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ENIWETOK RADIOLOGICAL SURVEY

This memorandum provides inforastiom regardimg currest activities on
Eniwetok Atoll. These sctivities concern ths surveys esseatial to the
cleanup, rehabilitation, and resettlement of the atoll in connectisn
ﬂththmdmmefhimotu&otruttudufyofm
Pacific Islends (ITPI).

In April 1947 the United Natiocns formally designated the fermer Japanese
Pacific Mandates (Eniwetok included) as Trust Territeriss to de admin-
istered by the United States. Upon vritten metificatioa te the U.X.,
Enivetok was designated a muclear testing sits im December 1947, with
the first test ssries there, SANDSTONE, being conducted in the eprimg

of 1948. Prior teo SANDSTONE, the Eaiwetok pecple, about 136 in nwmber,
were moved by the United States to Ujelang Atell vhere they still reside,
although their pumber bhas now increased te about 432. Additional test
series were conducted in the atoll during the years 1951 (GREEZEHOUSE),
1952 (IVY), 1954 (CASTLE), 1956 (REDWINC), snd 1938 (HARDTACK - PRASE I).
The last of 43 tests was ia July 1958. All tests have beea listed publicly.

Geographic location of the atoll {s shown ia Figure 1. Its remoteness
suggests inherent costly operations to accomplish the necessary surveys
and subsequent clesnup. Figure 2 identifies the islands of the ntou, coru o
and general locatiocn ef the nuclear tests conducted. YTITIS i }

L - e

On April 18, 1972, Righ Commissioner Johnston and Ambassador Vﬂlhq Lo
jointly announced the intentiom of the United States to retura Mutpk Lou A
Atoll te the TIPI subject to retentiom of some minor residwal rights. p
Subsequently, the Department of Interfor (DOI), Department ef Defense
(DOD), and AXC determinad that a comprehensive and coordinated program
to survey and clean up Eniwvetok Atoll muet be undertaken to make Eniwvetok
habitable. The program was divided iato three phases: (1) Pre-clesnup
Rad{ological and Engineering Survey, (2) Cleanup, and (3) Rehabilfitation
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- and Resettlement. As with Bikini Atoll, responsibility for cleanup
and rshadbilitation rests with the DOD and DOI respectively. AEC
4{s responsible for conducting a radiological survey, assessing
the results, and estadlishing criteria and comstraints for cleanup
and rehabitation, favolving other agencies, as appropriats.

Organization of the Enivetok Radiological Survey, mov under way, is shown
in Pigure J. The Vashington Interagency Group is charged with coordination
of actions to sffect overall Eniwetok Atoll objectives. The Manager, Nevada
Operations Office, has been directed to plan, organize, and conduct the

AEC radiological field survey to develop sufficient data on the total
radiological environment of Eniwetok Atoll., Technical standards and
requirements for the survey and cleanup operations will be provided by
responsible divisions within _AEC Headquarters. Specifically:

(a) The Division of Biomedical and Environmental Research (DBER)
bas the responsibility for reviewing and guiding the
preparatioun of a report on the radiological status of the
atoll. This report will be prepared by the Data Evalustion
Group &t Lawvrence lLivermore Laboratory.

(b) The Division of Operational Safety (DOS) shares responsidbility
wvith DBER and the Division of Military Application (DMA) for
plamning the survey. DOS will provide the coordination of
these planes and thefr extension during the survey with the
Assistant General Manager for Environment and Safety (AGMES).
DOS will also provide information on the survey to EPA staff
at the Washington level upon request. DOS will review and
evaluate all data and assessments relevant to the feasibility
of various cleanup methods and methods for disposal of
hasardous materials. Cleanup criteria, requirements,
guidelines, and environmental and health protection standards
to be employed during clesnup operations will thea dbe
developed by DOS in consultation with appropriate AEC staff
sections and other agencies.

{(c) The AGMMA has the overall nuthoiity and responsibility within
the AEC for coordinating wmatters related to the rehabilitation
of the Eniwetok Atoll.

