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RADTOLOGICAL SURVEY PLAN FOR THE
NORTHLR MARSHALL ISLANDS

PURPOSE

THE PURPOSE OF THE NORTHERN MARSHALL ISLANDS SURVEY PROGRAM I TO PROVIDE
A DOCUMENTATION OF THE REMAILNING RADIOACTIVITY FROM NUCLEAR THSTING AND
TO PROVIDE SUPPORT DATA FOR AN ASSESSMENT OF THE RADIATION DO%E 0

PEOPLE BEFORE THE TERMINATION OF THE UNITED NATIONS TRUST AGREEMENT.

OBJECTIVES

THE OBJECTIVES OF THE PROCRAM ARE: _
1. TO OBTAIN AERIAL RADIOLOGICAL MAPS OF THE NORTHERN MARSHALL
ATOLLS, AND ISLAXNDS,

A study has identified 1l atolls and 2 islands as
those most likely to have received fallout from o}e

or more nuclear tests conduczed at 3Bikini and Eneyetak
durinz the U.S. Pacific testing program.

2. TO SAMPLE AND MEASURE THE RADIOQACTIVITY IN SOIL, WATER, PLfNT LIFE
AND FOOD, ADJACENT MARINE WATERS, AND MARINE AND TERRESTRI4QL LI
AND,

3. TO PREPARE A REPORT WHICH WILL PRESENT THE FINDINGS OF THE |SURVEY
AND AN ASSESSMENT OF THE RADIATION DOSES TO THE PEOPLE WHO pAY BE
LIVING ON THE SURVEYED ATOLLS AND ISLANDS.
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HISTORICAL BACKGROUND
PART II

The U.S. nuclear weapons testing program conducted from 1946 §o 1958

in the Pacific left long-term radiological contamination and Health
problems. Bikini and Enewetak Atolls, where the testing was donducted,
were the most severely affected, but fallout from these tests fhas touched
many islands in the Northern Marshalls. Of special concern was the heavy
fallout from the March 1954 test which caused radiological injlry to many
of the people of Rongelap and resulted in at least one death fpr radiation

related diseasea.

The Department of the Interior (DQl), Department of Defense (D§D), and the
Atomic Energy Commission (AEC), later the Energy Resegrch and Qevelopment
Administration (ERDA), and now the Department of Energy (DOE), Jcooperated
in the steps taken to date to perform radiological surveys and Jassessments

(1969 to-

present) and in the radioclogical survey and assessment of Enewegtak Atoll’

(1967-1968) and to perform cleanup and rehabilitation of Bikin

(1972-74). This Enewetak survey utilized the most up-to-date d modern’
techniques, including the aerial survey of islands utilizing sehsitive

radiation monitoring equipment carried in helicopters. The DOD]began the
Enewetak cleanup in FY 1977, with the DQI rehabilitation prograh initiated
during cleanup to take advantage of logistics and communication{ capabilities
attendant to cleanup operaticns. The DOE has performed foilowu radiological

surveys at Bikini and Enewetak Atolls. It also conducts medica)] observation

of the exposed populations of Rongelap and Utirik Atolls at freduent intervals.

The Department of the Interior (DOl), Office of Trust Territory
Pacific Islands (TTPL), is responsible for rehabilitation of th
test sites, Bikini and Enewetak. Phase I of the Bikini program
planting of coconut trees and building 40 homes and other communfty buildings
on Bikini Island. The houses were built along the lagoon shore yhere the

radiation levels were the lowest. 1In responding to a request frqm TTPI for
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assistance in locating the second group of houses on Bikini I

conducted for the entire Bikini Atoll. This survey would pro
data including contours of the total external gamma radiation,
content and plutonium in the soil surface. Neither the ERDA
had the integrated logistical support system needed for an ae

and DOD was requested to supply this. Since DOD would request

ment for its support and there was insufficient time to obtai

funding, ERDA conducted a limited ground survey of external r
on Bikini and Eneu Islands in June 1975. The results of this
that the radiation of the interior of Bikini Island was too hi
housing settlements and that future settlements on nearby Ene
minimize radiation exposures. Currently, the Bikini resettle
under review. A lawsuit, THE PEOPLE OF BIKINI, ET AL VS. S

CIVIL NO. .75-348 U.S.D.C., D. Hawaii, alleges that the U.S. G

not assessed properly the radiological conditions at Bikini a

things, requests the court to order an aerial survey for Biki

to that conducted at Enewetak. During negotiations with the

Justice, the plaintiffs' legal counsel recognized that the sur
evaluation of radiological conditions at Bikini Atoll were nof
hensive as more recent work at Enewetak Atoll, and sought an

gical survey of Bikini and the other northern Marshall Islands

levels between DOI, DOD, and DOE both before and after the ini
the lawsuit. Briefings on the survey were provided to the Ad
of ERDA, the Assistant Secretary of Defense (Health and Envir
Department of the Interior, Qffice of Trust Territories, staff

OMB, and the Chairman of the CEQ.

1

land, the

ERDA recommended that an aerial survey of the type flown at Erewetak be

ide detailed
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reimburse-
the necessary
iation levels
urvey showed
h for further
Island would
nt project is
NS, ET AL,
ernment has
among other
comparable
partment of
veys and

as compre-

arrial radiolo-
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members of
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After obtaining cost estimates for logistics support from the DPD and

the technical program from ERDA, the Office of Management and B
(OMB) determined that the survey would be conducted, and funds
reimbursement of DOD's logistics support were included in a DOI

supplement. DOE was directed to absorb the technical program c¢

Although the U.N. Trust Territory Agreement with the U.S. is ex
to end soon, it is clear that the U.S. will continue to have a
national interest in the northern Marshalls. Resettlement of B
Island has suffered a setback due to radiation exposures signif
exceeding acceptable standards, and the conditional nature unde
Enewetak is being resettled, and the need to continue following
health of the Rongelapese, will require radiological monitoring
people and their environment for the foreseeable future. The a
survey will be a major part of a standardized data base which w
information rneeded for evaluating any future claims for damage
It will contribute to the future monitoring program planned for

Enewetak, and Rongelap atolls.

