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FACT SHEET

REDWING was a l7-detonation nuclear weapon test series (see table) held at
the Atomic Energy Commission's {(AEC) Pacific Proving Ground (PPG) in spring
-:} and summer 195€. The PPG consisted principally of Enewetak* and Bikini atolls

in the northwestern Marshall Islands in the Central Pacific Ocean.

:if REDWING test events, 19562

Assigned Date
Name Location (1ocal time)

. LACROSSE Enewetak; surface on Runit Island 5 May

- CHEROKEE Bikini; airdrop near Nam Island 21 May

¥ ZUNI Bikini; surface on Eneman Island 28 May

- YUMA Enewetak; tower on Aomon Island 28 May

: ERIE Enewetak; tower on Runit Island 31 May
“ SEMINOLE Enewetak; surface on Boken Island & June
:] FLATHEAD Bikini; barge of Iroij Isiand 12 June
- BLACKFOOT Enewetak; tower on Runit Island 12 June
- KICKAPQO Enewetak; tower on Aomon Island 14 June
- OSAGE Enewetak; airdrop over Runit Island 16 June
INCA Enewetak; tower on Lujor Island 22 June

. DAKOTA Bikini; barge off Iroij Island 26 June
- MOHAWK Enewetak; tower on Eleleron Island 3 July
o APACHE Enewetak; barge off Dridrilbwij Island 9 July
AY NAVAJOQ Bikini; barge off Iroij Island 11 July
= TEWA Bikini; barge over Nam Island reef 21 July
HURON Enewetak; barge off Dridrilbwij Island 22 July

Note:

dyields not announced except: LACROSSE (40 KT), CHEROKEE (“sev-

eral MI"), ZUNI (3.5 MT), SEMINOLE (13.7 XT), TEWA (5 MT). One
kiloton equals the approximate energy release of the explosion
of one thousand tons of TNT; one megaton equals the approximate
energy release of the explosion of one million tons of TNT,

* The spelling of Marshall Island place names has changed in recent years in
order to more accurately render the sounds of the Marshall Island names using
Englisnh spelling.




HISTORICAL BACKGROUND

The REDWING series was held primarily to test high-yield thermonuclear de-
vices that could not be tested in Nevada. The development and testing of these
devices, which generate their explosive power through the fusion or joining of
hydrogen atoms, began in 1950 and had advanced to the stage that one of these
was dropped from a B-52 bomber in REDWING., This test drop, although of some
scientific interest, was probably more a demonstration to the world of the de-
liverability of these weapons than an experiment. The drop was witnessed by a

group of U.S. newsmen, the first such group invited to view a Pacific nuclear
test since 1946.

The devices were tested at the PPG by a joint military and civilian organi-
zation designated Joint Task Force 7 (JTF 7). This was a military organization
in form, but was populated by military personnel, Federal civiliar employees,
and contractor personnel of the Department of Defense (DOD) and the AEC. The
commander of this force was the appointel representative of the AEC and re-
ported also to the Joint Chiefs ot Staff (JCS) and the Commander in Chief,
Pacific (CINCPAC). The peak DOD numerical strength of REDWING was approxi-
mately as follows:

Uniformed military 9,710
DOD civil service 600
DOD contractors 140

Total DOD personnel 10,450

In addition, several thousand men from the AEC and its contractors, a few from

other Government agencies, and some foreign observers were present.

Numerous technical experiments were carried out in conjunction with each
of the 17 detonations. These experiments measured the yield and efficiency of
the devices ana attempted to gauge the military effects of the explosions.

DOD personnel participated in this test operation as individuals whose duty
stations were at the AEC design laboratories, as units perr.rming separate
experiments, and as units performing various support roles. The REDWING oper-
ations placed most of the Navy support group at Bikini, where its ships pro-

vided living space for personnel who were evacuated from the islands before

each test.
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An extensive radiological safety (radsafe) program was instituted whose
objectives were:
1. Maintenance of personnel radiation exposure at the lowest

possible level consistent with medical knowledge of radia-
tion effects and the importance of the test series.