‘The radiological survey, and the interpretive affort associated with it,
is a large program superimposed on a number of technically qualified
organiszations. Survey activities and analytical efforts by responsible
organizations are reflected in Figures & and 3.
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. - As an exampls of the complex radiological situation which exists en
Iniwvetok, one island, Runit, 1s shown in Figure 6 with a plot of gamma
exposure rates ov that fsland. Contaminstion from eight tests on Rumit
1s weasursble today. An early prelimisary survey has eonfirmed the
presence of 2 plutoniuvz-bearing, sand layer cuteropping on thc ocsan side
of the {aland, and the existence of 30114 plutonium-dearing chunks
grains, and otlut particulates on ths island surface and near mtua.
Earth and debris moving sctivities during and after test operations
have resulted in a eomplex radiological situation in vhich adjacent
areas may be quites different as to levels and vertical distribution of
radicactivity in sofl. Datz availadle to date indicate that radiological
contamination s less severe on other islands but is sufficient to pose
a considerable problem.

t a September 7, 1972, Iateragency Meeting, the following agreements
with respect to funding were raached:

(2) The AEC will fund the radiological aspects of the
precleanup survey, the conduct of any other radiological
survey activity that might be required to understand
conditions in the environment as they relate to exposures
of people and developments of standards, and the conduct
of periodic follow-up radiological surveys that taks place
after cleanup. If later field snd/or laboratory work is
done by the ARC in support of clunuy, AEC should be reimbursed
by DOD.

i () DOD would be responsible for funding the engineering portions
of the precleanup survey and those monitoring and survey
activities that are regquired to support cleanup operations
and to insure safety of personnel involved in eleanup
activities. DOD also would fund the later cleanup of both
radiological and non-radielogical activities., DOI would be
responsible for funding rehabdilitation costs once cleanup s
coupleted.

Present best estimate of the eost of the AXC precleanup radiological
survey §s $1.3, Costs ef subsequent studies and radiological
wonitoring activities sre estimated to be approximately $1M per year

for Y 1974 and beyond. DOD costs for cleanup and related activities
are estimated at batween $20-4(i and may go higher. The actual final
costs ars highly depandent on the amount of soil and debris needed to be
renoved and subsequent disposal sathods employed. To date the DOD has
comnitted approximately $500K in the precleanup engineering survey.
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The initial field survey was contemplated for the peried October 12-
December 6, 1972, The fi{rst week of this schedule was started, but
sot completed, when Typhoon Olga caused a suspension of activities.
Subsequently, it was necessary te revise and reschedule the survey to
steomt for weather factors and logistie limitations. Ao serfal
radiological and photographic survey of the atoll was secomplisbed
Novembar 8-13 during the period of minimal legletic support. Survey
attivities were rvesumed during the week of November 17 on a revised
sehedule and will now extend to mid-February 1973. The AEC radiological
SuIvay nov appears to be progressing smoothly snd collectsd samples are
being returned teo the CONUS for analysis. Data to date, based mainly
on ths results of the serial survey, appear to be generally consisteat
vith earlier knowledge and sxpectatioms.
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KNIWETOK RADIOLOGICAL SURVEY

This memorandum provides fnformation rmtdna eurrent activities om
Eniwetok Atell. These activities ¢ ‘the surveys essential to the
cleanup, rehabilitation, and rasettlement of the stoll in comnection
with the announced return of Eniwetok :6 the Trust Territory of the
Pacific Islands (TIPI). _ o ,_ .
In April 1947 the United Rations f y 'duimted the former annm
Pacific Mandates (Enfwetok imcluded) as Trust Territories to be admin-
istered by the United States. written motification to the U.N.,
Eniwetok was designated a amvcl testing site in December 1947, with

the first test series there - SANDSTONE - being conducted im the spring

of 1948. Prior to SANDSTONE, the Eniwetok people, about 136 in number,

es to Ujelang Atoll vhere they still reside,
now increased to about 432. Additional test
atoll during the years 1951 (GREENBOUSE), :
» 1956 (REDWING), snd 1938 (HARDTACK - PHASE I).
in July 1958. All tests have been listed pudlicly.

series ware conducted inm
3952 (1IvY), 1954 (CASTLE
The last of 43 tests

Geographic location of the atoll fs shown in Figurs 1. Its remoteness
correctly suggests erently costly operations to sccomplish the
nECessary surveys subsequent cleanup. Vigure 2 identifies the
1slands of the atgll and general location of tha nuclear tests condueted.

On April 18, 1972, High Commissioner Johnston and Ambassador Willisms

Jointly the intention of the United States to retura Eniwetok

Atoll to the subject to retention of some minor residual rights.

