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PREFACE

The Defense Nuclear Agency (DNA) established the Nuclear Test Personnel Review (NTPR)
ngram in 1678. This report For the Record - 4 History of the Nuclear Test Personnel Review
Program, 1978-1993 has two purposes: (1) to provide the public with information conceming
personnel participation in U.8. atmosphenc nuclear testing and the postwar U.S. occupation of
Hiroshima and Nagasaki, Japan, and (2) to provide a public accounting of the NTPR effort, which
has involved a scrics of actions on behalf of the nuclear test participants and veterans of the
[{iroshima and Napasaki occupation. This edition s an update of the original For the Record - A

History of the Nuclear Test Personnel Review Program, 1978-1986, published as DNA 6041T in
1986.

For the Record synthesizes informatien from a substantial number of published sources,
including the 41-volume, 9,082-page history of the atmospheric nuclear tesiing program published
by DNA. It also presents data elicited from unpublished sources, such as letters, memoranda and
speeches, and from interviews with involved personnel. Readers desiring additional information
should consult the original sources, which are idennfied in Appendix F and gencral references
identified in Appendices G and H.

The text is divided into three basic parts. Sections 1 through 4 introduce the NTPR program
and highlight organizational contributions. Sections 5 through 7 concenirate on the nuclear
operations, describing the detonations, personnel participation, and radiation safety measures.
Sections 8 and 9 focus on radiation dose, the former on radiation dose determination and the latter
on medical studies of petential radiation effects.

Section 1, "Introduction to the Defense Nuclear Apency and the NTPR Program,” identifies
the origins, scope, and accomplishments of the propram and presents summary tables of radiation
doses for veterans of the nuclear tests.

Section 2, "Work of the NTPR. Teams," highlights the NTPR efforts of the four military
service teams and a separate team at DNA's Field Command in Ailbuquerque, New Mextco, from
1978 to 1988. While DNA directed the NTPR program, the five teams executed the assigned tasks.
This chapter identifies the resources that were available to each team, in terms of both persennel and
funds, and itemizes the results, including statistics on the assighment of doses and the notification
of personnel concerning available medical exarmnation programs.

Scction 3, "The Consolidated NTPR Program Under DNA," describes the progress of the
NTPR program since the elimination of the Service teams and the consolidation of work under
IXNA's direct supervision in 1987 and 1988, It points out the impact of Congressional legislation
passed since consohdation, especially that of Public Law 100-321, which as interpreted by the
Department of Veterans Affairs {VA), allows claims by several new groups of veterans, the largest
being those whao participated in the oceupation of Hiroshima and Nagasaki, Japan, after World War
1. 1t also looks at some likely trends in the futvre.

Section 4, "Other Interactions in the NTPR Program,” discusses the efforts of the Department
of Encrgy {DOE) and Department of Veterans Affairs (V¥ A) which make important contributions wo
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the program, although neither has an NTPR organization. Tt also describes the legislation that
brought the Department of Justice (DOJ) into the administration of radiation compensation. Finally,
it bricfly sinmarizes contractor support of NTRR activitics.

Section 5 focuses on the U.S. postwar occupation of Japan. Entitled "The Atotnic Bombings
and 1.5, Occopation of Hiroshima and Nagasaki," the section deseribes the detonations, the residual
radiation, and the participation and radiation doses of 1.8, occupation troops. DNA expanded the
NTPR program in 1979 to incorporate research and assistance efforts on behalf of the former
occupation troops. The program was expanded still {urther following passage of Public Law 100-
321

With 21 subscctions, Scetion 6, "U.S. Nuclear Testing from Projeet TRINITY to the
PLOWSHARE Program,” is the most cxtensive part of the volume. It summarizes the lest senes
from 1943 to the end of U.S. atmospheric nuclear testing, which came with the last Pacific test on
3 November 1962, The narrative delineates the background, pumpose. and operations for cach series,
and provides a summary of doses according to Service participation. This history is current as of
30 September 1993, with the exception of yield information for a numbcer of UK. atmospherie
nuclear tests in the Pacific, Declassified by DOE, these vields were announced on 7 December 1993,

Scction 7, "Radiation Safety at US, Atmospheric Nuclear Tests," 1s a companion to Seclion
. 1t discusses radiation safety at the nuclear tests, concentrating primarily on protective measures
against exposure to initial and residual radiation and personnel contamination. The chapter identifics
radiation detcction/measurement instruments used for survey and/or personnel monitoring. It also
descrites proteetive ricasures taken to prevent internal radiation exposure from the inhalation or
ingestion of radioactive material.

Section 8, "Radiation Dosc Determination.” focuses on dose determination for thie velerans
of both nuclear testing and the Hiroshima/MNagasaki accepation. [t discusses the use of film badge
data from badged personnel to estimate individual doses for unbadged personnel. In addition, it
presents the methods for dese reconstruction employed when tilm badgce duta were unavailable or
unreprescntative of individual or group activities,

Section 9, “Health Effects of lonizing Radiation and Medical Follow-up Studies of
Veterans," addresses two topics. [t first discusses the health eftects of ioniving radiation as generally
understond by both national and international experts. The chapter then summarizes the
cpidemiological studies of the veterans of the nuclear tests and the Hiroshima™Nagasaki occupation.
The studies have been conducted by the Centers for Discase Control {CICYL the Argonne MNational
Laboralory, the National Research Council CNERC) of the National Academy of Scienees (NAS), and
the Office of Technology Assessment {O'TA}, a support organtzation ol Congress.

The six appeadices are designed o assist the reader in using this volume and in conducting
additionai rescarch. Appendix A, "Chronology of Selected Events Relevant to the NTPR Program,"
highlights key information presented in the text. Appendix B, "Glossary,” defines technical and
organizational terms pertinent to the commentary; Appendix C lisis abbreviations and acronyms.
Appendix D, "Public Resources for Documents on ULS, Atnospheric Nuclear Weapons Testing,”
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discusses the availability of documents for purchase at the National Technical information Service
(NTIS) and at the DOL Coordination and Information Center (CIC), Las Vegas, Nevada, and for
research at CIC or the DNA reading room. Appendix E identifies the DNA persennel-oriented
histories of atmospheric nuclear testing, all of which are for sale at NTIS and available for review
at CIC, VA Regional Offices and numerous public libranies nationwide. Appendix F identifies the
source documents used for preparing this report. Appendix G lists selected references concerning
radiological conditions at Hiroshima and Nagasaki, Japan. The volume ends with Appendix H,
"Sclected Bibliography,” which specifies selected resources for further information that shouid be
available through major public and university libraries.

This vixlume quantifics program results in several places, particularly 1n Section 1.4, "NTPR
Program Accomplishments;” Section 1.5, "Summary of Radiation Doses;" and in the "Results”
sections of Sectiens 2, 3, 4 and 6. These statistics are current as of 30 Seplember 1993, when
research for this book was completed.

T'o facilitate the reading of this volume, the most current and commonly accepted names of
locations and organizations are generally used throughout the text. Hence, the continental test site,
which was called the Nevada Proving Ground from 1952 te 1935, is consistently referred to as the
Nevada Test Site (INTS). Pacific Proving Ground {PPG) is used as the designation of the primary
oceanie test site, which was also sometimes termed the Enewetak Proving Ground or Bikini Proving
Ground. Furthcrmore, local times and dates are used throughout this volume, rather than Greenwich
Mean Time. I[n addition, the weapons development laboratories are cited by their present
desipnations: Los Alamos National Laboratory {LANL), instead of Los Alamos Scientific
Laboratory (LASL), as it was known earlier; and Lawrence Livermore National Laboratory (LLNL),
rather than previgus names, such as University of California Radiation Laboratory (JCRL).
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SECTION 1

INTRODUCTION TO THE DEFENSE NUCLEAR AGENCY
AND THE NTPR PROGRANM

The United States Government, primarily through the Manhattan Engineer District (MED)
and its successor agency, the Atomic Energy Commission (AEC), conducted some 235 nuclear
weapons tests from 1945 to 1962, during the atmospheric nuclear testing program. The testing
was principally conducted in Nevada and the Pacific. An estimated 205,000 Department of
Defense (DoD} personnel, military and civilian, took part in the tests.

In March 1977, 15 years after the last above-ground nuclear test, the VA Regional Office
in Boise, Idaho, recetved a claim for disability benefits from retired Army Sergeant Paul R.
Cooper. A patient at the VA hospital in Salt Lake City, Utah, Cooper attributed his acute
myelocytic leukemia to the radiation exposure he had received as a participant in Shot SMOKY,
conducted on 31 August 1957 a5 part of the 1957 series of nuclear tests, Operation PLUMBEOB.
The VA mitially dented Cooper's claim but later reversed its decision, The appeals board noted
that sufficient signs of the disease had been present when Cooper was on active duty 1o support
the claim as Service connected. The board did net comment, bowever, on Cooper's assertion that
his leukemia resulted directly from radiation exposure he had received at Shot SMOKY .

The VA's decision on the Cocper claim initiated a series of events that ultimately involved
the military services, DNA, DOE, NAS, the Department of Health and Human Services and the
White House. Questions fueling that involvement concerned, amang other issues, the possible
radiation doses received by test participants and the possible long-term health effects resulting
from those doses.

1.1 ORIGINS OF THE NTPR PROGRAM.

Through a series of meetings held in 1977, representatives of DeD, DOE, VA, and CDC,
among other agencies, concluded that research should be conducted concerning personnel
participation in the U.S. atmospheric nuclear weapons test program. DoD, including DNA
representatives, made commitments to establish an effort that would coordinate this research
during hearings held by the Subcomnmittee on Health and Environment of the House Committee
on Interstate and Forelgn Commerce during 24-26 Janvary and 14 February 1978, Their
statements, along with decisions made during the 1977 meetings, laid a basis for the official
establishment of NTPR in [978.

An inftial step was taken by rthe physician assigned in February 1977 to the Paul Cooper
case at the Sait Lake City, Utah, VA hospital. Concerned over the possibility of a connection
between his patient’s illness and his earlier participation in Shot SMOKY, the physician contacted
Dr. Glyn G. Caldwell, Chief of the Cancer Branch of CDC in Atlanta, Georgia. Dir. Caldwell,
an epidemiologist who had an interest in leukemia studies, then contacted Colonel LaWayne R.




Stromberg, MC, USA, Director of the Armed Forces Radiobiology Research Institute (AFRRT) .
Dir. Caldwell informed Colong! Stromberg that he wanted to investigate the question of a possible
relationship between participation in a nuclear test and later development of cancer. Colongl
Stromberg agreed (o support the effort by attempting to retricve dosimetry readings for the names
of DoD personnel forwarded to him by Dr. Caldwell.

Shortly thereafter, the YA decided against Paul Cooper's elaim. Sergeant Cooper then
took his case to the media, which accorded him constderable attention.  "Almost immediately the
subject became a part of the public consciousness,” o quote from a document tracing NTPR
originsg that was drafted by Paul H. Carew, DNA Comptroller.  According 0 Carew, CDC
received correspondence within a few days from "several dozen people” who claimed to have
participated in the nuclear weapons tests. The number of letters increased to approximately 2 (00
within four months.

During March and April 1977, against the backdrop of increasing media attention,
representatives from CDC, AFRRI, and the Office of the Surgeon General, U.S. Army, discussed
the research effort proposed by Dr. Caldwell and the need for a mechanism (o address relevant
issues and process inguiries. With the support of the DNA Dircector, the Surgeon General of the
Army appoited an ad hoc committee to coordinate a detailed review of troop participation in the
1.5, atmospheric nuclear test program. Headed by Dr. Stromberg. the commitlee included
representatives from various Army organications, such as the Office of the Surgeon General,
Office of the Deputy Chief of Staff for Operations and Plans, and Office of the Chiet of Public
Affairs. The committee convened on 6 May 1977 to formulate its goals and agenda.

Cn 13 May 1977, an AFRRI representative niet with Dr. Caldwell at CDC in Atlanta o
discuss the information CDC had and nesded and to assess progress on the work undertaken. In
reviewing his efforts, Dr. Caldwell noted that he had identified three confirmed cases of leukemia
amony the persennel who had written to CDC and indicated their participation in Shot SMOKY .
This number was of interest to CDC because it appeared to be higher than expected for a group
of that size. Dr. Caldwel] had accordingly received CDC approval o conduct an epidemiological
study of the entire SMOKY population. He required, however, a list of SMOKY participants
complete with radiation exposure histories from Dol». Upon conclusion of the meeting, the
AFRRI representative recommended that DoD provide the requested roster and data.

It soon became clear that the requisite data were incomplete and scattered in repositories
across the country. To discuss data needs, as well as other concerns, a meeting of the ad hoc
committeg was scheduled for June 1977 at the DOE Nevada Operations CHfice in Las Vegas,
DOLE Nevada Operations Office was the center for testing activitics at NTS and a central archive
for DOE information on the atmospheric nuclear test program.

Convened on 3 June 1977, the meeting involved 24 participants representing the military
services, DNA, DOE, LANL, and Reynolds Elecirical & Engineering Co., Inc. (REECo), a DOE
contractor based in Las Vegas, Nevada. The discussion focused on the availability of information,

*AFRRI 15 a DoD activity responsible for studying the binlogical effects of tonizing radiation.
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particularly from the REECo records indicating personnel exposures to ionizing radiation during
the U.S. atmospheric nuclear tests. These records provided useful information on personnel who
had worn film badges. There were no entries, though, for the participants who did not wear film
badges. The committee concluded that information would be needed to supplement the data made
available by the REECo files and that cooperation would be required between the participants in
the testing and CDC. The Army representatives supperted this conclusion but announced they
woild proceed with a unilateral investigation of Army personnel at Shot SMOKY. They
accordingly requested access to information on Army personnel expesures and related data as they
were identified.

During the next two weeks, Major Alan L. Skerker, USA, Office of the Deputy Chief of
Staff for Operations and Plans, developed a roster for one of the Army contingents that had been
at Shot SMOKY': the Provisional Company, 82nd Airbore Division. He recovered names from
such sources as yearbooks housed at Fort Bragg, North Carolina. Individual desimetry
information came from records kept at the Lexington Blue-Grass Signal Depot, Lexington,
Kentucky. These data were sent on 15 June 1977 te Dr. Caldwell after the dese information had
been removed according to constraints believed o be imposed by Public Law 93-579 of 1974,
commonly known as the Privacy Act of 1974, It was later learned that the dose information couid
be provided to CDC.

By mid-August 1977, the ad hoc comrmittee, which had been restructured to include the
Surgeon General of the Air Force, the Surgeen General of the Navy, and DOE, had summarized
its findings. The committee agreed (o the following:

. That the concerned Federal agencies support Dr. Glyn Caldwell in his attemnpt to
identify, locate, and obtain the necessary medical data on SMOKY participants;

* That the ad hoc committee be established formally as an interagency committee
with DoDl», DOE, VA, and the U.S. Public Health Service as members;

. That the review of DoD personnel exposure records associated with the nuclear
weapons testing be continued.

On 3 November 1577, the interagency committee held a preliminary meeting to discuss
the possible long-term health effects resulting from participation in U8, atmospheric nuclear
weapons testing.  The atiendees recomimended that a major epidemiological study of test
participants be undertaken under the direction of an independent scientific organization, such as
NRC of the NAS, and that this effort be funded jointly by Do} and DOE. They suggested,
moreover, that a central administrative unit be established within DoD to coordinate all related
activities. The final recommendation was for a meeting of senior officials of the concerned
agencies, to be held as soon as possible, to organize the effort {Carew, 3 May 1979).

On 1 December 1977, the Assistant Secretary of Defense for Health Affairs convened a
meeting t0 address the U.S. atmospheric nuclear weapons testing program and the possible
relationship berween participation in the program and an increased incidence of disease atiributable




to radiation exposure. Participants mcluded representatives from the military services, DNA,
DOL, VA, CDC, and NRC/NAS, as well as epidemiclogical consultants from Walter Reed Army
Medical Center. The meeting resulted in a decision to solicit a formal proposal for a study from
NREC of the U.S. atmospheric nuclear test participants. It also resulted in the unofficial agreement
that DNA would function as DoD} executive agency for all matters pertaining to Do) personnel
participation in the U.S. atmospheric nuclear test program {Carew, 3 May [979; McIndoe, 23
Jamuary 19783,

The Subcommittee on Health and Environment of the House Committee on Interstate and
Foreign Commerce held hearings during 24-26 January and 14 February 1978 on DoD actions
to collect data on DoD personnel who participated in U.S. atmospheric nuclear weapons testing.
These hearings functioned as a catalyst for otfficial establishment of the NTPR Program in late
January 1978, In their testimony, DoD, DOE, and DNA representatives nol only highlighted the
research inittated by concerned Iederal agencies in 1977, but made commitments to establish an
effort that would develop histories of the U.S. atmospheric nuclear weapons tests, describe
radiation safety policies and procedures in effect during the tests, dentify participation and
radiation doses for DoD military and civilian personnel who took part in the tests, and make the
resulting information available for review by scientific organizations. These commitments
emerged as the primary NTPR tasks (Johnson, 13 June 1986).