In addition to Enewetak, Bikini, and Rongelap Atolls, there are

atolls or single islands that received intermediate range fallo

g

hdget
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sts.

ected

yital

kini
cantly
which

the

of these
qrial -
411 provide
Jr injury.i

Bikini,

eleven other

Ut from one

or more of the megaton range tests. A number of these atolls a

e presently

inhabited while others are used for food collection. During nudlear test

operations, there was a limited monitoring program that did not

rovide

anywhere near the coverage that can be obtained with the current] aerial

survey technology and instrumentation. In addition, there is li
no data on possible plutonium contamination outside of Bikini a

Atolls.

The proposed aerial survey uses the same equipment and procedur

were successfully employed at Enewetak Atoll in 1972-1973. As

ttle or

Enewetak

which

cumented
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in the lawsuit, the people of Bikini feel they have been shorf-changed

because the U.S. conducted a highly visible, exhaustive radio]
survey of Enewetak. The Bikini portion of the aerial survey,
with the previous and planned ground surveys, will go a long ¥

making the Bikini data base comparable to that of Enewetak.

If the aerial survey of the northern Marshalls, including Biki
con&ucted, the U.S. Government would undoubtedly be precluded

settling the Bikini lawsuit out of court. While there is the

ogical
coupled

ay toward

ni, is not
from

expectation

of a successful defense of this suit, there is considerable pqtential for

adverse publicity deriving therefrom. The U.S. could also be

not taking all prudent steps to assure that there were no ind;

charged with

vidual

sources of radiological contamination on islands relea:ed frog U.S. custody.
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NORTHELR: MARSHALL ISLAND

SCOPE OF SURVEY PROGRAM

The Radiological Survey program of the Northern Marshall Isl1nds will
cover the following atolls and islands within the time frame

1978 through December 1978.

of July

No. of Islands 5
atolls To Be Surveved Tqral Area (mi.™)
1. Ailinginae 13 . .93
2. Ailuk 12 1.72
3. Bikar 3 .19
4. Bikini 15 3.00
5. Likiep 13 3.02
6. Rongelap 16 .52
7. Rongerik 8 .81

ﬁ §. Taka 3 .18
9. Ujelang 9 .60
10. Ueirik 3 1.27 )
11 Wotho 4 1.38
12. Jemo Island* 1 Unknown
13. Mejit Island 1 Unknown

*The term '"Island" is used in this case to denote an isolated island that
is not part of an atoll and does not have a lagoon.
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The Northern Marshall Islands Radiological Survey Program orgdnizational

relationships are shown on the chart below.

|
DEPARTMENT | : DEPARTMENT DEPARTMHNT OF
OF | | OF DEFENSE (DOD) i ENERGY (DOE)
| INTERIOR (DOI) | ;
| — —
; ' LOGISTICAL | TECHNICAL

| TRUST TERRITORY i { SUPPORT : . PROGRAM
! RESPONSIBILITIES |

.

| DIVISION]OF .
i OPERATIOfAL !
i AND |
| ENVIRONMHNTAL ‘
| SAFETY ((ES) ,
f
3
|

PROGRAM QUIDANCE
FEDERAL AGENCY -
COORDINATION '

!
i

NEVADA OPERATIONS
OFFICE (Nf)

TECHNICAL |PROGRAM
ADMINISTRATION

I
i
!
J
|

L

—_— - ¥ ——— e, e e+ = e . e

LAWRENCE LIVERMORE l
LABORATORY (LLL) ‘ '
i
!
i

: |
i TECHNICAL DIRECTION
SURVEY PROGRAM |

|
i TECHNICAL PIRECTION
i AERIAL SURWVEYS

i et b b 4-F1-nnnun-q--~qun.%n-u~nnw--—n---q.




NQRTHERN MARSHALL ISLANDS SURVEY

ORGANIZATION
DJOES/HQ
DOE./NV
{ .|
EGLG EG&G LLL
Aerial Radiological Survey Photo Survey Teclinical Director




ORGANIZATION

DOE/NV
The management of all ;urvey operations will be the responsipility of
the NV Program Manager or his designated representative. The
technical directors for the Terrestrial and Marine Programs,] the

Aerial Radiological Survey, and the Aerial Photo Survey will] advise
] and support the NV Program Manager, and é@?“%u11 authority ahd

responsibility for the technical plan.

The survey party im expected to include representatives of:

1. Division of Operatiomal & Environmental Safety (O&ES), DPE/HQ

2. DOE/NV

3. EG&G, Las Vegas, Nevada

4, LIL
5. EPA
6. BNL
7. VofwW




RADIOLOGICAL SURVEY PLAN FOR THE
NORTHERN MARSHALL ISLANDS

The Division of Operational and Environmental Safety {(0ZS) is res

for coordination with the Department of Interior and all Washingt

Federal agencies and officials and to provide the technical prog

guidance to the Nevada Qperations Office.

The Nevada Operations Office is responsible for administering th

program and to assure the successful accomplishment of the objec

the program plan.

The technical direction of the sampling program will be carried

Lawrence Livermore Laboratory (LLL) supported by personnei from

organizations, Environmental Protection Agency (EPA), University

and Brookhaven National Llaboratory.
pating organizations will be carried out as a cooperative effor
the skills and resources of its individual members under the di
LLL.

and perform the necessary measurements. Samples will be collec

atoll soil, water, plant life and food, adjacent marine waters,

137Cs

and terrestrial life. All samples will be analyzed for

the transuranics by wet chemical methods. The analysis of the

be undertaken by , , and

The technical efferts of th

|

onsible
bn level

vl

technical

ives of

ut by the

he following
of Washington,
partici-
utilizing

ction of

Members of these organizations will collect the necessary fsamples

ed from
and marine
o]

Sr and

amples will

The evaluation of the analytical data will be performed by the
the participating organizations with the technical coordinatio
Lawrence Livermore Laboratory. The ground radiological survey
atolls will be performed under the technical direction of the

Livermore Laboratory.

The aerial radiological surveys of the atolls will be performe
The estimated time required for completion of the aerial opera
21 days.

atolls as well as to perform the surveys of each atoll but doe

This period of time includes the time to move operat

the travel time to and from the Northern Marshall Islands.

embers of
of the
of certain

wrence

by EG&G.

ions is

ons between

not include
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Due to the length of the survey program, the technical persorhel will
be rotated through three series to maintain maximum efficienI and
dedication of effort. Medical personnel will be available at] the atoll

working areas to provide appropriate medical care of the DOE pnd con-

tractor staff.




