agencies ¢f the Federal
tion Council are sponsoring and
aging research in these areas.

- Recommmendaiions. ln view

findings summarized aktove the {
recemmendations are made:

It is recommended that:

1. There should not be any m:
radiation exposure without the «
tion of benefit resulting {from 1
Fosure. Activities resulting ib m:
radiation exposure should be au
for useful applications provided
ommendations sct forth ber
followed. )

It is recommended that:

2. The teims “Radiation ¥x
Guice” be adopted for Tor Federal u
term s is_defined_as_the_radiati
which should not be exceeded
careful conasideration of the rea
doizy so; every eflort should be
enccurage the mainienance of r
doses as far below this g
practicable,

It is recommended that:

3. The following Radiation P:
Guides be adopted for normal p:
operations:

Type of euposure

Condition Dese (ren))

Nadinthm worker:
g orpaus, gariads, or e of £y o,
(1) ELin of whole boudy aod thyroid

(e) Yands and forearms, ket snd ankiet o ceenees {\'
¥

G} Whnle funiv, head and trimk, active blood form- {.\mlmumcd dose...

sresercssnecanss

& times the numbde of 3
uc 11

(d) Bowe Body hurden.. o1 microcrars of Fadin
l-bhmtl cquavalent,
(v} Other srrans. .. X LI S
. LI 2 erhs.cancervocones &
Yopulathon: [
() himbvilanl Year. 0.5 (whnir body),
) Averupe..., W FUM ereencenane voese| & {Euads).

The followin~ points are made in re-
Intion to the NRadiation Protection
Guides herein provided:

e * -

(1) For the individunl'in the
tion, the basic Guide for aumu:
body dose is 0.5 rem. This Gi

R e T

DOE ARCHIVFS



Wednesdoy, May 18, 1960

plies when the individual! wholc body
dos>s are known. As an operalional
technique, where the tndividual whole
body doses arv not known, A suituble
sample of the exposed population should
be developed whose protection puide for
annual whole body dose will be 0.17 rem
per capita per yecar. It is emphasized
that this is an oprrational technique
which ghould be modified to meet spe-
elx) situations. .

(2) Considerations of population ge-
. petics impaose & por capita dose limitation
for the gonads of 5 rems in 30 years.
“The operational mcechanism described
above for the annual individual wholc
body dose of 0.5 rom is likely in the ime
“mediate future to assure that the go-
padal exposure Guide (5 rem in 30
years) is not exceeded.

€(3) These Guides do not differ sub-
stantiallr from ecertnin other recoras
mendations such gs those made by the
National Committee on Radiation Pro-
tection and Measurements, the National
Academy of Sciences, and the Interns-
tional Commission on Radiclogical
Protection.

(4) The term “maximum permissible
dose” is used by the National Commiitee
on Radiation Protection (NCRP) and
the Internatioaal Commission oz Ra-
diological Protection (ICRP). However,
this term is often misunderstood. The
words “maximum” and “permissible”
both have unfortunate conno:ations not
intended by either the NCRP or the
JCRP,

(5) There can be no single permissible
or acceptable level of exposure without
yegard to the reason for permitting the
exposure. It should be general practice
to reduce exposure to radintion, and pos-
ftive effort should be carried out to ful-
i1l the sense of thesc recommendations.
It §s basic that exposure 1o radiation
should result from & real determination
of its necessity.

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

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

(8) It is recoznised that our present

- seientific knowledze does not provide a

firm foundation within a factor of iwo
or three for selcction of any pardicular
numaerieal value in preference to rRnother

‘ value, It should be recornized that the
i Radintion

Prolection Guides recoms-
mended in this paper are well below the
Jevel where biological damage has been
observed sin humans.

It §s recommended thate

4. Current proirction guides used by
the agencies be continued on an interin
basis lor orzan doses Lo the population.

Recommendations are nhot mide con-
eerning the Radiation Protection Guides
for Individunl orpan doses to the popus
Jation, other than the ronads. Unfors
tunately, e eomplexities of establishing
ruides applicable to radiation expoanre
of all! bodv ori:ans preciude the Conncil
{roni making recommniendutions concerne

20001462 -
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inr them ot this Ume, However, current
protection ruides used by the agencies
appcar appropriate on An interim basis.