1.2 FOCUSING THE NTPR PROGRAN.

The early history of the NTPR program can be traced through memoranda drafied during
the initial months of the effort. Most of the initial documents discussed in this section were
written by or to Vice Admiral Robert R, Monroe, USN, Director of DNA from March 1977 1o
August 1980 and principal architect of the NTPR,

DINA responsibility for the NTPR officially started with two memoranda dated 28 January
1978 and signed by Johr P. White, Assistant Secretary of Defense for Manpower, Reserve
Affairs, and Logistics. One of the documents, addressed to the Director of DNA, made the
agency responsible for the following tasks and "for any others that may develop” (White, 28
January 1978, a}:

L Develop a history of every U.5. atmespheric nuclear event that invelved Dol»
personnel;
. Idenufy the radiation monitering control pelicies, procedures, and requirements

that were in etfect;

. Assemble a census of personnel at each ¢vent. Identify their location, movements,
protection, and radiation dose exposure,

. Make this information available for scientific review and appraisal;

* Handle public affairs matters in cooperation with the Office of the Assistant
Secretary of Defense (Public Affairs); and

4



. Handle congressional affzirs matters in coordination with the Office of the
Assistant to the Secretary of Defense for Legislative Affairs.

These tasks evolved over time, as indicated in section 1.3, and were the basis of the NTPR
effort.

The other 28 January 1978 memorandum was important because it gave the DNA Director
“authority to task the Military Departments and other DoD elements and compenents” in
responding to the assignments, This document was sent 1o the Secretaries of the Military
Departments, the Chairman of the Joint Chiefs of Staff, and the Under Secretaries of Defense,
among others (White, 28 Fanuary 1978, b).

Using his given authority, Vice Admiral Robert R. Monroe, Director, DNA, delineated
the respective responsibilities of DNA and the military services in & 13 February 1978
memorandum directed to the Secretary of the Army, the Secretary of the Navy, and the Secretary
of the Air Force. DNA, he emphasized, would "organize and direct the overall effort, " while
each military service would be responsible for NTPR research pertinent to that Service and for
follow-up communications with Service persoanel (Monree, 13 February 1978).

DNA coordinated its approach with DOE and CDC in meetings held during March and
April 1978. Representatives from DN A explained the NTPR program 1o DOE Nevada Operations
Office and its contractors at a ¥ March 1978 meeting. DOE hosted a meeting on 4 April 1678 that
was attended by representatives of the DoD NTPR, National Archives, REECo, LANL,
NRC/NAS, and each DNA contractor organization. The discussion focused on methods for
identifying and obtaining records on U.S. atmospheric nuclear weapons testing {Brady, 10 April
1G86).

An B June 1978 memorandum by Vice Admiral Mouroe directed the NTPR teams toward
consistency in research. It asked them to collect the following infermation on test participants:
1 full name {no initials); 2} branch of service (if civilian, Service/contractor/laboratory
affiliation); 3} unit or ship (at time of test); 4} grade, rank, or rating (at time of test); 5) service
scrial number(s); 6) social security number; 7) date of birth; 8) shots participated ig; 9) radiation
exposure data, in as much detail as possible {e.g., total atmospheric test exposure; exposure by
radiation type; exposure by shot, series, or time period; badge issue and turn-in dates; bioassay
data; etc.); 10) sources of above datz elements. The memorandum also required the teams to
research individual medical records, which would be a major effort involving considerable time.
The rationale for this records search was as follows:

First, the NTPR effort could scarcely be considered thorough, searching, or even
competent if this basic source is not explored. Second, radiation exposure data is
so central to the purpose of NTPR, and recorded information elsewhere is known
to have such limitations, that no potential source can be overlooked. Third, since
furure research efferts (epidemiclogical, claims, etc.) will, In many cases, retrace
this same ground, knowledge even of absence of informaticn m medical records
will be of considerable value. Finally, an understanding of the Services' past
success or failure in recording exposures will be important in devising new systems
(Monroe, 8 June 1978).




With a memorandum dated 3 October 1979, DNA expanded the NTPR effort to include
U5, service personnel who had participated in the posiwar occupation of Hiroshima amd
Nagasaki. Vice Admiral Monroe noted that the original NTPR charter had not included these
personnel because the effort had been "limited 1o test participants™ and the "wartime hombings
were not ests.” MNewvertheless, he added, they had "the samce need for DoD) research and
assistance” as did the former test participants.  "Unless otherwise direcied,” he concloded, the
NTPR program "is being expanded to include thase 1.5, servicemen who might have been
exposed to low-leve! jonizing radiation as a resull of the Hiroshima and Nagusaki bombings”
(Monroe, 3 October 1979). Vice Admiral Monroz was "so confident this step was right,” he later
cxplained, that he did not preface his statement to his superiors with "1 recommend™ (Monroc. 8
July 1955).

The central managemant decisions that emerged from the memoranda clted above and the
ather docunients drafted in the early months of the NTPR effort were:

. To undertake the NTPR program as a major, malti-yvear, mulli-million dollar
effost:
. To organize the NTPR program with DMA exercising centralized guidance and the

militaty services having responsibility for the execution of Service rescarch and
follov:-up with their own Service personnel;

L To pursve the NTPR program as a scienufic and histerical inguiry, prodocing
tactual results without regard to preconcentions or political accepiability; and

- To remain aleit 1o any possible new requirement or any addiienal action that might
seem needed and w modify the N'TPR progran: accordingly (Monroe, £ July 1925

[.3 SCOPE OF TEE NTPE FROCEAR,
During the carly years of the program, the specific tasks of NTPR becanwe more detailed
and numerous. The 28 January 1978 memorandom ciled in the preceding section itemized six

rasks. Nine tasks eventually emerged, as listed below (Defense Nuclear Ageacy, April 1984y

I, To cowpile 3 roster of the Dol personne! invelved in the U.S, atminspheric noclear
tesis;

2. To develop a history of cach anospheric nuclear event that involved DaD personnel;

3. Todeclassfy all possible nuclear test related source documents that bore a security
classitication:

4. To provide estimates of radiation doses--both as 4 check on film badge readings and
as @& substitute for them in those cases where badges wore not worn of readings were
gither not recorded or retricvable--and to submit the inethodology for the estimates
ta the NAS for peoi review;




5. To establish personal contact with as many test participanis as possible;

6. To identify those individuals who received a higher radiation dose than those doses
recommended under corrent Federal guideline for radiation workers, (o notify those
individuals of their dose, and to offer veterans free medical examinations at
Government hospitals,

7. To sponsor, in conjunction with the DOE, independent mortality studies by NAS of
selected test participants;

& To carry out a detailed research program, in conmjunction with the ongoing NTPR
program, (o recover all data pertaining to possible radiation exposure of U.5. postwar
occupation troops at Hiroshima and Nagasaki, Japan; and

9. To provide assistance (0 veterans, the VA, and interested organizations by rescarching
and providing as complete data as possible on individual participation and radiation
doses.

As NTPR was originally organized, an NTPR team in each military service and a separate
team at the DNA Field Command worked with DNA in meeting these tasks, as explained in
Section 2. By late 1986, DNA's leadership came to belicve that ¢limination of the Service teams
and consolidation of NTPR under DNA's direct control was the best approack ino a time of
reduced funding. The progress of the NTPR program under consolidation is described in Section
3. During the entire NTPR effort, DNA has employed contraclors to provide specialized support
services. Figure I-1 shows the basic organization of NTPR until 1986, The five NTPR tcams
and the contractors reported o the NTPR Program Manager, who was responsible to the Director
of DNA. Figure 1-2 shows the consolidated arrangement since 1987, Succeeding Vice Admiral
Robert R, Monroe as DNA Director were Lieutenant General Harry A. Griffith, USA, August
1980 to August [983; Licutenant General Richard K. Saxer, USAF, August 1983 to June 1985;
Lieutenant General John L. Picketr, USALF, June 1985 1o May 1987; Rear Admiral John T.
Parker, USN, September 1987 1o August 1989; Major General Gerald G. Watson, USA, Aupust
1989 to April 1992, and Major General Kenneth L. Hagemann, USAF, April {992 1o the present.

1.4 NTPR PROGRAM ACCOMPLISHMENTS.

The NTPR program has been pursued on a high-priority basis. Tahle 1-1 shows NTPR
government and contracior person years from 1978 to 30 Septemnber 1993, Table 1-2 jtemizes
DMA and DoD annual NTPR funding for the same period (Johnson, 20 December 1985; Johnson,
6 June 1586; Defense Nuclear Agency, 3 Septermber 19806). This section presents the results
achieved from these expenditures.
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TASK 1

In mid-1986 it was believed that the first NTPR task, the development of a roster of DoD
participants in the nuclear tests, was nearly complete. However, the passage of Public Law
100-321, "Radiation-Exposed Veterans Compensation Act of 1988," resulied in the VA (and
therefore, NTPR) identifying several new categories of participants (see Section 3.3.2).

Consequently, the NTFR data base of participants more than doubled since 1986 and pew
participants continue to be discovered.  As of 30 Septernber 1993, the NTPR data base of
participants had 415,392 records (JAYCOR, & October 1993},

TASK 2

The personnel-oriented history of the U.S. atmospheric nuclear test program has been
completed. This 9,086-page history comprises 41 volumes. The reports, organized by series and
shots, identify the participating organizations and their activities, and discuss radiological safety
procedures and exposure data. The reports have been distributed ta over 700 locations, including
many public and college libraries and all VA Regional Offices throughout the United States. The
distributien list is included at the back of each velume and is available upon request from DNA.

TASK 3

DNA has declassified over 1,000 publications containing information pertinent to the
persennel aspects of the U.S. atmospherie nuclear tests. These documents are catalogued for easy
reference and placed for ready availability at NTIS in Springfield, Virginia, and CIC in Las
Vepas, Nevada. DNA has also declassified hundreds of relatively brief docurpents, such as
memoranda and letters, and placed them at CIC. Appendix D explains NTIS and CIC holdings
and procedures.

TASK 4

The NTPR dose reconstruction program emerged from this task, to provide estimates of
radiation doses, This program has been used where film badge readings were not available or
incomplete for persennel in participating units and 1o reconstruct individual doses in specific
cases, as in support of veterans claims. Part of this effort is a separate analysis of possible
internal dose due to inhalation and ingestion of radioactive materials. This process was submitted
for peer review to NAS. On 7 February 1986, NAS released its report, and found that:

...the procedures used to estimate external radiation doses were reasonably sound,
The NTPR has developed procedures that permit satisfactory estimates to be made
of the external doses received by these participants. There are uncerfainties in the
dose estimates, but it appears that 99 percent of the personnei received doses of
less than 5 rem, which is approximately the average dose received by the general
population during the last 30 years from exposure to natural radiation and the use
of ionizing radiation during medical procedurss. [The committee] found no

11




evidence that the NTPR teams had been remiss in carrying out their mandate. If
any bias exists in the estimates, it is probably a rendency 1o overestimate the most
likely dose, especially for internal emitters or when the statistical procedure for
assigning dosc is used. {National Research Council, 1985)

TASK 5

DNA and NTPR personnel have taken various actions to establish personal contact with
as many test participants as possible. On 9 February 1978, DNA initiated its nationwide toll-free
call-in program for participants to report their involvement in U.S. atmospheric nuclear tests. The
agency then issued multiple ncws releases that identified the purpose of the NTPR program, the
toll-free number, and the DNA address. Releases were disseminated in part through the U.S.
Army Home Town News Center in Kansas City, Missouri, which mailed information to 8,066
daily and weekly newspapers, as well as 720 television and 6,394 radio stations. DNA sent letters
to news directors and editors asking them to issue an enclosed press releasc as a service to
members of their audiences who participated in atmospheric nuclear testing {Department of the
Ay, 24 September 1957, p. B).

The response to the initizl nationwide news release was overwhelming, During the first
two weeks after the toll-free lines were established, almost 13,000 persons called to report or
ingquire ahout their test participation. DNA progressively incrcased the toll-free lines from two
to 20 (Monroe, 28 April 1980}, The calls have continued to the present. although in diminishing
numbers. By 1984, DNA was averaging 150-200 calls a week and by 1985, about 65 a week
{Loelfler, 1 May 1984; Zillig, 16 April 1985). The highest imonthiy total since consolidation was
934 calls in September 1989 (the resulis of an August 1989 DNA mailout apprising previous
callers of program developments). As of 30 September 1993, a total of approximately 76,000
individuals had called or written to the agency reguesting participation information’. The
information extracted from the telephone calls and leiters comprises what has come 1o be Known
as the File A datahase. (JAYCOR, 6 Qetober 1993, p. 5).

DNA has also conducted four major mailings o all veterans of the atmospheric nuclear
tests and the Hiroshima/Nagasaki occupation for whom it had current addresses (Johnson, 6 June
1986):

- In June 1983, DNA and the Navy mailad copies of an NTPR fact sheet and VA
Circular 10-83-61 to abour 40,000 veterans. VA Circular 10-83-61 authorized
treatment of test participant vererans for any ailments except those that clearly are
not radiogenic in origin,

. In July 1983, DoD nuiled copies of the 1983 NAS stwdy "Multiple Myeloma
Among  Hiroshima/Nagasaki Veterans,” discussed in Section 9, 1o the
approaunalely 1,(KX) callers who had reported participation in Hiroshima/Nagasaki.

*The toll-free number 1s 1-B00-462-3683. The collect number s (703) 285-5610. The
mziling address is: Defense Nuclear Agency, ESN/NTPR, 6801 Telegraph Road, Alexandria,
VA 22310-3398.
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. In June 1985, DNA mailed to about 45,000 veterans a packet of information
containing the following:

- Resuits of the CDC study "Mortality and Cancer Frequency Among
Military Nuclear Test {Smoky} Participants, 1957 through 197%," published
in the Journal of the Americap Medical Association on 5 August 1983

(see Section 9).

- Results of the 1985 mortality study, entitled Morfality of Nuclcar Weapons
Test Partici ‘

- NTPE. program developments.
- Information on free medical benefits available through the VA.

- Request for comments on the propesed rules for respending to YA/NTPR
inquiries {see Chapter 4).

] In August 1989, DNA mailed to about 42,000 veterans a packet of information
containing the following:

- Four fact sheets describing the NTPR program which included current
NTPR call-in numbers.

- A copy of Public Law 100-321, "Radiation-Exposed Veterans
Compensation Act of 1988."

- An excerpt from the Federal Register dated 21 June 1989, implementing
PL 100-321.

As the DoD executive agent for the NTPR program, DINA has responded to requests for
information from Congress, medical and scientific communities, veterans groups, lawyers, and
citizens with special interests in NTPR. It has sent approximately 1,450 leters to the offices of
U.S. senators and representatives, governcrs, and the White House, in response to requests for
information on the program or on behalf of constitvents (Johnson and others, 1 August 1936;
Defense Nuclear Agency, no date; JAYCOR, 4 September 1991 through é Qctober 1993). In
addition, DNA representatives have testified at Congressional hearings from the very start of
NTPE. The Director of DNA, along with other agency and oD personnel, made statements at
the hearings identified in Table 1-3 (U.5. Congress, House, January and February 1978; U5,
Congress, House, April and Tuly 1978; U5, Congress, Senate, May 1979, U.5. Congress,
Senate, June 1979; U.8. Congress, Scnate, July 1979; U.S. Congress, Senate, October 1981; U.S.
Congress, Senate, April 1983; U.S. Congress, House, May 1983, U.S. Congress, Senate,
November and December 1985; 17.8. Congress, House, November 1921). The last time DNA
officials testified on NTPR was November 13, 1991,
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Table 1-3. Congresstonal hearings at which DNA representatives have given testimony.

Committee

Subcommitiee on Iealth and Environment of the House Commitice
om Interstate and Foreign Commierce

--  Emphasis on actions then underway in Dob to collect data
on DoD personnel who participated in U.S. atmospheric
nuclear weapons festing.

Date of Testimony

—_————e e

25 January and
14 February 1978

Subcommittee on Environment, Energy, and MNatural Resources of
the House Caommittee on Government Operations

- Emphasis on DoD research to identify participants tn U.S.
atmospheric nuclear weapons testing and possible exposures
o wmzing radiation resuliing from their participation.

13 July 1978

Subcommittee on Encrgy, Nuclear Poliferation, and Federal Services
of the Senate Commiitee on Governmental Affairs

- Lnphasis on health effects ot low-level iomizing radiation;
radiation safety, identification of personnel involved in
testing; and fallout from t2sis.

T March 1974

Subcommitice on Energy, Nuclear Proliferation and Federal Services
of the Senate Committce on Governmental Affairs

--  Emphasis on prograss made by DNA and the Service teams
to identify participants in U.S. atmospheric nuclear weapons
testing and possible exposures to omzing radiation resulting
from their participation.

& May 1979

Senate Commitiee on Yererans' Affairs

-~ Emphasis on declassification of documents relevant to U5,
atmospheric nuclear weapons testing and on dose
reconstruction for test participants with no or incomplete
dose records.

20 Jung 1979

Senate Commitiee on Labor and Human Resources with incomplete
duse records

--  Emphasis on proposed Bill §. 1483, which would make the
U.S. liable in incidents retated to fallout from U5,
atmospheric nuclear (ests,

27 Qctober 1981
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Table 1-3. Congressional hearings at which DNA representatives have given testimony. (Cont’d)

Committee Date of Testimony

Senate Committee on Veterans' Affairs & April 1983

--  Emphasis on the status of the NTPR program and VA's
adjudication process.

Subcommittee on Oversight and Investigations of the House 24 May 1983
Committee on Veterans' Affairs

-~ Emphasis on the NTPR program, Operation CROSSROADS,
and the Stafford Warren papers.

Senate Committee on Veterans' Affairs 11 December 1985

-- Emphasis on issues resulting from a General Accounting
Office (GAQ) report on radiation exposures received by
participants in Operation CROSSROADS, the first postwar
nuclear rest series, conducted in 1946 at Bikini Atoll.