TERRESTRINAL PROGRAM
MININU OPTION
The Terrestrial Program involves going onto the imlands withogt a
backhoé and sampling the available tarrestrial food products, %u:face
soil, and existing water cisterns and skiming weclls. Transpaktatton
of personnel to the islands will be by helicopter when the whiler
cannot be used. On larger islands, a jeep will be necessary
relocate gear, water baxreﬂ?‘and personnel. Transporting the Peep
from ship to island and from island to island will have to be %cccm-

plished using the helicopter.

Cn the average, 35 surface s80il samples and S0 vegetation sampﬁes

137C

will be collected at each atoll, requiring analysis for 5, Sr,

and the transuranics of approximately 1,100 samples.

The assumption that there will be three well usites or cisternsjon
the innabited atolls will require the analysis of an additionaf 21

samples to determine the radionuclide concentrations in water.

A total of seven personnel will be required to Gupport this prpgram.




Terreszrial Program -2 -

PROGRAM COSTS
MINIMUY OPTION

Preparation and Equipment 28K

3 freezars
15 gallon barrels for water
! drying ovens
food lockers
freeze dryer
land and watar sampling gear

Analytiecal Cost

: Surfaca soil and vegetation sarmples 440.0K
*Water samples __8.5K

Totll 47G6.5K

*Tlach additional water sample will add 0.4K to the total.




e g deden

~ of reef fish and marine invertebrates.

- be required to support the program.

MARINE PROGRAM

MINIMUM OPTION
A Marine Program will include the collection of a sufficient g
Attecpte to collect Pe
species will be wmade only when the whaler can safely enter the|
lagoons. As a minimum, at least two (2) representative resf
commonly consumed will be collected from five (5) atoll locatd
Five to ten larger Pelagic species will be taken

each atoll,

only two (2) atolls. Water samples will also be collected in

r

T

antity

agic

ecies
bns at

TOon

corjunction with the £4gh.

from Epewetak, Bikini, and Kwajalein. Only water will be col

Concentration factors will be computed
frow the generated data and compared to those already availab
i

at the remaining atolls. With the computed concentration fac

the average figh concentrations at the remaining atolls can bﬁ

assessed, This procedure will yield about 180-240 separate f1

sanples and approximately 100 water samples requiring analysiH

137

for Cs, Sr, and plutonium.

cted

oTSE,

sh

Transportation to the island from the WHEELING will be by hellecopter

when the whaler cannot be used. Three personnel for each leg

Preparation and Bquipment 3.5k
2 freezers
Fishing Cear
Ingulated shipping containers
Analytical Cost 150.0K

180-240 fish samples

100 wvater samples
at S S R YCIp e —

will

Yo &
T P D S TR PP o0~ . — -
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TPRRESTRIAL/MARINE PROGRAM

COST LSTIMATE
MINIMUM OPTION

A suzmary of the egtimated costs for the program is shown belpw.

Mariune Program
Terregtrial and Water Processing

Dislocation Pay and Air Travel at a rate
of 100K/10 people for three months

Shipping Cost

Assessuzent

Tota®

153.5K
474.5K

15Q.0K

33.0K

10Q.0X

§973.0K




AERIAL PHOTO AND RADIOLOGICAL SURVEY PROGRAM

A. PHOTO MISSIOX

Photographic coverage of all islands of interest in the Northkrn

Marshalls is required for three purposes: (1) detalled color
fliqght maps of each island at specific scales for usc by the

survey team, (2) specific data analysis to provide a varicty

information about the isl.nds, and (3) underlays for the :adﬁrtion

data.

Coverage will be cbtained using presant photographic cquipmers

aciation

b £

t

cperated for the DOE by EG&S. This equipment is calibrated
adjusted for optimum performance to obtain imagery suitable

analysis purposes as well as the production of photographic

The photo mission will be flown, using an EC-12} proviéded by

Pacific Missile Test Center based out of Xwajelein. Some fil

procesaing will be accomplished while at Rwajelein utilizing
photo lab cpcrated by KENTRON. The film processing of image
sanni L

obtained for scientific purposes would be processed under COT

conditions by BG&G in Las Vegas, Nevada.

a

or

rints.

the

the

trolled

Seven EG&G personnel are required to support the mission thFh is

expected to take Qjé days. .7'/1.(5"7‘/7}76 I_IH.[L&"Q‘ :ZL./L’({'ZL/..

Tone. ¢ totyetkiCS .

AN T4 //(1 e




AERIAL PHOTO AND RADIOLOGICAL SURVEY PROGRAM

B. RADIOLOSGICAL SURVLY
The Aerial Radiation Surveys will be carried out by means of tﬁo

helicopters SH-3G's which will fly multiple missions from the
] USS WHEELING station'{:ear the atoll or in the lagoons when possﬁble.

EGSG will supply the scientific flight crews and technical suppprt

personnel to operate and maintain the radiation measuring and -

position measuring equipment.

The aerial radi{ation survey employs large arrays of Nal(Tl) sinkillation
detectors mounted on & helicopter platform. Gammg radiation dafa 1is

ﬁ accunulated continuously in a 300-channel multichannel analyzer]and

recorded on magnetic tape once each second. Position informatiﬁn
obtained from a microwave ranging aystem and a radar altimeter Are
also recorded on magnetic tape each second. The aircrafr is flgwn

at an altitude of 100' on line spacing of 200'.

During the data reduction phase, radiation and position data ar
correlated on a .second-by-second basis aund processed in the fon] of
radiation contours overlayed on aerial photographs. The radiatfen
data are processed to provide total gamma ray exposure rate and

241 137

‘ 60
selected isozope (e.g., An, Cs, and Co) concentraticn cqntours.

' A total of nine (9) perscmnel will be required to support the a

-l

program for each series,




AERIAL PHOTO AND RADIOLOGICAL SURVEY PROGRAM
LOGISTIC SUPPORT

The Northern Marshall Island Survey will be conducted in twp
.phaaes--the photozraphic survey and the Aerial Radiological sk

The Navy Project Manager for coordination and execution af nop

eparate

rvey.

responsibilities for rendering logisties support to this survpy is

coomander, Pacific Missile Test Center, Pt. Magu, California.

The photographic survey of eleven (11) atolle and two (2) islhnds

will be accomplished utilizing a Department of Navy EC-121 aif

crafe.

