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ENIWETOK RADIOLOGICAL SURVEY

This memorandun provides information vegarding curremt activities on
Eniwetok Atell. These activities concern the surveys essential to tha
cleanup, rehabilitation, and resettlement of the atoll in commection
with the announced return of Eniwetok to the Trust Territory of the
Pacific Islamds (TTPI).

In April 1947 the United Natioms formally designated the former Japanese
Pacific Mandates (Eniwetok included) as Trust Territories to bhe admin-~
istered by the United States. Upon written notification to the U.X.,
Eniwetok was designated a nuclasy testing site in December 1947, with
the first test series there, SANDSTONE, being conducted in the spring

of 1948. Prior to SAMDSTONE, the Eniweteok people, about 136 in unumber,
wars moved by the United States to Ujelang Atoll where they still rvesids,
although their number has now incressed to about 432. Additiomal test
series were conducted in the atoll during the years 1951 (CRERRROUSE),
1952 (IVY), 1954 (CASTLE), 1956 (REDWINC), aund 1958 (HARDTACK - PHASE I).
The last of 43 teste was in July 1958, All tests have besn listed publicly.

Gaographic location of the atoll is shown in Figure 1. Its remotemess
suggests inherent costly operations to accomplish the necossary surveys
and schsequent clesaup. Figure 2 {dentifies the islauds of the atell
and genaral location of the nuclear tests couducted,

On April 18, 1972, High Commissioner Johnston and Ambassador Williams
jointly announced the intentios of the United States to returm Eniwetok
Atoll to the TIPI subject te rataation of seme minor residusl rights,
Subsequently, the Department of laterfor (DOI), Department of Defanmse
(DOD), and ARC determined that a comprehensive and coordisated program
to survey and clean up Enfwetok Atoll must be undertaken to make Eniwetok
habitable. The program was divided into three phases: (1) Pre-clesnwp
Radiological and Fugineering Survey, (2) Cleanup, and (3) Rehabilitation
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and Ressttlement. As with Bikini Atoll, responsibility for clesamup
and rehabilitation rests with the 20D and DOI respectively. AZC

is responsible for conducting s radiological survey, assessing

the results, and establishing criteria and comstraints for clesmup
sud rehabitation, fuvolving othar agencies, as appropriate.

Organisation of the Zniwatok Badioclogical Survey, now under way, is showm
in Pigure 3. The Washington Interagency Croup is charged with coordination
of actions to effect everail Enfwetok Atell objectives. The Manager, hevada
Operations Office, has been directed to plan, organise, and conduct the

AXC radiological field survey to develop sufficient data on the total
radiolegical envirosmsnt of Eniwetok Atell. Tecimical standards end
raquirenents for tha survey and clesnup operatioms will be provided by
responsible divisions within AXC Hesdgquarters. Specifically:

(a) The Division of Blomedical and Environmental Research (DBER)
has the responsibility for reviewing and guiding the
preparation of a repert om the radiclogical status of the
atoll. This report will be prepared by the Data Rvalustion
Group at Lawrsnce lLivermere lLaborateory.

{b) The Division of Operational Safety (DOS) shares responeibility
with DBER and the Division of Hilitary Application (I%4) for
planning the survey. D08 will provide tha coovdinatiom of
these plasns and their extension during the survey with the
Assistant Cenersl Manager for Ynvirommemt aud Safety (AGMES).
DOS will also provide informstion on the survey to EPA staff

at the Washington level wpon vequest. DOS will review and
evaluate all data and assessmecnts relevant to the feasibilicy
of various cleanup methods and methods for dispesal of
bazardous wmateriale. Clesnup criteria, requirements,
guidelines, and environmsntal sud health protection standards
to be employed during cleanup operations will then de
devaloped by DOS in comsultation with sppropriate AEC staff
sections and other agencies.

(c) The AGHMA has the overall authority and responsibility within
the AEC for coordinating watters relsted to the rehabilitetfon
ef the Eniwetok Atell.

The radiological survey, and the interprative effort associated with ix,
is & large program superimposed on s number of techaically qualified
organizations. Survey activities and arslytical efforts by responsible
organizations are reflected in Figurss 4 and S.