It is recommended that:

S. The tcerm *“Radiocactivity Concene
tration Guidc” be adopled for Fuderal
use. This term is defined as the coneens-
tration of radioaclivity in the environe-
ment which is determined to result in
whole body or orran doscs cqual to the
Radiation Proieetion Guide.

Within this definjtion, Radioactivity
Concentration Guides can be determined
afler the Nadiauion Protection Guides
are decided upon. Any given Radioac-
tivity Concentration Guide is applicable
only for the circumstances under which
the use of its corresponding Radiation
Protection Guide Is appropriate.

It is recommended that:

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

No specific numerical recommenda-

tions for Radioactivity Concentration -

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

i s recommended that:

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

The Radintion Protection Guides pro-
vide a pencral framework {or the radia-
tion protection requirements. It s
expected that each Federal azency, by
virtue of its iinmediate knowledse of its
operating problems, will use these Guides
ps a basis upon vwhich {0 develop detailed
standards tailored to meet ils particular
requirements.  The Council will follow
the aclivities of the Federal agsencies in
this area nnd will promote the necessary
coordination 1o achieve an eficclive
Federn) prosram.

If the foregoing recommendntions are
approved by you for the puidance of
Federal agencics in the eonduct of their
radiation protcction activities, it is fure
ther recomniended that this memoran-
dum be published i the FEDERAL
RecisTER.

ArTiItR S, FLEMMING,
Chairman,
Federnl Radiation Council.

.
' .

The recommendations numbe
throurh *7° contained in tht
memorandum  arce approved |
guidance of Frderal azentices,
memorandum shall be pubiishet
FEDERAL REGLSTER.

Dwicur D, Etsexs
May 13, 1960.

[PR. Doc. 60—4539: Plied, May !
$.61 am.)
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FEDERAL RADIATION COUNCIL

RADIATION PROTECTION GUIDANCE
FOR FEDERAL AGENCIES

Memorandum for the President

[
Scrroasoe 13, 1961,
Purtumt to Executive Order 10831
and Public Law 86-373, the Federal Ra-
dlation Council herewith transmits its
second report 10 you concerning findings
and recommendations for guidance for
Fudaral agencies {n the conduct of their
radiation protection activities.
Background. On May 13, 1960, the
first recommendations of the Counch
were approved by the President and the
memorandum containing these recom-
mendations was published in the Fro-
zaat Recis7en on May 18, 1960. There
was also released at the same time, Staft
Report No. 1 of the Federal Radiation
Council, entitled, “Background Material

for the Development of Radlation Pro-
tection Btandards,” dated Masy 13, 1960.

The first report of the Councll pro-
vided a general philosophy of radiatiod
protection to be used by Federal agencies
in the conduct of their specific programs
and responsibilities. It introduced and
defined the term ‘““Radiation Protection
Quide” (RPG). It provided numerical
values for Radiation Protection Guides

‘for the whole body and certain organs
of radiation workers and for the whole

body of individuals in the general pop-
ulation, as well as an average population
gonadal dose. It introduced as an oper-
ational technique, where indiviZusl
whole body doses are not known, the use
of a “suitable sample” of the exposed
population in which the guide for the
average exposure of the sample should
be one-~third the RPG for the individual
members of the group. It emphasized
that this operational technique should
be modified to meet speciel situations.
In selecting a suitable sample particular
eare should be taken to assure that a
disproportionate fraction of the average
dose is not received by the most sensitive
population elements. The observations,
assumptions, and cormments set out {n
the memorandum published in the Fro-

ErAL RECISTER, May 1§, 1960, are ~qually

applicable to this memorai:durn.

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

. guidance on general principles of control
_spplicable to all radionuclides occurring

in the environment: and (3) specific
guldance in connection with exposure

90001ub3

.

of ulation groups to um-226, | In the development of the Radiation
lodiz;’:plal ;uonuu:.so :;%‘ stron- ' Protection Guides contained herein, the
tium-89. It1s the intention of the Coun- - Counci! has considered both sides of this
cil to release the background material balance. The Councl! has reviewed
Jeading 10 these recommendations as available knowledge, econsulted with
Btafl Report No. 2 when the recommen- scientists within and outside the Govern-
dations contained herein are approved. ment, and solicited views of interested