The platform has been specifically configured to receive DOE-lrovided

high resolution and infra-red capable cameras, plus additiona}

paripheral support equipment.

The aircraft will be based out of Rwajalein and will be requi
to fly 10-12 hours a day for appraoximately 21 days. This {nc

contingencies for weather and aircraft down time.

Utilizing data gathered from the foregoing photogréphic survey
an Aerial Radiclogical Survey will be conducted of the same af

and islands by meszas of two SH-3GC helicopters equipped with Dp

red

ludes

olls

E-

provided radfation detection and recording instrumentation. °FThe

helicopters will normally operate from the USNS WEEELING, a b}

support ship which will, in addition, provide a wide range of

support for the terrestrisl and Marine Frograms.

logistic




LOGISTIC SUPPORT -2 -

The current plan establishes the need for 77 deys on geatlon] end
57 days 4in transit, including transits to port fJ;.logistiCI
Teplenishment and reprovisioning or some reasonaﬁié combinatiion
thereof. It 1s estimated that 556 total flight hours will be required
; for the SH~3GC helicopter, which will fnclude flight hours fof pre-
deployment training, transporting personnel and equipment ashore,

and for other administrative purpcses as required,

The requirement for berthing on the USNS WHEELING while on the

survey is as follows:

Mi{litary Sealift Co=and 62
PACMISTESTCEN 22
HC=-1 24
DOE Minimum 27

Further Technical Support 13
Total 148




. RADIOLOGICAL SURVEY PLAN FOR THE
NORTHERN MARSHALL ISLANDS

‘ SCHEDULE
A. 24 AUG-6 SEPT Load and install gear at port '
Hueneme.
B. 7 SEPT USNS WHFEELING departs for] Pearl.

Two technicians from EGLE will
- be aboard.

C. 12 SEPT Arrive Pearl; logistics efuiprent
W repair if necessary.
D. 14 SEPT Depart Pearl, enroute Kwgjalein;
twvo EC&G technicians aboasgd.

E. 20 SEPT Arrive Rwajalein—logist
DOE survey party, equipm

F, 22 SEPT Start Series 1.

G. 16 OCT Arrive Kwajalein; disexmbdrk DOE
survey crew., Survey crey prepares
for return to U.S. WHREELING departe
for Guam logistics run.

R. 31 oCT Arrive Kwajalein; embark |DOE survey
crew. Depart Ewajalein for Series II.

I. 26 NOV Arrive Xwajalein; disembdrk DOC
survey crew, Survey crey prepares
for return to U.S. WHEERING departs
for Guan logistics Tun.

J. 10 DEC Arrive Kwajalein: embark|DOF survey
crew. DNepart Kwajalein jor Series
II1.

K. 5 JAN Arrive Fnewetak; disembafk DOE

survey crew, Survey cref prepares
for return te U.S. WHEELING departs
for Kwajalein.

L. 18 JAN WHEELING arrives Port Hupneme.
Equipment off-load. :




RADIOLOGICAL SURVEY PLAN FOR THE
NORTHERN MARSHALL ISLAXNDS

s SERILS SCHEDULE

All eguipment loaded at Port Hueneme or Honolulu. Equipment chedk per-
formed while ship enrcute to Xwajalein from Honolulu. Remaining Jtechnical

support will board U.S. WHEELING at Kwajalein either at port or ]tili:ing

the SH-3 Helos that are aboard the ship, whichever 1S preiezivu §y FaTce
18T SERIES

1 day travel to Rongelap (20 hrs. travel)

7 days survey Rnngelap.

1 day pack and depart for Bik#nﬁ (20 hrs. travel}

3 12 days survey Bikini
1 day pack and depart for Wotho (16 hrs. travel)

4 days survey Wotho

s day,pack-and depart for Kwajalein (16 hrs. trgvel)

27 DAYS

Crew change and off load samples at Xwajalein.

2UD SERIES
1 day travel to Ailinginae (16 hrs. travel)
5 days survey Allinginae
1 day pack and depart for Rongerik (10 hrs. tragel)
S days survey Rongerik
1 day pack and depart for Bikar (15 hrs. travel}
3 days survey BikAr )

1 day pack and depart for Utirik (7 hrs. travel)




27 1ST SERIES
24 2ND SERIES

26 3RD SERIES

SERIES SCHEDULE

-2 -

4 days survey Utirik
2 days survey Taka (includes packing and travel)
.l day travel to Kwajalein

24 DAYS

Crew change at Kwajalein.

JRD SERIES

1 day travel to Ailux

6 days survey Ailuk
1/2 day pack and depart for Meiit

1 day survey Mejit

1 day pack and depart for Jemo

1 day survey Jeno
1/2 day pack and depart for Likiep

7 days survey Likiep

2 days pack and depart for Ujelang (2 days travel

S days survey Ujelang

1 day pack and depart for Enewetak (16 hrs. trave
__ SURVEY COMPLETE

26 DAYS

77 TOTAL TIME REQUIRED FOR TECHNICAL SURVEY

9




SERIES

1.
2.
3.

SERIES SCHEDULE

1
Rongelap
Bikini
Wotho

Return to Kwajalein

SERIES 2
4. Ailinginae
5. Rongerik
6. Bikar
7. Utirik
8. Taka

Return to Kwajalein

SERIES 3
9. Ailuk
10. Mejit
11. Jemo
12. Likiep
13. Ujelang

Complete series at Enewetak

DAYS ON 4TOLL

7
12
4

[ I S VU W, BV

(U R . N )]
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NORTHERN MARSHALL I1SLANDS

/ST SERIES
27 DAY'S
)2 0AYS
BIKINI
- . 7 DAYS
' RONGELAP
ENEWETAK / | DAY f?
@ AILINGINAE A
I6HRS A
#IDAY
4 DAYS
WOTHO \

KWAJALEIN

UJELANG : .
_ LAE

BIKAR

UTIRIK

RONGERIK a
TAKAY

LIKIEP
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WOTJE

D
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MLLLLEQ

MNore: DAYS AT EACH AToll INCLUDE
SET-UP, PACKING ETC.
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NORTHERN MARSHALL ISLANDS

