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ENIWETOK RADIOLOGICAl SURVEY
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This memoranduz provides inforamatiom regardimg curremt activities omn
Enfwetok Atoll. These activities coacern the surveys esssatial to the
cleanup, rehabilitation, and resettlement of I'he atoll in connectiom
with the announced return of Eniwetok tc «ha Trust Territory of the
Pacific Islands (TTPT).

In April 1947 the United Kations formally designated the former Japanese
Pacific Mandates (Eniwetok incloded) as Trust Territeriss to bde admin-
istered by the Tnited States. Upon written motificstion to the U.X.,
Fniwetok was designated a muclear testing aits in December 1947, with
the fi{rst test serias there, SANDSTONE, being conducted in the spring

of 1948. Prior to SANDSTONE, the Ea{wetok people, sbout 136 in wwmber,
wvere moved by the United States to Vjelamg Atell wvhere they still reside,
although their pumber has nov increased to about 432, Additional test
series were conducted in the atoll during the years 1951 (CREERROUSE),
1952 (IVY), 1954 (CASTLE), 1956 (REDWING), end 19358 (HARDTACK - PRASE 1).
The last of 43 tests was {n July 1953 Al]l tests have boen listed publicly.

Geographic location of the atoll is shown {a Figure 1. Its remoteness
suggests inherent costly operations to accomplish the necessary surveys
and subsequent cleanup. TFigure 2 identifies the islands of the atoll -~~~
and general locatiov ef the nuclear rests conducted. : =

On April 18, 1972, Righ Commissioner Johnston and Ambassador Williams . -
jointly sanounced the intention of the United States to returm Enl\ncpkg 4/«
Atoll te the TYPI subject to retemtiom of some minor residwal rights. -
Subsequently, the Department ef Interior (DOl), Department of Defenss

(DOD), and AEC determined that s comprehensive and coordinated prograa

to survey and clean up Eniwvetok Atoll must be wndertaken to make Eniwetok
habitable. The progran was divided {nto three phases: (1) Pre-cleanup
Rad{ological and Pagineering Survey, (2’ Clsanup, and (3) Rehabflfitation
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. and Resettlement As with Bikini Atoll, responsibility for cleanup
and rehabilitation rasts with the DOD and DOI respectively, AEC
{s responsible for conducting s radiological survey, assessing
the results, and astabliashing eritaria anc coustraints for cleanup
and rehabitation, {avolving other agencies., ans appropriats.

Organization of the Eniwetok ERadiological Burvey, now under way, is shown
in Figure ). The Washington Interagency uroup is charged wvith coordination
of actions to effect overall Enivetok Atoll objectives. The Manager, Nevada
Operations Office, has been directad to plan, organize, and conduct the

AEC radiologica: field survey to davelop sufficient data on the total
radiological environment of Eniwetok Atoll. Technical standards and
requirements for the survey and clesnup coperations will be provided by
responsible divisions within AEC Headquarrters. Specifically:

(a) The Division of Biomedical snd Envirommental Research (DBER)
has the responsibility for reviewing and guiding the
preparation of a report on the radiological status of the
atoll. This report will be preparsd by the Data Evalustion
Croup at .avrence Livermorae ladoratory.

(b) The Division of Operational Safaty (DOS) shares responsibility
with DBEK and the Divisioo of Military Application (DMA) for
planning the survey. DOS will provide the coordination of
thase plans and their extension during the survey with the
Assistant Ceneral Manager for Environment and Safety (AGMES).
POS will also provide information on the survey to EPA staff
at the Washington level upor requast. DOS will review and
evaluate all dats and assesamants relevant to the feasibilicy
of various cleanup methods an! methods for disposal of
hazardous materials. Cleanup criteria, requirements,
guidelines, and environmental and health protection standards
to be employed during cleanur operations will then be
devaloped by DOS {n consulta*ion with appropriate AEC staff
sec”ions and other agencies

(c) The AGMMA has the overall authority and respousibility within
the AEC for coordioating mat ars related to the rehabilitation
of the Eniwverok Atoll

The radiological survey, and the interpretive effort associated with it.
18 & large program superimposed ov a number of technically qualified
organixations Survey activities and analytical efforts by responsible

organizations are reflected {r Fivures & and 3

SR . P -

OFFICE p !
SURNAME » ‘ 4 [}__“___
Form AEC-318 Rev 9-53 AECM € o . e T ‘
orm o AECM © - - //Q\}
&7
D WW -