2. Avoidance of inadvertent contamination of populated is-
lands or transient shipping.

The program established an organization to provide radsafe expertise and ser-
vices to the separate components of the task force who were responsible for
personnel safety within their commands. Personnel were trained in radiological
safety, and standards governing maximum permissible exposures (MPE) were estab-
lished. The MPE was set at 3.9 R for the series. Film badges were provided
for all of the participating personnel. Persons likely to be exposed to radia-
tion were often provided with additional badges for more complete recording of
exposure. An extensive weather forecasting group was established in order to
predict wind directions and areas cf potential fallout. Personnel were evacu-—
ated from danger areas before each detonation, and reentry to radioactive areas

was restricted to the personnel required to retrieve important data.

TEST OPERATIONS AND EXPOSURES

Tests were conducted at both Enewetak Atoll and Bikini Atcll some 190 nmi
(352 km) to the east of Enewetak. The Marshall Islanders were evacuated from
Bikini in 1946 and Enewetak in 1948. Enewetak served as a base of operations
and the place where smaller-yield devices were tested, and Bikini was an ad-

vance camp where the larger-yield devices were tested.

Most of the U.S. Navy and Marine Corps personnel ware on ships operating
around Bikini providing supply, evacuation capability, and other support to
the tests there. Most of the Army and Air Force personnel were on Enewetak.
All the Services had personnel assigned to laboratory organizations whose
operations were conducted on both atolls as well as other locations in the

Pacific area.

The operations ran smoothly except for two incidents. The airdropped dem-
onstration test, CHEROKEE, was considerably ofr target; and the edge of the
cloud from the last event fired at Bikini, TEWA, passed over Enewetak causing

fallout there. The micsed airdrop caused no exposure of personnel to ionizing




- F T e e s s e s s e s s e s s 5 = = s 5B 57 - U e e

radiation as the entire Bikini Atoll had been evacuated, and the miss was in
the direction of the open sea. But the 1EWA fallout on the Enewetak base camp
did lead to the exposure of the personnel there. The incident occurred toward
the end of the series when some personnel had already returned to the United
States, but the remaining Enewetak personnel received about an additional 1.5 R
exposure from this incident. The overall average exposure for the series was
approximately 1.7 R. The highest exposures wece recorded by Air Force flight
officers whose aircraft penetrated the nuclear clouds on scientific missions.
The recorded REDWING exposures are svmmarized in the table below by service
affiliation. Civilians employed by the Services have been included with the
uniformed personnel. Other participants included personnel from other U,S.
Government agencies including the AEC, AEC contractors, and foreign military
and U.S5. media observers.

Summary of REDWING Exposures

£xposure Ranges (roentgens)

No, of High
Persons ‘ot 0.001- 1.000- 3.000- 5.000- Over Recorded
gadged Available 0 0.999 2.999 4.8999 9.939 16 (R}
Army 1,612 ) 19 398 500 650 45 0 7.2
% of Total 0 1 25 31 40 3 0
Navy »,638 23 312 3,674 1,474 147 g J 6.2
% ut fotai <i 5 &5 26 3 <1 4]
Air Force 2,780 0 220 §23 1,010 638 77 12 16.4
% of Total 0 8 30 3% 23 3 <1
Marine Corps 249 17 Fd 116 108 6 0 0 3.5
%X of Total 7 <l 47 43 ? 0
Otner Military 379 2 23 126 143 74 11 0 7.4
% of Total < 5 33 33 19 3 0
00 Contractors 138 1 a 56 66 9 0 ¢ 4.7
% of Total <1 3 42 48 0
Otner Participants 3,847 78 426 1,237 844 1,038 224 0 5.8
% of Totai 2 11 3z 22 27 6 0
Total 14,643 121 1,006 6,432 4,145 2,562 365 12 16.4

% of Total <l 7 a4 28 18 2 <l




- PREFACE
.

From 1945 through 1962, the U.S. Atomic Energy Cosmmission (AEC) conducted

o 235 atmospheric nuclear weapon tests at sites in the United States and in the
) 5: Pacific and Atlantic oceans. In all, about 220,000 Department of Defense (DOD)
: participants, both military and civilian, were present at the tests. Of these,

approximately 142,000 participaced in the Pacific test series and approximately
- - another 4,006 in the single Atlantic test series.

