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FOREWORD -

For 8 years, from 1972 until 1980, the United States planned
and carried out the radiological cleanup, rehabilitation, and
resettlement of Enewetak Atoll in the Marshall Islands. This
project represented the fulfillment of a long-standing moral
commitment to the People of Enewetak. The cleanup itself, executed
by the Department of Defense (DOD), was an extensive effort,
involving a Joint Task Force staff and numerous Army, Navy, and Air
Force units and personnel. The rehabilitation and resettlement
project, carried out by the Department of the Interior concurrently
with the cleanup, added complexity to the task and required the
closest coordination -- as did the important involvement of the
Department of Energy (DOE), responsible for radiological character-
ization and certification. The combined effort cost about $100 mil-
lion and required an on-atoll task force numbering almost 1,000
people for 3 years, 1977-1980. No radiological cleanup operation
of this scope and complexity has ever before been attempted by the
United States,

This documentary records, from the perspective of DOD, the
background, decisions, actions, and results of this major national
and international effort. Every attempt has been made to record
issues as they developed, and to show the results, good and bad, of
specific decisions, oversights, etc. Because this documentary may
have considerable importance in the future, and because specific
needs for data cannot be foreseen with accuracy, every attempt has
been made to record in some detail all major facets of the operation
and to reference key documents. Throughout the research, collec-
tion, and writing, four major types of potential users have been
kept in mind. The documentary is designed:

- First, to provide a historical document which records
with accuracy this major event in the history of Enewetak Atoll,
the Marshall Islands, the Trust Territory of the Pacific Islands,
Micronesia, the Pacific Basin, and the United States. To serve
this end, the documentary addresses political, legal, administra-
tive, and social issues; and it attempts to put the cleanup in
perspective in terms of the prior history of Enewetak Atoll, World
War II, the nuclear testing period, and the United Nations
Trusteeship.

- Second, to provide a definitive record of the radio-
logical contamination of the Atoll. It addressses the origins of
the contamination on a shot-by-shot basis; the types, concentra-
tions, and locations of contamination prior to the c¢leanup; the
radiological cleanup decisions and their rationale; the cleanup
processes themselves; and the resulting radiological situation,
island-by-island. It is believed that this type of data will be



useful over the coming decades as living patterns on the Atoll
change, new radiological surveys are taken, improved health physics
understanding becomes available, and new risk-benefit decisions are
made, For this purpose this documentary will supplement the more
technical data published by DOE.

-~ Third, to provide a detailed record of the radiologi-
cal exposure of the cleanup forces themselves. As years pass, it
will become increasingly important to the cleanup participants, to
the U.S. Government, and to health physicists and radiation biolo-
gists, to have a meticulously accurate record of the radioclogical
safety policies and procedures; an overview of personnel assignment
practices; and a careful summarization of air sampler readings,
film badge and thermoluminescent dosimeter exposures, bicassay
samples, etc.

- ' Fourth, to provide a useful guide for subsequent
radiological cleanup efforts elsewhere. It seems likely that there
will be future requirements for radiological cleanup of extensive
areas which present complex contamination problems. Since the
Enewetak cleanup was a bellwether effort of its kind, the many
lessons learned should provide useful guidance for those who will
plan and execute future efforts. Information such as this is
quickly lost if not permanently recorded.

In developing this documentary, every effort has been made to
be accurate, balanced, and objective, However, since issues can
appear in somewhat different light when viewed from different
organizational perspectives, the reader should keep in mind that
the authors generally have a DOD affiliation.

August 1980 ROBERT R. MONROE
Vice Admiral, U.S. Navy
Director, Defense Nuclear Agency




PREFACE -

Field Command, Defense Nuclear Agency has prepared this
documentary to provide the general reader a narrative history of
the radiological cleanup of Enewetak Atoll and to provide the
interested researcher a description of the procedures used to
support and accomplish the radiological cleanup. It is intended to
present a balanced, objective review of the mistakes made and
lessons learned, as well as the many successes achieved. during the
project. Much of the knowledge and experience gained -during the
project would be applicable to any military operation in the harsh
environment of a tropical atoll, and the radiological cleanup
experience represents an invaluable national asset in the Atomic
Age. It is the aim of this documentary to record that experience
while it is readily available. To complete the description of the
United States effort to restore the atoll, the last chapter includes
an account of the Rehabilitation Program which was conducted by the
Department of the Interior concurrently with the cleanup project.

This report was compiled from historical documents stored in
the Enewetak Radiological Cleanup repository at the Defense Nuclear
Agency's Field Command in Albuquerque, New Mexico. The biblio- |
graphicai notes, which are identified by superscripts within the
text, are intended to provide future researchers with a guide to
documents containing additional data regarding subject matter of

the text as well as sources for the text itself.



The compilers have endeavored to arrange events by topics and
operational categories as well as in chronclogical order. As a
result, there is some overlapping of chronology between the chapters
and sections. To facilitate continuity for the general reader,
brief summary paragraphs have been included where appropriate, with
the hope that the researcher will overlook these occasional
redundancies,

In the use of names, the preference of the group being named

has been followed. In Marshallese, the prefix '"dri-" means 'people
of." Thus, "dri-Enewetak" means the people of Enewetak Island in
particular, as well as the people of Enewetak Atoll as a whole.

The people of Enjebi Island refer to themselves as "dri-Enjebi" in
distinguishing themselves from the other'people of the atoll, but
as "'dri-Enewetak" when referring to all the people of the atoll.

In referring to the operational element of the Defense Nuclear
Agency (DNA), the term "Field Command" is commonly used for "Field
Command, Defense Nuclear Agency' in actual practice and in this
documentary, During the period covered by this report, the organi-
zation originally known as the Atomic Energy Commission (AEC) has
been reorganized and renamed twice. On 1 January 1975, it became
the Energy Research and Development Administration (ERDA); and, on
1 October 1977, it became part of the Department of Energy (DOE),.
This organization 1is referred to in this documentary by the name in
effect at the time of the event being described.

This report was compiled by members of the Field Command staff

with the assistance of Headquarters, DNA; Headquarters Joint Task
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Group; and other personnel who were involved in the cleanup of
Enewetak Atoll. The principal authors were Colonel Robert L.
Peters, Director of Enewetak Operations at Field Command for over

2 years of the project, and Mr. David L. Wilson, Chief of Logistics
Services Division and one of the principal planners at Field Command
from the project's inception. The viewpoint represented is intended
to be that of the Defense Nuclear Agency alone, and not necessarily

that of the other agencies involved.
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CHAPTER 1
DESCRIPTION AND HISTORY Do -
1526 - 1972

GEOGRAPHY A F A A

Enewetak Atoll is a small ring of islands approximately 2,500
miles west of Hawaii at latitude 11°21' N and longitude 162°21' E
(Figure 1-1). It is the only surface feature of one of the three
chains of islands known as the Marshall Islands Group (Figure .
1-2). The range of undersea mountains which form this chain was
not identified as such until 1950. Prior to that, Enewetak was
considered part of the Ralik or "Sunset" chain. The Ratak or
"Sunrise" chain is the easternmost of the Marshall Islaﬁds Group
(Figure 1—3).l

Enewetak Atoll contains some 40 named islands, two coral heads
large enough to have been named by the dri-Enewetak, a number of
small unnamed islets, and long stretches of submerged reefs (Figure
1-4). During the nuclear test périod, the major islands were
assigned '"'site' names by U.S. Government personnel, The northern
islands were assigned female names in alphabetical order beginning
with "Alice" and continuing clockwise through "Yvonne." The south-
ern islands were assigned male names beginning with "Alvin" and
continuing clockwise through '"Leroy.'" Subsequently, additional
site names were assigned to smaller islands and other features,
disrupting the original order of assignment. The site names are

shown in parentheses in Figure 1-4, The spelling used for the
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island names is that adopted in 1974 by the U.S. Board of Gquraphi—L

|
cal Hames as best representing the pronunciations of the dri-
|

|

|

Enewetak.