As an exampla of the complex radiological situation which exiats en
Iiwvetok, one island, Runit, {s shown fn Pigure 6 with s plot of gsmma
exposure rates oo that {sland. Contamination from efght tests on Rumit
is wmeasursbla today. An esrly prelimisary survey has coanfirmed the
presence of & plutoniux-bearing, sand layer cutcroppiag on the ocean side
of the {sland, and the axistence of solfid plutonium-dearing ehunks,
grains, and other particulates on the island surface and near surface.
Rarth and debris moving setivities during and after test operations

have resulted in a complex radioclogi{cal sftuation {n which adjacent

areas nay be quite different as to levels and vertical distridution of
radicactivity {n soll] TData available to 4ate indficate that radiological
contamination i{s less sevare on other f{slands but is sufficient to pose
a cousideradle problem.

At a September 7. 1971, Interagency Meeting, the following agreements
with respect to funding were raachad

() The AP! wiil 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 thay relate to sxposures
of people and developments of- standards, and the conduct
of periodic follow-up radiological surveys that taks place
after cleanup If latar field and/or laboratory work is
done by tte ARC in euppor® of c¢leanup, AEC should be reimbursed
by DO

(®) DOD would be respousible for funding the enginearing portions
of the precleanup survey and those monitoring and eurvey
sactivities that are required tc support cleanup operations
and to insure safety of personriel involved in cleanup
activities. DOD also would func the later cleanup of both
radiological and pon-radiclogical activities. DOI would be
responsiblie for funding reladi ftation costs once cleanup is

completed

Present best estimate of the cost of the AEC precleanup radfological
survey §s 81.X. Costs of subsaquent stidies and radiological
monitoring activit{es sre estimated to be approximately {l1M per year

for FY 1974 anc beyond. DOD coste for cleanup and related sctivitiaes
are estimated at between $2C—4(R: and may go higher. The actual final
costs are highly depandent on the amount of sofl and debris needed to be
removed and subseauant disposal matbods employed. 7o date the DOD has
comnitted approximately $500E 1in thre preclaanup engineering survaey.
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The inftisl f{ald survey wvas contemplated for the peried October 12-
December 6§, 1972. The first week of this schedule was started, but

pot completed, when Typhoon Olgs caused a suspension of activitiaes.
Subsequently, 1t was necessary to revise and rescheduls the survey to
ateount for weather factors and logietie limftatfouns. An asrial
radtological and photographic survey ef the atoll was secomplished
Kovenber 8-23 during the period of minimal logistic support. Survey
sttivities were resumed during the week of November 27 on a reviased
sehedule and will now extsnd to mid-February 1973, The AEC radiological
survey nov appears to be progressing mmoothly and collected samples are
being returmed te the CONUS for analyais. Data to date, based mainly
on the results of the serial survey, appear to be generally consistesmt
with earlier knowledge and expectations.
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ERIWETOXK RADIOLOGICAL SURVEY

This memorandum provides {nformation regarding current activities on
Eniwvetok Atell, These activiti{es concern the surveys assentiasl to the
cleanup, rehabilitation, and resectlement of the atoll in comnection
with the announced return of Pniwetok to the Trust Territory of the
Pacific Islands (TTPI".

In April 1947 the United Rations formally designated the former Japanese
Pacific Mandates (Enfwetok inecluded) as Trust Territories to be admin-
istered by the United States. . written msotiffcation to the U.X.,
Eniwetok was designated a nuclesdr testing site in December 1547, with
the first test series there - SANDSTONE - being conducted im the spring
of 1948. Prior to SANDSTONE, the Eniwetok people, about 136 in number,
vere moved by the United Ststes to Ujelang Atoll where they still reside,
although their mumbers have now increased to about 4£32. Addirional test
series vere conducted in atoll during the years 1951 (GREENBOUSE),
1952 (IVY), 1954 (CASTLER), 1956 (REDWINC), snd 1958 (BARDTACK - PHASE I).
The last of 43 tests was f{n July 1958  All tests have been listed pudlicly.