2ND SERIES

. 3DAYS
24 DAY'S BIKAR

4-DAYS

ISKRS UTIRIK / THRS

BIKINI 5 DAYS

/e RONGELAP  RONGERIK
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NORTHLR: MARSIHALTYL RADIOLOGICAL SURVEY
PLANAED MILESTONES FOR LCGISTIC SUPPORT
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CPS
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PREDEPIGYVENT WORK-UD | |

VUPARTURE 0 |
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SURVEY OPERATIONS

LOGISTIC RESUPPLY
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NANS WHEELING - Schedules
10 nPR-31 May
5 Jui-3 nue
4 hUG-6 SEP
7 stzp
12 gzp
14 ¢Ep

20 LE£P-21 sep

22 5IP-16 ooT
le oce

J6 OCT-31 ocT
31 OTT-28 nov

26 1ov=-10 pcC

10 pne-5 Jaxn
5 Jn-~11 g
12 grn~-18 g

e Jnl-2 Fip

HC-1 Schecule:

24-27 JUI,

9 AUC-23 AUG

23 RUG=3 JAN

EC-121 Schedule:

12 APR~19 May

24 JUL=-24 scp

"Arrive Hono - Pearl

Phase-up

Shivyard

Predeploymont worii~up, Prep for oversdus move

Depart I'ort Huencre

Depart for Xwajalein

Arrive Kwajalein, off-lead Eelo cauipn
swrvey personael, ete.

Serics I
Survey personnel off-load at Ewajalein
Log run to Guam - fuel andg pProvisions
Series II

Log run to Guan - fuel anc provisions
Series III

To Hono = Peaxl

To Port Huenenme

Phase dovm

nt, roard

1 Helo pius lYy crevw rersonnel for checndut and

training
Join USMNS WHEELING for llelo/shiv traini

Mareghall Island Survey

EC-121 photo modifications/check out

EC-121 photo mission

|
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C.

RADIOLOGICAL SURVEY PLAN FOR THE
NORTHER:! MARSHALL ISLANDS

ACLNCY ASSIGNMENTS

Department of Interior (DO1)

1. Grants authority fbr the conduct of the Northern Marshalls

Radiological Survey to the Department of Energy.

2. Assures that the Trust Territory and Marshall Islahds

Administrations and other appropriate agencies or g$rganizations

are aware of the responsibilities and guidel.nes o

Department of Defense (DOD)

The Department of Defense has designated the Departmeng

Navy as the executive agent for the coordination and e]:cution

of the responsibilities in rendering the required logi

support to the Department of Energy.

Department of Energy (DOE)

the survey.

of the

ical

1. Responsible for the conduct of the technical prografh to

assess the radiological condition of the identified
and environment.

2. Prepare a final report on the radiological conditior

the atolls and their environment.

atolls

of




MEMORANDUM OF AGREEMENT
BETWEEN

DEPARTMENT OF THE NAVY
DEPARTMENT OF ENERGY
AND '
DEPARTMENT OF THE INTERIOR

Subj: Logistics Support for an Rerial Radiologic
of the Northern Marshall Islands
Ref: (a) Memorandum of Agreement between Comman

Sealift Command and Commander, Pacifid
Center dated 13 Sept/1977/20 Oct 1977

(b) COMSCPAC/COMPMTC RIS Operations Order

1. \BACKGROUND. 1In June 1977, the Secretary of I

designated the Department of the Navy (DON) as t

for rendering logistics support to an Aerial Radj
of the Northern Marshall Islands with the unders

costs incurred by Navy are to be on a reimbursab

1

Agent for the coordination and execution of DOD Lesponsibi

Pl ... .

Rl Survey

der, Military

Missile Test

302-YR

efense (DOD)
e Executive
licies
ological Surw
anding that

[eal =)
ioe

e basis.

technical direction of the survey will be the regponsibili:y

of the Department of Energy (DOE). Funds have b
by the Congress to the Department of the Interio

reimbursement of the logistics support that will

2. PARTIES TO THE ACGREEMENT,

a. Department

Naval Operations (OP-04).

Pen appr

O
"\
X

N -~
- el e

rh

(DOI)

ot

o]

"

-~
o=

be provided.

of the Navy, represented by Hpe Chief of




b. Department of Energy, represented by Nevaaa Operations

Office, Las Vegas, Nevada (NVOO).

c. Department of the Interior, represented bﬂ the Office

of Territorial Affairs (OTA/DOI).

3. TERMS OF THE AGREEMENT. This Memorandum of Ag

4

reement (MOZ)

will become effective when signed by the last sigﬁatcry of the

parties to the MOA and will remain in effect until

of the subject project.

the completion

a. For cost purposes, completion of the Radi%logical Survey

is construed to include return of the USNS WHEELI¥G (TAGM-8) to

its assigned CONUS West Coast homeport and complefion of phase-

down to Reduced Operating Status (ROS), or earlief, as may be

determined by the DON and agreed to by the other parties to

this MOA.

b. DON will receive timely notification of apy intended

change in the conduct of the Radiological Survey
significantly alter the scope of this original of

MOA.

c. This MOA may be terminated by the mutual Jagreement of

hat would

‘duly amended

£

all three parties to the MOA, or upon 30 days wr#tten notice

by any single party to the other two parties.

d. This MOA may be modified or amended as adreed to by

the several parties to the MCA.

4. CONCEPT OF OFERATIONS. The Aerial Radiologidal Survey

will be conducted in two separate and distinct p%ases. The




Navy Project Manager for coordination and executipn of DOD

responsibilities for rendering logistics support
survey is Commander, Pacific Missile Test Center
California.
a. PHASE I. 1Initially, a photographic surv
(11) atolls and two (2) islands in the Northern
Islands will be accomplished utilizing a DON EC-
This platform has been specially configured to r
provided high resolution and infra-red capable c
additional peripheral support eguipment.
(1) Phase I will be accomplished under

direction of the Prnject Manager (COMPMTIC), in 3

+the technical direction and advice of the on-sif

sentative and the terms of this MOA.

Fo this

% Pt. Mugu,

y of eleven’
arshall

121 aircraft.
bceive DOE-

hmeras, plus

the operational
ccordance with

e DOE repre-

(2) COMPMTC will promulgate an approprjate Operations

Order for the accomplishment of the Phase I misfpion.

b. PHASE II. Utilizing data gathered fro

photographic survey, an Aerial Radiological §

the foregoing

vey of eleven

(11) atolls and two (2) islands will be conducfled by means of

SH-3G helicopters eguipped with DOE-provided rgdiation detection

and recording instrumentation. The helicopter

will normally

operate from USNS WHEELING (TAGM-8), a base support ship which

will, in addition, provide a wide range of loglstics support.