Bpecific attention was directed (o
problems associated with radium-226,
jodine-131, strontium-$0, and strontium-
89. Radium-226 is an important naty-

individuals and groups from the general

* public. In particular, the Council has

not only drawn heavily upon reports
published by the International Commis-

“tion Council followed s period of public

against the risk of rsdiation exposure.

rally occurring radioactive material. The sion on Radiological Protection (1CRP),
other three were present in fallout from - the National Committee on Radiation
nucléar weapons testing. They could, - Protection and Measurements (NCRP3,
under certain circumstances, also be and the Nationa! Academy of Sciences
major comstituents af radioactive ma- °*(NAS), but has had during the develop-
terials relessed to the environment from ment of the report the benefit of con-
iarge scale satomic energy installations sultation with, and comments and sug-
used for peaceful purposes. Available gestions by, individuais fism NCRP and
data suggest that eflective control of - NAS and of their subcommittees. The

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

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

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

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

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

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

1. The following Radistion Protection.

concern incident to discussions of fall-( Guides be adopted for normal pescetune

out. While strontium-$0 received the operations.

greatest popular attention, exposures to *

cesium-137, jodine-131, strontium-89% frinieI~Raidunow Paorrcmon mmnmc:mn'

and. in still Jesser degrees to other radio~  Hoby ORfass mt RELATON 30 EXPOSURE Of Poro-

n}aclidcs. are involved in the evaluation “™°% Grovm

of over-all effects. The characteristics . . .

of cesium-137 lead to direct cOMPATISOD gy PPOKrindl | o et s
with whole body exposures for which L. ~ widuals of axposed popu-
recommendations by the Councll have ' ' Jatica group

already been made. —
Studies by the stafl of the Counctl in. Thyroid.....

1.5 rew per year...| 0.5 rem per year
dicate that observed CONCENtTAtions ‘of ~mos Ao | S8 oo Do ] ooh ks v year.
radiozctive strontium in food and water Lione {alter. 0.003 micr 0.00) microsTams
do pot result in concentrations in the Bsewce. | ofRe-23%inthe } - of Tia-ca 1b the
skeletor {and comsequently in radis- -mg»‘oqd um:‘?ﬁmd
“tion doses) as Jarge as have beén as: - s amosat of 15 arooumc of

sumed {n the past. However, concentra-
tions of jodine-131 in the diets of small”
children, particularly in milk, equal to It will be noted that the preceding table
those permitted under current standards provides Radiation Protection Guides to
would lead to radiation doses to the be applied to the average of & suitable
‘child's thyroid which, in comparison sampie of an exposed population group
with the general structure of current which are one-third of those applying to
radiation protection standards, would , individusls. This is in secordance with
be 100 high. This is because current the recommendations in the first report
concentration guides for exposure of of the Council concerning operational
population groups to radioactive mate- ‘ techniques for controlling population ex-
rials in air, food, and water have been. posure. Since in the case of exposure of
derived by ;ppuc-t.lon of a single frac- a population group to radionuclides the
tion to corresponding occupational yadistion doses to individuals are not
guides. .In the case of jodine-131 in usually known, the organ dose to be used
milk, coasamption of milk and retention as a guide for the average of suitable
of jodine by the child may be at least as, samples of an exposed population group
great as by the adult, while the rela- s also given as an RPQG.
tively small size of the thyroid makes  Recommendations as to general prin-
the radietion dose to the thyroid much ciples. Control of population exposure
larger than in the case of the adult. In from radionuclides occurring in the en.
addition, there is evidence that irradia- vironment Is accomplished in general
tion of the thyroid Involves grealer risk either by restriction on the entry of such
to children than to adults. materials into the environment o1
Recommendations as {0 Radiation Pro. through measures designed to limit the
tection Guides. The Federal Radiation intake by members of the population of
Council has previously emphasized that radionuclides already i{n the environ.
establishment of radiation protection mept. Both approaches involve the con.
standards {nvolves a balancing of the sideration of actual or potential con-

. benefits Lo be derived from the controlled centrations of radicactive material in

use of radiation and atomic energy air, waler, or food. Cuntrols should be
based upon an evaluation of population
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exposure with respeet to the RPG. * For
this purpose, the total dally intake of
such materisls, averaged over perjods of
the order of a year, constitutes an appro-
priate criterion.