Geographic location of the atoll 1s shown in Pigurs 1. Its resoteness
correctly suggests inherently costly operations to accomplish the
necessary survaeys and subsequent cleanup. VTIigure 2 identifies the
1slands of the atal!l and general ‘ocarion of the nuclear tests conducted.

On April 18, 1972, High Commissioner Joanaton and Ambasaador Willisws
jointly announced the intention of the Inited States to retura Eniweltok
Atoll to the YTTPI subject to retention of some minor residual rights.
Subsequently, the Department of Interior (DOY), Department of Defense
(POD), and AEC derermined that a comprehensive and coordinated program
to survey and clean up Eniwetok Atcll sust be wndertaken to make Eniwetok
habitable. The program was divided {nto threa phases: (1) Pre—cleanup
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4 and Resettlement. As with the rehsbilftstion of Bikini Atoll,
responsibility for cleanup and rehabilitation rests with the DOD and
DOI respectively. AEC is responsible for gaining a sufficjent wader-
standing of tha rsdtological enviromment at Eniwetok Atol]l to provide
a reliable basis for judgemants with respect to the fut uvse of the
fslands. Typical judgements requiring this informat would deal with
conditions affecting safe reinhabitation levels te ch radiological
contamination should be reduced during cleanup; and gny constraints
vhich may be indiested on the use of land er water dreas.

Organisstion of the Eniwetok Radiological Burvey /aov underway, is showm

in Figure 3. 7The Washington Interagency Group charged with coordination
of actions to sffect overall Rniwetok Atoll obfectives. Tha Manager, Nevada
Oparations Office, has bean directed to plan, organize, and conduct the

AEC radiological field survey to devaelop sufficifent data on the totsl
radiological enviroment of Eniwetok Atoll., Technical standards aad
requirements for the survey and cleanup operations will be provided by
responsible divisions within ARC Headguaytars. Specifically:

(a) The Division of Biomedical apd Environmental Research (DBER)
has the responsibility for /ymmm; and guiding the
preparation of a report om’/the radiological status of the
stoll. This report will ks prepared by the Data Evaluation
Group at Lavrence Livermdre Laboratery.

(b) The Division of Operatfonal Safety (DO§) shares responsibility
for planning the survey and will provide the coordination
of these plans and their extension during the survey with
the Assistant Genarql Manager for Envirommental Safety
(AGMES). DOS will ‘also provide information on the survey
to EPA staff at the Washingtou level uwpon requast. DOS will
review and evaluate all data end assessments relevant to
the feasidility of various eleanup methods and methods for
disposal of hazardous materials. Cleanup eriteria, vequire-
ments, guidelthes, and enviroomental and health protection
standards to be employed during c¢leanup operations will then
be developed by DOS in consultarion with appropriate AEC staff
sections and other agencies

{e) The AGMMA has the overall authority and responsibility within
the ARC for coordinating wmatters velated to the rebabilitation
of the Eniwvetok Atell

The radiological survey, and the interpretive affort associated with 1it,
1s a large program superimposed on s aumber of technfically qualified
organizations. Survey activities and mmslytical efforts by responsible
organizations are reflected in Figures 4 and 5,
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As an example of the complex radiological situation which 3xists on
Enf{wetok, one {sland - Rumit - 1a shown in Pigure é with a plot of gamma
exposure rates on that fsland. Contamination from ¢ight tests on Rumit
is measurable today. An sarly preliminary survey kas confirmed the
presence of a8 plutonium bearing sand layer outer "ping on the ocean side
of the 1{sland, and the sxiastence of solid plut«mzm bearing chunks,
grains, and other particulates on the island surface and near surface.
Earth and debris moving activities during and after test operations
have resulted i{n a complex radiological sityétion in which adjacent
areas may bs quite different as to levels ¢ad vartical distribution of
radicactivity in soil Data available to 4date fndicate that radiological
contamination {s less severe omn otber i(slande but s euffic{ent to pose
a considerable problem

At a September 7, 197!, Interagency Meating the following agreements
with respect to funding were reachad

{a) The AEC wii]l fund the rddiological aspects of the
pre—cleanup survey, thé conduct of any other radiolegical
survey activity that ght be required to understand
conditions {n the en¥ironment as they relate to axposures
of people and developments of standards, and the conduct
of periodic follow—up radiological surveys that take place
after cleanup. Jf later field and/or laboratory work s
done bv the AEC 4n support of « eanup, ABEC should be reimbursed
by DO