|
"The atoll is approximately 23 by 17 statute miles with the

|

long axis running northwest to southeast. The land surface area
[

| .
totals 1,761 acres or 2-3/4 square miles (Figure 1-3). Theilagoon f_
1o

has an area of approximately 388 square miles. Its depth a&efages.f?i
| P
2 R 3 r i

|
Therg are

160 feet with a maximum of approximately 200 feet,
|

| Ty
three entrances to the lagoon: the east channel or Deep Enprance,{y

‘ v
130 feet deep, lying between Medren (Elmer) and Japtan (David): th?: ]

e

Wide Passage in the south, 6 miles in width; and a 24—foot’deep
channel called the Southwest Passage. Figures 1-6 throughfl~16 ;g}i
.I" it

|

|

. |
provide a pictorial introduction to the islands of the atoll,
|

GEOLOGY |
' |

: | R
Enewetak Atoll was formed by the growth of coral reefs on anj\j

|
extinct volcano (Figure 1-17)., Coral reefs, and subsequently vﬁ

atolls themselves, consist of limestone which is producedfby cordl

| [
animals (coelenterate polyps), coralline algae, and shellkd animglgﬁf

These living organisms require warm, agitated water ahd %trOpg. IL;EJ
sunlight to stay alive., This is particularly important %o the Jg¥'
coral animal forms since they are attached and can only éet fqo% -
which drifts to them. Corals and other reef builders, illnc_:luding';'i
algae, produce limy skeletons which, along with coral rﬁbble, séﬁ% 

| i N .
and other sedimentary material, are bound together in a /rock-like , i
b TS ; ;
|

| . -
mass by the limy secretions of the coralline algae. This continuous:
| . |

1-2 |



.A’AI

0

SITE ACRES* HECTARES*"
Enewetak {Fred} 322 130
Enjebi (Janet) 291 118
Medren {Etmer) 220 89
Aomon (Salty} 99 40
Runit {Yvonne} 91 37
Japtan {David} 79 32
Lujor (Pearl) 54 22
Bijire {Tilda) 52 21
Ikuren {Glenn} 41 17
Lojwa {Ursula} 40 16
Aej (QOlive) 40 16
Mut {Henry} 40 16
Boken {!rene) 40 16
Alembel {Vera) 38 15
Bokombako (Belle} 31 12
Boken (lrwin) 29 12
Ananij (Bruce) 25 10
Kidrenen {Keith) 24 10
Bokoluo {Alice) 22 ]
Louj (Daisy) 21 g
Kidrinen {Lucy) 20 8 .
Ribewon (James} 19 8
Mijikadrek {Kate) 16 6
Billaa {Wilma} 14 6
Biken {Leroy) 14 5
Bokenelab {Mary} 12 5
Elle {Nancy) 11 4
Bokinwotme (Edna) 10 4
Kirunu {Clara} 7 3
Van 7 3
Jedro! (Rex) 5 2
Bokaidrikdrik {Helen) 5 2
Taiwel {Percy) 5 2
Eleleran {Ruby) 4 2
Inedral {Uriah} 4 2
Jinimi (Clyde) 3 1
Jinedrol {Alvin) 2 1
Munjor (Tom) 2 1
Boko {Sam) 1 5
Bokandretok {Walt) 1 5
TOTAL 76,700,000 5q. FT. 1,761 Acres 713  Hectares
40 Sites {2.75 Square Miles)

*1 Acre = 43,560 Sq.

Ft. = .405 Hectares

**1 Hectare = 107,639 Sq. Ft. = 2.47 Acres
FIGURE 1-5. APPROXIMATE LAMD AREAS, ENEWETAK ATOLL.
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FIGURE 1-8. JINIMI {CLYDE), ANANIJ (BRUCE), JINEDROL (ALVIN],
VAN (NO MARSHALLESE NAME]), INEDRAL (URIAH),
MUNJOR {TOM]), AND BOKO {SAM},
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FIGURE 1-10. BILLAE (WILMA) AND ALEMBEL {VERA).
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FIGURE 1-11. LOJWA {URSULA), BIJIRE (TILDA), AOMON (SALLY),
ELELERON (RUBY), LUJOR {PEARL}, AEJ {OLIVE), AND
ELLE {NANCY).
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FIGURE 1-12. BOKENELAB (MARY), TAIWEL (PERCY), KIDRINEN (LUCY),
MIJIKADREK (KATE), AND ENJEB! (JANET).
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FIGURE 1-13. BOKEN (IRENE) AND BOKAIDRIKDRIK (HELEN).
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FIGURE 1-14. BOKINWOTME (EDNAJ, LOUJ {DAISY), BOKOMBAKO (BELLE),
KIRUNU {CLARA), AND BOKQLUO (ALICE).
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FIGURE 1-15. BIKEN {LERQOY}.
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FIGURE 1-16. KIDRENEN (KEITH), RIBEWON (JAMES), BOKEN {IRWIN),
MUT (HENRY}, AND IKUREN {GLENN).
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production of limy skeletons and binding by the algae results in
the formation and growth of the coral reefs.4

The rate of growth of coral reefs is relatively faster on the
ocean side of the volcanic mass than on the lagoon side because of
more nutrition and aeration in thé wind-driven water.5 Coral may
grow vertically at an average rate of one millimeter per year. The
rate and direction of growth varies with water depth and ceases
completely when the coral is exposed by variances in relative sea
level. Such variances are associated with the lowering of ocean
levels during periods of glaciation, Thus, the growth rate and
morphology are affected alternately by the submersion and subaerial
exposure of the reef. Once the coral colonies reach the surface or
are exposed, lateral growth is promoted. Erosion of the coral and
cementation of the resulting sediments also affect the formation
and geology of the atoll., Enewetak Atoll has been forming for at
least 43 million years, resulting in a 4,500-foot stratification of
reef—deriyed carbonate deposits.

Several drilling programs have been conducted to determine the
subsurface composition and deposition of Enewetak Atoll. The
Atomic Energy Commission (AEC) and Los Alamos Scientific Laborétory
drilled 33 holes less than 200 feet deep during 1950-51. The U.S.
Geological Survey (USGS) drilled three deep holes, two to the
basalt (velcanic rock base), during 1951—52.6 An additional 174

shallow core holes were drilled in support of Defense Nuclear
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Agency (DNA) programs7 to understand the near subsurface geology
(less than 300-foot depth) of the atoll in 1972-73.

Based on results of the USGS and DNA drilling programs, the
subsurface geology cf the atoll is found to be both laterally and
vertically variable. 1In generél, the ocean-side reef consists of
well cemented limestone, whereas the backreef and lagoon sediments
consist of uncemented coralline sands and gravels derived from the
ocean reef organisms and the many patch and pinnacle reefs in the
lagoon. Holes drilled near the ocean reef edge penetrated predom-
inately moderate to well cemented sediments, whereas holes near
the lagoon penetrated predominately uncemented to poorly cemented
sediments. This correlation between surface and subsurface distri-
bution of rock types is indicative of little lateral shifting of
the reef and associated deposited environment during the past few
million years.

A generalized geologic profile beneath the islands is as
follows: wunconsolidated coralline sands and gravels between the
island surface and the intertidal zone; within the intertidal éone,
a layer of well cemented coralline beachrock from a few inches to
8 to 10 feet thick is found. Recent coralline sands and gravels
exist between the beachrock and 45-foot depth, whereas an alternat-
ing sequence of cemented and uncemented coralline sands and gravels
exist to 600 feet.8 Between 600 and 1,000 feet the sediments
again are composed of uncemented coralline sands and gravels, and
between 1,000 and 1,200 feet cemented coralline sands.and gravels

are encountered. Beneath 1,200 feet and to the top of the basalt,
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the sediments are predominately uncemented coralline sands and

gravels with occasional cemented layers.