As sn example of the complex radiological eituation which exists on
Enfwetok, one feland, Bunit, is shown inm Pigure 6 with a plot of gaoms
sxposure rates on that island. Contamination from eight teste on Rumit
is messurable today. An esrly preliminary survey has confirmed the
presence of a plutonium-bearing, send layer cutcropping ot the ocsan side
of the island, and the existence of solid plutomium-besring chunks,
graing, and other particulates on the {sland surface snd nsar surfsce.
Earth and debris moving sctivities during and after test operations

have resulted in a complex radiological situation in which adjacent

araas may be quite different as to levels and vertical distribution of
radioactivity {n soil. Data availsble to date indicate that radiological
contanination {s less severe on other islands but i{s sufficient to pose
a considerable problem.

At a September 7, 19721, Interagency Meoting, the following agreements
with respect to funding wvere reached:

(a) The AERC will fund the radiolegical aspects of the
pracleanup survey, the conduct of any other radiological
surtvey activity that might be required to wnderstand
conditions ir the enviromment as thay relate to exposures
of people and developments of standards, and the conduct
of peripdic follow—-up vadiological surveys that take place
after cleanup. If later field and/or lsboratory work s
done by the AEC in support of clesnup, AEC should be reimbursed
by DOD.

{b) DOD would be responsible for funding the ¢ngineering portions
of the preclesnup survey and those wmonitoring and survey
activities cthat are required to support cleanup operations
and to insure safety of persennel invelved in cleanup
activities. DOD aleo would fund the later cleanup of both
radiclogical and non-radielogical activities. DOY would be
responsible for funding rebabdilitation costs once cleanup fs
conpleted.

Prasent best estimate of the cost of the AEC precleanup radfclogical
survey is $1.3M. Costs of subsaequent studies sad radiological
monitoring activities are estimated to be approximately S51M per yvear

for FY 1974 and beyond. DOD costs for cleanup and relsted activities
are estimated at between $20-400 and may go higher. The actual final
costs are highly dependent on the amount of s0il and debris needed to be
removed and subsequent disposal methods employed. To date the DOD has
comnitted approximstely $500K in the preclesnup engineering survey.



The initial field survey was contemplated for the perfod CGetober 11-
December 6, 1972, The first week of this schadule was started, but

oot completad, wvhen Typhoon Olgs caused a suspsmsion of activities.
Subsequently, it was necessary to reviss and reschoduls the survey to
account for veather factors and logietic limitations. An serial
radiological and photographic survey of the atell was sccomplished
Eovember 8-23 during the period of minimsl logletic support. Survey
activities ware resumed during the week of lNovember 27 on a revised
schedule and will now extend to mid-Februsry 1973. The AEC radiological
survey now appears to be progressing smoothly and collected samples are
being returansd to the CONUS for analysis. Data to date, based mainly
on the results of tha asrial survey, appsar to be generally consistent
with earlier knowledge snd expectatisas.

(signed)
F. C. Gilbert for

¥rank A. Ceamn

Major Gemeral, USA

Assistant General Manager
for Military Application
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OCRGANTIZATION OF THE ENITWETOK SURVEY PROGRAMN

Mr. JoHN DEYoUNG -=-- INTERIOR

e U e e

CAPT Gorpon SCHULLER- DOD WASHINGTON INTERAGENCY
(0ASD/ISA) SROUP
CAPT WrLLiam W, Gay - AEC e
EPA "CoLLABORATION" ~ |
i
DO« o = i ESpRpSp
‘ DMA
CLEANUP RADIOLOGICAL
CRITERIA | ASSESSMENT REVIEN
. 1 | GROUP |
| P |
‘ | TECH, DIR, |
| R OPNS COORD, (HV) }
, | - A ' } .
i ,,,,, MEASUREMENTS GROUP DATA EVALUATIQN‘ﬁROUPi

FIGURE 3



SURVEY DETATIL

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 LAGOON

COLLECTION OF EDIBLE MARINE VERTEBRATES AND
INVERTEBRATES

FIGURE &



LABORATORY ANALYTICAL CAPABILITY

LABORATORY

KIND OF ANALYTICAL WORK

LLL

MCL

CONTRACT ANALYSES

NERC (EPA) LAS VEGAS
LASL

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

GAMMA ANALYSIS
SOIL DISSOLUTION AND ANALYSIS FOR PU AND 29sR
ANALYSIS OF AIR FILTERS |

MARINE SURVEY
S3FE ANALYSIS
90sp ANALYSIS

GAMMA ANALYSIS
SOIL DISSOLUTION AND ANALYSIS FOR PU AND 90sR

ANALYSIS FOR PU
PU HEALTH STUDIES

FIGURE 5
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