(b) DOD would be Tresponsible for funding the engineering portions
of the pre—Qleanup survey arnd those monitoring and survey
activities that are vrequired to support clesnup operatiouns
and to insure safety of personnsl fnvolved in eleanun
activities DOD also would fund the later cleanup &: both
radiological and mon-radislogical sctivities. DOI would be
resporsaibla for funding rehabiltitati{om costs once cleanup is
complet o

Present best estimats of the cost of the AEC pre—cleanup rediological
survey is §1.34 Costs of subsequent studias and radiological
monitoring a¢tivities are estimated to bde approximately $1M per year
for FY 1974 and beyond. DOD coets for cleanup and related sctivities
are estimated a: betwesn 2040 and may go higher. The actual final
costs are highlv dependent omn amount of socil snd debris nesded to be
removed and subsequant disposal methode employed. To date the DOD has
comitted approximarely 500X {n the pre -~ leanup engineering survey.

OFFICE

SURNAMLE B

o DATE »
form AEC-318 R-« “-33. AR' M Ola.

e




e

)14

e e A T T

>
O
<2

gy
.




S Y 1 K2R D)

E:‘o.‘_ov J— .
NIYNSL o —

7 TIno1d

O1.LVOOL
:/megz o

»‘Aﬂ,
=00 e R T .
N QCFZL WIS PIVERCH NN
‘_. o ‘Nfr "_,
-; - M
1 w o - - 3.
T
B e S
S L
H . Iy ; iy
; . ST RN
T AN — .
sA - )u Cacem L= e m—mmemem e r..sa 3 [N 4 ;
ISR AN N - e = o e e 8 P
oJbid (aA10Yy ° =t e
thuniy ? Do 7 i
REIES: ::;»:»ak . : - §
i e T T,
”)\ Kd Q\,(ﬁu_ J S

,; 3 P ‘
_ . Dx b Y .
A \4/ \N - ,w. [
QD) N}&.. e eepdl D

SO A ATV )

. NVED0 OIdIOVd HHLYON vy (s

go04a :V; u:u_”.:u_jk
— 10LY SOLIMING N /



IO T
LvAT VIV

L g i e
i
_ I T . .m
m ;w“..,A,y i iy _
[ O—— s . b3 I . i Lo
YRR S o NRV _ = T T T e e e e
CA008d ATAYNS AO0LIMINT FHL 40 HOILuZln. oy




4 ' 4

EXTERNAL DOSE At nop StRv-y s 0 SaMBLES)

EXTERAL v 1 <p ooy

SOIL S&MP " fonTn AN SURFACT

RERIA S o rrye o S PEOTO)
AIR, BIOTA, AWD § o 8o WaTis 100

AR PARTI |
COLLEFTIO. @ ¥oem mir o s '
RAD CHEM .07 ot 0o

Lo

LOUATIC SURVE ¢ <ot

Bl

OCHE TG, o =i MO ERERTY




¢ N1 : AWMMVJ
7\
SN )
~

SATUNLS HLITVIH Nd INA

d d ISATUNY SVIIA SV (Vd3) 43N

0
U3 NV Nid 404 STSATUNY NV NOTLNT

SISATUNY YWWYD SASATNY LOVHINGD
N ».,L\».. Hﬂ_rc.ra mmcﬁ_
STSA VNG 34¢.
oA I
Yiid
SIS ANy WY b
; Y , o, )
. iV - Ty i A
¢ in 14 ! H
ANV tius 0 NULLVdVd jag 1 idiv. P
5 i = lai 1 i 7 i J
AdOM TV ITLTATYNY 40 OGN A Ad O LvVvdodv

ALIT18YdVY TVIILATUNY A¥OLVYOGUYT

g



——— e

9 2UN914

Ti{s Aww

SANY BT Vivmg VYW " M0Ly

z293 (D

..-_,,. TN SN s L e ot
I fv\/q\lv‘\{* |
= - L h
T PRV INY
. . 0N
) ] BN
— o - _
¢ Lty
B
g
T
‘Il|&[l|;)l!‘l
—
}/({ >
. S oo
— ——— e

NVY3D0 Drdipwyg

CANINIQA L) 1

RGN ‘N?,,_:Q
TAJT AT an
S Y S /rt

L

~
]

20