Flying relatively precise tracks at specified pltitudes and

air speeds, the data collected will be reduced and result in




the radiological documentation and characterizalkion of the

eleven (11) atolls and two (2) islands in the Np
Marshalls, for later use as deemed appropriate p
DOI in on-going rehabilitation and resettlement

(1) Operations of USNS WHEELING (TAGM-
generaliy be in accordance with reference (a) al
Should there be a conflict as a result of .condus
ations in accordance with these two source docup
provisions of reference (a) will apply while cl4
and resolution is sought by the Project Manager

(2) The Project Manager will promulgatse
priate Operations drder in support of thié Mea,
to approval by cognizant major DON operational

(COMSCPAC and COMNAVAIRPAC).

5. SCOPE OF THE AGREEMENT.

a. This MOA will apply to all DON, DOE and
assigned by the several parties to prepare for,
complete the Aerial Radiological Survey of the )
shall Islands. For the purposes of more precisg
the dimensions of the logistics support package
anticipates providing to DOE, and to facilitate
accurate cost estimates for planning purposes, t

be bounded as outlined herein.

b. Phase I of survey operations will consig

rthern

y DOE and
programs,

) will

d this MOA.
ting oper-
ents, the

rification

an appro-
subject to

ommanders

DOI resources
undertake and
orthern Mar-
ly defining
the DON
establishing

his MOA will

t of aerial

photographic missions of areas of interest to bg defined by




aktadd

B and C) of radioclogical missions that will cons

DOE. This phase will be limited to 300 EC-121 flight hours

including transits to and from the survey site.

c. Phase II of the survey will be accomplish
ing the designated base support ship, USNS WHEELI
with embarked SH-3G helicopter detachment, techni
personnel to the Northern Marshall Islands. The
to limit USNS WHEELING (TAGM-8) to 77 days on sta
days in transit including transits to port for lo
replenishment and reprovisioning or some reasonab
thereof. While on station, a twelve-hour working

to, recognizing the resulting additional overtime

by deploy-
NG (TaGM-8),
dal and suppcrt
qurrent plan is
ion and 57
distics

]e combination
day is agreed

costs. VThe

Radiological Survey as planned will be further ligpited to 556

total flight hours for the assigned SH-3G helicop
those flight hours provided for predeployment tra

porting personnel and equipment ashore and for ot

ters including
Fning, trans-

her adminis-

trative purposes as reguired. Upward adjustment% to the fore-

going limitations amounting to over 10% will reqy
amendment of the MOA,

d. Appendix I is an overview of the three (3

ire formal

) series (A,

itute Phase II

of the survey. At Appendix II is a framework sc“edule for the

complete survey (Phases I and II).

6. SURVEY TASK GROUP ORGANIZATION., DON, DCE an# DOI resources

dedicated to the accomplishment of the Radioclogigal Survey will

be organized into a Survey Task Group as followsg

=
ey € oo oo TS o s oK v Y N b - e —
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a. Project Manager. COMPMTC was designate§ Project

Manager for the subject survey in CNO msg 01000z APR 78

and will continue in this capacity through projéct ccmpletion,
coordinating and providing, on behalf of DON, a}ll logistics
support required by DOE for the accomplishment ¢f survey
objectives.

b. Aerial Photographic Task Element. The ?fficer in

Charge of the EC-121 aircraft detachment will rlport for

operational control directly to the Project Mandger fcr the
conduct of Phase I of the survey, and will func}ion as the
primary point of contact for the DOE Technical Representative
having technical direction responsibilities for|the conéuct

of Phase I of the survey.

¢c. AdAerial Radiological Task Element, This]|Task Elemenc

will accomplish Phase II of the survey utilizing USNS WEIZILIUS
(TAGM-8), assigned helicopters and associated s§pport perscnnel
and eguipment.

(1) Logistics Sucport Task Ccmmander. Embarked in

USNS WHEELING (TAGM-8) will be a Logistics Supprrt Task Ccm-
mander (LSTC) who will function as the primary point cf conzacs
fér the DOE representative exercising technical]direction feszon
sibility for the conduct of Phase II of the suryey. The 1357C
will have overall operational control and manag¢ment reszco-
sibility for DON provided logistics support. DTE represenzat.y:
will channel survey logistic's support requireménts throuzh e

LSTC who will then.coordinate the mutual efforty of the




diaalt

USNS WHEELING (TAGM-8), the OINC of the helicop{
and the DOE survey representative. The LSTC is
signated as the Sponsor Designated Representativ
defined in reference (a).

(2) PMTC Technical Represeﬁtative. The

Manager will designate an embarked PMTC Technic

who will act as primary advisor to the LSTC on

er detachment
further de-

e (SDR) as

Project
Representative

gistics support

matters. 1In the event that DON does not assign k Navy Officer

to the LSTC billet, the PMTC Technical Represenffative will

assume the functions and responsibilities of the

LSTC/SDR.

(3) Master, USHS WHEELiﬁG (TAGM-B). THe ship's Master

will have absolute authority and responsibility

for thefsafety

of his ship and embarked personnel as prescribea in reference

(a) while responding to the operational regquestq and recommendia-

tions of the embarked LSTC/SDR.

(4) Officer in Charce, HC-1 Detachment.

The embarked

helicopter detachment Officer in Charge will have absolute

authority and responsibility for all matters reLLting to fligh«

operations, particularly safety of flight, while
the operational requests and recommendations of

Operation of assigned helicopters will be in acd

responding o
the LSTC.

prdance wik!

appropriate directives to be provided by the pargent helicogter

squadron commander. Administrative control and
matters regarding NATOPS and maintenance remain

parent helicopter sgquadron commander.