Compensation, Pension, and Insurance Subcommittee of the House 13 November 1991
Commiitee on Veterans' Affairs

-~ Emphasis on the extension of the list of presumptive Service-
comnected diseases and the requirement that DoD and VA
study additional radiation exposure activities.

DNA has also responded to requests for information from U.S. and foreign print and
electronic media. It has provided data on NTPR to both national and local television programs
and publications, including "60 Minutes," “20/20." "Good Morning, Washington,” Mational

Geographic. People magazine, The Washington Post, and the Los Angelcs Times.
TASK 6

NTPR's sixth task was to identify and notify individuals whose radiation doses exceeded the
current federal exposure guideline for radiation workers and to offer veterans free medical
examinations at VA hospitals. Notification and medical examination programs exist for three
categories of DoD test participants: over-25-rem” participants, Desert Rock officer volunteer
observers, and over-5-rem participants. In addition, free VA medical examinations are available
upon request to zll veterans of atmospheric nuclear testing. See Scction 4 for a discussion of the
VA examination process.

*See Appendix B, Glossary, for definitions of rem and other technical terms.
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In March 1979, the notification and veterans medical examination program was initiated
for all test participanis wilh curnulative doses from U.S. atmospheric nuclear testing in excess of
25 rem. The threshold of 25 rem was selected because it was the recommended national guideline
for a one-time, planned exposure under emergency conditions.

As of 1986, NTPR had wentified 39 DoD personnel who received doses over 25 ren:.
Most of these cxposures resulted from a wind shift at Shot BRAVO, detonated on 1 March 1954
at Bikini as part of Operation CASTLE (see Section 6.10). OFf the 37 panicipants who had
identifiable addresses and could be contacted, 19 wanted examinations, five did not; 12 veterans
took the examunations (Johnson, & June 1986).

In May 1979, the DoD notification and VA examination program was expanded o include
officer volunteer observers who took part in the Desert Rock troop exercises during the testing,
These volunteers were closer to ground zero than any other participants at shot-time. The officer
voluntecr ohservers at Shots NANCY (24 March 1933), BADGER (18 April 1953), SIMON (25
April 1953}, and APPLE 2 (5 May (955) also received measureable neutron radiation doses
{Defense Nuclear Agency, April 1984). The first three of these shots were part of Operation
UPSHIOT-KNGTHOLE and are discussed in Section 6.9, The fourth, Shot APPLE 2, was part
of Operation TEAPOT and is discussed in Section 6.11. As of 1986, NTPR personnel had located
current addresses and writien 40 of the officer volunteer observers, as noted in Scctions 2.2.2,
233,242 and 2.5.2 (Johnson, 6 June 1986},

In June 1979, the Dol notification and VA medical examination program was expanded
to include all veterans with doses over 5 rem in 12 consecutive months. Five rem per calendar
year 15 the current Federal guideline for allowable annual dose (0 radiation workers. As of 1986
(his program included 1,430 personnel, and NTPR had contacted about 70 percent of them, using
records 25 to 40 years old in their offort to find current addresses.

TASK 7

Work continues on this NTPR task, to sponsor independent NAS studics of the mortality
of (est participants. Sections 9.4.1 and 9.5.1 discuss these studies.

TASK 8

Early in the NTPR Program il appeared that DNA and the NTPR teams had completed this
task, research on the .8, occupation of Hiroshima and Nagasaki. DNA issued a detailed tact
sheet about the occupation forces on 6 August 1980 and has since provided this data to aii
occupation personncl who have called or written DNA. A detailed dose reconstruction, using
assumptions chesen to give an estimate of the maximum possible dosc, has ajso been completed.
The conclusion, reported in Section 3, is that the radiation doses received by members of the
oceupation forces were very low (Defense Nuclear Agency, 6 August 1980). After the passage
of Public Law 100-321, which resulted in the VA defining the term “occupation of Hiroshima or
Nagasaki, Japan, by United States forces,” DNA made a concerted effort to identify these
participants. As of 30 September 1993, DNA had identified 195,814 personnel. (Personnel who
were at both Hireshima and Nagasaki are counted twice in this otal )
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TASK &

NTPR personnel rescarch individual participation and radiation exposure data in response
to inquiries from veterans and their families, the VA, Congress, and other interested parties. This
15 an ongoing effort.

1.5 SUMMARY OF RADIATION DOSES.

Doses to partictpants in the LS. atmospheric nuclear tests are determined through several
means. Film badge dosimetry, when available, provides a measwe of the external garnma radiation
doses to persons wearing film badges. The primary source of recorded film badge dose data is the
file maintained by REECo, the official DOE master repository of dese records for U8, nuclear
WwWEApOns st

Using contractor support, DNA also provides reconstructed doses for those personnel who
were not issued film badges and/or whose dose records are missing or incomplete. These dose deter-
minations, described in Section 8, are based on specific unit activities and actual radiciogical
conditions. Doses so determined correlate well with film badge readings when the circumstances
of exposure are generally known.

Findings to date indicate that most external gamma doses to personnel at the tests were quite
low--averaging aboul 0.63 rem. (The 1986 edition of For the Record notes that this average was 0.5
rem.  The increase is primarily due to the discovery of additional information concerning the
compleleness of recorded dosimetry data and the apphication of reconstructed doscs from available
radiological information to cover unbadged periods.) Many participants received no dose at all, and
less than one percent exceeded 3 rem, the current annual whole body dose limit recommended by
the National Couneil on Radiation Protection and Measurements, Table 1-4 presents data provided
by NTPR that show the breakdown of all external gamma doses, both recorded and reconstructed.

The dose totals given in Table 1-4 do not precisely match the estimated numbers of
participants lor the specific test series given in Section 6 or the cstimated number of DoD
participants in the U.S. atmospheric nuclear tests. This is because some individuals were in more
than one test series. Consequently, the table of dose totals containg some double counting,
However, while the numbers 1n Table 1-4 will be adjusted with further research and analysis, the
overal] results are not expected to change appreciably--the preponderance of doses are expected to
remain 1n the level below 0,63 rem. DoD participants in this table and the tables summarizing
external doses for each test series in Sectlon 6 represent military personnel, civilian emplovees of
the military services and their contractors.
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Consequently, civilians do not form a distinct category in some tables as was the case in the 1986
edition of this history.

During Operations UPSHOT-KNOTHOLE (1953}, TEAPOT {19535), and PLUMBBOB
{1957), all at the NTS, about 16,000 military cbservers and maneuver troops were exposed to
neutron radiation while observing nuclear tests from forward locations in the shot areas. Of these,
44 were volunteers positioned closer to ground zere than the other troops. Through
reconstruction methods described in Section 8, neutron doses for the voluntesrs were determined
to be as high as 28 rem, while the highest neutron dose received by regular troops was 1.4 rem
for the 500 observers at Shot TESLA, Opecation TEAPOT, Neutron doses (o all other troops
were calculated to be less than 0.5 rem.

At some operations, the circumstances of radiation exposure were such thal some
participants may have ingested or inhaled radicactive materials. Another aspect of the NTPR dose
reconstnuction program is the estimation of such internal doses, where applicable. A "dose
screen” methodology is applied 10 each internal exposure sifuation investigated to determine the
possibility that the 50-year commitied dose to the bone could exceed 0.15 rem. The internal dese
assessment for over 85% of the participants falls below that level. (See Section 7.2.3.)
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SECTION 2
WORK OF THE NTPR TEAMS

Sinee January 1978, DNA has been the executive agent foe the NTPR program; however,
the mulitary service teams and a separate team at DNA's Field Command in Albuquerque, New
Mexico, performed the tasks assigned the Agency from 1978 until the program was consolidated
under DNA in late 1987 and early 1988, These five teams expended considerable time, personnel
effort, and funds meeting their responsibilities. This section sketches their common challenges
and traces the efforts and accomplishments of each team.

2,1  COMMON CHALLENGES.

Each NTPR team was responsible for a different constituency and had a distinctive history.
At the same time, the teams sharcd a number of experiences.  They all, for example, had certain
problems with inadequate documentation from the testing period, although some teams had more
difficulties in this area than others. These problems posed challenges to the teams in fulfilling
their responsibilities, such as determining a veteran's role in a nuclear test.

2.1.1 Documentation from the Testing Period.

Inadequate documentation was a significant problem, even though many of the source
materials are detailed and useful. The sources, written some 30 to 50 years ago, are housed in
some 194 private, public, and government repositories scattered nationwide. In addition, the
extant Dol records of the U.S. atmospheric nuclear test program do not emphasize personne)
participation and exposure da, as Vice Admural Robert R. Monroe explained in testimony given
on 20 June 1979 betore the Senate Committee on Velerans' Affairs (U5, Congress, Senate, June
1979):

The reason that DoD records do not meet today's needs in this specific area derives
from the views of medical science in the 1940s and 1950s concerning the hazards
of ionizing radiation. Both national and international autherities at that time were
more certam than they are today that there is negligible health risk from exposure
to low-levels of ionizing radiation {e.g., 4 few rem). Thus the DoD-allowed
exposure limits per test or series (typically 3 to 5 rem) were regarded primarily as
operaticnal safety gutdes, and once doses had been kept within these lirnits, their
recording was not, in all cases, accomplished with an eyve on permanency .

A major fire at the Mational Personnel Records Center (NPRCY in 51, Louis, Missouri,
compounded the difficulties. Beginning on 12 July 1973, the fire burned for four days. It
damaged 17.5 million records of Army personnel discharged between 1912 and 1959, 2,000
records of Aoy personnel discharged in 1973, and one million records of Air Force personnel
whose last names began with the letters [ through Z and who had been discharged between 1947
and 1903 Many other records were water damaged. Only 10 to 15 percent of the 1912 10 1959
Army records were recovered, while about 40 percent of the Air Force records were salvaged
(zeneral Service Administration, Aprl 1977, pp. 31, 36, 60). The destruction of these documents
created problems particularly for the Army, as is discussed in Section 2.3,
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2.1.2 Responses to File A Personnel.

The NTPR program evolved into a much more extensive effort than had originally been
envisiened by Congress, government crganizations, 2nd the NTPR tezams. The demanding and
lengthy procedure required to tespond to File A personnel provides one example of this effort.

According to established guidelines, the NTPR interviewer requested the following
information from each caller on the toll-free DNA telephone lines: participant's name, social
security number, telephone mumber, date of birth, address, caller's name, caller's relationship to
participant, test series, test event, test location, date of test, participant's receipt ef dosimeter,
participant's use of dosimeter, armed service rank, service number, unit during test, place of
birth, cause of death if participant was deceased, vear of death, and remarks. DNA proceeded
with a follow-up letter to the caller providing informnation on the program. The responsible NTPR
team then conducted rescarch to secure accurate participation and dose data, which were sent in
a final letter to the caller. Each service NTPR team responded to its own File A personnel.

The teams did not formulate any set approach for processing File A inguiries at the
beginning of the task. They did, however, generally use the procedures identified below.

. Collected information
-- Requested specified data from each caller on the DNA toll-free lines
-- Accumulated records from over 100 repositories

- (Gathered data from individuals knowledgeable about the U.S. atmospheric
nuclear weapons tests and personnel participation

® Established data base
-- Entered participants' personal and participation data
- Incorporated relevant dosimetry information frem medical records, REECo
files, Lexington Blue-Grass Sigral Depot records, as well as some 80 other
S0UTCES
. Provided missing dosimetry information
- Reviewed assembled data for gaps
-- Incorporated reconstructed dose information into the data base
. Developed final response

-- Determined participation and dosimetry information

- Sent a lettet to each caller.
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The final File A letters were the conclusion of a lengthy procedure, The drafiing and
processing of these letiers was a considerable effort in itself, although not as demanding as the
preceding research. In 1984 the Navy NTPR (NNTPR) team estimated the average time spent on
this correspondence as shown in Tabie 2-1 {(Buckley, 29 August 1979):

Table 2-1. Average File A lctter processing requirements,

Number of | Tinie Per Record NTPR Work Hours
Function People {minutes) Daily (for 30 records)
Draw Records 1 3 1.5
Process Dose Data I B 10 5
Rescarch/Dvaf. Leuer 3 451 . 225
- Type Lelter 1 15 713
(uality Control 1 _ 10 5
Signature 1 2 1
Mail. Refile. Log 1 3 15
Supervision 1 B 4
Totlal 10 1 Hr. 36 Min. 48 Hrs.

The next five sections summarize the work of the individual service NTPR eams.  The
commentary focuses on key efforts, wncluding responses to File A inguiries from velerans or
family members, assignment of doscs, natfication of medical examination programs, and
investigations for VA claims.

2.2 NAVY NTPR EFFORTS.

The NNTPR was responsible for tracking the largest group of test participants, 52 percent of
the total number reporied by the mititary services as of mid-1986 (Baciocco, 11 July 1984),
NNTPR identified 106,942 Navy personnel, believed to be virwally all of its participants (Bell,
20 May 1986). In addition, the Navy claimed about one-third of the approximately 50,000 File
A inquiries made by that time (Tohnsan, 2 May 1985).

The NNTPR had distinct advantages over the other teams in locating its personnel, Most
of the Navy participants, for example, were o ships during the tests, and their exact locations
cauld be identified through the use of ship logs and daily diaries, The NNTPR had access, too,
to the personnel records systenl maintzined by the Navy, Making good use of these advantages,
the NNTPR made the best initial progress of the Service wams on the tasks DN A assiened i,

The NNTPR concentrated on quality control in the handling and processing of data and
assemnbled information that will be wseful for vears w0 come, With these data, the NNTPR
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prepared a number of tables, a sample of which is given below, that summarized its efforts and
the participation of Navy personnel in the nuclear tests.

2.2.1 Respurces.

The NNTPR office was established at the Pentagon on 21 February 1978, The Project
Managers, from the beginning of the effort until April 1987, were Captain Thomas H. Sherman,
February to April 1978; Captain Andrew G. Nelson, May 1978 (o June 1979; Captain James R.
Buckley, June 1979 to April 1981; Commander R. Thomas Bell, May 1981 {Acting Project
Manager); Captain William H. Leefiler, June 1981 to September 1984; Commander R. Thomas
Bell, October 1984 to September 1986; and Commander Karl G. Mendenhall, September 1986
to April 1987, when DNA took over NNTPR's work. As of 1 May 1986, the NNTPR had used
195 person years and speat $2,256,000 (Johnson, 8 July 1986). Tables 2-2 and 2-3 itemize the
annual expenditures (Bell, 20 May 1986):

Table 2-2. NNTFPR personnel effort.
(in person years)

FY78* | FY79 | FY8D | FY81 | F¥82 | FY83 FYR4 FYB&** | FYS6
Military
Oﬁ_fﬁﬂl' 2.08 4 3.75 2.92 3 3 2 2
Enlisted 075 | 217 | 171| z206| 1.2 1 1 1 1
Civil Service 0.83 3142 3.62 3 2 2 2 1 1
Contractor 1.67 | 20.67 | 35.07 | 21.11 15 14 14 4 4
Total 533 | 3926 | 44,15 | 2909 | 21.25 | 20 20 R B
*  FY78-FY84: Research and program development phase.
** FY85-on: Maintenance office phase.
Tabie 2-3, NNTFR costs.
{in thousands of dollars)
FY7s FYTY FYE( FYE1 FY82 FYBY | FYS4 | FY85 | FYS86
Separately 205 1,524 | 1,748.1 | 1,032.7 B3G 053 801 o 00
identifiable
costs
Salaries and T1.6 173.6 177.7 191.7 220.6 208 210 150 150
benefits **
Total 2766 | 16976 19258 | 1,2244 | 1,059.6 | 1,161 | 1,011 450 451

* Contracts, services, travel, malerials, equipment rental, etc. less items in**,

*+ Uniformed military and civil service personnel only.
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2.2.2 Resulis.

The NNTPR identified and assigned external gamma doses to virtwally all of the Navy test
participants. The summaries in this section detail the team’s fulfillment of its assigned
responsibilities.

Besponse o File A Personne]. As of 1 May 1986, the NNTPR had matled neariy 20,000 File A
letters containing information on participation and dosimetry data to Navy personnel who had
contacted DNA (Bell, 20 May 1986). Approximately 300 follow-up letters were sent as dose
reconstructions were completed. The NNTPR also mailed more than 1,500 final lenters o callers
who reported participation in the cccupation of Hiroshima/MNagasaki as well as to callers found
to b non-participants in either the occupation or U.S. atmospheric nuclear testing,

Assignment of Doses. The NNTPR had recorded and/or calculated radiation doses for nearly 99
percent of all Navy test participants. The team and iis contractors asscmbled this information by
searching through medical and historical records, by using film badge information, and by
reconstructing doses when film badges were not available, or complete.

The NNTPR reviewed over 89 percent of the participants' medical records {more than
105,000 records). Rescarchers accomplished most of this work during a one-vear period, when
they examined about 1,700 records a week (Johnson, 2 May 1985),

Doses had to be reconstructed for more than half the Navy participants since only about
45 percent of these personnel had recorded exposure data. The effort was even greater for
Operation CROSSROADS, conducted in 1946 at Bikini as the first postwar nuclear [est series.
Because no participants were badged for the entire operation and many were net badged at all,
reconsiructed doscs covering at least a portion of the operation were needed for all of the then
estimated 38,000 Navy participants in this operation, The NNTPR spent more time determining
the doses for CROSSROADS personnel than it did for Navy participants in all the other series
combined. Commander R. T. Bell, acknowlcedged the chalienge of CROSSROADS when he
referred in an interview to the "massive etfort” expended by the NNTPR and DNA contractors
on dose reconstruction (Johnson, 2 May 1985).