CLIMATE

Enewetak's climate is of the tropical marine type with temper-
atures ranging from 71°F to 94°F and humidity in the 73 to 80
percent range. There is much cumulous cloud cover, a moderate
rainfall of 57 inches mean annually, and fairly constant north-
easternly trade winds of 0 to 30 knots. A wind rose is shown in
Figure 1-18,

Most depressions, tropical storms; or typhoons occur in the
months oflSeptember through December, although they are possible
at any time of year. Typhoons are not common but do occur,

resulting at times in severe damage.9

HYDROLOGY

Enewetak Atoll must rely upon rainfall as its only source of
fresh water. As the soil is extremely porous, drainage of rain-
water by downward percolation takes place rapidly. The percolated
water interfaces with the marine groundwater that has infiltrated
through the porous rock from the sea and lagoon. Fresh water,
when poured on an open body of salt water, spreads rapidly over
the surface of the denser salt water and the two become thoroughly
mixed through current and wave action. Porous rock, such as that
found undex the islands of Enewetak, imposes an obstacle to this

rapid spread and restricts the mixing. On a roughly round-shaped
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island of uniform permeability, the body of fresh water floating
upon the salt water assumes a lenticular or lens-shaped cross
section, the edges of which are about at the edges of the island.
These lenses serve as a secondary source of potable though brackish
water during dry periods when rainwater reservoirs are nearing
exhaustion. Figure 1-19 is a chart of mean monthly rainfall show-

ing the potential water deficit of the dry period of the year.lo

FLORA AND FAUNA

The types and quantities of flora found om the atoll would
depend very greatly on the period in history under consideration.
For example, before their introduction by German entrepreneurs in
the 19th century, there were few coconut palms growing on the
atoll. When they were planted to become the source of copra, they
became the most conspicuous, if not the most numerous, of the
plants to be found on Enewetak. Later, the number of all trees,
shrubs, and bushes would be greatly affected by invasion, nuclear
weapons testing, and cleanup.

Since Enewetak is located in the northern and drier section
of the Marshalls, it does not have dense, lush, damp forests, and
the native flora is not large in size or in variety. According to
St. John, the indigenous flora totals 42 species. Of these, four
are endemic, all being of the genus pandanus. Food crops and
ornamentals amount to 26 in number and adventive weeds to 27.
Altogether, the living flora tota1§ 95 species. In addition, there

are seven species known only by drifted seeds on the beaches.11
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The most numerous of the larger native‘plants, other than
coconuts, were Scaevola and Messerschmidia (Figures 1-20 and
1-21), the first classified as a large shrub and the second as a
tree. Scaevola was the most abundant shrub, especially near the
shore. 1Its leaves had some medicinal value., Messerschmidia is a
small tree with edible leaves. The reported maximum height of
both plants was 20 feet. The less common Pisonia grew to heights
of 35 to 40 feet. These plants were to exert considerable influ-
ence on the effort required during cleanup.12 |

The larger plants of the atoll served primarily as windbreaks
‘and as nesting places for fish-eating birds. The latter bring to
the islands much needed materials, especially phosphorus, in the

form of guano. Smaller plants, such as the creeping morning
13

gloxry, act as a binder to hold the sand in place.
Food producing plants which have been cultivated on Enewetak
in the past include coconut, breadfruit and pandanus (Figure 1-22
to 1-24). Coconut also was a cash crop in the form of copra, the
dried meat of the coconut. Vegetable and crop plants which have
also been grown on the atoll are tomatoes, chinese cabbage, arrow-
root, sorghum, onions and radishes. Most of these were not native
to the islands but had been imported by German or Japanese
residents.la
The fauna of Enewetak may be divided, for convenience, into

three groups according to their habitat: sea, land, or air. Cer-

tainly, the sea life is the most numerous in variety and number,

In 1953, there were some 700 species of fish alone reported in the

1-7



™

e
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FIGURE 1-24. PANDANUS TREE.
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waters of the lagoon and surrounding ocean.15 In . addition to fish,
edible sea fauna includes crabs, lobsters, sea turtles, clams, and
oysters,

Besides domesticated dogs, mammals are limited to three spe-
cies, two of rats and one house mouse. Reptiles include at least
four species of geckoes, three skinks, a blind snake, and a monitor
lizard introduced by the Japanese to control rats. The turtles are
the green and the hawkbill, both inhabitants of the sea. Inverte-
brates include snails, nocturnal crabs, centipedes, scorpioms,
spiders, dnd other insects of considerable variety including cock-
roaches, scale insects, termites, fruit beetles, fruit flies, ants,
and others.16

Thirty-two species of birds have been reported from Enewetak
Atoll including seabirds, shorebirds, a heron, a cuckoo, and
domestic fowl. Of these, nine are definitely known to breed on the
islands, and six others are suspected to do so but have not been

17 Some of these birds serve as

observed with nests or young birds.
food sources in the form of meat or eggs. It will be recounted
later in this documentary how concern over the nesting of cne
species of bird delayed progress in cleaning up contaminated soil.

Figure 1-25 illustrates the density of bird population on one

island of the atoll.

PEOPLE
Most.anthropologists are of the opinion that the Marshalls and

other islands of Micronesia were settled by people who migrated
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from the area of Indonesia into the insular Pacific centuries ago.
Reflecting the ancient migration patterns in Oceania, the Marshall-
ese language belongs to the large Malayo-Polynesian language
family which spreads from Madagascar, through the Indonesian area,
and across iicromnesia, Polynesia, and most regions of lkelanesia.
Physically, the Marshallese are relatively short in stature and of
stocky build. They have brown skin, brown eyes, broad flat noses,
straight to curly black hair, and sparse body hair.l8
According to their owm oral tradition, the dri-Enewetak had
always lived on Enewetak Atoll before their relocation to Ujelang
in 1947. Because of the atoll's isoclated location in the northwest-
ern region of the Marshallese archipelago, the people of Enewetak
had relatively little contact with other people prior to the Euro-
pean era. As a consequence, the language and culture became differ-
entiated from those of other Marshall Islanders, and the people no
longer identified themselves with the others. Rather, they think
of themselves as a people who were separate and unique from the
islanders to the east and south.19
The past and current accomplishments of the dri-Enewetak
indicate intelligence and qualities of ingenuity, self-reliance,
and hardiness which have allowed them to meet the challenge of the
atoll environment, one that is quite restrictive when compared to
the high volcanic islands of Oceania. Long before the advent of
Europeans, the lMarshallese had developed a culture which repre-

sented a sophisticated adaptation to their ecological setting.

They were skilled navigators, an art which has largely been lost
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with the availability of travel on the vessels of foreignmers, but
they remain expert builders of sailing canoes and are among the
world's best fishermen. To traders, missionaries, and the succes-
sive colonial governments which have dominated the islands over the
past century, they have been quick to respond by learning and
adjusting to each of these outsiders. Today, they have achieved a
good understanding of the behavior and values of Americans, and
several have distinguished themselves in government and mission
schools operated by Americans.20 Figure 1-26 portrays a. typical

family grouping of the Marshall Islands.

ECONOMY AND POLITICS

Throughout the Marshall Islands the traditional forms of
settlement patterns and exploitation of the natural resources are
characterized by several general features. Thé first is that the
people on an atoll reside on one or a few of its largest islands.
The second is a mobility that is demonstrated by various extended
fishing and collecting activities that embrace every niche of the
environment. For example, they have a nonintensive form of agri-
culture in which regular expeditions are made to all islands of an
atoll to make copra and collect coconuts, breadfruit, pandanus,
arrowrcot, and other vegetable foods in season. Clearing of brush
and planting are done during these visits. Marine resources are
also exploited, with a wide variety of marine animals being uti-
lized. Special expeditions are made to collect shellfish, capture

turtles, and gather their eggs, in addition to catching fish.
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Several species of birds are also captured as a food source. The
Enewetak people may be expected to continue this way of life to
some degree when they return to their home atoll, although they may
remain strongly influenced in many ways by their contacts with

21 The typical outrigger canoe of the Marshallese

western culture.
is shown in Figure 1-27.

