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ENIWETOK RADIOLOGICAL SURVEY

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

In April 1947 the United Natiocns formally designated the fermer Japanese
Pacific Mandates (Eniwetok included) es Trust Territeriss to de admin-
istered by the United States. Upon vritten metificatioan te the U.X.,
Inivetok 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 (CASTLI), 1956 (REDWINC), end 1938 (HARDTACK - PRASE I).
The last of 43 tests was is July 1958. All tests have beea listed pudblicly.

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 ntoll,‘&':""—"}
and general locatioca ef the nuclear tests coenducted. Vi
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On April 18, 1972, Righ Commissioner Johnston and Ambassador Vﬂlhq o
jointly announced the intention of the United States to retura M\nt**_“_, ;
Atoll te the TTPI sudbject to retentiom of some minor residwal vights,——— =
Subsequently, the Department of Interfor (DOI), Department ef Defense

(DOD), and AXC determinad that a comprehensive and coordinated program

to survey and eclean up Eniwvetok Atoll muet be undertaken to make Eniwvetok
hadbitable. The program was divided fato three phases: (1) Pre-cleanup
Rad{ological and Engineering Survey, (2) Cleanup, and (3) Rehabilftation
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- and Resettlement. As with Bikini Atoll, responsibility for cleanup
and rehabilitation rests with the DOD and DOI respectively. AEC
is responsible for conducting a radiological survey, assessing
ths results, and establishing criteria and coustraints for cleanup
and rehabitation, iavolving other agencies, as appropriats.

Organization of the Enivetok Radiological Survey, mow under way, is shown
in Pi{gure 3. The Washington Interagency Group is charged with coordination
of actions to effect overall Eniwetok Atoll objectivas. 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 Biowedical and Environmental Rasearch (DBER)
" bas the responsibility for reviewing and guiding the
preparation of a rsport on the radiological status of the
atoll. This report vill be prepared by the Data Evalustion
Group at Lavrence Livermore Laboratory.

(b) The Division of Operational Safety (DOS) shares responsibility
with DBER and the Division of Military Applicatfon (DMA) for
planning the survey. DOS will provide the coordination of
thase plans and their extemsion 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 criteris, requirements,
guidelines, and environmental and health protection standards
to be employed during cleanup operstions will then be
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 matters relatsd to the rehabilitation
of the Eniwetok Atoll.

‘The radiological survey, and the interpretive effort associated with it,
is a large program superimposed on a number of technically qualified
organizations. Survey activities and anslytical efforts by responsible
organizations are reflected in Figures & and 3.
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As an exampls of the complex radiological situation wvhich exists en
Enivetok, cne island, Runit, is shown in Figure 6 with a plot of gasmea
exposure rates ou that fslend. Contaminstion from efght tests on Bumit
13 weasursble today. An early prelimisary survey has eonfirmed the
presence of & plutonium-bearing, sand layer outcropping on the ocean side
of the fsland, and the existence of s0lid plutonium-dearing chunks,
grains, and other particulates on the island surface and pear surface.
Earth and &ebris moving sctivities during and after test operations
have resulted in a eomplex radiological sftuation {n wvhich adjacent
aress may be quits different as to levels and vertical distridbution of
radiocactivity in soil. Data availadble to date indicate that radiological
contamination s less severe om other islands but is sufficient to pose
a considerable problem.

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

(2) The AEC will fund the radfological aspecta of the
precleanup survey, the conduct of any other radiological
survey activity that might be required to understamd
conditions in the environment as they relate to exposures
of people and developments of standards, and the conduct
of periodic follow-up radfological seurveys that take place
after cleanup. If later field and/or laboratory work is
done by the ARC in support of clunup, AZC should be reimdbursed
by DOD.

(®) DOD would be responsible for funding the engineering portionl
of the precleanup survey and those monitoring and survey
activities that are required to support cleanup operations
and to insure safety of personnel involved in eleanup
sctivities. DOD also would fund the later cleanup of both
radiological and non-radielogical activities. DOI would be
responsible for funding rehabil{tation costs once cleanup is
completed.

Present best estimate of the ecost of the AXC precleanup radiological
survey is $1.34. Costs of subsequent studies and radiological
monitoring activities sre estimated to be approximately $1M per year

for FY 1974 and beyond. DOD costs for cleanup and related activities
are estimated at between $20-4(i and msy go higher., The actual final
costs are highly dependent on the amount of soil and debris neaded to be
removed and subsequent disposal methods employed. To date the DOD has
comnitted approximately $500K in the precleanup engineering survay.
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The initial field survey was contemplated for the perfed October 12-
December 6, 1972, The first week of this schedule was started, but
sot completed, when Typhoon Olga caused a suspension of activities.
Subsequently, it was necessary te revise and rescheduls the survey to
steomt for westher factors and logistie limitations. An serial
radfiological and photographic survey of the atoll was aecomplished
Novembar 8-23 durimng the period of ainimal legistic support. Survey
sttivities wers resumed during the week of November 27 oo a revised
sehedule and will nov extend to mid-February 1973, The AEC radiological
survey nov appears to be progressing smoothly and collected samples are
being returned te the CONUS for analysis. Dets to date, based mainly
on the results of the serial survey, appsar to be generally consisteat
wvith earlier knowledge and expectations.
N Lo . (gigned) *:» CEe s
S 7 B.C.Gilbertfor - 0
,,—'“' - :~}’4»-'" !tl.Cl.h'l
¢ Major General, USA
. Assistant Cemeral Manager
© for Military Application
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ENIWETOK RADIOLOGICAL SURVEY = /