Subsequently,’ the Departweat eof Interior (DOI), Department of Defense

(POD), end QEC deternined that a comprehensive and coordinated program

to survey 7nd clean up Eniwvetok Atoll must be undertaken to make Eniwetok
Th

habitable e program was divided into three phases: (1) Pre—cleanup
Radiologital and Engineering Survey, (2) Cleanup, sad (3) Rehabilitatiom
) : : , - o
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- and Resettlement. As with the rehabilitation of Bikint Atoll,

’ responsibility for cleanup and rehabilitation rests with the DOD snd
DOI respectively. AEC fs responsible for gaining a sufficjent wader-
standing of the radioclogical enviromment at Eniwetok Atol)l to provide

islands. Typical judgemsnts requiring this informat would deal with

ocontanination should be reduced during cleanup; and constraints
vhich may be indfested on the use of land er water

Organization of the Eniwetok Radiological Burvey,/ mow underway, is shown

in Figure 3. The Washington Interagency Crowp charged with coordination
of actions to effect overall Eniwetok Atoll obfectives. The Manager, Nevada
Operations Office, has been directed te plan,/organize, and conduct the

AEC radfiological field survey to develop icient data on the total
radiologiecal enviromant of Eniwetok Atoll
requirements for the survey and eleanup
responsible divisions within AEC Headq ers. Specifically:

REavironsental Resesreh (DBER)
ewing and guiding the

the radiological status of the
prepared by the Data Evaluation
e Laboraterxy.

(s) The Division of Biomedieal
has the responsibility for
preparation of a report oa
atoll. This report will
Croup at Lawvrence Liv

(b) The Division of Operat Safety (DOS) shares responsibility
. for planning the survey and will provide the ecocordination

of these plans and their extension during the survey with
the Assistant Genergl Manager for Envirommental Safety
(A@ES). DOS will /also provide informationm en the survey
to EPA staff at the Washington level upon requast. DOS will
reviev and evalusgte all data and assessments relevant to
the feasibilfity various cleanup methods and methods for
disposal of rdous materials. Cleanup eriteria, require-
wents, guidelifes, and environmentsl and health proteetion
standards to /bc employed during eleanup operations will then
be develo by DOS in consultation with appropriate AEXC staff
sections other agencies. L :

(e) The m&%m. the overall authority and responsidbility within
the AEC for coordinating matters related to the rebabi{litation
of the Fniwvetok Atell. a .

The radiological survey, and the interpretive effort assocfated with it,
is a large program superimposed on a mumdber of technically qualified
organizations. Survey activities and analytical efforts by responsible
organizations are reflected in Vigures &4 and 5.
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As an exsnple of r.ho complex udiolosiul situation uhﬁeh axists on
Eniwetok, one {sland - Runit - {3 shown in Pigure § with a plot of gamma
exposure rates on that island. Contamination from t tests on Rumit
is measurable today. An esrly preliminary survey confirmed the
presence of a plutoniun bearing sand layer outcrogping on the ocean side
of the {sland, and the sxistence of solid plut bearing chunks,
grains, and other particulates on the fsland syrface and near surfaca.
Barth and debris moving activities during after test operations

have resulted in a complex rediological sityétion in which adjacent

sreas may be quite different as to levels ¢6d vertical distributfon of
radfosctivity in soil, Data available to /date indicate that radiological
contemination is less severe om other is s but is sufficient to pose
a considerable probdblem. '

At a September 7, 1972, Interagency
with respect to funding were r

eting, the following agreemsnts

e

(a) The AEC will fund the ridiological aspects of the
pre—clesnup survey, thé conduct of any other radiological
survey activity that sight be required to understand
conditions ia the ironment as thay relate to exposuras
of people and develOpments of standards, and the conduct
of periodic foll radiological surveys that take place
after cleanup. later field and/or laboratory work is
done by the AEC An support of cleanup, AEC should be reimbursed
by DOD. : :

esponsible for funding the engineering portions
eanup survey and those monitoring and survey
hat are required to support cleanup operations

¢ safety of personnel involved fo eleanup

DOD also would fund the later clesnup of both
cal and non-radiclogical sctivities. DOI would be
Tes ble for funding nhabniutio- mtl once cleanup is
completed. ,

(>) DOD would de

Preasent best eftimate of ths cost of the ARC yro-elum:p radiological
survey is $1.3M. Costs of subsequent studies and rvadiological
monitoring a¢tivities are estimated to be approximately $1M per year
for FY 1974 ‘and beyond. DOD costs for cleanup and related activities
are estimated at betwasn $20-40M and may go higher, The actual final
costs are highly dependent on amount of s0il and debris needed to be
renoved and subsequent disposal methods employed. To date the DOD has
ecomaitted approximately $500K in the pre—cleanup engineering survey.
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ENIWETOK ATOLL .