In 1977, 15 years after the last aboveground nuclear weapon test, the Cen-
ter for Disease Control (CDC) of the U.5. Department of Health and Human Ser~-

. vices noted more ieukemia cases than would normally be expected among about
3,200 soldiers who had been present at shot SMOKY, a test of the 1957 PLUMBBOB
- Series. Since that initial report by the CDC, the Veterans Administration (VA)
" hus rveceived a number of claims for medical benefits from former military per-
_ sonnel who believe their health may have been affected by their participation
- in the weapon testinc progras,

In late 1977, the DOD began a study that provided data to both the CDC and
the VA on potential exposures to ionizing radiation among the military and ci-
- vilian personnel who participated in the atmospheric testing 15 to 32 years
'.EZ earlier. In early 1978, the DUD also organized a Nuclear Test Personnel Review
(NTPR) to:

_:: ® Identify DOD personnel who had taken part in the atmo-
spheric nuclear weapon tests

- o8 w Determine the extert of the participants' exposures to
- ionizing radiation

# Provide public disclosure of information concerning par-
ticipation by DOD persorinel in the atmospheric nuclear
weapon tests,
) “his report cn Operation REDWING is one of many volumes that are the prod-
h ’ vcet of the NTPR. The DOD Defense Nuclear Agency (DNA), whose Director is the

executive agent of the NTPYR program, prepiated the reporis, which are based on

.
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military an* _echnical documents reporting various aspects of each of the
tests, Reports of the NTPR provide a public record of the activities and
associated radiation exposure risks of DOD personnel for interested formec
participants and for use in public health research and Federal policy studies.

Information from which this report was compiled was primarily extracted
from planning and after-action reports of Joint Task Force 7 (JTF 7) and its
subordinate organizations. What was desired were documents that accurately
placed personnel at the test sites so that their degree of exposure to the
ionizing radiation resulting from the lests could be assessed. The search for
this information was undertaken in archives ard libraries of the Federal Gov-
ernment, in special collections supported by the Federal Government, and by

some discussion or review with participants.

For REDWING, the most important archival source is the Washington National
Records Center in Suitland, Maryland. The Naval Archives at the Washington
Navy Yard also was helpful, as was the collection cof documents assembled by the
Air Porce Special Weapors Center Historian, the collection now being housed in
the Air Force Weapons Laboratory Technical Library at Kirtland Air Force Base,
Albuquerque, New Mexico. Other archives searched were the Department of Energqy
(DOE) archives at Germantown, Maryland, its Nevada Operations Office (DOE/NV)
archives at Las Vegas, and the archives of the Test Division of the Los Alamos
National Laboratory.

JTF 7 exposure records were retrieved from the Records Center, and an addi-
tional file of exposure-related documents that had been microfilmed by the Rey-
nolds Electrical and Engineering Company, Inc., support ocontractor for DOE/NV,

was also useful.

There is little primary documentation of personnel movement in areas of po-
tential radiation exposure. This has been compensated for, where possible, with

interences drawn from secondary sources and the exposure records themselves.

The work was performed under RDTEE RMSS RIGSN079464 USA QAXMK 505-09 H2590D
for the Defense Nuclear Agency by personnel from Kaman Tempo and subcontractor
R.P. Cross Assnciates. Guidance was provided by Mr, Renneth W. Kaye of the

Defense Nuclear Agency.
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% CHAPTER 1
o OVERVIEW

INTRODUCTION

Purpose

o REDWING was a test series in which 17 nuclear devices were detonated at

: ~ the Atomic Energy Commission's (AERC) Pacific Proving Grecund (PPG) at Bnewetak®

and Bikini atolls in spring and summer of 1956. Table 1 lists the detonations.

This report documents the participation of Department of Defense (DOD)
personnel who were active in this atmospheric nuclear test series. 1ts pur-
e pose is to bring together the available information about this series perti-
-i: nent to the exposure of DOD personnel, both uniformed and civilian employees.

: The report explains the reascns why DOD personnel were present at these tests,
lists the DOD organizations represented, and describes their activities. It
discusses the potential radiation exposure involved in these activities and

O the measu.es taken to protect personnel in the participating DOD organizations.
. It presents the exposures recorded by the participating DOD units. The infor-
mation is limited to these points.