The control of the intake by members
of the genera) population of radioactive
materials from the environment can ap-
propriately involve many different kinds
of actions. The character and import of
these actions may vary widely, from those
which entall little interference with
usual activities, such as monitoning and
surveiliance, to those which involve «
major disruption, such as condemnation
of food supplies. Some control actions
may require prolonged lead times before
becoming effective. eg., major chinges
in processing facilities or water supplies.
The magnitude of control measures

should be related to the degree of likeli- !

bood that the RPG may be exceeded.

The use of a single numerical intake

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

‘to meet contingencies be Xnown in
-advance.

It is recommended that:

2. The radiological health activities of
Pedera) agencies in connection with en-
vironmental _contamination with rawo-
active materials be based, within the
Hmits of the agency's statutory respon-
sibllities, on a graded series of appropri-
ate nctions related to ranges of intake of

. radioactive materials by exposed popu-
. }ation groups. '

In order to provide gu.oance tn the

_agencies (n sdapting tlLe gr.dec sp-

proach to their own programs, tue
recommendations pertaining to the

" specific radionuclides in this memoran.
gum consider three transient daily rates.
" of intake by suitable samples of eiposed

population groups. For the other radio-

" nuclides, the agencies can use the same |
-general approach, the details.of vhich -

are considered in 5tafl Repourt No. 2.
The general types of action appropriate

.when these transient rates of intake fall

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

- pble sssurance that average rales of
- jntake by a suitable samp!- -
. population group, ave.. .:

anev---3

sample and averaged oves period < o e
of the order of one year, do not exceed
the upper value of Range 1I. The egen-
eral character of these actions s sug-
gested in the following table.
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Tasia ﬁ-—Oltbﬂ $CALZS OF ACTION

Ranges of tranvdent
Tals of daity tnwake

Qreded ule o action

Range I o eeoooae.{ Perindic  ronfirmatory o
veiliader a8 Decynary.
Renpe Il oe.oee...| Quantiutive surveiliaoee wod
routine robtrol.
Range I ........| Evsiustion apd spplication of
sdditions) control messurm ae
SeOsesary.

Recommendations on Ra-226, I1-131,
Sr-90, and Sr-39. The Council has given
specific consideration to- the effects on
man of rates of intake of radium-226,
fodine-131, strontium-90 and strontium-
89 resulting in radiation doses equal to
those specified in the appropriste RPG's.
The Council has also reviewed past and
current activities resuiting in the release
of these radionuclides to the environment
and has given consideration to future
developments. For each of the nuclides
three raneges of transient daily intake are
given which correspond to the guidance
contained in Recommendation 2, above.
Routine control of useful applications of

 radiation and atomic energy should be

such that eapected average exposures of
suitable ramples of an exposed popuis-
tion group will not exceed ‘the upper

value of Range II. For jodine-131 and

radium-2z., this value -corresponds to
the RPG for the average of a suitable
sample of an exposed population group.
In the cases of strontium-50 and stron-
tium-89, the Council’s study indicated

‘that there {s currently po known opera-

tional requirement for an intake vajue
& high »e the one corresponding the

a3, Hillo, s value estimeated to cor-

respond to coses to the critical organ not
grester than one-third of the RPG has
been used. ’

The guidance recommended below fs
given in terms of transient rates of

“(radionctivity) intske in micromicrocu-

ries per day. The upper limit of Range

I &s based on an annual RPG (or lower,’

in case of radioactive strontium) consid-
ered as an acceptable risk for a lUfetime.
However, it {s necessary to use averages
over periods much gshorter than s life-
time for both radiation dose rates and
rates of intake for administrative and
veulatory nurposes. It is recommended
tuas suth --orjods should be of the order
ofore Year. It is to be noted that values
listed In the tables are much smaller
than any single intake from which an
individual might be expected to sustain

It 1s recommended that:
8. (a) The following guidance on daily

. intake be adopted for normal peaceiime

operations 1o be applied to the average
of suitable samples of an exposed popu-
Iation group: ’

Tantg JII~Ranrzx of TRangDwr Rates oF INTa*s

(wxmouxrzocmIZs PR DaY) vox Ust 5 Qradkd
SCALE OF ACTIONS Brwmakses In Tawir 11

Radicoucides { Ranpe ]| Raoge I | Range Il -
Radium-22...... *2 ta 0-%0
Jodine=131"..c.ee| @10 30-)00 W], U
Suontium-0. ... &2 -0 FO-2. 00
Surootuto-N. ... -0 | Tw-2,600 | 2,000-2, 000