TElTElmP(UGCCH; Boc?hmlm() rialoeoN) N
o a SEONS ong oicn ranc
o SANILDEFONSO tre NORTH PAGIFIC OCEAN |
= o (Daisy) QTEN E&ccm a
—_ {g{gf*é‘r\ >~.f,°- mu%mat\nnmxu B
s : aet ¢ (Kate)
ro DOGOMBOGO " Sa® 0 s~ KIRINIAN (Lucy) BOKONAARAPPY
P YEIRI , - (Mary)
s " €. ,_._..AIIbU (Nancy) .
B g > . < ‘(IV;:?W_& (0 IVC) RUJORU
BOGALLUA - 7" “‘\:««"%9" ru.-.-__-_ ~{pearl)
lice] / N AOMON N epeminy
| 7 : ot (Ruby)
; BIIRI
s (Tiida) {‘UOJO(*)
rsulo
VAR AARARNBIRD €
;'} . {Verq) P‘IIR‘AI\I)
Wiima
/ PHOTO TOWER : ———— RUNIT
i (hluck) D (Yvonne)
CORAL HEAD+0 M
-~ (Ogcar) ((gonc;)
fics am
-{....._.__..(Tom)
& UR 1AH
N___van)_eriNEERQ
ANIYA AN (Alvin)
g (Bruce)
GH\NIMI
/ (Clyde)
: B JAPTAN
RIGILI (Dovid) L
{L.oroy) o
: ; vk DEEP ENTRANCE
GIRINIEN 8 I v JIERORY
{KKaith) : . \ PARRY
N N (Cimor)
RIBAION ™
R A
(Jamos] \‘“‘:‘“}W ® NUCLEAR TEST
POION / “‘*a‘wuw, LOCATIONS (APPRO
(1rwin) . @ '
- g IGURIN | . FIGURE 2

. .._#(Hf'nrv) (Glonn}




ELITO0DS

ORGANIZATION OF THE ENITWETOK SURVEY PROGRA,

MR, JOHN DEYOUNG =-=--- INTERIOR
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SURVEY DETAIL

EXTERNAL DOSE AND SOIL SURVEY (3000 SAMPLES)

EXTERNAL GAMMA DOSE AND DOSE RATE
SOIL SAMPLING -- CORES, SIDE WALL, AND SURFACE
AERIAL MEASUREMENTS (QUICK LOOK AND PHOTO)

AIR, BIOTA, AND POTABLE WATER SURVEY (1000)

AIR PARTICULATES
COLLECTION OF FOOD PLANTS AND ANIMALS
RAD CHEM ANALYSIS OF WATER

AQUATIC SURVEY (900 SAMPLES)

BIOCHEMICAL BEHAVIOR OF TRANSURANIUM ELEMENTS

SHALLOW WATER CORING, WATER SAMPLING, DREDGING,
IN SITU DETECTION MEASUREMENTS

MARINE SAMPLING -- DEEPER REGIONS OF LAGOOM

COLLECTION OF EDIBLE MARINE VERTEBRATES AND
INVERTEBRATES

FIGURE 4 @
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LABORATORY ANALYTICAL CAPABILITY

GLI100S

LABORATORY KIND OF ANALYTICAL WORK

LLL SAMPLE PREPARATION - SOIL AND BIOTA
COMPLETE ANALYTICAL TREATMENT, SEA WATER
GAMMA ANALYSIS. ALL TYPES OF SAMPLES, MARINE SURVEY

MCL GAMMA ANALYSIS
SOIL DISSOLUTION AND ANALYSIS FOR PU AND J0sR
ANALYSIS OF AIR FILTERS |

U MARINE SURVEY
S5FE ANALYSIS
90sp ANALYSIS

CONTRACT ANALYSES | GAMMA ANALYSIS
SOIL DISSOLUTION AND ANALYSIS FOR PU AND 30sg
NERC (EPA) LAS VEGAS ANALYSIS FOR PU

LASL PU HEALTH STUDIES

@ FIGURE 5
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