Historically, the people of Enewetak have been divided into
two separate and distinct communities which were located on the two
largest islands of the atoll., Here ”communityﬁ is defined as the
maximum group of persons who normally reside together in face-to-
face association. One community was situated primarily on Enjebi
(Janet) Island on the northern rim, and the other was located
primarily on Enewetak .Island across the lagoon in the southeast .
quadrant of the atoll. The traditional settlement pattern of both
communities was dispersed; residences were located on separate land
parcels and were scattered along the length of the lagoon beach.22

The sociopolitical structure of the two communities was iden-
tical. Each was headed by a hereditary iroij or chief, and succes-
sion to the office was patrilineal. The chiefs directed the
affairs of their respective communities, arbitrated disputes, and
consulted one another with regard to concerns of the entire atoll
and the total population's relations with outsiders. The atoll was
divided into two geographical areas, and each of the chiefs had

authority over one of the two domains. The domain of the Enewetak

chief began with the Islands of Kidrenen (Keith), Ribewon (James),

Boken (Irwin), Mut (Henry), and Ikuren (Glenn) in the atoll's .
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southwest quadrant, extended counterclockwise around the atoll up
to and including Runit (Yvonne) Isiand, as well as Aomon (Sally) on
the northeast rim. With the exception of Aomon, the Enjebi chief's
domain extended north of Runit beginning with Billae (Wilma) Island
and extended counterclockwise around the atoll's northern and
wvestern rim to and including Biken (Leroy) Island.23
Relations between the two communities and the traditional
dispersed pattern of residence were altered with the military
invasion of Enewetak Atoll in 1944, Because Enewetak and Enjebi
Islands had been devastated by the battle for the atoll, the
U.S. Navy resettled all of the people in a compact village on small
Aomon Island which, as indicated earlier, fell within the domain of
the Enewetak Island chief. After several months, the people of
Enjebi moved to the adjacent Bijire (Tilda) Island which was within
the domain of their own iroij. With these relocations, the dri-
Enjebi and dri-Enewetak were no longer separated by the atoll's
large lagoon; and, while retaining.their dual political structure,
they had, in fact, become a single community.24’25
The consolidation of the population into ome community and the
new compact settlement pattern were continued with the transfer of
the islanders to Ujelang Atoll in 1947, This atoll has only one
sizeable island, Ujelang Island, and the entire population was
settled there. Navy officials established a diwiding line at the
midpoint of the island and allotted the western half to the people

of Enjebi and the eastern half to the people of Enewetak Island.

A compact village was constructed in the middle of the island with
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the Enjebi and Enewetak people occupying houses on their respective
sides of the dividing line, Later, each group divided the land on
its portion of the island. At a still later date, other islands in
the Ujelang Atoll were divided among members of the two
groups.26'27

During the first few years on Ujelang, the traditional polit-
ical structure remained intact. The chiefs functioned in their
accustomed roles and resisted American efforts to introduce demo-
cratic institutions. It had been intended by American planners
that each atoll population be governed by an elected governmental
council of elders headed by an elected magistrate, but this was not
acceptable to the iroijs. By the early 1960's, however, some
change was observable. Both chiefs were, by then, quite aged men,
who had matured in an earlier era, ©Some of the contemporary
problems required that the decision-making process be opened to
include younger men who had attended schools and/or had some other
experiences with the American administration. Meetings of all
males were held occasionally, and some decisions about community
affairs were decided by a majority vote. The authority and status
bf the chiefs declined further in the later 1960's when the old
Enjebi chief died and was succeeded in office by his younger

brother, who was also elderly and suffered the additional disadvan-
28

tage of frequent poor health.
These events precipitated a major transformation of the polit-
ical structure. The chiefs yielded to younger men who desired, and

had been gaining, a greater voice in community affairs. In 1968, a
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magistrate and a council of 12 men were elected. Reflecting the
traditional division of the population, the people of Enjebi
elected six councilmen from among their ranks, and the people of
Enewetak elected six from theirs. The magistrate became the head
of the entire community, and the council became the legislative
body governing the people's affairs. 1In a later election, the

12 councilmen were elected from the population at large, not
equally from the two groups. Thus, the current council reflects
the demise of the traditional system and indicates that the old
division between Enjebi and Enewetak peoples has lost much of its
meaning. The council is now a representative body drawn from the

entire population and reflects a unified community with acknowl-

edged common goals. The iroijs, however, remain important figures

as advisors and men of influence.29

RELIGION

The church is the focal point for many community social
activities of the Enewetak people. The prevailing religious
s?stem is a conservative type of Protestantism in which church
services, bible classes, church group meetings, and hymn singing
have replaced traditional intertribal wars, sports, games, and
dancing.

The minister is the spiritual leader of the community and is
supported and assisted by the two chiefs. The church functions are

time-consuming and require a considerable effort from the member-

ship. Sundays, in particular, are devoted almost entirely to
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church services and related activities. From this, it is apparent
that the church influences the life of the dri-Enewetak to a great

degree.30

LAND USE

The atoll soil is basically coral rock and coraline sands with
only minimal organic contents, so that the practice of agriculture
is limited, For centuries, subsistence has been marginal and
precarious for the island inhabitants, requiring hard work on their
part. Despite this, the dri-Enewetak have always maintained a deep
emotional attachment to their home islands and ancestral holdings.
The land parcels, or 'watos,' on Enewetak Atoll were like those
found elsewhere in the Marshalls. iMost commonly, each was a strip
of land stretching across an island from lagoon beach to ocean reef
and varying in size from about 1 to 5 acres. The resources of all
ecological zones were thus gvailable to the individuals who held
rights to.the land. Less commonly, a parcel was divided inrto two
or more portions with transverse boundaries. This usually occurred
when an island; Enjebi for example, was very wide. Boundaries were
usually marked by slashes on the trunks of coconut trees or, less
commonly, ornamental plants. Also, other features of the natural
topography, for example, large boulders on the ocean reef or the
very configuration of an island, were used to fix the position of
landholdings. The latter type of markers have been employed by the

Marshallese after all other markings had been obliterated,3! The
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A
map of one of the islands of Enewetak Atoll (Medren) showing wato

division lines appears on Figure 1-28.

One facet of Enewetak Atoll culture that differed from that of
other Marshall Islands was the system of land teﬁure and inheri-
tance., In the rest of the Marshalls, matrilineal is the rule. The
land tenure system at Enewetak was, in ideal and in practice, a
bilateral one. In most cases, a married couple divided the land
which eacﬁ had inherited among their children, and a child usually
received some land from both his father and mother. As the younger
islanders matured, they worked the land with their parents. As the
parental generation died and as members of the next generation
married and produced children, the process was repeated with

32 Every individual

parents allocating land among their offspring.
possessed rights to some land on .islands away from the settlements
of Enewetak and Enjebi. All land in the atoll was held by some

individual(s), with the exception of one parcel on Enewetak Island

which was donated for the location of a church,.

The people resided on their landholdings on Enjebi and Enewetak

Islands. In most cases, households were headed by males and were
situated upon land held by them. Ideally, residence was patrilocal;
i.e., upon marriage, females moved to their husband's households,

although exceptions to the rule did occur.33

DIET
The diet of the dri-Enewetak was primarily vegetarian, based

on coconuts, pandanus, and arrowroot. Breadfruit, taro, and
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bananas were rare, but the people learned to cultivate some of these
plants on Ujelang and will probably bring them back and attempt to
continue their use. There may be asscciated problems caused by the
more northern location of Enewetak and the absence of a swamp orxr

bog for growing taro.

The vegetable diet is supplemented by seafood, pork, and
chicken, the last two locally raised. Almost all forms of sea life
are favored including fish, clams, and turtles, as well as sea
birds and their eggs. However, canned fish has largely replaced
the fresh fish formerly taken from lagoon and ocean, and foods
previously unknown, such as rice, have become staples. This will

certainly affect the menu after their return to the atoll.3&

POPULATION

The growth trend of the Enewetak people from 1920 to 1972 is
shown in Figure 1-29., The reduction in population from 1930 to
1935 can be explained partially by the fact that members of the
community left the atoll for extended periecds at different times to
work on the copra plantations on Ujelang and to visit the adminis-
trative headquarters on Ponape. Likewise, subsequent increases in
population can be attributed to the return of the Ujelang workers
accompanied by Ujelang spouses. It should be noted that the 1971
Trust Territory of the Pacific Islands (TTPI) official census of
281 and the 1972 census of 340 taken by J. A, Tobin include only

those people of Enewetak in residence on Ujelang at the time. The
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1972 figure of 432 includes these people as well as those residing
elsewhere.35’36

Estimates based on available census data indicate a growth
rate of the Enewetak people from 1948 to 1973 of approximately
6 percent per year. TFigure 1-30 depicts projected population
growth curves based on rates of growth of 3 percent, 5 pexcent, and
7 percent. If actual population growth lies within this range,
these curves show that, in 1983, the population may be between 600
and 900 persons. Limitations on food supply or other resources
might reduce population growth below the minimal curve of the chart,

and, at some further time, the growth curve might tend to stabilize.

At this time, however, there i1s insufficient data for an accurate
37

projection.