11p the case of Jodine=131, the sultshie sam;de would

" mclude only smal chiigres.. For adufts, the KPU ot

e thyroid would poL be by vater of iDLkt
hither bY & factor of 30 than those applicsbix & small

(b) Federa] agencies determine con-
centrations of these radionuclitdes in air,
water, or items of food sppliceble to
their particular programs whick are con~
sistent with the guidance contained
hereir on average daily intake for the
radionuclides radium-22¢, jodine-131,
strontium-80, and strontium-88. Some
of the genersl! considerations involved in
the derivation of concentration values
from intak: values are given in Stafl Re-
port No. 2. .

It is recommended that: *

¢. For rsdionuclides not considered in
this report. agencies use concentration

_values tn air, water, or items of food

which are consistent with recommended
Radiation Protection Guides ‘and the
general guidance on intake.

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

ABRARAM RIBICOFT,
* Chairman,
Federal Racdiation Council.

The recommendations numbered 1"
through “4" contained in the above
memorandum are approved for the guid-
ance of Federai agencies, and the meino-
randum shall be published in the FEo-

ERAL REGISTER.
- Joxn F. KenneoY,
SrpreMser 20- 1961, ) -,
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Maximun Annual Dose Rate jn mrea/y for a Living

Table 9.
Pattern Consisting of 100% Time on Eneu Island

Case When Imported Foods are Readily Available in the Diet

ll1cs+’.sr4

Ingestion External Gammat* Total
Bone Marrow 121 20 181
Wholebody . 100 . 20 120

Case When Locai Subsistence Crops are in Full Use

Veregioen
Ingestion External Gamma* Total
Bone Marrow 232 20 53
Wholebody 183 20 209
*411 food crops are from Eneu Island
4 subtracted
#Natural background su rac DOE ARCHIVES
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Yable 10. Maximm Annual Dose Rate fn mres/y for a Living
Pattern Consisting of 80% time on Eneu Island and
20% time on Bikini Island

Case When Imported Foods are Readfly Available in the Diet

+
",CS*"ST 107
Ingestion External Gasma* Total
. Praz S7e
Bone Marrow 121 67 “d 3% 188 /45
Wholebody 100 67 44 32 167 a4
Case When Local Subsistence Crops are in Fyll Use
R P T [T,
Ingestion External Gamma* Total
Bone Marrow 233 67 4y 3 300 27
Kholebody 189 67 HY 3 256 133
DOE ARCHIVES
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for a Living

Tai:'le 11. Maximum Annudl Dose Rate in mres/y
Bikini Island

Pattern Consisting of 100% time On

Case When Imported Foods are Read{ly Avaflable fn the Diet
l"’cs*’lsr
Ingestion External Gamma* Total
Bone Marrow 941 256 1,197 = 1.2 ren/y
. Wholebody 877 256 1,133~ 1.1 ren/)
Case MWhen Local Subséstence Crops are {n Full Use
I"CS*'"SP
Ingestion External Gamma* Total
Bone Marrow 2013 256 2,269 m 2.3 ves
Wholebody 1849 256 2,105 % 2.1 res

#Local Background Substracted

DOE ARCHIVES
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Table 12. 30-Year integra] Dose in Rem for a Living Pattern

Consisting of 100% time on Eneu Island and Imported

Foods Being Readily Available

) . Bone Marrow
Ingestion wWholebody and Bone
137Ce 2.25 2.25
"ST o ' 0070
23sé2vepy - 00045

LR " -— 0012
281p, /20 - 0.00058
External 0.433* 0.433*
Gamma
Total T 2.7 3.4

*Based on an fnitial dose rate for Eneu Island of 20 mrem/y
and assuning the entire dose is fron 137¢Cs.

50014b9



Table 13. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING
OF 100% TIME ON ENEU I(S;tﬁﬁ“pn AKD FOR FULL USE OF LOCAL SUBS1STENCE

JNGESTION WHOLEBODY BONE MARROW AND BONE

1B7¢s 4.25 4.25

2%5r - 1.5

239+2%0py . 10008

M ipp | - .0021

2NNIZNM - 0.0019

External Gamma 0.433* 0.433*
TOTAL 4.7 6.2

+ Based on an ititial dose rate for Eneu Island of 20 mrem/y and assuming

the entire dose is from 137¢s.