MNotification of VA Medical Examination Programs. The NNTPR had a total of three personnel
in the Over-25-rem Program, tive in the Volunteer Observer Program, and 503 in the Over-5-rem
Program, as shown in the table below. Approximately 65 percent of those in the Over-3-rem
Program participated in Shot BRAVO of Gperation CASTLE (Bell, 20 May 1586).

The NNTPR sent notification letters to all personnel in these programs having identifiable
addresses, a number totaling 464, Of (his group, 150 participants stated that they wanted the
medical examination being provided by the VA, Only 108, or 23 percent of the personnel
neified, actually ook the examination (Bell, 20 May 1986).

Table 2-4 provides a breakdown of the NNTPR medical examination programs.
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Table 2-4. NNTPR personnel eligible for medical examination programs
(Bell, 20 May 1984).

1. Over-25-rem Program Number
Total 3
Notifications sent 3
Eeplies received 2
Number deceased 1
Number desiring examinations 0
Number not desiring examinations 0
Mumber not making preference clear 2
Examinations administered 0

2. Officer Yolunteer Observer Program
Total 5
Notifications sent 5
Replies received 5
Number deceased 0
Number desiring examinations 2
Number not desiring examinations 3
Examinations administered 2

i Over-5-rem Program
Total 303
Notifications sent 456
Replies received 285"
Number deceased 58
Number desiring examinaticns 148
Number not desiring examinations a5
Examinations administered 106

Investigations for YA Claims. The NNTPR provided information on participation and dose data
to the VA for 1,045 claims filed for compensation benefits by Navy personne] who believed their

diseases or disabilities were caused by their exposure (o jonizing radiation from U.S. atmospheric
nuclear weapons festing (Bell, 20 May 1986).

*The memorandum of 20 May 1986 gives the number of replics received as 285, but it
accounts for only 243, indicating that 148 Navy personnel replied who desired exmainations and
05 replied who did not desire examinations.
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In compiling data for the VA, the NNTPR developed over 360 unit histories, usually from
one to three pages long, for the ships, squadrons, and staffs associated with the occanic
atrnospheric nuclear tests. These histories provided unit locations and activities during the test
series, unit dosimetry data, and, when available, the radiological conditions present (Bell, May
1986}.

Correspondence Summary. In fulfilling its obligations, the NNTPR processed considerable
amaunts of correspendence. Table 2-5 summarizes both the type and volume of correspondence

for sclected years (Bell, May 1986):

Table 2-5. NNTPR ouigoing correspondence totals,

Type 1978 1980 1982 1934 1985 1986

Personal Inquiry 11 1,226 217 218 107 47
YA Request 14 325 132 212 223 62
Conzressional 8 46 42 17 20 g
Request from Family 1 25 13 B 18 1
Request from Employer 0 12 8 2 2 0
Miscellancous 291 38 262 227 164 30
Mcemorandum for the i3 114 58 59 16 1
Record

FOIA 0 2 35 16 24 2
Attorney's Request 0 13 7 & 4 2
Special Medical Letter 0 586 0 0 0 0
Over-5-rem Letter 0 163 13 { 4 0
Medical Records Request i 483 21 0 2 2
Form Letter 0 552 89 124 135 127
Final File "A" Letter 0 0 5,170 6,632 182 170
Non-Panicipant Letier 0 0 523 271 9 4
Total 358 3,605 6,390 7,793 910 456

2.3  ARMY NTPR EFFORTS,

The Army NTPR (ANTPR} had 50 989 participants, the second largest group, about 25
percent of the total. Of these, about 77 percent took part in continenial United States {CONUS)
tests and 23 percent in the Pacific tests.
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The ANTPR presented these figures, along with others, in its History of the Aopy Nuclear
Test Personnel Review (1978-1987), the only such summary developed by an NTPR Service team
(Department of the Army, 24 September 1987). Unless otherwise documented, the following
sections are drawn from this text.

2.3.1 Objectives.

In 1978, the ANTPR began pursuing its assigned tasks by researching Army documents,
developing a data base, and corresponding with individual participants {Johnson, 25 June 1985).
Tt concentrated first on perscnnel identification and records retrieval for the operations involving
Desert Rock exercises performed to train troops in tactics for possible use on a nuclear battlefield,
The operations incorporating these exercises were BUSTER-JANGLE {1951},
TUMBLER-SNAPPER (1952), UPSHOT-KNOTHOLE (1953), TEAPOT {1955), PLUMBEOB
(1957}, and DOMINIC IT (1962). This particular focus was selected because of the continuing
CDC epidemiclogical investigation of Shot SMOKY', which was one of the PLUMBBOB tests,
and because of Congressional requests for information. After completing this phase of the
research, the ANTPR team tumed its attention to Army participants in the oceanic series of
atmospheric nuclear tests.

ANTPR researched available Service and medical recerds for participants and reviewsd
the morming reports of Army units. The effort was challenging because of inadequate
documentation of Army personnel participation:

. The 1973 fire at NPRC had destroyed about 85 percent of the Army personnel
records for veterans who had left the Service from 1912 to 1959,

. About 50 percent of the Army participants had been assigned to provisional Desert
Rock units which did not require permanent recordkeeping; and
L The extant records did not provide sufficient information on personnel activities

and locations at the test sites.

To gain the needed information, ANTPR researchers had to check virmally every moming report
for every unit identified as having participated in or having sent members to participate in U.S.
atmospheric nuclear weapons tests. The sheer volume of moming reports made the task extremely
time-consuming.

The ANTPR approach, like that of the other NTPR teams, evolved in response to DNA
directives, along with Congressional and public needs. By August 1979, the ANTPR team had
shifted its primary emphasis from research on individuals to responses to specific groups, such
a5 the Over-25-rem and Over-5-rem participants, officer volunteer observers, and VA claimants.
Section 2.3.3 presents statistics on these efforts.

In late 1982, the ANTPR data eatry staff decreased in number, as personnel and financial
resources were redirecied o handle new priorities within the Army, such as the Agent Crange
Task Force. At about the same time, programming and data entry ermors created problems in the
ANTPR computer system, In early 1983, the ANTPR Program Manager sent a memorandum to
the DNA NTPR Program Manager indicating that these problems, along with the decrease in staff,
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had resulted in considerable curtailment of data entry within the past quarter. DNA and the Army
worked together in the latter half of 1983 o identify the difficulties and prescribe solutions.

In a meeting with DNA on 31 January 1984, the Army agreed to provide funds to contract
for technical support, especially for purifying the ANTPR data base. The contract was awarded
in September 1984, and work commenced immediately toward accomplishment of the five major
ANTPR tasks, beginning with the data base purification. Subsequent tasks involved identifying
personnet and units, determiining radiation exposure and enlering information into the ANTPR
data basc, notifying test participants of their exposure, and responding to requests for information
from veterans, the VA, and Congress,  With the assistance of ils contractor, the ANTPR's
progress toward its objectives was much more rapid.

1.3.2 Resources,

The ANTPR had five chief administraters: Colonel Victor J. Hugo, February 1978 to
septernber 1978; Colongl David P, Lucke, September 1978 to October 1979: Licutenant Colonel
Darwin M. Way, 17 October 1979 to June 1980; Mr. Waldemar A. Anderson, June 1980 to
March 1981, and Mr. Richard 8. Christian, March 1981 to Septemnber 1987.

As of 24 September 1987, the ANTPR had used 2635 person years and spent over
55,600,000, Table 2-6 and 2-7 itemize these expenditures on an annual basis. As shown in (he
table on costs, the expendimures for such items as contracls, services, and equipment increased in
(iscal year 1984, when the ANTFR engaged a contractor o purify its data base and provide other
technical support {Department of the Arimy. 24 Seplember 1937).

Table 2-6. ANTPR personnel ¢ffoct.*
{in persen vears)®
FY78 | FY79 | FY80 | FYBlL | FY82 | FY83 | FY84 | FYS85 | FYS6 | FY§7

10 4] 41 37 37 33 L5 17 17 17

*  Some of the numbers shown differ from the ones provided in (he 1986 edition of this
history. They are based on a later Department of the Army report (dated 24 September

1987},
Table 2-7. ANTPR costs.*
{(in thousands of dallars)
FY78 | FY79 | FY80 | FYB1 | FY82 | FY83 | FYS84 | FY85 | FYS6 | FY87

Separately 23 25 36 40 160 110 720 730 730 730
identifiable

costsM*

Salaries and 168 443 552 507 50 60 66 i50 15 150
benefits**+

Total 191 473 588 347 210 174 786 BEQ 880 B30

* Some of the numbers shown differ from the ones provided in the 1986 edition of this history.

They are based on a later Department of the Army report {dated 24 September 1987).
o Contracts, services, travel, materials, equipment rental, ctc. less items in®**,
*#x  [Iniformed military and civil service perscnnel only.
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2.3.3 Results.
The numbers given below were current as of 24 September 1987,

Response to File A Personnel. By September 1987, when ANTPR was disestablished and its work
taken over by the consolidated effort at DNA, the team had sent final letters to 11,494 participants
afier work was completed on dose information and reconstruction (Depariment ot the Army, 24

September 1987).

N f edical Examination Programs, Among the NTPR teams, ANTPR had the
largest number of individuals, a total of 24, in the Volunteer Observer Program, Table 2-8 below
shows statistics of this program, as well as the Over-23-rem and Over-5-rem Programs. 'The ANTPR
notified all personnel in these programs who had identifiable addresses.

Table 2-8. ANTPR personnel eligible for medical examination programs.

1. Over-25-rem-Program Number
(Samiljan, 8 July 1987)

Total 4

Notifications sent

Replies received

Number deceased

Mumber desiring examinations
Number not desiting examinations
Examinations admimstered

— o o P ol

2. Volunteer Obscrver Program
(Samiljan, 8 July 1987)

Taotal 24

Wotifications sent 24
Replies received 1
Number deceased

Number desinng examinations

Number not desiring examinations

Examinations administered

—_— O WA R —

3. Over-5-rem-Program
(MNelson, 5 October 1987)

Total 358
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Tahlc 2-8. ANTTR personnel eligible for medical examinatioa programs. (Cont*d)

Personnet notificd 301
Desiring physicals 90
Not desining plyysicals 34
Mo responses 157
Personnel not notified 257
Insuflicient information®

{no addressno S5N) 153
Addresses (knowm) |
55 (mo addressesy? 3%
Deceased Ha

* Includes those returned for hcorreet/unkonos i address.

Investioations for YA Claimsg, The ANTPR provided pariicipation. unit histories. and dose data for
about 1,200 VA inguiries received conceming Army velerans {Samifjan., § Tuly 19587) Decause of
the inadequate documentation of Army personne] participation as discussed carlice, ANTPR
researchers had to serutinize individual unit moming ceports and sccondary sources 1o verily
clalmanis' parlicipation in the atmospherie nuelear tests,

24 ATR FORCE NTPR EFFORTSA.

The Aar Foree NTPR (AFNTPR) team was responsible for about 23,000 participants, which
is approximately 12 percent of the total number of ULS. nuelear test participants, 16 was tasked with
assembling partictpant and dose 1nformation for 1ts personnel 1 those series after 1947, when the
Aar Force was cstablished as a separate military service, The Arts Adr Force porsonnel who took
part in the two preceding operations, TRINITY (1945) and CROSSROADS (19403, were the
responsibility of the ANTPR. The exceplion invalved Army Al Foree participants who [ater caterod
the Alr Force and took part In subscquent atmospheric nuelear test series. TINA assigned
responsibility o AFNTPR for compiling Army and Air Foree records on these personie] in respuonse
o claims filed with the VA (Johnson. 23 May 1983,

2.4.1 Resources,

The AFNTPR Team Chicf. part of the Adr Faree Surpeon General's office, oversaw the cffor,
which was conducted at the Qceupational and Envitemmentai [lealth Paboratery (OFEHLY Brooks
Air Foree Base (AFB) Texas, ORI had a radintion services division and was a loeical
organization for involvement.

AFNTPR was officially established in March 1974 During 1978, when a basis wos being
Laid for the AFNIPR, Licutenant Colonel Georae 5. Kush, USALL attended N TPR mectings, The
fitst AENTPR Team Chief was Colone! Paul F. Fallon, who held the position (rom March 1979 10
February [984, His successor was Colonel Wilham [3. Gibbons, Februaey 1984 w Tune 1988, The
foltowing Project Officers managed the AVNTPR office at OLHI:  Captain Joha L. Ricci.
September 1978 to Seplember 1979 Capiain Robert ). Berger. Seprember 1979 10 Moy (981
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Captain David 5. Pius, May 1981 to June 1985; Mr. John A. Herman, June 1985 to January
1986; and Mr. William D. Holland, January 1986 to June 1988,

As of 1 May 1986, the team chiefs and project officers had overseen a total AFNTPR
expenditure of 175 person years and $3,924,000. The numbers were largest in the early 1980s,
as with the other Service teams. Tables 2-9 and 2-10 indicaic the annnal expenditures (Gibbons,
30 May 1986; Pius, 23 May 1985):

Table 2-9. AFNTPR personnel effort,
{in person years)*

FY78 FY79 FY§0 FY81 FY82 FY383 FYS§84 FY85 FY8é6
0.18 7.65 33.7 44 .30 38.30 25.5 16.0 7.0 2.0
* Does not include Air Staff time.
Table 2-10. AFNTFPR costs.
(in thousands of dollars)
FY78 | FY79 | FY80 | FY81 | FY82 { FYR) | FYS84 | FY85 | FY86
Separately identifiable 1.3 143 523 72 590 486 7 2.5 1.5
CosLs**
Salaries and benefits*** 4.1 106y 187 285 s 231 236 33 24
Toral 56 248 7121 1007 205 717 243 60.5 255
*+ Contracts, services, travel, materials, equipment rental, etc., less items In *%%,
ok &

Uniformed military and civil service personnel, but does not inchule salacies for Air Staff.

Inquiries at the Air Force Office of the Surgeon General, Bolling AFB, Washington, D.C., and
al Brooks AFB, did not reveal records documenting the AFNTPR personnel effort or cosis afier
1 Octlober 1986,

2.4.2 Resulis.,

By 1985, thc AFNTPR believed it had successfully completed most of its tasks. Team
project officers attributed much of the success to a solid research effort, conducted at such sites
as Brooks AFB, Kirtland AFB, Maxwell AFB, Randolph AFB, Scott AFB, Tinker AFB, LANL,
and REECo {Johnson, 23 May 1985).

Response to File A Personne]. The AFNTPR finished sending letters (o participants who called
DNA on the toll-frec number. As of 1 May 1986, the team had completed 8,047 File A cases,

which comprised 100 percent of the then known Air Force cases (Gibbons, 30 May 1986).
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The AFNTPR was responsible for a lesser number of File A personnel than the NNTPR
and the ANTPR. The task for the AFNTPR was compounded, however, because many Air Force
participants attended more than one series and thus required comparatively more research.

Mareover, some Air Force personne] were crewmembers aboard aireralt that staged from
air bases outside the immediate area of N'TS and renired to those bases after participation without
landing near NTS. These men, numbering perhaps several hundred, have proved very difficult
to identify.

Assignment of Doses. As of 1 May 1986, compilation of dose information for then-known Air
Furce test participants ncared completion. The AFNTPR had identified 23,403 of the estimated
205,660 total participants (Gibbons, 30 May [986). This data base became an integral part of the
Adr Force Master Radiation History Repository at OEHL.

Notification of VA Medical Examination Programs. The Air Force had 32 individuals in the
Over-25-rem Program, the largest number of participants for this program among the NTPR
teams,  Twenty-five Air Force participants were stationed on Rengerik Istand where an
uncxpected high level of fallout from Shot BRAVO of Operation CASTLE (1954) occutred, (See
Section 6.10.)

Civud-sampling pilots and crews often received higher doses than did other test participants
hecause their missions required them to tly near and through the clouds resulting from the nuclear
detonations. The cloud-sampling teams were commonly authorized special exposure limits so they
could accomplish their assigned tasks. As noted in Section 6, these limits ranged from 3.9 rem
al such series as BUSTER-JANGLE. TUMBLER-SNAPPER. IVY, UPSHOT-KNOTHOLFE. and
TEAPOT, among others, w 10 rem at Operation HARDTACK 11 and 20 rem ar Operation
DOMINTC 1.

Table 2-11 presents statistics on the Voluntcer Gbserver Program, the Owver-25-rem
Program, and the Over-3-rem Program. ‘The AFNTPR notified all personnel in these categories
that had identitiable addresses.

Table 2-11. AFNTPR personnel eligible for medical examination programs.

1. Over-23-rem Program Number
{AFNTPR, 1 Oct 1986)

Total 32
Natifications sent 30
Replies received 22
Number deceased 2
Number desiring examinations 18
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Table 2-11, AFNTPR personnel eligible for medical examination programs. (Cont’d)

Number not desiring exatninations 4
Number not making preference clear 8
Examinations administered 11
2. Officer Volunteer Qbserver Program

(Gibbens, 30 May 1986)

Total b
Notifications sent 5
Replies received 3
Number deceased 1
Number desiring examinations 0
Number not desiring examinations 3
Examinations administered G

3. Over-5-rem Program

{AFNTPR, 1 October 19856)

Total 508
Notifications sent 334
Replies received 185
Number deceased 6l
Number desiring examinations 138
Number not desiring examinations 47
Examinations administered 53

nvestigati v ims. The AFNTPR provided

participatien and dose information for 266 VA claims filed by Air Force test participants
{Gibbons, 30 May 1986}, It gave the same Kinds of data to the Dol for the one Dol claim filed
by a civilian working under contract to the Air Force during nuciear testing (Herman, June 1985).