DISCOVERY ERA: 1526 - 1886
The recorded history of Enewetak begins in the 16th century

and may be divided into four distinct eras. The first of these was
the era of discovery dating from 1526 to 1886. This was Ffollowed
by the German Protectorate from 1886 to 1914, the Japanese Mandate
from 1914 to 1944, and the United States Trusteeship from 1944 to
its expected expiration in 1981. The atoll was first reported as
sighted by Spanish explorers in 1526. Three years later, a landing
was made on Enewetak by Alvaro de Saavedra in October 1529, It was
rediscovered on 13 December 1794 by Captain Thomas Butler who was

engaged in the China trade. The atoll was given the name '"Browne's

Range' for a Mr. Browne, one of the associates in the firm employing .
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Captain Butler. The name persisted, being used by the Japanese and
even appearing on recent U.S. Hydrographic charts, although the "e"
had been dropped and the islands had become "Brown Atoll." Accord-

ing to one source, the name Enewetak means "Land between West and
38

T

East," but this is uncertain.
GERMAN PROTECTORATE: 1886 - 1914

In 1886, Germany established a formal protectorate over the
Marshall Islands. The people of Enewetak, as well as other Marshall-
ese, were given coconut seedlings by German traders and instructed
in the growing, gathering, and converting of the meat of the coco-
nut into copra. The CGermans also were interested in whaling and
established the Jaluit Company, a trading organization. Political
and commercial administration was merged with the imperial adminis-
trator acting as the company's chief official in residence. -How-
ever, the atoll, being isolated, did not have much direct.contact
with the central government, and visits by foreigners were discour-

.39’40 German control was, on the whole, benign, and it did

aged
not arouse much antagonism in the Marshallese. Roads were built,
health and sanitation were improved, and the islands were searched
for potential sources of economic wealth. The Germans provided the
Lslanders with protection from unscrupulous traders and helped them

to enter the culture of the Western world.41
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JAPANESE MANDATE: 1914 - 1944

At the beginning of the First World War, Japan seized Enewetak,
the other Marshall Islands, and all other German possessions in
Micronesia. When that war was concluded, Japan, having been on the
side of the victorious Allies, was awarded the islands lying north
of the equator by the Treaty of Versailles. This was in the form
of a mandate to control and develop these islands, but not to
fortify them,

The Japanese esfablished the South Seas Bureau with head-
quarters at Kolonia in Ponape, and divided the mandated territory
into six districts, one of which was the Marshall Islands. Visits
to Enewetak were made by the Japanese Navy and by Japanese traders.
Both Enewetak and Ujelang were administered from Ponape, and the
only foreign residents on Enewetak were a Japanese trader and his
two assistants. A weather station was established there in the
1930's, but other Japanese asscciations with the atoll languished.

Early in World War II, the Japanese set out, contrary to the
terms of the mandate, to make Enewetak Atoll a strategic base in
their planned conquest of the Pacific. Japan maintained a guard
unit of about 20 men on Enjebi until December 1942, when construc-
tion workers arrived to construct an airstrip, This was completed
in July 1943, and, in October, the detachment at Kwajalein was
moved to Enjebi to act as a maintenance force. In January 1944,
110 aviation officers and men were billeted on Enjebi, and 2,686
soldiers were landed on Enewetak to prepare the defense on the

atoll. These were placed on Enjebi, Medren, and Enewetak. About

1-20



1,000 laborers and other noncombatant personnel were alsc present.
~The aviation personnel were to be evacuated to Truk by flying boat
but, for most of them, this opexation was begun too late.42
Noting the preparations for battle, the 30 dri-Enewetak inﬁabitants

of Enjebi moved to islands on the eastern reef.

BATTLE OF ENEWETAK: FEBRUARY 1944

The original U.S plan for invading the Marshalls included
amphibious assaults on strongly defended atolls of the Ratak or
eastern chain in order to secure airstrips there. Air reconnais-
sance in December 1943 showed the construction of a Japanse air-
strip on Kwajalein Island, so plans were altered to bypass Wotje,
Maloelap, and Mili in the Ratak Atolls, and to attack the north and
south ends of Kwajalein Atoll simultaneously. Planning included
the capture of Majuro Atoll which was very lightly defended. After
securing Kwajalein, Enewetak was to be attacked.

The Marshall Islands operation was code-named 'Flintlock" and
was under the overall command of Vice Admiral Raymond A, Spruance.
The capture of Enewetak was considered to be a preliminary step to
landing on Truk farther west and was code-named "Catchpole," Many
of the lessons learned in the previously completed campaign to
capture the Gilbert Islands were employed in the assault on Kwaja-
lein. This included heavy naval bombardment by battleships, use of
infantry landing craft to saturate the landing beaches with high
explosive fife, use of tracked landing vehicles to transport

assault infantry across the coral reefs to dry beaches, and
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establishﬁent of field artillery on lightly held islands adjacent
to the objective islands to provide close-in artillery support for
the main assault groups. The result at Kwajalein Atoll was the
capture of Roi-Mamur in the north and Kwajalein Island in the
south, with the loss of 372 killed and 1,582 wounded. The enemy
strength was estimated to be 8,675, of which only 265 remained
alive to be taken prisoner and, of these, 165 were Korean laborers.
The seizure of Enewetak Atoll was to follow immediately after.43

The Enewetak Expeditionary Group was commanded by Rear Admiral
Harry W. Hill. The assault troops were under Brigadier General
Thomas E. Watson. The plan was to complete the occupation in four
phases. Phase Oné was the selzure of two islets south of Enjebi--
Aej (Olive), and Lujor (Pearl)--where field artillery would be
emplaced. Phase Two was the landing on Enjebi by Marines, sup-
ported by the emplaced field artillery. Phase Three was to be the
seizure of Enéwetak Island and Medren. Phase Four was a mopping-up
operation of the remaining islands to rid them of any remaining
Japanese.44 The map in Figure 1-31 shows the location of these
events.,

At 0700 hours on 17 February 1944, minesweeping began and was
followed-by the entry of troop transports into the lagoon, Phase
One was completed by 1632 hours with the positioning of Marine and
Army artillery on Aej and Lujor. Marine scout company landings on
Enjebi took place at 0315 hours on 18 February, and the island was
secured by 1600 hours. The third phase, the capture of Enewetak

and Medren Islands, began on the morning of 19 February with the
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106th Infantry landing on Enewetak Island. The island was not
pronounced secure until 1630 hcours on the 21st. In the meantime,
Marine artillery had landed on Japfan, and guns emplaced there and
on Enewetak were registered on Medren by 1200 hours on 20 February.
Marines landed on Medren at 1900 hours on the 22nd, and Phase Three
was completed by 1930 hours of the same day.45 Figures 1-32 and
1-33 show some of the action during the battle.

In conducting Phase Four, no opposition was met in laﬁding and
occupying the other islands of the atoll. All action had ceased by
the evening of 23 February 1944. The toll of the battle is shown

in Figure 1-34. Only 64 Japanese were taken prisoner, some of whom

46 Fifty dri-Enewetak were

were wounded. Most had died fighting.
found on D+1 by American troops and were sheltered in a huge bomb
crater. Other people found later in the battle were brought there
also, including 17 from Medren. On 24 February 1944, all of the
surviving people were moved to Acmon, where a few houses and some
coconut trees were still standing. The total number of people
gathered on Aomon was 117; 18 had been killed during the battle.
After its capture, Enewetak was used primarily as a support or
staging area. A 7,000-foot bomber strip was laid down on Enewetak
Island. Little or no attemft was made to clean up the debris
resulting from the invasion. The beaches contained many rusting
hulks of landing craft, tanks, and other vehicles, Ammunition,
mortars, and other implements of war littered the land and the
reefs. The coconut trees of the islands, which had been bombarded

and assaulted, were largely destroyed.47
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FIGURE 1.32. U.S. MARINES SEARCHING FOR SNIPERS, ENEWETAXK ATOLL.
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{ FIGURE 1-33. MOPPING UP AFTER THE BATTLE, ENEWETAK ATOLL.
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Killed & Killed &
Missing Wounded Burial Count Prisoners TFotal
Enjebi is, 85 166 934 16 120
Enewetak Is, 37 94 704 22 858
Medren Is. 73 261 1027 25 1386
Other 12 12
195 521 2677 64 3457

FIGURE 1-34. CASUALTIES IN THE CONQUEST OF ENEWETAK ATOLL.
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Years later, Iroij Johannes Peter spoke of the battle--the
airplanes, the bombs, the fears, the wounded, and the dead. He
recalled that these had been very sad times.