-

Efocedural
ith the
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(5) Survey Project Field Director. A DPE employee,
embarked in USNS WHEELING, will be designated thp DOE S;rvey
Project Field Director (SPFD) and'will have resppnsibility
for on-site technical direction of the survey. He will
direct the efforts of all DOE and DOE contractor| personnel
and will make requests for Navy-provided logistifs support
from the LSTC. He will be responsigle to the de%ignated DOE
Survey Project Manager (at NVOO) for the survey #esults. To
this end, the SPFD will develop detailed survey pork plané
in coordination through the LSTC. He shall be AESponsible
for determining requirements for helo lift, supgprt ashore,
duration of stay at each location, and other re%uirements
affecting mission perforﬁance, all within an aggeed oveéall
resource availability.

d. A diagram of organizational relations i# at Appendix III

7. EMPLOYMENT AND OPERATION OF USNS WHEELING (FJAGM-35).

COMSCPAC, on behalf of COMSC, will operate USNS [WHEELING
(TAGM-8) in accordance with reference (a), curr#nt directives,
and U.S. Navy Regulations. Sponsor/Operator relationships

will be as defined in reference (b).

8. RADIOLOGICAL SAFETY, HEALTH AND DECONTAMINAFION. The DOZ

will assume primary responsibility for all mattgrs pertaining
to radiological safety, health and, where requifed, radiolcgica
decontamination.

a. DOE will monitor all raéiological hazarfls and séfety




and provide adequate resources to ensure the p
embarked personnel as prescribed in NAVMED P-5(

Health Protection Manual).

otection of

55 (Radiation

b. DOE will assume responsibility for safaguarding all

radiocactive material stored aboard USNS WHEELING (TAGM-8) or

tranéported in assigned helicopters and will pr

of such material upon completion of the survey

bperly dispose

bperation.

c. DOE will assume all responsibilities f

radiological decontamination reguirements and

of decontamination measures where required.

9. SUPPORTING SERVICES, SUPPLY SUPPORT, MODIFI

]

determining

e execution

CATION,

ALTERATION AND REPAIRS will be as prescribed hﬁrein:

a. The supporting services, supply support
alteration and repair of USNS WHEELING (TAGM-8)
defined in reference (a).

b.

, modificaticn,

will be as

Supporting services, supply support, mopification,

alteration and repair for embarked helicopters Fhall be as

defined by the parent helicopter squadron comma%der.

c. Modifications, alterations, and repair
WHEELING (TAGM-8) to prepare for deployment an
ROS will be defined by COMSC/COMPMTC.

d‘

modifications, alterations, repairs and ship pr

costs associated with preparing, operating and

WHEELING (TAGM-8) down to ROS.

to USNS

return to

DON will be reimbursed by DOI for all sprvey-related

eparation

phasing USNS




10. FUNDING OF LOGISTICS SUPPORT.

a. General. The net additional costs 04 logistics

support provided by the DON for the accomplis
Aerial Radiological Survey of the Northern Mar
will be fully reimbursed from funds appropriat
Accordingly, such support must be tailored to

ability of these funds to avoid cost overruns.

support addressed herein refers only to those

ent of the
hall Islands
ed to DOI.

the avail-

Logistics

esources

provided by the DON, and is exclusive of any ofher resources

that may be provided in support of the survey }
agency.

b. Application of Funds and Billing. The

y any other

DON will be

solely responsible for the application of DOI ﬁhnds to the

expenses incurred in providing DON logistics su%port for the

project. All subordinate DON elements incurrin
will be reimbursed by DOI funds will maintain a
accounting thereof and will forward billings ¢h
Chief of Naval Operations on a monthly basis.
billings for these costs will be made monthly b

L
-

the DOI on a Standard Form 1080, and accompanieq(

g costs

%

that
complete

erefcr to the
onsclidated
r the DON to

by a DON

notification of the cumulative application of rfsources.

st 4

A



£, Survey Ops Bikar Atoll

APPENDIX I

OVERVIEW OF RADIOLOGICAL SURVEY SCHEDULJ

SURVEY SERIES A

a. Depart Kwajalein enroute Ailinginae Atoll]
(16 hrs transit)

b. Survey Ops Ailinginae Atoll

C. Load-out and enroute Bikini
(6 hrs transit)

d. Survey Ops Bikini Atoll

e. Load-out and enroute Wotho Atoll
(16 hrs transit)

f. Survey Ops Wotho Atoll

g. Load-out and enroute Kwajalein for
DOE crew change and reprovisioning

Sub-Total

SURVEY SERIES B

a. Depart Kwajalein enroute Rongelap Atoll
(20 hrs transit)

b. Survey Ops Rongelap Atoll

c. Load-out and enroute Rongerik Atoll
(6 hrs transit)

d. Survey Ops Rongerik Atoll

e. Load-out and enroute Bikar Atoll
(15 hrs transit)

g. Load-out and enroute Utirik Atoll
(7 hrs transit)

h., Survey Ops Utirik Atoll

DAYS

|~

25




SURVEY SERIES B continued

i.

je.

Survey Ops Taka Atoll

Load-out and enroute Kwajalein for
DOE crew change and reprovisioning

Sub-Total

SURVEY SERIES C

Depart Kwajalein enroute Ailuk Atoll
(12 hrs transit)

Survey Ops Ailuk

Load-out and enroute Mejit Island
(3 hrs transit) '

Survey Ops Mejit Island

Load-out and enroute Jermo Island
(6 hrs transit)

Survey Ops Jemo Island

Load-out and enroute Likiep Atoll
(3 hrs transit)

Survey Ops Likiep Atoll

Load-out and enroute Ujelang Atoll
(2 days transit)

Survey Ops Ujelang Atoll

Load-out and enroute Enewetak
(16 hrs transit)

Sub-Total

SURVEY SUMMARY

al
b‘

C.

Series A
Series B
Series C

.

Total Survey Days

DAYS

[~ ~

26

|~

26

25
26‘
26
77
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(TAGM-8) and three (3) SH-3G helicopters:

'-WVY"'-" -
RS

FRAMEWORK SCHEDULE FOR COMPLETE SURVEY

AERIAL RADIOLOGICAL SURVEY
NORTHERN MARSHALL ISLANDS

APPENDIX II

PHASE I:

a.