2.5 MARINE CORPS NTPR EFFORTS,

As of 30 September 1986, the Marine Corps NTPR (MCNTPR) was responsible for an
estimated 11,100 participants in the atmospheric nuclear weapons tests (Martinez, 1 October
1986). To provide participation and dose information for these personnel, the MCNTPR
developed and pursued a vigorous outreach program, which was one of the most distinctive
characteristics of its efforts. The MCNTPR completed most of its assigned tasks, as noted below.
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2.5.1 Resources,

From its inception in early 1978 to May 1986, the MCNTPR engaged a total of 26 Marine
Corps personnel, including four project coordinators: Major Rafael Negron, January 1978 o
April 1979; Captain James W. McNabb, May 1979 to June 1982; Major Michacl J. Shinabeck,
Tuly 1982 10 May 1983; and Major Daniel G. Martinez, May 1983 to April 1987.

As of 1 Aprit 1987, the MUNTPR cifort cost approxiniately 40 person vears and
5848250, The largest expenditures were during 1980-82, as shown in Tables 2-12 and 2-13 the
following tables {Martinez, March 1985; Johnson, 10 July 1986; Gladeck, 16 August 1953):

Table 2-12. MCNTPR effort.
{in person years)

EY78 - FY7o | FYSe | EVEL | FYs2 | Fysa | Fvse | Fvss | yis | Fysr
15 | 48 | 68 ! 65 | 65 | 40 | 30 | 30 | 30 | 075

Tahe 2-13, MUNTPR costs.
{in thowsands of dollars)*

FY78-| 'FY79° | ¥¥80 | wysi:| Fvs2 | Fys3 | vyvsd | Fv8s | Fyse | Fys7
22 | 77 | 168 | 160 | 160 | 0 | so | e | ss | 1625

* To 1 April 1987 when MCNTPR. was disestablished,

The dollar costs are for salaries and benefits. Specific data are not available for contracts,
services, travel, materials, and cquipment rental during FY78 through IYZ7, although the
expenditures were minimal.

2.5.2 Results.

The personnel effort and dollar costs brought some "positive results,” to quote Major
Dianiel Martinez, the last MCNTPR Project Coordinator (Johnson, 14 May 1985). ‘This section
discusses accomplishments beginning with an outreach program, which included commentary on
the MCHNTPR response to File A personnel.

Qurreach Program. One of the specific NTPR tasks, as noted in NTPR fact sheets of the early
and mid-80's, was to "establish personal contact with as many test participants as possible”
(Defense Nuclear Agency, April 1984). The MCNTPR developed an active outreach program,
making this effort its highest priority in 1985 and 1986. The emphasis resolted in a considerable
amount of additional information from participants who had not yvet contacted DNA.
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As of 1 May 1986, the MCNTPR had sent letters with informatien on participation and
dosimetry data to 3,600 of the 4,500 Marine Corps personnel who used the toll-free DNA
telephone number or wrote to the Agency. The correspondence went to all participants having
identifiable addresses. Because addresses had changed and return addresses were not provided,
325 letters were returned (Martinez, 1 July 1986).

The MCNTPR used several straiggies (o locate additional personnel. One of the first
involved a computer comparison between known participants in the nuclear tests and retired
Marines. Personnet who had not yet contacted DNA were sent questionnaires filled in with
availabie information. They were asked to check the incorporated data, complete, and then return
the forms in the stamnped and self-addressed envelopes that had been enclesed (Johnson, 16 May
19853, The last of these questionnaires were mailed in August 1985,

The MCNTPR had good results from the placement of advertisements in periodicals, such
as Leatherneck Mapazine and the Marine Corps Gazette, and from letters sent to Marine Corps
associations celebrating reunions. Among the groups contacted were the 1st, 2nd, 3rd, d1h, Sth,
and Hth Marine Division Associations; the Marine Corps League; and the Woman Marines
Association. The MCNTPR sent 3,000 copies of the circular shown in Figure 2-1 to the 2nd
Marine Division. This circular alone drew 500 responses (fohnson, 16 May 1985). Through the
outreach program, the MCNTPR team, to quote from the letter sent to the 2nd Marine Division
Association, collected “useful information that normally cannot be obtzined from service records.”

Assignment of Doses.  As of 30 September 1986, the MCNTPR verified the participation of
11,067 of the estimated 11,100 Marine Corps test parlicipants. It bad dose information for
10,767, or approximately 97 percent, of these participants (Martinez, 30 September 1986).

Notification of YA Medical Examination Programs. The MCNTPR and the Field Command
NTPR {FCNTPR) fsce Section 2.6) were the only NTPR teams having no personnel in the

Over-25-rem Program. Six Marine Cerps personnel were in the Officer Volunteer Observer
Program and 29 in the Over-5-rem Program, as shown in Table 2-14, The MCNTPR notified
all of the participants, 27, who had identifiable addresses (Martinez, 30 September 1986).

Table 2-14. MCUNTPR personnel eligible for medical examination programs.
1. Officer Volunteer Observer Program Number
Total 6

Notifications sent

Replies received

Number deceased

Number desiring examination
Number not desiring examinations
Number undecided cr unspecified
Examinaticns administered

[P e el =T N =
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DEPARTMENT OF THE NAVY
READCUARTERS UNITED STATES MARINE CORPS
WASHINGTON, 0.C 20380

May 1984
Second Marine Division Association Members
Dear Fellow Marine:

Pleasc excuse the informality of this letter, but this is the best way for me 1o get in touch with
you.

Since 1978, the Marine Corps Nuclear Test Personnel Review (NTPR) has been trying to idennify
every Marine who participated in at least one nuclear weapon event.  The purpose of the NTPR
is to compile data on Marines who could have been exposed to weapon-induced ionizing radiation.
NTPR data will be studied in an effort to elucidate the health effects of exposure 1o low-level
iomizing radiation. The Defense Nuclear Agency (DNA) is the NTPR executive agency for the
Department of Defense.

Marines of the Second Marine Division have taken an active role in America's use and
develepment of nuclear weapons. Nagasaki, Japan, was destroyed by a nuclear weapon on August
9, 1945, and Second Division Marines oceupied that area some six weeks later. Between 1945
and 1962, the United States conducted 235 atmospheric nuclear weapon detonations and tests in
which many Second Division Marines participated.

If you participated in the post World War II occupation of Nagasaki or in at least one nuclear
weapon test, I urge you to call DNA's toll-free NTPR telephone number. Call 800-336-306% to
provide some basic information about your rele in nuclear weapon-related events. If you know
other Marines whomn we might be interested in hearing from, please pass this information on to
them.

It has been our experience that Marines are able to provide for the NTER much useful information
that normally cannot be obtained from service records. To contact the Marine Corps NTPR, write
te Commandant of the Corps (Code MMRB-60), Washington, D.C. 20380. If you already have
contacled DINA, please keep your mailing address current by calling the toll-free number,

Best wishes to you, and I hope that your reunion will be a great success.

Sincerely,

D. G. MARTINEZ
Captain, 1.5, Marine Corps Reserve
Project Coordinator
Marine Corps Nuclear Test Personnel Review
By direction of the Commandant of the Marine Corps

Figure 2-1. Lefter sent to the Second Marine Division Association as part of the MCNTPR
Outreach Program.
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Table 2-14. MCNTPR persennel eligible for medical examination programs, (Cont'd)

2. Ower-5-rem Program Number
Total 29
Notifications sent 21
Replies received 13
Number deceased 3
Number desiring ¢xaminations 11
Number not desiring examinations 1
Number undecided or unspecified 1
Examinations administered 4
Investipations for YA Claims. The MCNTPR provided participation and dose information for 217

VA claims filed by Marine Corps personnel {Martinez, 30 September 1986).
2,6 FIELD COMMAND NTPR EFFORTS.

On 1 May 1931, the organization that became Field Command, DNA, was established as
part of the Armed Forces Special Weapons Project (AFSWP). AFSWP was redesignated the
Defense Atomic Support Agency (DASA) in 19392 and then DNA in 1971, On 7 June 1978, DNA
sent a tasking letter to Field Command DNA requiring it to function generally "in the same
manner as the four military services to provide an input to the NTPR covering the personnel of
AFSWP and their contractors and laboratories for all atmospheric tests™ (Isengard, 6 June 1978},

William 8. Isengard, the first FCNTPR Project Officer, noted that FCNTPR was stariing
"several months downstreamn” of the other NTPR teams and that the delay was both bad and good.
The disadvantage was that FCNTPR would have "less time" for research on Shot SMOKY and
the other nuclear tests. The advantage was that FCNTPR could learn from the experience of the
other teams (Isengard, & June 1978).

Although the initial tasking to FCNTPR seemed straightforward enough, the develepment
of the NTPR program led the team 10 cope with the group of nuclear test participants most
difficult to track and quantify. Included were:

1. Civilian employees of DoD orgamizations at the Secretary of Defense level, such as
AFSWP, and their contractors.

2. Civilian empleyees of agencies other than DeD ard DOE and their contractors.

3. .S, civilian observers, such as members of Congress and corporation executives,
and

4.  Foreign observers, military and civilian,
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In practice, FCNTPR functioned as 2 holding area into which unidentitied participants
were put for further screening (Gladeck, 19 Ausust 1993). The 1eam identificd about 11,900
personnel as participants (Nelson, 12 June 1989). Iowever, most turned out not to fall within
the scope of the NTPR program because no Dol connection could be established.

2.6.1 Respurces,

Field Command recognized the challenge of the NTPR (asking and acknowledped that
"some of our best people” would be required. The personnel needed would include at lcast two
researchers and a computer systems analyst/programmer (Isengard, & June 1978). From its
inception in 1979, the FCNTPR ream usually consisted of three persons, military and civilian.
The following Project Officers coordinated the tean: Mr. William %. lsengard, 1978; Major
James E. Thomas and Majer David E. Hanson, 1979; Captatn Mark L. Davis, 1980 to August
1982, Toe A. Stinson, August 1982 to February 1988, As of 1 May 1986, the FCNTPR eftort
had cost 24 person years and $240,000 (Stinson, 3 March 1986; Johnson, June 1986). The annual
FCNTPR budget, excluding military pay, was about 529.000 and included salaries and benefits
for civilian personnel, transporiation, equipmeant, supplies and materials, and contracted scrvices
(Johnson, 11 July 1985). FCNTPR was discsiablished om 2 February 1988, Exact tigures for
total expenditures and person years during the team's existence are not available, but estimates
of $288,000 and 28 person years seem reasonable based on the record up to May 1986.

2.6.2 Results.

Compared to the other NTPR teams, FCNTPR had a greater challenge identifving its
persennel, their participation, and their doses. The FCNTPR lacked good source documents.
Unlike their counterparts on the ather teams, FCNTPR rescarchers were unable to use ship logs,
marning reperts, or the records gencrated by military retirement pay centers. Morcover, they
experienced difficulties finding information on certain Dol contracting organizations, many of
which no longer existed. To assist research on these organizations, Major Siinson developed and
published a reference book listing the contracting organizations that had been identificd (Stinson,
May 1934).

Eesponse to File A Personnel. The FCNTPR contacted over 300 participants who used the DNA
toil-free lines. Many of these participants, however, were transferred 10 the other MTPR teams.
As of 1 May 1986, the FCNTFR File A consisted of 297 participants who had been identified as
employees of DoD joint-service organizations and their contractor. The tcam sent final letters on
participation and dosc to 119 of these personne) for whom it had addresses. YCNTPR researchers
also wentified approximately 500 Canadian observers of the CONUS 1ests and believed there may
have been as many as 5 more. FCONTPR received permission from DNA to contact the
Canadian government concerning these personnel.
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Notification of VA Medical Examination Programs. The FCNTPR obtained dose information,
primarily from filtn badges, for almost ali of its personnel. Unlike most of the other NTPR

teams, 1t had no pacticipants in the Volunteer Observer Program or Over-25-rem Program, The
tearn had only one participant in the over-5-rem program. Researchers did not succeed in finding
a current address for this individual.

Investigations for Department of Labor Claims. None of the Field Command personnel had filed
a claim with the Dol (Johnson, 11 July 1983).
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SECTION 3
THE CONSOLIDATED NTFR PROGRAM UNDER DNA

From its beginning in 1978, NTPR made considerable progress in collecting, organizing,
and disseminating information on veterans who participated in U.S. atmospheric nuclear testing
and the cccupation of Hiroshima and Nagasaki, Japan, following World War II. By 1986,
however, shortcomings of the five-team approach became apparent. Moreover, it was belicved
that activity in the program would decrease, and enter a maintenance phase. DNA's leadecship
decided that these problems called for phasing out the Service teamns and consolidating the work
under DNA's direct control.

3.1 REASONS FOR CONSOLIDATION.

In 4 memorandurn dated 29 September 1986, distributed to each of the Service secretaries,
Lieutenant General John L. Pickett, USAF, Director, DNA, proposed the consolidation of all
NTPR functions under DNA (Pickett, 29 Seprember 1989). He peinted out that NTPR had
accomplished almost all of the original goals set forth in February 1978 by Vice Admiral R. R.
Monroe, USN, then Director, DNA (Monroe, 13 February 1978). The program's major
accomplishments includad:

. Publishing a 41-volume history of the U.S. atmospheric nuclear tests from 1945
to 1962:

L Identifying 198,000 of the approximately 200,000 participants,
. Compiling dose information for 190,000 participants;
. Sponsoring MAS studies; and

. Corresponding  with over 50,000 veterans to provide them with relevant
informatton.

General Pickett explained that the original research assignment was no longer appropriate.
Original planning had called for each NTPR Service team to complete its research and shift to a
maintenance program. This, however, would lead 1o duplication of effort among the teams and
unnecessary use of resources in a time of reduced funding.

The proposed reorganization would save DoD approximately 5900,000 and open up nine
personnel slots over the next four fiscal years. To fund the conselidated operations at first, each
Service would transfer money to DNA in proportion to the number of that Service's personnel
involved in atmospheric nuclear testing. After fiscal year 1990, DNA would assume all NTPR
financial burdens. General Pickett recommended that because both the Air Force and Navy had
completed their research and moved into a maintenance phase; thetr WTPR work would be
consolidated with DNA in fiscal year 1987 ANTPR still had one year left in its research phase,
so General Pickett suggested that the Army delay transferring functions until fiscal year 1988 or
when the research was complete.  After fiscal year 1987, DNA wonld provide all the manpower
needed for the Army portion of NTPR. FCDNA and MCNTPR were not mentioned in General
Pickett's memerandum.
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3.2 MECHANICS OF CONSOLIDATION.

The Services agreed to consolidation and began turning over their functions and records
to DNA. MCNTPR and NNTPR closed in April 1987 and ANTPR in September [987.
FCNTPR closed in February 1988, and AFNTPR clesed in June of that year (JAYCOR, no date).

Consolidation required considerable work. For example, records filling 130 boxes were
packed and trucked from AFNTPR headquarters at Brooks AFB, San Antonio, Texas, to the
Washington, [.C., area, to be unpacked and installed in the NTPR facility. Each Service team
had maintained its own computer daia base of information on veterans, generally referred to as
File B. Each team's File B was housed on a different model comaputer and each had similar but
not matching data fields. In mid-1988 after considerable effort, the data bases were merged 10
form the NTPR data base.

3.3 NTPR WORK UNDER THE CONSOLIDATED SYSTEM.

Contrary to expectations, the program did not enter & maintenance phase. No major new
tasks arpse, but the work pace in established channels was brisk, and much new informaticn was
uncovered and had to be assimilated. Morepver, Congress passed new legislation allowing many
more veterans to make claims for radiation injury.

3.3.1 Work in Established Channels.

By the time consolidation was complete, NTPR work had settled into two major categories:
{13 Responding to mail and telephone inquiries, and (2) research. These are not isolated from
gach other. Responding to ingquiries often requires research beyond checking a data base or folder
in 2 filing cabinet.

Despite all the work by program personnel in NTPR's early days, troublesome gaps exist
in the program's information. This is true for both information about the activities of personnel
and units and about individual exposure to radiation.  Although some of this information is Jost
forever, some can still be retrieved and program personnel are contimuing to search for data.

3.3.1.1 Responding to Inguiries, Word of NTPR continues to spread, and veterans who have
not previously contacted the program call or write. Their unverified data is entered in the File
A dala base. Then research is conducted to determine whether their participation in U.S.
atmospheric nuclear testing can be verified. Available substantiating daca is subsequently entered
in the NTPR data base. Correspondents are then provided with a written respense.
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Clainis continue to arrive from the VA. As with File A inquirics, research 1s conducted
to verify participation and when reguired, dosimetry data is provided. For many cases that elfort
is fairly strairhtforward, but some reguire intense dosimetry records research. Ina case whete
dosimetry has gaps or doss not exist, the veteran's dose must be reconstructed, an often labor-
intensive, tiMe-CONSUMINE Process,

Less numerons than File A contacts and VA claims are personal letters from veterans who
have already contacted the program, letters from members of Congress seeking information for
constituents, and Freedom of Information Act {(FOIA) requests. File A and VA responses often
follow established patterns that help speed the process. Personal and Congressional inguiries and
FOITA requests are very diverse and often require unique research and non-standardized replies.