After the surrender of Japan, all small naval vessels moving
through the Marshalls picked up and carried repatriates back to
their home islands. Those who returned to Enewetak Atoll found
that the U.S. military forces had placed all people from Enjebi and
Enewetak Islands on Aomon in the northeastern parf of the atoll
chain. The U.S. Navy provided building construction materials,
food, and water.48

The dri-Enjebi were not content with dwelling on Aomon because,
in spite of its northern location, it was under the authority of
the iroij of the dri-Enewetak. Consequently, the dri-Enjebi were

49,50

moved to the neighboring island of Bijire. Their stay there

also was brief due to major events in other parts of the world.

THE NUCLEAR AGE BEGINS: JULY 1945

The nuclear age arrived with the detonation of an atomic bomb
on 16 July 1945 near Alamogordo, New Mexico. That test, known as
the Trinity Event, was part of the Manhattan Project ofganized to
develop the military application of atomic energy. 1In August of
the same year, two nuclear bombs were dropped on the Japanese
cities of Hiroshima and Nagasaki, thereby accelerating the end of
World War II.

While the use of nuclear weapons already had modified military

concepts of war, they still needed further study and development if
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their full capabilities were to be realized. Interest in their
development was shared by the scientific community and the general
public as well as the military establishment.

On 10 November 1945, a subcommittee of the Joint Chiefs of
Staff (JCS) began developing detailed plans for a series of tests
of existing and newly developed nuclear weapons. The tests were to
be conducted under very carefully controlled conditions and as a
matter of primary concern, were to explore the effects of atomic
explosions on naval vessels. The subcommittee proposed a program
to be headed by Vice Admiral William H., P, Blandy, Deputy Chief of
Naval Operations for Special Weapons. The program was accepted by
the JCS, generally as propoéed, on 28 December 1945 and approved by
President Truman on 10 January 1946, The organization for conduct-
ing the program was identified as Joint Task Force One (JTF-l).Sl

An important objective of the program was to obtain and
prepare an appropriate test site. Locations in the Atlantic,
Pacific, and Caribbean had been considered even before the Task
Force came into existence. The basic site requirements were that:

a. It be under the control of the United States.

b. The area be uninhabited ox subject to evacuation without
-imposition of unnecessary hardship on a large number of inhabitants,
¢. It be within 1,000 miles of the nearest B-29 aircraft
base, as it was expected that one test nuclear device was to be

delivered by air.

"d. It be free from storms and extreme cold.
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e. It have a protected harbor at least 6 miles in diameter
thereby being large enough to accommodate both target and support
vessels,

f. It be away from cities or other population concentrations.

g. The local winds be predictably uniform from sea level to
60,000 feet,.

h. The water currents also be predictable and not adjacent to
inhabited shorelines, shipping lanes, and fishing areas so as to
avoid contaminating populaces and their food supplies.sz’53

Several atolls in the Marshall Islands met all of these
requirements to a satisfactory extent. The !arshalls had been

captured from the Japanese and, by Presidential authority, were

under the control of the U.S. Navy military government,

OPERATION CROSSROADS: JUNE-JULY 1946

Bikini Atoll was the one chosen as the site of Operation
Crossroads, which was to be the occasion of the first peacetime
detonations of nuclear weapons. The climatic, wind, current, and
harbor size requirements could be met, The selection was influ-
enced by the fact that the population of the atoll was small and
could be relocated easily and that Bikini was close to Kwajalein
and Enewetak Atolls, both of which held military support facilities,
Under the Presidential authority, the Navy also relocated the
people of Enewetak to Meik Island in Kwajalein Atoll while the

Bikini tests were being conducted.54'55
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Three tests were planned for Operation Crossroads, two of
which--Able and Baker--were eventually carried out. The first of
these was an aerial drop, and the second an underwater shot. The
bombs were similar to those which had been used against the Japa-
nese cities and which had produced yields of 13 KT at Hiroshima and
23 KT at Nagasaki.

The yield, stated in KT (thousands of tons;, expresses the
explosive equivalent of a weight of TNT. For example, a nuclear
bomb having a yield of 25 KT would have the same explosive force as
a single explosion of 25,000 tons of TNT. A "nominal" yield was
one approximately equivalent to that of the bombs used against the

Japanese cities.

Test Able occurred on 30 June 1946. The bomb was dropped from
a B-29 aircraft and exploded about 500 feet above the lagoon sur-
face. The bomb detonated 1,500 feet west of the center target
vessel. The vessel did not sink, but five other wvessels were san
and others were burned or damaged. The sunken ships were two
attack transﬁorts, two destroyers, and a Japanese light cruiser.56
The yield of the nuclear device of Test Able was 23 KT.

Test Baker was performed with a nuclear device suspended
90 feet below a landing ship in the center of another array of
ships in the lagoon. At detonation, a hollow column of water rose
to a height of a mile above the surface of the lagoon. The U.S.

battleship ARKANSAS, the aircraft carrier SARATOGA, and the Japa-

nese battleship Nagato were sunk, as well as other surface vessels

and submarines. Some sank immediately and others took from 7-1/2 .
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hours to 5 days to sink.57 Test Baker also yielded the equivalent
of 23 KT of TNT.>®

Although these tests were successful, Bikini itself demon-
strated a number of deficiencies as a test site. One was the lack
of land area, which necessitated the use of surface vessels for
planning, administration, scientific laboratory work, and for life
support. A second was the combination of island orientation and

wind direction, which prevented the installation of an adequate

airstrip.

ESTABLISHMENT OF AEC AND AFSWP

The passage of the Atomic Energy Act of 1946 resulted in the
réstructuring of the Manhattan Project organization.‘ Responsibil-
ity for future atomic development was assigned to the AEC, a new
civilian agency. Most of the Manhattan Project scientific person-
nel and laboratories went to the AEC. The Manhaftan Project itself
was renamed the Armed Forces Special Weapons Project (AFSWP) and
remained a military organization. The AFSWP has been renamed
twice, as the Defense Atomic Support Agehcy in 1959 and as the
Defense Nuclear Agency in 1971, The first head of this organization
was Major General Leslie R. Groves, USA, who had directed the
Manhattan Project. He was named Chief, AFSWP on 28 February 1947
and Rear Admiral William R, Parsons, USN, became his deputy.
RADM Parsons also had participated in the Manhattan Project and was

bomb commander aboard the plane, the "Enola Gay," that dropped the
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first atomic weapon on Hiroshima. He had also served as Commander,
JTF-1, at Bikini Atoll,>?

The U.S. Army Element of the Manhattan Project at Los Alamos
Scientific Laboratory was Company C, Santa Fe Detachment, 38th
Engineer Battalion, U.S. Army Corps of Engineers. 1In the spring of
1947, it was relocated to Sandia Base, near Albuquerque, Hew
Mexico, and established as Field Command, AFSWP, the primcipal
operating element of the project. Latgr in the year, U.S. Air
Force and Navy personnel were assigned, making AFSWP a joilnt serv-
ice command. As the central coordinating agency between civilian
and military interests in atomic development, AFSWP provided staff
and technical assistance to the Secretary of Defense; overall
surveillance, storage, and maintenance of the nuclear weapons
stockpile; technical, logistics, training and stockpile management
support to the Military Services; and, direction of the Department
of Defense (DOD) weapons effects test programs. During overseas
test operations, JTFs were formed at Sandia Base under the direc-
tion of the Chief, AFSWP. Military Service elements were assigned

60

to the JIF to provide support at the proving grounds. The first

AFSWP JTF was formed under the command of Captain T. A, Hederman,
USN, to conduct a resurvey of Bikini Atoll following Operation

Crossroads.61

ESTABLISHMENT OF ENEWETAK PROVING GROUND: JULY-DECEMBER 1947

Meanwhile, action was being taken in the United Natioms

" (U.N.) to place the Pacific islands, which Japan héd administered
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under a League of Nations mandate, under the trusteeship of the
United States. In November 1946, President Truman announced that
the U.S. was prepared to place the islands under trust. The
agreement establishing the TTPI as a strategic area trusteeship was
approved by the U.N. Security Council on 2 April 1947 and by
President Truman on 18 July 1947, Under the agreement, most of
Micronesia was placed under the administration, legislation, and

62 The Department of the Inte-

jurisdiction of the United States,
rior became the executive agency of the United States, relieving
the Navy of its interim control. The United States was to take all
appropriate measures to advance the interests of the people of the
TTPI and, additionally, the U.S. was authorized to establish mili-
tary bases in the TTPI.