DOE ARCHIVES
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Table 14. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVING PATTERN CONSISTING OF
300 $ TIME ON BIKINI ISLAND AND IMPORTED FOODS BEING READILY

AVAILABLE.

INGESTION WHOLEBDDY BONE MARROM_AND BONE
13 Gs . 19.8 - 19.8
90 S ' - 2.2
239“‘2\0,)“ - ,00051
LD - ‘ .0013
zhlpulﬂolm - -
External Gamma 5.54* . 5.54*

TOTAL 25.3 27.5

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

entire dose if from!37Cs,

DOE ARCHIVES
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Table 15. 30 YEAR INTEGRAL DOSE IN Rem FOR A LIVIHG PATTERH CONSISTING
100  TIME ON BIKINI ISLAND AND FULL USE LOCALLY GROWN SUB 1STENCE
OPS.

INGESTION MHOLEBODY BONE MARROW_AND BONE

BONE_MARROW ATD BT
137 Cs .41.6 0.7

805y - 5.6
2394240 py - .00094
241 An - | . 0024
281py /28 An - ' -
External Gamm 5,54* 5.54% -

TOTAL 47.1 52.8

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

entire dose is from!37Cs.

eEnnini?
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The Effects on Populations
of Exposure to Low Levels

of Ionizing Radiation

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

DIVISION OF MEDICAL SCIENCES

NATIONAL ACADEMY OF SCIENCES
NATIONAL RESEARCH COUNCIL
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SUMMARY AND RECOMMENDATIONS

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

.on cost-benefit analyses which compare the ac-

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

& given development as compared to the alter-

native options.

In the foreseeable future, the major contribu-
tors to radiation exposure of the population
will continue to be natural background with an
average whole-body dose of about 100 mrem/
year, and medicai applications which now con-
tribute comparable exposures to varions tis-
sues of the body. Medical exposures are not
under control or guidance by regulation or law
at present. The use of ionizing radiation in
medicine is of tremendous value but it is essen-
tial to reduce exposures since this can be ac-
complished without loss of benefit and at rela-
tively low cost. The aim is not only to reduce
the radiation exposure to the individual but
also to have procedures carried out with maxi-
mum efficiency so that there can be a continu-
ing increase i1 medical benefits accompanied by
aminimumrediation exposure.

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

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

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

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

DOE ARCHIVES



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

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

that tumor induction as a result of radiation .

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

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

Given the estimztes for genetic and somat
risk, the question arises as to how this info
mation can be used as & basis for radiatic
protection guidance. Logically the guidance «
standards should be related to risk. Wheth:
we regard a risk as acceptable or not depen
on how avoidable it is, and, to the extent n
avoidable, how it compares with the risks «
alternative options and those normally accep
ed by society.

There is reason to expect that over the ne
few decades, the dose commitments for all ma
made sources of radiation except medic
should not exceed more than a few millirel
average annual dose to the entire U. S. popu!
tion. The present guides of 170 mrem/yr gr:
out of an effort to balance societal nee
against genetic risks. It appears that the
needs can be met with far lower average exy
sures and lower genetic and somatic risk th
permitted by the current Radiation Protecti
Guide. To this extent, the current Guide is v
necessarily high. ,

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

It is not within the scope of this Committee
propose numerical limits of radiation exposu
It is apparent that sound decisions requ
technical, economic and sociological conside:
tions of a complex nature. However, we ¢
state some general principles, many of whi
are well-recognized and in use, and some
which may represent a departure from prese
practice.

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

b) The public must be protected from radi
tion but not to the extent that the degr
of protection provided results in the su
stitution of a worse hazard for the radi
tion avoided. Additionally there shou
not be attempted the reduction of smi
risks even further at the cost of lar
sums of money that spent otherwi:
would clearly produce greater benefit.
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¢) There should be an upper limit of man-

d

e)

f

S

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

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

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

2) Inspection and licensing of radiation

and ancillary equipment.