3.3.1.2 Research. Several categories of research continue.
1. Research required to meet shorl-term reguirements.

For example, a veteran contacting NTPR for the first time may have belonged to
2 unit not previously dentified as having members that participated in U.§.
atmospheric nuclear testing. In these cases, recorded dosimetry is often lacking.
Therefore, considerable effort is often required 1o verify the veteran's participation
and to assess radiation exposure.

2. Research reguired to improve the dosimetry data base.

Criginally each NTPR Scrvice team was responsible for collecting and maintaining
dosimetry data for identified participants. Disparitics occurred in the way key
terms, such as participant, test site, and operational period, were defined and
applied.

Moreover, each Service team had established its own criteria for:

- assigning reconstructed doses,

- responding to inguiries,

- entering attach and detach dates,

- reporting doses,

- applying "benefit of the doubt,” and

- maintaining an audit trail of dose data

With consolidation and the creation of 2 unified data base, these differences
became apparent. Resgarch, programming, and data entry continue to identify and
resolve these disparities.

In additicn, the dosimetry records of several test series pose major research
challenges.
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For example: During Operation CROSSROADS in 1946, relatively few personnel
were issued film badges, so NNTPR undertook a massive dose reconstruction
effort. As experience with dose reconstructions matured and new data became
available, the dose reconstructions of significant numbers of CROSSROADS
participants required modification.

During Operation GREENHOUSE in 1951, many participants were not badged,
and after the cperation, fallout doses were added to some participants' medical
records or to the 5x8 inch cards on which their badge readings were recorded. The
details of the methods used (o calculate these fallout doses are unknown. NTPR's
program managers decided to recaleulate the fallout doses by the same method used
for other NTPR reconstructions.

The 1954 dosimetry records from Operation CASTLE (1954) are especizally hard
to interpret. Badges were generally issued to a representative number of people
and dates of issue and/or return were often not recorded. Also, many gaps exist
in the badging data. CASTLE dosimetry data is therefore undergoing extensive
review and analysis. This CASTLE data reevaluation will take several more years
o complete.

3. Archival Research.

In the early years of NTPR, the Service teams and those writing the series histories
undertook a major effort to locate relevant documents in government archives and
repositories nationwide, Improved understanding of NTPR's requirements and of
the federal record system have resulted in the discovery of premising records not
previously reviewed. Since NTPR consolidation, DNA personnel have ofien
visited records centers to review these materials. These research trips continue,
as needed.

3.3.2 Impact of Recent Legislation.

On 20 May 1988, Public Law 100-321, "Radiation-Exposed Veterans Compensation Act
of 1988," was enacted (see Section 4.2.1). The VA, in its implementing regulations of this law,
defined as participants, not only veterans who had been at test sites during the period of testing,
but also veterans who:

- Had been at a test site or test staging area and had performed official military
duties in connection with completing test projects or decontaminating test
equipment during a six-month period after the end of a testing period, or

- Had served as a member of the garrison or maintenance forces on Enewetak Atoll

for a defined period after Operations GREENHOUSE, REDWING, or
HARDTACK I, or
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Were assigned duties involving decontamination at Navy shipyards of ships
involved in CROSSROADS.

Additionalty, the VA defined the occupation of Hiroshima and Nagasaki, Japan, as:

...official military duties within 10 miles of the city Jimits of either
Hireshima or Nagasaki, Japan, which were required o perform or
support military occupation functions such as occupation of
territory, control of the population, stabilization of the government,
demilitarization of the Japanese military, rehabilitation of rthe
infrastructure or deactivation and conversion of war planis or
materials.

IFormer prisoners of war who were interned within 75 and 150 miles of Hiroshima or
Nagasaki city limits, respectively, or were repatriated through Nagasaki, were also considered
eligible participants hy the VA. (Department of Veterans Affairs, 3 March 1989)

As of 30 September 1993, 195,814 Hiroshima and Nagasaki participants had been
identified since February 1989, when research reguired by PL 100-321 began. The list of
participating units includes over 500 Army company-size units, more than 80 Marine Corps
company-size units, and over 7 vessels. The total for ships includes not only those that
anchored or docked at Hiroshima and Nagasaki, but also those that passed through the waters
within 10 miles of cach city.

Personnel now verified as participants by virtue of service at test sites or staging areas in
the six-month past-operation periods, as members of the Enewetak garrison or maintenance
forces, or at shipyards after CROSSROADS number 14,146,

3.3.3 Resources.

In April 1987, when consolidation began, first-line supcrvision of the NTPR effort was
already vested in DNA's Radiation Pelicy Division (RARPY, Dr. David L. Auton headed the
effort with Commander R. Thomas Bell, MSC, USN, as NTPR program manager. On 31 August
1988, Commandcr Bell retired from the Navy, and Carlten T. Chapman became acting program
manager. On 5 October 1988 Captain W, J. Flor, MSC, USN, bhecame program manager. Mr.
D. M. Schaeffer succeeded him on 21 April 1993,

From 1987 through 30 September 1993, RARP oversaw total NTPR expenditures of 506
person years and $28 million. See Tables 1-1 and 1-2.
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3.3.4 Resulis.

NTPR's program of aid to veterans consists of File A activities; processing VA, personal,
Congressional and Freedom of Information Act (FOIA) correspondence; and doing the research,
including dose reconstruction and data base building, to support the entire effort. Table 3-1
summarizes File A activitics from 1 September 1988 1o 30 September 1993, (September 1938 is
the firsi month of the consolidated NTPR effort for which full statistics are available.}

Table 3-1. File A activities.
(Defense Nuclear Agency, no date; JAYCOR 4 September 1991 through 6 Cctober 1993)

Incoming information

Telephone calls 13 869
Letters 1,716
Returned questionnaires 2,671
Action taken

Letters with questionnaires mailed 3,093
Other (previous contact, non-participant) 3,516

Table 3-2 summarizes the processing of other correspondence from 1 Septermnber 1988 to
30 Septerber 1993,

Table 3-2. Other correspondence.
{Defense Nuclear Agency, no date; JAYCOR 4 September 1991 through 6 October 1993)

Incoming corvespondence

Congressional 204
FOILA 56
VA claims 4,720

Other (includes VA Medical Center, White 2,218
House, personal, 5-rem and DOI}

Quigeing Correspondence
VA claims 5,120
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Tahle 3-2. Other correspondence, (Cont’d)

Qutgoing Correspondence

Otier (includes Congressional White 2,823
House, I'OlA, personal follow-up, S-rem,
YA Medical Center, and DO

3.4 PROGRAM TRENDS.

Although figures for the NTPR Program are incomplete for 1988, the level of activity
appears 1o have been low compared to both earlicr and later years. The busiest year since
consolidation was 1989, The pace of activity in the NTPR Veterans' Assistance Program
decreased significantly in 1990 and 1991, Incoming veterans' claims inereased slighdy in 1992,
but the downward trend continued in incaming File A calls, letters, and returned questionnaires.
However, as of 30 September 1993, the 1993 wtal for incoming File A calls, letters, and rewrned
questionnaires was already greater than for all of 1992, while the 1993 total Tor incoming VA
claims miakes it appear that the togal for the vear will exceed that for 1992 by about 10 percent.
Table 3-3 summarizes calls and correspondence activity from 1989 through 1993,

Table 3-3. Trends in the Veterans' Assistance Program.

1989 1990 1991 1992 1993*

Incoming File A ealls, letters 7.391 4,514 2,626 1,446 1,536
and returned questionnaires

Incoming VA claims 1,356 941 686 702 387

* Projection based on figures up to 30 September 1993,
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SECTION 4
OTHER INTERACTIONS IN THE NTPR PROGRAM

DOE and VA interact significantly with the NTPR program. Furthermere, as a result of
recent legislatien, DOJ has established the Office of Radiation Programs which also interacts with
NTPE.

4.1 INTERACTIONS BETWEEN DOE AND THE NTPR PROGRAM.

DOE, throvgh its contractor, REECo, maintains the official master file of dose records for
nuclear weapons testing from 1945 to the present. A subset of those data for the period of U.S.
atmospheric nuclear testing from 1945 to 1962 was the basis from which the NTPR master table
was developed. NTPR dosimetry research and dese reconstructions are added to the master file
as they become available. DOE/NYV alsoc has key responsibilities for the Coordination and
Information Center {CIC}. A public archives housed in Las Vepas, Nevada, CIC containg
unclassified and declassified historical decumentation relevant to U.S. armospheric nuclear
weapons testing.

4.1.1 The Master File of Dose Records.

REECo was a prime support contractor of the DOE {originally the AEC) throughout most
of the U.S. aimospheric nuclear weapons testing. It supports DoD and the military Services
through agreements between DOE and DoD {Reynolds Electrical Engineering Co., Inc., no date).

In 1943, REECo was selected 10 construct electrical facilities at Los Alamos, New Mexico,
the site where the atomic bomb was developed. The company began consuruction at the NTS for
the AEC in December 1950. In July 1953, the company assumed responsibility for radiclogical
safety services at the test site. Jt maintained this responsibility throughout the remaining period
of U.S. atmospheric nuclear weapons testing {Reynolds Electrical Engineering Co., Inc., no date).

As early as 1557, REECo began receiving requests for dosimetry information, and it
started collecting all records indicating personnel exposures to ionizing radiation during the U.S.
atmespheric nuclear tests.  This quickly developed into a major «ffort, resuiting in a substantial
nmuraher of records concerning individual film badge issues, accumulations of badges for an
individual for a given series, contemporaneous swinmations of the badge data, some of the badges
themselves, and a collection of other documents pertinent (0 persomnel dosimetry.

In 1966, DNA funded RELECo to automate the information on radiation doses. From 1967
to 1969, five keypunch operators transterred approximately 400,000 records to 80-column
punched cards, organized by continental and oceanic nuclear testing, by year. Of these records,
more than 232,000 were for the 11,5, atmospheric muclear testing period. By 1971, the records
had been transferred to 35-millimeter microfilm, and by 1974 to 16-millimeter microfilm cassettes
and microfiche. In addition, REECo microfilmed 400 boxes of source documents for the
dosimetry records. Thesc documents, like the dose records, were organized chronologically,
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according to continental and oceanic nuclear test series, and were placed on 16-millimeter
microfilm cassettes. [n 1978, DOE and DNA began funding REECo for a dosimetry project to
establish a database of all U.S. atmospheric nuclear testing records. The wotal REECo database
now comprises ahout 3.14 million dose records. including those from underground nuclear tests.
Of these, 1,422,394 are dose records tor Dol and AEC participants in U.S. atmospheric nuclear
testing (Johnson, 9-10 Tuly 1985 Reynolds Electrical Engineering Co., Inc., 23 November 19920,

To check the accuracy of the dose dara and complete participants' radiation exposure
histary, the NTPR prozram conducted:

- Research into the historica]l documentation of numerows individual shots and test
SCrics:
- Yerifications of radiaton dose records obtained from 7. 900 medical records of

Navy personned;

» Dose reconstructons for participants in several shots and series, including Shot
SMOKY of the 1857 Operation PLUMBBOBE; and

L Sampie selection of tilm badge readings for members of units that mancuveired in
praximiaty to cach ather and thus should have received comparable exposures.

The NTPR program has always been supparted by the REECo dose data. REECo has
provided dosc data and accompanying source docurments on reguest to U.S. governoent
organizations and individuals. The DOE managers of the dosimetry rescarch project have been
John I Moroney, 1978-1280. and Michael A, Marelli, 1980 to the present. REECo's effonts
weie directed primarily by W. Jay Brady until his retirement in August 1991, when C. Thomas
Bastian assuimed those duties.

4.1.2 The Coordination and Information Center (CIC).

In March 1979, DOFE essablished the CIC, which is a public archive (or unclassified
documents relating 1o U5, atmospheric nuclear weapons testing and offsite fallout,  Administered
by the DOE Nevada Operations Otffice, Las Vegas, CIC is operated by REECo,

CIC began docoment collection in the (ali of 1999, Since then, CIC stafl have indexed
about 260,000 documents. Some of them were originally classified. The classitied documents
were declassificd or sanitized; alt arc now unclassified. Collection activities continve, and it is
anticipated the CIC will ullimately contain about 390,000 documents (Department of Eneray, 4
March 1991; Gladeck, 2 September 1993).

DO s responsible for data collection. One of its contractors, History Associates
Tncorporated (TIAL, is collecting pertinent information under the direction of the Historian's
Office, DOE Headguariers.  The effort initially focused on sources concerncd with offsite
radicactive fallout from U.S. atmospheric nuclear weapons testing at the NTS. It was later
broadened o include documents relevant to onsite fallout, oceanic noclear testing and military
participation,
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HAI has reviewed and sent to CIC selections from some major collections, including
matertals from DOE Headquarters and LANL. The collection at DOLC Headquarters provided
minutes from mectings of the AEC, the General Advisory Committee established by AEC 1o advise
an the testing, and the AEC/Military Liaison Committee, as well as staff papers and records of the
Division of Military Application and the Division of Biolopy and Medicine. The LANL archives
made documents available concerning the Test Organization, which was responsibie for conducting
a number of the atmosphenic nuclear test series; scientific studies performed as part of the tests; and
fallout resulting from the detonations. In addition, some significant coilections were located at such
sites as the Navy Bureau of Ships, the Naval Radiological Defense Laboratery, and the Oak Ridpe
Center lor Atomic Research {Johnson, 20 May 198353,

CIC is a valuabie public resource on U.S. atmospheric nuclear weapons testing. A
substantial number of the documents have been selected by professional historians according 10
cstablished screening criteria, some of which are highlighted in Figure 4-1. These rescarchers have
identificd the materials by location, collection, and folder title. Such identifiers make it possible to
trace the documentation to its original source (Johnson, 29 May 1985, Depariment of Energy, May
1985).

Appendix D provides further information on the scope of the CIC collection and on facility
policies and procedures.

42  COOPERATION BETWEEN THE VA AND THE NTPR PROGRAM.

Un 15 June 1979, Vice Admiral Rebert R, Monroe, USN, DNA Director, and Dorothy L.
Starbuck, Chief Renefits Director at VA, signed a "Memorandum of Understanding on behalf of the
Department of Detense and the Velerans Administration” {later the Department of Veterans Aflairs).
The understanding was "to formalize and improve existing procedures to ensure the most complete
investigation of veterans' tomzing radiation claims." Dol and VA representatives had cooperated
closely regarding these claims during the preceding vear, but thought they were "in a position to do
more, particularly in cases for which no recorded radiation dosage is available.” As stated in the
document, VA would "determine the critical elements of information necessary to support cach case”
and DoD would "thoroughly research each casc to develop as much as possible the information
needed” (Monroe and Starbuck, 15 June 1979). This general procedure has remained intact, despite
the fact that the memorandum was subsequently superseded by vartous pieces of legislation.
Through its Service teams, the N'TPR program gave the VA information useful for its determination
of eligibility for medical care, compensation programs, and service connected benefits (Johnson, 25
Iuly 1983). The same sort of information has been provided since consolidation.
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DOE SCREENING CRITERIA FOR DOCUMENT COLLECTION (&)

QENERAL CRITERIA

All pertinent policy, program, comespondence, and public relations documents of the Atomic Lnergy
Commission and ather Government agencies and organizations relating to 1) radiolegical fallout
onsite and offsite from atmospheric and underground nuctear testing between 1945 and 1972 and
the technology of predicting and measuring that fallout; 2) the hiological and environmental effects
of radiation; 3) the organizational structure and responsibibties, planning, and conduct of nuclear
testing: 4) the development of radiation safety standards. and 3) safety 1ssues and operations
nuclear testing.

SCLECTED SPECIFIC CRITERIA

* All pertinent documents relating o specific military or civilian personnel at the
Mevada or Pacilic Test Siles, mncluding units, locations, assipnments during
atmospheric testing. any radiation dosage received. arganization responsibilities, job
position descriptions. delegations of aurhority, and test series histories as they relate
1o test organization.

. All pertinent documents relating to both an-site and off-site fallouwt, meluding
atmospheric nuelear test exposure or dose predictions. exposure/dose data. and
monitoring policy. technology. instrumentation, training. personael and feld tcam
notes,

o All pertinent documents relating 10 atmospheric nuclear est salety, the development
of radiation satety standards, and reports of and requirernents for decontamination
and cvacuation cither offsite or onsite.

L] All pertinent "alter action” reports concerning atmospheric nuelear tests.

o All acrial and ground monitoning records, including atr sampling. mir ¢rew, or cloud
tracking.

. All pertinent documents relating to cleanup activities. including etlors to

decontaminate tracking aircraft and ships.

Figure 4-1. Selected DOE screening criteria for CIC document collection.
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4.2.1 VA Service-Connected Disability Program.

Public Law 98-542, enacted 24 October 1984 as the "Veterans' Dioxin and Radiation
Exposure Compensation Standards Act,” required the VA to conduct rulemaking regarding its
guidelines for the adjudication of compensation claims. The VA procedures formalized in
response to this act were published in the Federal Register on 26 August 1985 and became
effective on 25 September 1985. Amendments were published in the Federal Begister on 18
Qctober 1989 and 26 March 1993, According to these procedures, the VA Chief of Benefits
Director reviews claims based on U.S, atmospheric nuclear test participation only if the following
criteria are met: (1) the veteran was exposed 1o ionizing radiation as a result of participation in
1.8, atmospheric nuclear weapons testing or the postwar occupation of Hiroshima or Nagasaki,
Japan; (2) the veteran subseguently developed one of several specified illnesses; and (3) the illness
became manifest during the specified time {Depariment of Veterans Affairs, 26 August 1985,
Department of Veterans Affairs, 18 October 1989; Department of Veterans Affairs, 26 March
1993).