This memorandum provides faformation rcg-rﬂ{na current activities om
Eniwvetok Atell. These activities emar? ‘the surveys essential to the
cleanup, rehabilitation, and resettlement of the stoll in coanection
with the announced return of Eniwetok t6 the Trust Territory of the
Pacific Islands (TTPI). = /7
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In April 1947 the United Rations £ y designated the former Japanese
Pacific Mandates (Eniwetok ineluded) as Trust Territories to be admin-
istered by the United States. written motification to the U.N.,
Eniwetok was designated a mmel testing site in December 1947, with
the first test series there - SANDSTONE - being conducted im the spring
of 1948. Prior to SAMDSTONE, the Eniwetok people, about 136 in number,
were moved by the United States to Ujelang Atoll vhere they still reside,
slthough their numbers now increased to about 432. Additional test
series were conducted im atoll during the years 1951 (GREENHOUSE),
1952 (IVY), 1954 (CASTLE), 1956 (REDWING), and 1958 (HARDTACK - PHASE I).
The last of 43 tests in July 1953. All tests have been listed pudlicly.

Geographic location of the atoll s shown in Figure 1. ' Its remoteness
correctly suggests ereatly costly operations to sccomplish the
nECeSSary Surveys subsequent cleanup. Yigure 2 identifies the
1slands of the atoll aad general locatlon of tha nuclear tests conducted.

On April 18, 1972, High Commissioner Johnston snd Ambassador Willisms
jointly the intention of the United States to return Eniwvetok
Atoll to the subject to retention of sowa minor residual rights.
Subsequently,’ the Departmant of Interior (DOI), Department of Defense
(DOD), and QEC determined that a comprehensive and coordinated program
to survey 7nd clean up Eniwetok Atoll must be wundertaken to make Eni{wetok
habitable.’ The program was divided into three phases: (1) Pre-cleanwp
Radiolog and Engineering Survey, (2) Cleanup, sad (3) Rehabilitation
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- and Rasettlement. As with the rehabilitation of Bikini Atoll,

’ responsibility for clesanup and rehabilitation rests with the DOD and
DOI respectively. AEC s responsible for gaining a sufficfent wader-
standing of the radiclogical environment at Eniwetok Atoll to provide

tslands. Typical Judgemsnts requiring this informat would deal with
eonditions affecting safe reinhabitation; levels to
contanination should dbe reduced during cleanup; and
vh!.ehnyhhdteatdu the use of hndcrntu'

constraints

*

Orglnmtion of thc Enfwetok hdiologiul Burvay m undonmy. 4s shown

in Figure 3. The Washington Interagency Group 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 radfological field survey to develop icient data on the total
radiological envirommant of Eniwetok Atoll,/ Technical standards and
requiremants for the survey and eleanup rations will bes provided by
responsible divisions within AEC Headq ers. Specifically:

Eavironsental Resesrsh (DBER)
ewing and guiding the

the radiological status of the
preparsd by the Data Evaluation
e mouury

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

(b) The Division of Operat Safety (DOS) sharss rupouibutty
~ for planning the survey and will provide the eoordination

of these plans and their extension during the survey with
the Assistant Genergl Manager for Envirommental Safety
(AGMES). DOS will /also provide information en the survey
to EPA staff at thes Washington level upon requast. DOS will
review and evaluste all data and assessments relevant to
the feasibility various eleanup methods and methods for
disposal of rdous materfals. Cleanup eriteria, vequire-
wents, guidelifies, and environmentsl and health protection
standards to /ln smployed during eleanup operations will then
be davelo by DOS in consultation with approprhte ARC staff
sections other agencies.

(e) The ML- the mrau authority and responsibility within
the AEC for coordinating -ttcu uhtod to tho rebabilitation
of the Fniwetok Atell. .

/ : - : . .
Yhe ndtologiul survey, snd the interpretive effort assocfated with it,
1s a large program superimposed on a mumber of technically qualified
organizations. Survey activities snd analytical efforts by responsible
organhattm are reflected {n Figures & and 5.
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As an exanple of r.bc complex ndiologiul situation vhﬁeh xists on
Enivetok, one {sland - Runit - {a shown in Figure & with a plot of gamma
exposure rates on that {sland. Contamination from t tests on Runit
is measurable today. An early preliminary survey confirmed the
presence of a plutonium 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 island suyrface and near surface.
Barth and debdris moving activities during after test operations

have resulted in a complex rediological sityétion in which adjacent
areas may be quite different as to levels ghd vertical distribution of
radiocactivity 4n so0il. Data available to /date indicate that radiological
contemination is less severe om other is s but 1is sufficient to pose
a considerable problea. :

At a Sertember 7, 1972, Interagency Meeting, the following agreements
with respect to funding were reach

ve

{(a) The AXC will fund the rddiological aspects of the
pre—clesnup survey, thé conduct of any other radiclegical
survey activity that sight be required to undarstand
condit{ons in the ironment as they 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. : :

(d) DOD would be fesponsible for funding the engineering portions
hat ars required to support cleanup operations

e safety of personnel {nvolved fo eleanup
. DOD also would fund the later cleanup of both

radio cal and non-radielogical sctivities. DOI would be
res ble for funding rehabilitatiom costs once clesnup is
completed,

Prasent best edtimate of ths cost of the AEC pre-cleanup rediclogical
survey 1s $1.3M. Costs of subsequent studies and vadiological
monitoring aftivities are estimated to be approximately $1M per year
for FY 1974 ‘and beyond. DOD costs for cleanup and related activities
are estimated at betwean $20-40M and may go higher. The actual final
costs are hly dependent on amount of soil and debris needed to be
removed and subsequent disposal methods employed. To date the DOD has
ecomaitted approximately $500K in the pre—cleanup engineering survey.
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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 TRAMSURANIUM 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 &
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