Overvi ew

Fal | out from nucl ear weapons tests
conduct ed between 1946 and 1958 at Bikin
and Enewet ak, and especially the Bravo test
at Bikini, contam nated severa
northern Marshall | sl ands. LLNL, with
fundi ng support fromthe Departnent of
Energy, has been eval uating the radiol ogica
condition at the atolls since 1974.

The mission of our programis:
u To ensure the safe resettlenent of Bikini
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Enewet ak, Rongelap and Utirik Atolls

Qur approach is an integrated program
that starts with field/laboratory
experinents and sanpl e collection through
to dose/risk assessment which in turn
redirects the field/laboratory efforts.

This requires:

u Design and inplenentation of
scale field prograns.

| ar ge-

u Exposure assessment for all pathways:
terrestrial and mari ne foods, externa
gamma, inhal ation, catchnent and rain
wat er .

atolls in theransport

u Dose/risk assessnent based on these
exposur es.
u Inplenentation of radi oecol ogy studies

to determ ne radionuclide cycling and
at the atolls.

u Devel opnent and eval uation of renedia
neasures to reduce the dose to returning
popul ati ons.

u Conmunication of results to the

communities with continuing interaction to
hel p devel op an understandi ng of the issues.

Requi red and avail abl e support are

u Laboratory facilities to process
t housands of sanpl es annually.

u State-of-the-art gamma spectroscopy
and radi ochemistry | aboratories.

u Database managenent and

progranm ng for custom zed program
support.

u Extensive quality control neasures for

the anal ytical work, including continuing
international and national intercalibrat
exercises, and split sanple analysis with
ot her | aboratories world w de.

Dose Assessnent Results

The Marshall |slands program has
conpl eted detail ed dose assessments for
various resettlenent options on Bikini
Rongel ap, and Enewetak Atolls. Exposures
to nucl ear weapons fallout have been
estimated for all possible pathways and
conpared with natural background doses to
assess the need and consequence of contro
neasur es. The natural background dose
t he
which a significant fraction conmes from
210pg- 210py vi a consunption of fresh fish.
The dose from weapons fallout has been
cal cul ated for a range of
usi ng radionuclide data for

137CS QOSr

Marshal | Islands is about 2.4 nBv y-1

livi ng condi tions from nucl ear

239+240py, and 241Am a diet nodel for
pertinent foods chains, external exposure
cal cul ations for gamma-radiation, and

assessnents of potential dose contributions

from radi onuclide resuspensi on and
Marshal | |slands natural background dose
Sour ce Ef fecti ve dose
msv y1

Cosmi ¢ 0.22

Cosnogeni ¢ 0.01

Terrestrial 0.01

40K 0.18

210po- 210pp (di et) ~2.0

Total =2.4
inhal ation. W estimate that the ingestion

pathway will contribute 70%to 90 % of the
dose to returning residents nostly through
upt ake of 137Cs fromthe soil into terrestr
f oods such as coconut, Pandanus, breadfruit
and papaya. External ganma exposure
from 137Cs accounts for about 10%to 30% of
the dose. 239+240py and 241Am are maj or
contributions to the dose via inhalation but
this pathway presently accounts for only
about 1% of the total

The estimated nmaxi num annual
effective dose for current island |iving
conditions in the Northern Marshall |Islands
varies between <0.02 and 4 nSv y 1 when
imported foods are available. This
conpares with an average annual effective
dose from natural background radiation in
the United States of about 3 nBv y'l. Hence,
~ the estimted natural background dose plus
INthe nuclear fallout conponent under current
of sl and conditions may exceed average

background doses el sewhere in the world

Gui del i nes devel oped for controlling

prospective dose to the general public (e.g
power plants,
rel evant to situations such as

on

etc.) are not

)

= 10

=

Q9 --s-- Control

; s L —e—K treated

-

b :'@--@‘~

a 6 62, o e\e--.@.—-o‘ 4
R \

s <660 kgha, K B eeene

=1 4
© 4

)c: 660 kg/ha, K

g |

(5]

g 2 r 750 kg/ha, K T
(5]

0

9 @

(3l

- 0 12 24 36 48 60 72 84 96

Months since August 1988

Effect of potassiumtreatnent on thi
concentration of 137Cs in coconut nE

Marshal | Isl ands where people wish to Ii
in areas already contam nated by nucl ear
weapons fallout. However, general guidanc
ractices provided by the Internationa
mm ssi on and Radi ol ogi cal Protection
(ICRP) and the International Atom c Enerc
Agency (1 AEA) recognize that bel ow an
effective annual dose of 10 nSv the situe
shoul d be reviewed, and if a cost effecti
soci ally acceptable, and environnentally:
sound remedi ation strategy can be
inmpl emrented to reduce the dose, then it
shoul d be consi dered

Renedi al measures to reduce doses

Qur strategic mssion has al ways been
devel op a policy and guidance to limt tt
dose and reduce even a small risk
associated with any resettlenent effort i
Marshal | Islands. Treatnent of atoll sc
wi th potassiumreduces the uptake of 137C
into food crops and the associ ated i ngest
dose to about 5% of pretreatnment |evels
an exanmple, the dose for a 1999 resettler
scenari o on Bikini Island, where the top
40 cm of soil is renobved in village and

storage facilitiebpusing areas and the rest of the island

ttrreat ed with potassium fertilizer, is



0.41 nBv (conpared with 4 mSv y-1 using
no counter neasures) and the 30-, 50- and
70-y integral doses are 9.8 nBv, 14 nBv, and#

Dat abase Managenent/ Marshall | sl ands
Publi cati ons Dose Assessnent

: The Marshall |slands Program has
16 nBv, respectively. Current research . :
studi es are focused on determning the g:zlbgggg tssvﬁrelalp \l/\n'atrﬁedcr)sle?:il ;)Ir(1al and Radi oecol ogy
duration of the effects of potassium assessnments and respond to the data and Pr ogram

treatment on 137Cs uptake into plants, and
determning the rate of environnental -1 oss
of 137Cs in atoll ecosystemns.

infornmati on needs of our custoners. W

al so provide witten reports, peer review
scientific publications, and other
correspondence relevant to the program
Program performance and data quality are
eval uated by internal and external
assessnents and peer review.

Field M ssions

Dr. WIliam L. Robison
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u Radi oecol ogy experinments are designed University of California nor any of their
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remedi al measures to reduce the 137Cs in help facilitate sanple tracking and integrity jmplied, or assumes any legal liability or Assessnent Divi sion
local Iy grown foods control. Qur gamua-spectronetry facility responsibility for the accuracy,
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. . . . . disclosed, or represents that its use would Sciences Directorate
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exerci ses on a regular basis. Several new Reference herein to any specific commercial L Li

and innovative radioanal ytical techniques products, process, or service by trade name, awrence Livermnore

have al so been devel oped as part of the trademark, manufacturer, or otherwise, Nat I onal - Labor at ory

progr am does not necessarily constitute or imply its P. O. Box 808

. . endorsement, recommendation, or favoring Livermore. CA 94550- 0808
Up to 5000 sanples of vegetation, soil, by the United States Government or the '
wat er, aerosol particul ates and/or biota are University of California. The views and (925) 422-3840
processed annual |y, making this one of the opinions of authors expressed herein do not EAX: (925) 423-6785
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field characterization, analytical
measurenents, dose assessnents and risk
anal ysis are required.
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