Concurrently with the establishment of the TTPI, action was
being taken by the AEC to establish a nuclear test site at Enewetak
Atoll. The AEC had studied several possible locations including
island sites in ﬁhe Indian Ocean, Alaska, and Kwajalein Atoll, as
well as in the continental U.S. Bikini Ateoll islands were neither
large enough nor properly oriented for construction of a major
airfield and support base. The AEC selected Enewetak Atoll and,
upon approval of the proposal b& President Truman, requested that
the Milicary Services prepare the Enewetak Proving Ground and
provide logistical support.

On 18 October 1947, JTF-7 was activated under the command of

Lieutenant General John E, Hull, USA, to prepare the proving

ground and to conduct the next series of nuclear tests, Operation
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Sandstone. The selection of Enewetak as a proving ground necessi-
tated the removal of the people once again, this time to Ujelang
Atoll to the southwest of Enewetak.63 On 21 December 1947, 136
dri-Enewetak were transported to Ujelang to begin their long resi-
dence on that Atoll.

Ujelang lies 124 miles southwest of Enewetak., It had been
inhabited by Marshallese, but a typhoon in the late 1800's swept
over the atoll and killed all but a few of the inhabitants. The
survivors moved to the southern Marshalls, leaving the atoll
deserted.

During the German and Japanese colonial eras, the atoll was
developed as a commercial copra plantation, with a small group of
islanders from the Eastern Carolines serving as paid laborers. 1In
World War II, it was again abandoned. When the U.S5. obtained the
TTPI, Ujelang became available for the relocation of the popula-
tions of other atolls.64’65

Ujelang is much smaller than Enewetak, containing less land
and less lagoon areas. The lagoon is only 25.47 square miles in
extent, compared with Enewetak's 387,99 square miles. The land
area is 0.67 square miles or 428 acres, of which only 274 acres are
usable. Enewetak has 2.75 total squaxe miles, or about 1,761 acres
of land, From these figures, it is possible to see that the
potential for the production of food at Ujelang from the reefs;
lagoon, and land was considerably less than that at Enewetak. The
limited food potential on Ujelang has made it necessary to import

more commodities than might normally be required on Enewetak.66'67
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"Inem jen jab inebata bwe ankilan 4Anij."
(But we do not worry for it is the will of the Lord.)
In this way was the attitude of the people of Enewetak

68

expressed,

LIVING ON UJELANG

A village for the people of Enewetak was constructed by the
U.S. Navy on the main island of the atoll. Figure 1-35 is a map of
the atoll giving the village location. A brush clearing program
also had been in progress at the time they arrived on the atoll,
The coconut trees planted by the Germans and Japanese still were
bearing, and breadfruit and pandanus seedlings had been brought in
and planted.

Ujelang was provided a water system, including numerous rain
catchments, a church, a council hall, a school, and a dispensary.
Supply ships brought in tools, clothing, and food to supplement the
meager natural resources. There was, however, no U.S, official
remaining on the atoll, and there was no means of communication
with the outside world.69’7o

The people continued to practice nonintensive agricultural
operations while utilizing the environment extensively. Coconut
was converted into copra for cash sale, and consumer goods were
purchased with the proceeds. Interest payments were received from
a trust fund provided by the TTPI. Rice, flour, sugar, canned
meats, and other canned goods originally were additions to the

traditional Enewetak diet, but they all had become staple items
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over the years. Marine resources were extremely important in the
diet of thesé people, with fish, clams, lobsters, turtles, and sea
birds, as well as land animals (domesticated chickens and pigs),
continuing to provide the required protein. Coconuts, pandanus,
breadfruit, and arrowroot were still the principal vegetables used.
Bananas, papayas, and squash were not prominent in the diet because
they did not grow well in Ujelang (although better than on Enewe-

tak).7l’72

Figures 1-36 and 1-37 show scenes of the village on
Ujelang.

Perhaps the most profound effects of the experience of resid-
ing on Ujelang have been in two directions, each related to the
style of living of the people of Enewetak. One was in the location
of houses and the relationship with other people. On Enewetak,
family groups lived scattered along the lagoon shore on watos
running, in most cases, from lagoon to ocean. On Ujelang, dwell-
ings were close together and, aside from the area immediately
surrounding the house, the land appears to have been held in
common.73'74

The other drastic change in the lives of the people was the
close proximity in which the dri-Enewetak and dri-Enjebi were
coﬁpelled to live. Traditionally, a distance of more than 20 miles
separated the two communities except for a brief period on Aomon,
On Ujelang, they occupied two sides of an arbitrary line which had
no real significance. One effect of this was more intermarriages

and a corresponding increase in crossed land rights, so that the

dri-Enjebi acquired more rights in the south than ever before, and
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However, this did not affect the strong desire of the

vice versa.
dri-Enjebi to possess a residence on their traditional island.

APRIL-MAY 1948

OPERATION SANDSTONE:
Operation Sandstone was conducted by JTF-7, under the command
of LTG Hull. The Task Force included Army, Navy, Air Force, and an. f
ARC scientific group. Captain James Russel, USN, AEC's Division of.
Military Applications (DMA), was Test Director and Dr. Darol Froman,
also from AEC-DMA, was Scientific Director, Military Service L
elements of the JTIF were commanded by Brigadier General B. T. Ogdeﬁ, ‘ L
USA, Rear Admiral Francis Denebrink, USN, and Hajor General Roger - /

Construction of temporary facilities at Enewetak

75

Ramey, USAF.
Proving Ground began in late December 1948 following the relocation

of the dri-Enewetak to Ujelang Atoll, The construction work was
76 Because of the lack

performed by U. S. Army elements of the JTF.

of ground facilities on the atoll, the Task Force was quartered on
Three nuclear devices were

and operated from U.S. Navy vessels.
Each was placed on a 200-foot-high

detonated in this operation.
tower on one of three separate islands, The first shot, code named |
L

X-ray, was conducted on Enjebi on 14 April 1948, with a yield of
37 KT, The next test, Yoke, took place on Aomon on 30 April, with |

a yield of 49 KT,

The last, Zebra, was carried out on Runit on
14 May, with a yield of 18 KT. Details of devices tested and of !

77 |

test results remain classified at this writing.
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CONSTRUCTION ACTIVITIES

Operation Sandstone established a2 pattern that was to be fol-
lowed in other test series., That pattern was: a rehabilitation
phase in which existing facilities were readied to support the
upcoming operation; a construction phase devoted to providing
support and scientific requirements; an execution phase for actual
testing; and a roll-up phase during which the atoll was made secure
and preserved for further use. Figures 1-38 through 1-41 show
construction activities on various test and test support installa-
tions. The activities shown occurred at various times in.the test
program.

The construction and development work on Enewetak Atoll in
support of Operation Sandstone was carried out by U.S. Army con-
struction units with civilian contractor assistance. The construc-
tion phase consisted of:

a. Developing Enewetak Island as the administrative and
logistic base for all atoll operations.

b. Developing Medren as the scientific and technical control
and coordinating center for all atoll operatioms.

c. Developing construction camps on islands either on or near
the islands on which tests were to be conducted.

d. Constructing the scientific and technical facilities on
the test islands.