24 July - 24 Sept 1878

PHASE II:

EC-121 Photographic Survey

Radioclogical Survey utilizing USNS WHEELING

DATE (S) EVENT
a. 10 Apr - 23 May 1978 Phase Up of WHEHLING (ROS to FOCt
b. 24 May - 04 Jun Preparations foy Overhaul
c. 05 Jun - 03 Aug Shipyard Cverhayl -
d. 04 Aug - 06 Sept Pre-deployment jorkup; -
Prepare for Ove]seas Movement
e. 07 Sept Deploy from Por{ Hueneme;
enroute Pearl
£f. 12 Sept Arrive Pearl; Lggistics
. 14 Sept Depart Pearl; egroute Kwajalein
h. 20 Sept Arrive Kwajaleig; Logistics;
Disembark 1 SH-}G and l0-man
HC~1 Det; Embar} DOE Survey
Party; Equipmeng checkout
i. . 22 Sept Depart KwajaleiE for Survey
Series A; 25 day}s
j. 16 Oct Arrive Kwajaleij:; Disembark
DOE Survey Party
k. 16 Oct Depart Kwajaleiph enroute Guam
l. 23 Oct Arrive Guam; refuel and
reprovision
R iince Laiaie Masalas mmw, =y -
=)



i

i DATE (S)
m. 25
n. 31
o. 31
p. 26
g. 26

: r. 02
s. 04
t. 10
u. 05
V. 05.
w. 11
X. 12
y. 18
z. 02

FRAMEWORK SCHEDULE FOR COMPLETE SURVHY

.

AERIAL RADIOLOGICAL SURVEY
NORTHERN MARSHALL ISLANDS

APPENDIX II

Oct

Oct

Oct

Nov

Nov

Dec

Dec

Dec

Jan

Jan
Jan

Jan

Jan

Feb

1979

EVENT

Depart

Arrive Kwajalein
Survey Party
Depart

Series B; 26 da

Arrive Kwajalein
DOE Survey Part

Guam; en#oute Kwajalein

; Embark DOE

Kwajalei; for Survey
S

; Disembark

Depart Kwajaleiw; enroute Guam

Arrive Guam; ref
reprovision

Depart Guam; enr

Series C; 26 da

el and -

bute Kwajalein

Depart Kwajalei;Ffor Survey

Arrive Kwajalein#

DOE Survey Party

> Disembark

Depart Kwajaleiné'enroute Pearl

Arrive Pearl; Lo

Depart Pearl; en
Hueneme

Arrive Port Huen
Phasedown

WHEELING returne

gistics

~route Port
Commence

EIe ;

i to ROS

,_..+_,w —

=5

/
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FUNDING
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'SIMMARY OF COSTS
NORTHERN MARSHALL ISLANDS RADIOLOGICAL SURVEY

TOTAL K _$ (FY 78 and FY 79)

4

1. AERIAL PHOTO MISSIONS

AND RADIOLOGICAL SURVEYS 989.1
BY EG&G (189)
1 989.1
1 2. GROUND AND SEA
Terrestrial Program* 4717.
A Marine Program* 154.
pislocation pay and air travel 150.
Shipping costs 35.
} Assessment 100.

3. CONTRACTORS

Brookhaven National Lab (189) 78
Univ. of Washington
Environmental Protection Agency

4. CONTINGENCY at (M%

*Minimum Option Costs

Terrestrial Range = 477K to 800K
Marine Range = 154K to 700K
Reference: LLL Letter of April 24, 1978

- . . . e e - - - -




QUESTIONS AND COMMENTS - SUMMARY OF COSTS
NORTHERN MARSHALL ISLANDS RADIOLOGICAL SURVEY
1. AERIAL - None

2. GROUND & SEA

Terrestrial

- Ground monitoring surveys are not included.

- Soil profile samples, necessary for plant uplrke studies are not
included in the minimum figure.

- Personnel salaries are not stated as being igcluded.

Marige

- Personnel salaries are not included.

3. CONTRACTORS

- BNL 189 received and costs shown. It is not kn whether ~
BNL costs are factored into the LLL estimates sh for terrestrial.

- 18 whole body counting of the No. Marshallese desgfired? No costs
are shown. -

- 189's not available for Univ. of Wash., and EPA. | It i{s not
known whether their costs are factored into the JJLL estimates for
“Terrestrial” and '"Marine".
4. CONTINGENCY
- Since only the minimum options are listed for the "Tgrrestrial™ and
“Marine" programs, the possibility exists for modifigations of these
costs in the upward direction.
- Have all salary costs been included?

- Have all analytical costs been included?

FY 1980 COSTS

= In view of past experience, funds will be neces' Ty to continue
sample analysis into FY 1980. Approuximately 300K should be budgeted
for this period.

- Have all costs for the final report preparation |been included?




APPENDIX 1

FALLOUT FROM PACIFIC TESTS
FALLOUT PATTERN-BRAVO EVENT 1954




FALLOUT FROM PACIFIC TESTS
ATOLLS IN
FALLOUT AREA EVENTS LOCATION DATE
AILINGINAE SANDSTONE-ZEBRA ENEWETAK 5/48
CASTLE-BRAVO BIKINI 2/54
CASTLE-UNION BIKINI 4/54
CASTLE-YANKEE BIKINI 5/54
HARDTACK-MAPLE BIKINI 6/58
: AILUK CASTLE-BRAVO BIKINI 2/54
BIKAR CASTLE-BRAVO BIKINI 2/54
CASTLE-YANKEE BIKINI 5/54
4
| BIKINI ALL BIKINI EVENTS - -
| LIKIEP CASTLE-BRAVO BIKINI 2/54
RONGELAP SANDSTONE-ZEBRA ENEWETAK 5/4L8
CASTLE-BRAVO BIKINI 2/54 "
CASTLE-UNION BIKINI 4/54 -
CASTLE-YANKEE BIKINI 5/564 -
RONGERIK SANDSTONE-ZEBRA ENEWETAK 5/48
CASTLE-BRAVO BIKINI 2/54
CASTLE-UNION BIKINI 4/54
CASTLE-YANKEE BIKINI 5/54
TAKA CASTLE-BRAVO BIKINI _ 2/54
UJELANG IVY-KING ENEWETAK 11/52
HARDTACK-MAGNOLIA ENEWETAK 5/58
UTIRIK CASTLE-BRAVO BIKINI 2/54
WOTHO CASTLE-BRAVO BIKINI 2/54
HARDTACK-MAPLE BIKINI 6/58
*
JEMO ISLAND CASTLE-BRAVO BIKINI 2/54
*
MEJIT ISLAND CASTLE-BRAVO BIKINI 2/54
*The term "Tgland" is used in this case to denote an isolatkd island that
is not part of an atoll and does not have 2 lagoon.




. . FALLOUT PATTERN

BRAVO EVENT

MARCH 1954
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