Public Law 98-542 zlso mentipned DNA specifically for the first time, thereby formally
bringing the Agency into the VA claims process. The law directed the Secretary of Defense to
promulgate regulations for the reporiing of radiation dose estimates used by the VA in s
adjudication of claims. On 21 October 1985, as executive agency for the Dol NTPR program,
DNA published its finzl rules, establishing minimum standards for reporting nuclear radiation
doses for DoD participants in the U.S. atmospheric nuclear test program {Defense Nuclear
Agency, 21 October 1983).

In reviewing a claim brought under Public Law 98-542, the VA Chief Benefits Director
considers such factors as the most probable dose, the relative sensitivity of the involved tissue to
induction of the specified condition by iomizing radiation, the veteran's gender and pertinent
family history, the veteran's age at time of exposure, the time elapsed between exposure and onsct
of the disease, and possible contributions to the disease made by exposures to radiation or other
carcinogens that were not Service cormected. The Chief Benefits Director may request an
advisory medical opinion from the ¥A Chief Medical Director or frem an outside consultant
selected according to the provisions of its final rules. The Chief Benefits Dxirector then submits
his decision on the claim to the Regional Office of jurisdiction, which makes the final
determination (Department of Veterans Affairs, 26 August 1983).

Under Public Law 100-321, "Radiation-Exposed Veterans Compensation Act of 1988,"
enacted 20 May 1988, no dose determination is required for veterans with one of the diseases
specified in the law. A connecticn between participation in U.8. atmospheric nuclear testing and
the disease is presumed by the statute, Therefore, the veteran's disease, its time of manifestation,
and documentation of pacticipation in U.S. atmospheric nuclear testing are the relevant issues
{Department of Veterans Affairs, 21 June 1989). Except for leukemta, the illnesses identified in
the law had to be manifested within 40 years beginning on the last date on which the veteran
participated in a radiation-risk activity; the presumptive period for leukemia was 30 years
{Department of Veterans Affairs, 21 June 1989). The VA published its implementing regulations
for Public Law 100-321 on 21 June 1989 in the Federal Register.
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Public Law 102-86, "Veterans' Benefits Program [mprovement Act of 1991," enacied 14
August 1991, amended Public Law 100-321 by making the presumptive period for all illnesses
listed 40 years. It also expanded coverage of Public Law 100-321 to members of the Reserves
and National Guard who participated in U.S. atmospheric nuclear testing.

Public Law 102-578, "Veterans’ Radiation Exposure Amendments of 1992." ¢nacted
30 October 1992, further amended Public Law 100-321 by entirely eliminating the 40-year
presumptive period and by adding salivary gland and wrinary tract cancers to the list of illnesses.
Fuhlic Law 102-578 also amended Public Law 98-542 by requiring the idemtification and review
of other possible radiation-risk aclivities performed by military personnel prior 1o 1970 and to
review scientific evidence on whether bronchio-alveolar cancer was caused by ionizing radiation.

The diseases covered by Public Laws 98-542, 100-321, 102-86, and 102-578 are listed in
Table 4-1. Also shown in the table are the illnesses covered under Public Taws 101426 and 101-
510 {sec Section 4.3},

If a veteran or eligible family member helicves a veteran's disease or disability resulted
from radiation exposure incurred during U.S. amospheric nuclear testing or the
Hiroshima/Nagasaki occupation, they may file for benefits with the nearest VA Repional Qffice.
The VA then requests DINA verify a veweran's participation and determine the radiation dose
{(when applicable). NTPR persommel research all claims trom the VA that have as a basis
participation in the U.5. atmospheric nuclear tests or the occupation of Hiroshima and Nagasaki.

Up 10 mid-1986, the Service teams had provided VA with information for 2,302 claims.
Scction 2 gives these statistics for each Service team. From January 1988, when consolidation
was in progress, through September 1993, NTPR responded t0 5,431 VA claims (Defense Nuclear
Agency, no date; JAYCOR, 4 September 1991 through 6 October 1993), Claims statistics for the
period from mid-1986 to January 1988 are not available.

On 18 November 1988, Public Law 100-687, "Veterans' Judicial Review Act of 1988,"
was enacted. The law established a new Court of Veterans' Appeals for the review of claims
denied by the VA Board of Veterans' Appeals. This law has had minimal impact on the NTPR
program.

4.2.2 VA Medical Examinations and Health Care Services,

Since the beginning of the NTPR effort, VA has provided, upon request, a complete
physical examination, including all requisile tests, te any veteran exposed to jonizing radiation
during the U.S. atmospheric nuclear tests or the Hiroshima and Nagasaki, Japan, occupation.
When the veteran requests the physical, VA writes DNA, which attempts to verily participation
and responds with the research results, The NTPR teams sent special notifications concerning the
availability of these examinations to personncl whose radiation doses excecded the Federal
giideline of 5 rem per year for whom it had addresses.
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The "Veterans' Health Care, Training, and Small Business Loan Act of 1981." cnacted
en 3 November 1981 as Public Law 97-72, authorized the VA to provide hospital and nursing
home care and limited outpatient services to veterans who may have been exposed to ionizing
radiation while in service at 2 U.S. atmospheric nuclear test or during the Hiroshima/Nagasaki,
Japan, occupation. This care is not, however, available for disorders determined to be the result
of causes other than exposure 10 ionizing radiation. These exceptions are:

1. Congenital or developmental conditions (conditions the veteran was born with or
which are hereditary};

2. Conditions the veleran had before military service:

3. Conditions resulting from inury;

4. Conditions having a specific and well-established cause, such as tuherculosis and
goul; and

5. Commonr, wellunderstood conditions, such as inguinal bernda and acutc

appendicitis (Department of Vetcrans Affairs, no date).

To receive VA health care, a veteran must have been at the site of U.S. ammospheric
nvelear testing or in occupicd Hiroshima o Nagasaki, Japan. The veteran is asked to supply
in‘ormation to a VA official, who then transmits the data for confirmation to NTPR. The required
in‘ormation is:

name,

branch of service,

service number,

social security number,

name of test series,

date of test series, and

assigned unit during test series (Smith, May 1985)

A medical history, complete physical examination, and diagnostic studics are done for each
veteran requesting VA medical care under the provisions of Public Law 97-72. The examining
physician is directed to pay particular attention to parts of the body most sensitive to lonizing
radiation: the blood, thyroid, salivary glands, lung, bone marrow, and skin (Smith, May 1985).

4.2.3 lonizing Radiation Registry.

Public Law 99-576. "Veterans' Benefits Improvememnt and Health Care Authorization Act
of 1986." signed 28 October 1986, required YA to establish an Ionizing Radiation Registry. It
is to contain the names of veterans who participated in aimospheric nuclear testing or the

occupation of Hiroshima and Nagasaki, Japan and who:

- Apply for hospital or nursing home carg;
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- File & claim for compensation on the basis of a disability that may be associated with
cxposure to ionizing radiation; or

- Die and are survived by a spouse, child, or parent who files a claim for dependency
and indemnity compensation on the basis of exposure of the veteran to ionizing
radiation.

DNA has been requested to provide available doscs for these veterans and gives the VA
computer tapes of the NTPR database upon request.

4.3 NTPR COOPERATION WITH DO.J.

Public Law 101-426, "Radiation Exposure Compensation Act,”" enacted 15 Oetober 1990,
established the Radiation Exposure Trust Fund and anthorizes payments from it to:

L. [ndividuals who were exposed to radiation and contracted specified cancers and other
diseases because they were in designated affected arcas dovwnwind from NT'S, and

2. Employees in uranium mines in specified states who were exposed to designated
amounts of radiation and developed lung cancer and non-malignant respiratory

diseases.

Public Law 101-310, "1921 DoD Authorization Act.” signed into law 5 November 1950,
expanded coverage to government employees and others who were onsite during 115, atmospheric
nuclear tests {18). The law required the Attorney General to develop regulations for the submission
and resolution of claims. [t directed him to consult with the Secretary of Defense and the Secretary
of Enerpy to cstablish guidelines for determining what eonstitutes documentation that an individual
participated onsite dunng an atmospheric nuclear test and what constitutes participation. On behalf
of Do), Captain W. J. I'lor, MSC, USN, NTPR Program Manager, advised the DOJ group drafting
the implementing regulations.

Final rules establishing criteria and procedures for dealing with ¢laims allowed by that
legislation were published in the [ederal Register on 10 April 1992 (Department of Justice, 13 Apnl
1992). BO) created the Office of Radiation Programs (OoRP) 10 admimsler the program. The final
rules require that it forward to DNA for verification claims made by any cmployee of DoD or its
contractors. DNA began receiving DOJ claims in September 1992, By 30 September 1993, it had
received 221 claims, an average of 17 per month.

4.4  CONTRACTORS.

Throughout the NTPR program, DNA has had contractor support. Basically, this has been
of two types: labor-intensive operations and highly technical matters invelving detailed research.
Three major contractors have been involved.




44.1 JAYCOR.

In 1978 JAYCOR was tasked to setup DNA's call-in program and continues to perform that
function. JAYCOR personmel wrote ihe first two historics of the LS. atmospheric nuclear test
series. The company also provided assistance to the Navy, Army. Air Force, and Coast Guard NTPR
eforts. Since the consoludation of NTER under DNALJAYCOR personnel have unilied the Service
team dalabases into the single NTPR database, now also including Throshima and Nagasaki
participants; perforned most of the research required to support the progsran; and dralted for review
and signature by DNA personnel responses i quenies from the VA, veterans, Congiess, and other
interested parties.  In addition, JTAYCOR personne] have monitored Congressional hearings,
provided litigation support. reorganized DNA's library of NTPR documents, and updated this
history,

4.4.2 Science Applications International Coeporation (SAIC),

In 1978, when there was concern over an apparent cluster of leukemia cases among military
personne] at Shot SMOKY of Operation PLUMBBOR (19373, DNA asked SAIC to assess the doses
received hy troop units who manguvered at SMOKY and o compare the findings with siendant ilm
badpe dosimerry. SAIC has been continuously engaged in dose reconstructions lor the NTPR from
that tiae forward. It has produced two-doren published reports of radiation exposure asscssments
covering major troop organizations, whicl baye formed a basis for indevidualized assessments lor
more than 1.300 participants, 1t has also produced (v a subsidiare. JRBY DoD-oriented histonical
reports of most CONUS atmaspheric nuclear tests and (with IRB) the original "For the Record,”
SAIC ongoinyg mission 15 sumimarized as follows:

L Evaluate teehnologies and develop methedologies relevant 1o ionizing radiation dose
reconstruction,

* Colleet and evaluate data relevant to the radiation exposure potential of 0.5,
atmwsphenic nuclear Lest participants,

. Reconstruct external and mtemal radiation doses to generic and individual Dald
atmospheric nuclear test participants. and

. Repart for open scrutiny the above radialogical assessments and respond to official

and public feedback.

In the latter capacity, SAIC has supported the NTPR buefore organizatons including NAS, the
Gieneral Accounting Office (GAO). OTAL and the Federal District Court. as well as contriuning to
Congressional responses,

4.4.3 GE/Kaman Tempo.

GERaman Tempo, onginally part of General Electrie and later part of Kaman Sciences
Corparation. produced all of the histories of the ocemue LLS. atmospheric nuelear tests series exeept
WICGW AN, During the first pan of that effort, 1t had R F. Cross Associales as a sub-contractor.
Morzover, it operates the Dol) Nuclear Weapons Information Analyvsis Center (DASTAC) at Santa
Barbara, Caiifornia. a major repository for both classificd and unclassificd reports and data on
atmospheric nuelear testing. Especially in the carly stages of NTPR. before extensive archival
rescarch had been done. DASIAC was an important source of information for the prosran.
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SECTION 5

THE ATOMIC BOMBINGS AND U.S§. OCCUPATION OF
HIROSHIMA AND NAGASAKI

The United States had two atomic bombs ready for use in early August 1945, They were
both dropped on Japan, the first over Hiroshima om 6 August 1945 and the second over Nagasaki
on 9 August. The Hiroshima weapon was smaller, with a yield of about 13 kilotons compared
to the 21 kilotons for the Nagasaki detonation. They were both air bursts, detonated at about
1,670 and 1,640 feet, respectively. These burst heights were chosen t0 maximize blast damage
and to minimize residuval radiclogical contatmination.

The chjective of the bombings was to bring World War II to a quick end, thereby avoiding
the death and destruction that would inevitably result from the planned invasion of the Japanese
home islands. During the U.S. invasion of Okinawa, 1 Apri! through 21 Jure 1943, the U.S.
casualties included about 12,000 killed, and the Japanese losses appreached 100,000 killed. On
26 July 1945, President Harry Truman urged the Japanese to surrender unconditionally or face
"prompt and utter destruction.” The Japaness ignored the warnings, having heard similar
predictions before fire raids. Subsequently, they lost more than 73,000 people in Hiroshima and
more than 35,000 in Nagasaki. On 2 Scptember 1945, Japan officially surrendered to Allied
forces. The early radiation surveys and the American occupation of Hiroshima and Magasaki
followed shortly thereafter.

5.1 EARLY RADIATION SURVEYS.

In the months immediately following the detonations, ULS. scientists conducied a number
of onsite surveys to be sure that any residual radiation in Hiroshima and Nagasaki would not
present a health hazard to occupation troops or to the Japanese remaining in the cities. General
Marshall, U.S. Army Chief of S1aff in Washington, addressed the first concern in a message sent
to General MacArthur, the Theater Commander. General Marshall emphasized the importance
of early radiation surveys so that the occupation troops "shall not be subjected to any possible
toxic effects, although we have no reason to believe that any such effects actually exist.” Three
series of early radiation surveys followed:

- Scientists from the Manhattan Engineer District (MED), the organization that had
developed the bembs, made rapid radiation surveys of Hireshima on & and 9
September 1945 (on¢ month before occupation troops arrived in that areay and of
Nagasaki on 13 and 14 September (10 days before the occupation troops arrived).

--  They reported neghgible levels of radioactivity in the areas surveyed {Farrell,
1977).
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. The Manhattan Project Atemic Bomb Investigating Group made more extensive
surveys in Nagasaki from 20 Septemiber to 6 October and in Hiroshima from 3 to
7 October 1945,

-~ Their mecasurements, showed the levels of residual radioactivity o be
extremely low (Tybout, 6 April 1946).

. The Naval Technical Mission to Japan surveyed Nagasaki during 15 to 27 October
1945 and Hirgshima on 1 1o 2 November 1943 (Pace and Smith, 16 April 1946).

--  Their findings of negligible levels of radicactivity corroborated the earlier
measurements.

In addition 10 these surveys, the U.S. investigation teamis used data from numerous
separate radiation monitoring surveys, soil and debris sampling programs, and other analyses
conducted by Japanesc scientists after the bombings.

The initial and rapid measurcments taken by the MED served the critically important
purpose of allowing the American occupation of Hiroshima and Nagasaki to proceed as scheduled.
The more extensive surveys by the Manhattan Project Atomic Bomb Investigating Group and the
Naval Mission to Japan resulted in reports since regarded as basic source documenis and listed
in Appendix G.

5.2 RESIDUAL RADIATION IN HIROSHIMA AND NAGASAKI,

After the bombings, two areas of low-level residual radioactivity remained in each city:
An arca of induced radioactivity around ground zero and a downwind area contaminated by
rainout/fallout.

3.2.1 Induced Radioactivity at the Hypecenters,

Roughly circular patterns of residual radiation were created at the times of detonation,
when the high-intensity burst of neutrons from the bomb encountered clements in the soil and
building materials, such as concrete, metal, and tile, in the area beneath the detonation and caused
them to become radioactive. (Examples of elements in which radicactivity can be induced are
aluminum, sedium, mangancse, cobalt, scandium, and cesium.) The induced radipactivity
decreased rapidly since many of the radionuclides produced in this manner had short half-lives
(the time required for the radiation intensity to be reduced from any given value to one-half that
value). For example, alumimum-28 has a half-life of about 2.3 minutes, amnl manganese-56 has
a half-life of about 2.6 hours.
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Figures 5.1 and 5.2 clearly illustrate the area of neutron-induced radicactivity around the
hypocenter (greund zero [GZ]) in each city as of the radiological survey dates indicated. By ihe
time of occupation force arrival (23 September 1945 at Nagasaki; 7 Octeber 1945 near Hiroshima)
the radiation intensity at the hypocenter had decayed to very low levels (0.1 millircentgens” per
hour or less) and the area of measurable radioactivity had diminished to within about one mile
from GZ. It should also be noted that the radicactivity was well within the area of almost total
destruction.

5.2.2 Radieactivity Downwind of the Cities.

As the radicactive cloud moved downwind from the center of each city, rainshowers within
the hour after the deronation caused some of the fission products and unfissioned residue of the
bomb to be carried to earth in a manner similar to fallout. This "rainout” produced a small
pattern of radioactivity on the west side of Hireshima, near Takasu; and a somewhat larger area
east of Nagasaki, with peak levels in the vicinity of the Nishiyama Reservoir.