As time went on, Army construction units had smaller and
smaller roles, while those of civilian contractors continued to

grow. The AEC decided in mid-1949 to carry out major construction
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projects on the atoll with the view of providing an adequate support
base ashore, with more adequate housing and technical facilities,
A survey had previously been made by Holmes & Narver, Inc. to
determine the existing conditions and the additional facilities
required. The results were submitted on 7 January 1949, and a
design and construction contract was signed in June of that year.
The general plan proposed was, as stated earlier, the develop-
ment of Medren (also called Parry) as the base for laboratory,
scientific, and administrative operations, and for the quarters of
construction personnel, with the military being housed on Enewetak
Island. An important part of the plan was that all possible sup-
port functions, including engineering design, prefabrication,
procurement, and accounting, would be performed in the United
States. The purpose in doing this was to increase productivity,
reduce the cost of maintaining personnel living away from their
homes, and speed up the procurement of necessary equipment and
materials. Construction camps were to be developed on tke test or
neighboring islands, and the scientific and technical facilities
were to be built on the test islands and on islands appropriate for

78 A section of Enewetak Island as it

measurement and observation.
appeared in full operation is shown in Figure 1-42. This was the
military headquarters and residence island. Medren, at a similar
phase, appears in Figure 1-43. This island served as the headquar-
ters and residence for civilian scientists and contractors.

Construction camps on Lidilbut (Gene) and Enjebi are shown in

Figures l-44 and 1-45,.
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FIGURE 1-42, THE CENTER OF ENEWETAK (FRED) ISLAND.
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FIGURE 1.43. MEDREN (ELMER) ISLAND.
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FIGURE 1-44, CONSTRUCTION CAMP ON LIDILBUT (GENE) ISLAND.

FIGURE 1-45. ENJEBI (JANET} ISLAND CAMP AREA,
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OPERATION GREENHOUSE: APRIL-MAY 1951

On 31 January 1950, President Truman announced that the deci-
sion had been made to develeop the hydrogen or thermonuclear bomb,
and that the AEC had been directed to continue to work on all forms
of nuclear weapons, including the H-bomb. In June of the same
year, the Korean conflict began. Both events, though unrelated,
created the need for more and faster-ﬁaced tests. Enewetak was the
obvious place for testing the H-bomb, once developed, but Enewetak
could not be expected to accommodate all of the test operations
that now loomed in the immediate future. In order to ease this
situation, the AEC decided to establish a proving ground in the
continental United States which could be used for tests of weapons
of nominal yield. The site selected was part of the Las Vegas
Bombing and Gunnery Range in southeastern Nevada. This became the
Nevada Proving Ground, later the Nevada Test Site.

In 1951, at the time that the next series of tests in the
Pacific was to be conducted, the H-bomb was still under development.
However, some devices related to thermonuclear bombs were tested in
Operation Greenhouse. This operation comsisted of four tests (Dog,
Easy, George, and Item) conducted during April and May 1951. The
only yield published was that of Easy--47 KT. All were tower

shots.79

One of the important "nuclear weapons effects'" tests carried
out during this series measured the effect of blast on military and
industrial facilities. Twenty-seven structures of various designs

were erected, and blast force and other measurements were made on
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them.go Two of the structures constructed for this purpose are

shown in Figures 1-46 and 1-47.

OPERATION IVY: OCTOBER-NOVEMBER 1952

There were only two detonations in Operation Ivy, but the
first of these, Event Mike, was especially significant as it was
the first test of an experimental thermonuclear device. The test
occurred on 31 October 1952, and the device (it was not a bomb in
the true-sense) was located on the surface of Elugelab, one of the
most northern islands of the atoll. The yield was 10.4 megatons
(MT), equivalent to 10.4 million tons of high explosives. The
general appearance of the device is shown in Figure 1-48,

The island of Elugelab was practically vaporized by the
detonation and in its place was a crater more than a mile in
diameter and 200 feet deep. A large fireball, 3-1/2 miles in
diameter and followed by a wave of water, swept across neighboring
islands. Trees and shrubs facing the test site on the island of
Biken were scorched and wilted, although they were located 14 miles

southwvest of the Mike shot site.81

Figure 1-49 shows the island
chain before the shot. The visible causeways were constructed to
carry instrumentation lines, as well as to provide access to the
shot island. Figure 1-50 shows the island chain after Event Mike.
The second test of Operation Ivy, ﬁvent King, was an air drop

2,000 feet north of Runit. The detonation took place at an alti-

tude of 1,500 feet and the yield was 500 KT.®2 This was the
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FIGURE 1-46. HANGARS CONSTRUCTED TO STUDY BLAST EFFECTS, ENJEB!
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FIGURE 1-47. STRUCTURE-TEST BRICK HOUSE, ENJEBI,




FIGURE 1-48. THE MIKE DEVICE OF OPERATION IVY ON ELUGELAB.
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FIGURE 149, EVENT MIKE FACILITIES ON ELUGELAR, LIDILBUT,
BOKAIDRIKDRIK, AND BOKEN.
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FIGURE 1-50. THE ISLAND CHAIN AND CRATER AFTER EVENT MIKE.




largest fission weapon ever detonated. TUeapons with greater

energy releases were of the fusion type.

OPERATION CASTLE: FEBRUARY-MAY 1954

In September 1952, the AEC removed Bikini Atoll from the
provisional status in which it had been held since Operation
Crossroads and made it a part of the Pacific Proving Ground. In
the next test series, Operation Castle, five of six shots were
carried out at Bikini. Only Event Nectar, a barge shot, was
conducted at Enewetak. The shot location was Mike Crater, and the
- yield was 1.69 MT.S3

One of the Bikini shots, Bravo, became well known because the
fallout from this 15 MT detonation was carried to the east, rather
than to the north as had been predicted, and fell on the atolls of
Rongelap, Ailinginae, and Rongerik.  Fallout was heavy enough to
cause serious illness and at least one death among the crew of the
Japanese fishing boat Fikuryu Maru, which had not received warning
of the test and had sailed into the danger zone. These events
produced renewed interest in radiological health.effects and
caused the United States to enlarge the oceanic area in which

fishing and shipping would be excluded.84

OPERATION REDWING: MAY-JUNE 1956
In 1953, the United States had established the pattern of
testing in the Pacific and in Nevada on alternate years. This was

continued in 1956, when 11 of the 17 shots of Operation Redwing
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were fired at Enewetak and the cother six were conducted at Bikini.
Most of the yields from this series were classified and only the
Seminole Event at 13.7 KT and the Lacrosse Event at 40 KT ware
announced. OCf the Enewetak events, two were carried out on island
surfaces, six were tower shots, and two were barge shots. Addi-
tionally, the first air drop of a thermonuclear bomb was executed,
with a yield of several megatons. The Redwing series at Enewetak
extended from 4 May to 21 July 1956.

Seminole, one of the surface shots, removed a good part of
Boken (Irene) Island in much the same manner as Mike removed
Elugelab. The other surface shot was Lacrosse, which formed a

large crater on the northern reef of Runit. The shot tower on

Aomon for Event Kickapoo of the Redwing series is shown at Figure

1-51.

lOPERATION HARDTACK I: APRIL-AUGUST 1958

Though international discussions had been opened on the
cessation of atmospheric nuclear testing, the AEC and DOD announced
on 15 September 1957 that, in the absence of a disarmament agree-
ment, the U.S. would continue testing in the Pacifiec with the
conduct of the Hardtack I series, beginning in April 1958. Hard-
tack I consisted of 34 events, 22 of which were at Enewetak, two in
the Johnston Atoll area, and ten at Bikini. The first event of the
Hardtack I series was carried by balloon to a height of 36,000 feet

and detonated over the ccean about 80 miles northeast of the

atoll. This event, Yucca, is not classified as an Enewetak shot .
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FIGURE 1-51.
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since it occurred between Enewetak and Bikini. Three surface
events took place on Runif, and these were to produce significant
effects. Cactus Event formed a crater on the Runit reef, while the
Quince and Fig Events caused widespread surface and subsurface
contamination of northern Runit. A fourth surface event, Koa,

1.37 MT, was carried out on Lidilbut, vaporizing it in the same

manner that Mike had removed Elugelab. Two events, Wahoo and

- Umbrella, were conducted underwater, the first at a depth of 500

feet in the ocean, the second at a depth of 150 feet in the lagoon.

All other events were barge events in the lagoon, with the excep-
tion of the Oak Event which, although a barge shot, was carried out
on the western reef. Construction of one of the scientific sta-
tions on Runit for the Hardtack series is shown in Figure 1-52.

The events conducted during Hardtack I represented slightly more
than 50 percent of all nuclear tests conducted at Enewetak. They
also were the last nucl