- Historical Perspective

REDWING was the sixth nuclear test series to be conducted by the United
- States in the Marshall Islands. During the fifth series in 1954 a serious
fallout contamination incident occurred that involved not only U.S. personnel

- but Marshall Island rezidents and Japanese fishermen as well.

Because of the unfavorable effect of this incident on world opinion, the
government recognized the need to is3ue a statement that specifically addressed
the health and safety concerns. A joint DOD-AEC press release of April 27,
fﬁ 1956, presented the precautions being taken in REDWING (Reference B.0.8). The

* A better understanding of the Marshall Islands language has permitted a more
accurate transliteration of Marshall Island names into English language
" spelling. These newer transliterations are uted in this report with few
“ exceptions. Appendix C is a list of the names and their variant spelling.
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Table 1.

REDWING cetonations, 1956.

Local Assigned
Date Name Location Yieldd
5 May LACROSSE Enewetak; surface 40 KT
{ 21 May CHEROKEE Bikini; airdrop Several megatons
: 28 May ZUNI Bikini; surface 3.5 MT
= 28 May YUMA Enewetak; tower Not announced
13 31 May ERIE Enewetak; tower Not announced
i --;_ 6 June SEMINOLE Enewetak; suriace 1.37 KT
. 12 June FLATHEAD Bikini; barge Not announced
E 12 June BLACKFOQOT Enewetak; tower Not announced
- L 14 June KICKAPOO Enewetak; tower Not announced
o 16 June OSAGE Enewetak, airdrop Not announced
iﬁ 22 June INCA Enewetak; tower Not announced
- 26 June DAKOTA Bikini; barge Not announced
“EI 3 July MOHAWK Enewetak; tower Not announced
i 9 July APACHE Enewetak; barge Not announced
11 July NAVAJO Bikini; barge Not announced
§ 21 Ju.y TEWA Bikini; barge 5 MT
i; 22 July HURON Enewetak; barge Not announced
Note:
3ne kiloton (KT) equals the approximate energy release of the
explosion of one thousand tons of TNT; one megaton (MT) equals
the approximate energy release of the explosion of one miilion
tons of TNT.
release described the improved fallout prediction capability available and the
extensive monitoring that was to be done both at the PPG and beyond. It also
described programs for surveying marine life in the Pacific. The release
stated that the yields of the devices to be tested were expected to be lower
than the largest of those detonated in 1954.
Press observers were invited to view part of the series. These were the
:j first to observe a PPG test seriec since 1946. The 15 press observers, along
5 with 17 invited civil defense officials, viewed the LACROSSE and CHEROKEE
3
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detonations. The latter was the detonation of a multimegaton-yield device
dropped from an operational B-52 bomber, the first such event conducted by the
United States. Although CHEROKEE provided the opportunity to make some unique
measurements, its purpose was primarily a demonstration of the ability of the

United States to deliver large-yield thermonuclear weapons.

REDWING was the first test series in the PPG in which dosimeters that
would record exposure to ionizing radiation were provided for all joint task
force personnel.

Report Organization

Subsequent sections of this overview chapter discuss the form of experi-
mental nuclear weapon test programs with the emphasis on the potential radia-
tion exposure of participating DOD personnel, The experimental activities are
considered first without particular reference to the geographic location of
the testing, and are then related to the geographic limitations on such activ-
ities at the PPG. The portion of the experimental program of heaviest DOD
participation is emphasized.

The chapter concludes with a description of Joint Task Force 7 (JTF 7),
the organization that conducted Operation REDWING, and indicates how the DOD

elements within JTF 7 functioned.

Chapter 2 is concerned with the radiological safety (radsafe) aspects of
the tests. These chapters document the procedures, training, and equipment
used to protect participants from the radiation exposure potential inherent in

the test operations.

Chapter 3 focuses on the role of the DOD in the experimental program of
REDWING in general, leading to a discussion of the DOD operations for the test
events in Chapters 4 and 5. Chapter 4 discusses the Bikini detonations, and

Chapter 5 the Enewetak detonations.

Chapters 6 through 9 report participation by the Army, Navy, Air Force,
and Marine Corps, respectively. Chapter 10 summarizes the participation of
other government agencies and contractors. A listing of participating units
and a statistical characterization of their personnel exposures are included

in these chapters. The personnel expcsures are discussed in Chapter 11.
23
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