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

3)

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

2001477

g)

h)

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

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

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

i) In regard to possible effects of radiation

)

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

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

DOE ARCHIVES



’ LAW OFFICLE OF

lICRO‘NESIAN LEGAL SERVICES CORPORATION ciNtmAL OFFICL PONAR( OFFICE

ATTORNEYS AND MICRONESIAN COUNSELORS POSY DTIICL BOR 20D PCH1 OFCT BT 29

. 9 RN
CAIvAN MANIASA ISLANDS SnBSO &CLONs POmasL,

7Y Ow tadl
TLLLFHONI 8473 Ow CASTIPa CARDINL IS1ANDS DEDS:

A > —7 T

CABLE ADDRESES MICROLEX

PaLayL OFINCE L[ PHONRL 40a
sost OfeIg Bl 80
THEODORE A. MITTHELL MARIAND W. CARLOS wDROE. PaLAU, mMaR.ane5 OFFICC
LXECUTIVE DIRECTOR LYNDON CORNELIUS wISILRN CAROLINL 15LANDS DEPD sOL DI L B B2C
[ S EHMES TLEPrOng 47 SAIPAN, MARANS ISLANDS BEDST
ELSON [ i N
CLLPuONL 624)
DANIEL M. MAEMELKIN PELIX A, FITIAL AR maALLS OFNICL
SEPUTY BIARCTOR s s
CHINLINA R. GRAMAM ...;u.o AP GIRICE
JESUS C.BORJIA SUNGIWD MADLEY S e s 56880 eosT OFOCE 8O0 208
ARSISTANY DIRCCYOR LAR HALPERN ety COLONIE, Yas,
IOANES KANICHY —_— WESTERN CARD. INL 1SLANDS PGRa)
ROBEAT L. KEOGH 18us OFFICC TCLEPWONE Pa)
) s POSY OFFICE BOS ©
JUDITH A. KNAPE KOBRAT OFFICL
=OLN. TRUS. PONY O HICT BOB i+
CHRISTOPHER LOEAK - :
EASTCAN CAROLINL 1SLaNDS BEBe2 LILU. KOSRACL.
WIDASY AISLK MICHALL G. PAITCHARD TLLEPmONE $87 CABTCAS CAROLING 1BLANDS $EBa

. S RAGLMAR
ALIK J. ALIK Jesu WASHINGTON OFFICT
IGNACIO ANASTACIO ANTHOLINOG K. ROSOKOW 1434 SIETLENTH STRCEY. N. W,
DANIEZL E. AQUIND JAMES E. SINDING SVITE 300

. A AT R.ENYDER WASHINGION. D.C. 20036
JAMES A. BEDOR Lee ot TELIPNONG (202) 2323021
MICHAEL J. BERMAN DONALD C. WOODWORTH

rieasc meey o Washington Office
FREEDOM OF INFORMATION ACT REQUEST

August 3, 1979

Mr. Milton Jordan

Director

Division of FOI and Privacy
Acts Activities

Department of Energy

GB-145 Forrestal Building

1000 Independence Avenue, S.W.

Washington, D.C. 20585

Dear Mr. Jcrdan:

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

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

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

DOE ARCHIVES
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Mr. Milton Jordan
August 3, 1979
Page Two

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

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

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

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

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

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

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

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

*"In early 1979, new information was obtained so

that dose predictions for residence on Eneu

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

DOE ARCHIVES
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Mr. Milton Jordan

Augus
- Page

5001480

t 3, 1979
Three

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

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

Regarding the text on page 6 of the attachment

which appears at footnote 10, please provide a .

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

federal radiation guidance which is taken from

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

Plese provide a copy of the publication relied

upon fer the calculated dose estimates which is

cited at footnote 14 of the attachment, "An

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

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

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

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

No support is provided in the text or in the footnote
for this statement. Please provide any and all
recprds, reports, studies or other documents or
materials which describe the "recent experience

and nbservations"™ and which provide the names

of the members of the "scientific teams" referred

to in the guoted statement.

With respect to the predicted doses presented on

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

DOE ARCHIVES



. Mr. Milton Jordan
August 3, 1979
Page Four

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

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

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

260 millirem per year, 280 millirem per year,

and 300 millirem per year?

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

Please provide any records, documents and materials
which would explain why the attachment and the
letter of May 15 did not contain any discussion

of the biological risks associated with the
predicted doses. If no such documents exist,
please so state, and explain why such a discussion
was not included in the advice provided to the
Department of Interior.

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

XC:

0001481

. Mitchell

Ruth C. Clusen
Bruce Wachholz
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