Figures 5-1 and 5-2 show the areas and intensities of residual radioactivity caused by the
rainout/fallout. Of the four panterns of measurable residual radicactivity remaining in and around
the two cities upon the arrival of the occupatton treops, the most significant was in the vicinity
of the Nishivama Reservoir outside Nagasaki, indicated in Figure 3-2. A peak intensity of about
one millircentgen per hour was measured near the reservoir about the time of the troop arrival.
The terrain in the area was rugged, characterized by steep slopes and heavy vegetation, with few
trails or roads and even fewer buildings. The Japanese population was sparse, and there was litile
need for occupation force presence in the area.

The small rainout pattern west of Hiroshima, had a peak intensity of about 0.05
miilliroentgen per hour when the occupation troops reached this part of Japan.

By the time of the occupation, the intensity of the radioactivity {mixed fission products)
caused by rainout had dropped to less than a thousandth of the intensity one hour after the
detopation. The main reason for this was the rapid overall decay of fission products. In general,
the radioactivity one hour after a detonation (H+ 1} will decay to one-tenth its former level within
the next seven hours. Two days after the detonation, the radiation intensity would have dropped
to about one-hundredth of its H+1 value. Two weeks after the detonation, the intensity would
have decayed to about one-thousandth of its H+1 value.

* A milliroentgen aquals one-thousandth of a roentgen.

59




HIROSHIMA

03

X MITSUBISH.
TUHEAVY IHOUS. CORP,

LEGEYWD

[ Built-up area of city

J 1EEE 2300

scale in yards

— e Severe blast and

fire damage to
structuraes wikthin

UJdIMA

Figure 5-1. Manhattan Engineer District Survey of Hiroshima, Japan, 3-7 October 1945,
60




}

NISHIYAMA
RESERVOIR

URARAMY R

RIVER .

/{b\\
\

CURA -
BARRACES .
MITEURIGHI
SEIPYARE
S~omwoace —_——
= DRYDOCK 1 .
\’\ i LEGEND
& .
oy Severe blast and fire damage
o —— 0 Atructures within
&
EAMICE - E3 Built-up area of cicy
BARRACKS o 1000 2090
- scale 1n wards

E

. Figure 5-2. Manhattan Engineer District Survey of Nagasaki, Japan,
21 September - 4 October 1945,

61




The reduction of radioactivily was atded by heavy rains during autumn 1943 that washed
away some of the residual radiation.  Between the bombings and the start of (he occupation.
approximately 62 centimeters (24 inches) of rain fell in Hiroshima and 82 centimeters (32 inches)
in MNagasaki. The heavy rainfall continued during the occupation, and by | November the cumulative
1otal sinee the bombing was 91 centimeters (36 inches) in Hiroshima and 122 centiimeters (48 inches)
in Nagasaki.

53 OCCUPATION OF JAPAN,

The accupation of the western portion of 1lonshu Island (wlich contains Hiroshima). the
southern Japanese islands of Kyushu {where Nagasaki is located), and Shikoku was the
responsibility of the Sixth U5, Anuy, consisting of the Iand X Anmy Corps and the V Amphibious
Corps (Mannes). Each Corps had three divisions and supporting units. The vecupation force for
this portion of Japan totaled some 240,000 (roops. The Army had primary responsibility for the
occupation of Hiroshima and the Marine Corps had primary responsibility for the occupation of
Nagasaki.

The mission of the occupation troops was o establish conteol of the home iglands of Japan.
cnsure compliance with the sumender terms, and demilitarize the Japanese war machine, The dutics
did not include the "cleanup” of Hireshima. Nagasaki, or any vther areas. nor the rebuilding of Japan.

5.3.1 Hireshima Occupation.

Two divisions, both part of X Comps of the Sixth Army. accomplished the oceupation of the
arcad in the immediate vicinity of Hiroshima:

a d1st Doivision, 7 October 1945 o December 1943

. 24th Division. December 1945 to 6 March 1946, when the U8, occupation of
Hiroshima eame to an end.

The occupation troops Janded at Kure, about nine miles southeast of Hiroshima. One of the
first actions carmied out by the 186th Infantry Regiment. 41st Division was to set up a roadblock in
the vicinity of Kaidaichi to prevent entry inte Hiroshima by miliiary personnel. Units of the (wo
divisions were bilicted 1n barracks, rehabilitated buildings, hotels. and private residences in Kure,
Hira, Ujima, Tennn, Fra fima. Koyaura and Kaidaichi (all within 10 miles of the city limits of
Hiroshima). With the possible exception of a lew troops supporting scientific groups. none of the
occupation forces were hitleted witlun the eity limits of Hiroshima.

Units of the 186th Infantry Regiment, 41st Division, conducted reconnaissance patrols and
other specific daily assignments throughout their arca of responsibality, which included the ¢ity of
[liroshima. 1t is assumed that individuals of the regiment made occasional patrols inte the destroved
arca of the city and that individuals from nearby units of the 415t Division may have made brief
sightsceing trips into the area.  Radiation doses received by these participants and the other
occupation roops are surmmanged 1o Scetion 5.4,
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5.3.2 Nagasaki Occuopation.

While the Hiroshima occupation primarily involved Army troops, the occupation of
Naugasaki consisted mostly of Marine Corps units, with small supperting Navy and Army
elements.

Responsibility for the Nagasaki area was assigned (o the 2nd Marine Division, a unit of
the ¥V Amphibious Corps. During the first three months of the occupation, Division strength in
Nagasaki is estimatied at appreximately 10,000 troops. Division strength averaged about 5,000
to 7,000 for the next three months, throvgh February 1946, and 3,000 wo 4,000 for the last four
months of the occupation, through 30 June 1946,

Three units of the 2nd Marine Division had key roles during varicus periods of the
occupation, as indicated below:

L 2nd Regimental Combat Team (RCT-2), 23 September to early November 19435,
The zone of oceupation included the east side of the Magasaki Harbor and mest of
the nearby county east of the Urakami River.

L RCT-6, 23 September to December 1945, The zone of occupation included the
west side of the Nagasaki Harbor and most of the nearby county west of the
Urakami River.

» 10th Marine Regiment, November 1945 to June 1946, when the Marine Corps
occupation of Nagasaki came to an end. The Regiment assumed the
responsibilities of RCT-2 and RCT-6 upon their departure from Japan.

Specific billet locations have not been identified for all division units, which also inciuded
the 8th RCT, a Headquarters Baitalion, Service Troops, an Engineer Group, a Tank Battalion,
an Observation Squadron, and some smaller organizations. It is known, however, that RCT-2 was
billeted in the Karnigo barracks and RCT-H in the Oura barracks, both shown i Figure 5-2. The
other troops also were billeted in areas well clear of the hypecenter, which was cordoned off.

Five companies of the Army's 34th Infaniry Regiment moved to Nagasaki and Omura
during the last 10 days of June 1946, Approximately 25,000 Marines and 2,000 Army personnel
participated in the occupation of Nagasaki.

Section 5.4 summarizes doses for Nagasaki participating personnel.
5.4 RADIATION DOSES.

Few world events have been as thoroughly documented at the time, and as intensively and
comntinuously studied since, by as many different groups of scientists as the atomic bombings and
related radiation exposures at Hiroshima and Nagasaki. Thus, the patterns of residual radiaticn
are well understood. This vwnderstanding, with other information, provides a solid basis for
radiation dose determination.

The extensive radiation measurements and soil sample analyses taken by numerous
Japanese and U8, scientists in the weeks following the bombings are still available. These results
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and subsequent radiation measurements and sampling have formed the basis for intensive research
over the past 48 years by Japanese and U.S. scientists of every aspect of the bombings and the
radiation after-effects. The Japanese Government and the American NAS have stimulated,
supported, and advanced this research,

Documentation of the U.S. occupation of Japan is voluminous in Army, Navy, and Marine
Corps archives. Unfortunately, however, no central listing of participating units exists.
Consequendy, to mect the requirements of Public Law 100-321 (see Section 3.3.2), extensive
research has been required to determine which units were present, when they arrived, where they
were stationed, what their missions were, and when they left.

I spite of the still-existing gaps in unit data, detailed technical dose reconstructions have
determined the maximum possible radiation doses that might have been received by any
participant. Section 8, Radiation Dose Determination, addresses this process, explaining the
"worst case” analysis used to identify the highest possible dose. Using all possible "worst case”
assumplions, the maximum possible dose any occupation force member might have received from
external radigtion, inhalation, and ingestion is less than one rem. This does not mean that any
individual approached this exposure level. [n fact, it is probable that the great majority of
persennel assigned to the Hiroshima and Nagasaki occupation forces received low radiation
cxposures and that the highest dose received by anyone was a few tens of millirem.
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SECTION 6

.S, NUCLEAR TESTING FROM
PROJECT TRINITY TO THE PLOWSHARE PROGRAM

The United States conducted Project TRINITY, the world's first ouclear detonation, in
1945. From 1946 to 1963, when the limited nuclear test ban treaty was signed, the U.S.
conducted 19 atmospheric nuclear test series, identified below as operations, and a pregram of
testing called PLOWSHARE. In addition, the U.S. staged safety experiments to determing the
weapons' susceptibility to fission due to accidents in storage and transport. This chapter provides

historical summaries of the tests, as shown in Table 6-1.

Table 6-1. Chronological list of U.S. atmospheric nuclear test series.

Project TRINITY, 1945 (CONUS)
Operation CROSSROADS, 1946 (Oceanic)
Operation SANDSTONE, 1948 (Oceanic)
Operation RANGER, 1951 (CONLIS)

Operation GREENHOUSE, 1951
{Cceanic)

Operation BUSTER-JANGLE, 1951
(CONUS)

Operation TUMBLER-SNAPPER,, 1952
(CONUS)

Operation IVY, 1952 (Oceanic)

Operation UPSHOT-KNOTHOLE, 1953
{CONUS)

Operation CASTLE, 1954 (Oceanic)

Operation TEAPQOT, 1955 (CONUS)

Must of the oceanic tests were conducted at the PPG, which consisted principally of the Enewetak
and Bikint Atells in the corthwestern Marshall Islacds of the Pacific Ocean. The Marshall Islands

Operation WIGWAM, 1955 (Oceanic)
Operation REDWING, 1956 {(Oceanic)
Operation PLUMBBOBR, 1957 {(CONUS}
Operation HARDTACK I, 1958 (Oceanic)
Operation ARGUS, 1938 (Oceanic)

Operation HARDTACK 11, 1958 (CONUS)

Safety Experiments, 1955-1958 (CONUS)

Operation DOMINIC |, 1962 (Oceanic}
Operation DOMINIC 11, 1962 (CONUS}

PLOWSHARE Program, 19611962
(CONUS)

are in the easternmost patt of Micronesia. The Marshalls spread over about 2 nillion square
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kilometers of the earth's surface, but the total land area is only about 180 km*'. Two parallel
chains form the islands: Ratak {or Sunrise} to the east, and Ralik {or Sunset) to the west; both
Enewetzk and Bikini are in the Ralik chain at its northern extreme. Figure 6-1 shows these
islands in the central Pacific. It also indicates the localions of Christmas and Johnston Islands,
the sites for most of the DOMINIC I tests.

Most of the CONUS atmospheric tests were conducted at NTS. Established by the AEC
in December 1950, the NTS is in the southeastern part of Nevada, 100 kilometers northwest of
Las Vegas. Figure 6-2 shows the current NTS, an area of high desert and mountain terrain now
encompassing approximately 3,500 square kilometers in Nye County. On its eastern, northern,
and western boundaries, the NTS adjoins the Nellis Air Force Range.

Below are short histories of each U.S. atmospheric nuclear (est operation, Each history
includes a table summarizing external dosimetry information contained in the NTPR data base as
of 30 September 1993.  In these tables the roenigen equivalent in man (rem} is used. 1tis a
modern unit of dose and 1s considered equal to the roentgen (R), the unit of radiation exposure
in use during U.S. atmospheric nuclear testing, If rcaders compare these tables with those in the
1986 edition of this histery or with other reports generated by the NTPR effort, they will see that
these numbers have changed over time. There are many reasons for these changes. New
participants have been identified and personnel previously considered participants have been found
to be non-participants. Reconstructed doses have been added for some personnel whose previous
dose data was based solely on film badges. Reconstructed doses have been recalculated based on
new infoonanion. Dosimetry records, such as issue sheets have been reviewed, revealing now
information. Film badges themselves have been reexamined yielding new interpretations. The
numbers in the tables will continue to change as new information is still being found even though
the NTPR program has been in operation since 1978,

6.1 PROJECT TRINITY.

Project TRINITY was the first detenation of a nuclear weapon. The plutonium-fueled
implosion device was detonated on a 100-foot tower at 0530 hours, 16 July 1945, The test, which
occurred on the Alamogordo Bombing Range in south-central New Mexico, had a nuclear yield
equivalent to the energy released by exploding 21 kilotons of TNT. Figure 6-3 shows (he location
of the bombing range. It left a depression in the desert 9.5 fect decp and 335 meters wide (Maag
and Rohrer, 15 December 1982, pp. 1, 23).

* Throughout this section, surface distances are given in metric units. The metric conversion
factors include: 1 meter = 3.28 feet; Imecter = 1.09 yards; and 1 kilometer = 0.62 miles.
Vertical distances are given in feet; altitudes are measured from mean sea level, while heights are
measured from surface level, unless otherwise noted.

66




abZl

—

-

_—

—

n\!\\\\\\l\\ 1

oSEl aliSl oS3l | ik pSal alblL
[ D —— - —— ._._
\kﬁxﬁlrﬂqﬂﬁm%%ﬂt ! I SR CTE
" o S..____Dﬂm._:qu...rf -
I o . F May
L -] N e
1Y L L IF1d \
R— kY
T3 WD ILNYN == % s3q) by
_ — 1 T 1 T T 1 VORNS \ T
oGk | OOZ'L 0001 DOE 0O5  O00F 00T 0 DOE %, : sy
£HILINGTIN
T I T I T T T T T 7T
DOZ'E O0B DOV DO D09 OOC O 002
E37 W TANLYLS
L i | | | 1
DOPLOOZ' | OUOFL DOE 003 D0F O 0 OOF
|
SV LSHEHD _“
VHAWTVd | ol
|
I g
aNe 15 Ity
__ TivHswy - M3 e, ,.u“:z
. 1
! AHIONDY. \ NG T
_ Nae Vi 3May
__uz__uﬁ.ﬁ Xrg E
: |
1YY H NOLSNHOP | Wrng.
Gp (ANIONOH [ v /Tam_
M wo S1vOv _ﬂ My 1g
IIIIIIIIIIIIIIII — W :
[at S T
i
ATMOIY ___.M
o
—i
| &
H
Fe
& olf
[
15
J 4]
4
_, *or

67




TR RGO J e

1,
[RLE] M RICos

Fauln
A Sooee
Rarce

Targah

Jifh

ARLLTNA

Aok India: W —E WEnREs
Spriegs -

Aj-H

Figure 6-2. The Nevada Test Site,

ok




i3

hak Nalaraso
Jklakoma
wLoe AlaTos
#53n3 re
® Albugquergue
® Socorrs
TRIN:TY Greund Zero
Alamaogordo » Alamogorto
Bombing
Range
Texds
: hExico
Arizona
100 200

K LMETELS

Figure 6-3. Location of Alar ogorde Bombing Range,

o4




People as far away as Santa Fe, New Mexico. and E] Paso. Texas, saw the brilhant light of
the detonation. Windows rattled in the arcas immediately surrounding the test site, waking sleeping
ranchers and townspeople  To dispel any rumors that might compromise the security of this fiest
nuclear test, the Government announced that an Army nunitions dump had exploded. However,
immediately after the bombing of Hiroshima, Japan, on 6 August 1945, the Government revealed to
the public what had actually occurred in the New Mexico desent {Maag and Robrer, 15 December
1982, p. 33}.

6.1.1 Background and Objectives of Project TRINITY,

The United States' effort to develop a nuclear weapon came during World War 17 in response
to the potential threat of a German nuclear weapon  On & Decemiber 1941, President Roosevelt
appointed a committee to determine if the United States could construct a nuclear weapon. Six
months later, the commttee gave the President its veport, recommending a fast-paced program that
would cost up to $100 million and that might produce the weapon by Julv 1944 (Maag and Rohrer,
15 December 1982, p. 33)

The President accepted the committee's recommendation. The elfurt 1o construct the weapon
was turned over to the War Department, which assigned the task to the Army Corps of Engincers.
In September 1942, the Corps of Engineers established the MED, under the command of Majpor
General Leslie Groves, to oversee the development of & nuclear weapon  This eftort wis cade named
the "Manhattan Project” (Maag and Rohrer, |5 December 1982 p. 13)

During the first two years of the Manhattan Project, work proceeded at a slow but steady
pace. Significant technical problems had to be solved. and difficultics in the concentration of
uranium-235 and production of plutonium, particularly the inability to process large amounts, often
frustrated the scientists  Nonetheless. by 1944 sufficient progress had been made to persuade the
scientists that their efforts might suceeed. A test of the plutenium implosion device was necessary
to determine if it would wark and what its offeets would be. Led by Dr. J. Rabert Oppenheimer,
Manhattan Project scientists at LANL were "to make preparations for a tield test in which blast, earth
shock, neutron and gamma radiation would be studied and complete photographic records made of
the explosion and any atmospheric phenomena connected with the explosion” (Maag and Rohrer, 15
December 1982, pp. 13-14)

The planned firing date for the TRINITY device was originally 4 July 1945, On 14 June
1945, Dr. Oppenhcimer changed the test date to no carlier than £3 July and no later than 23 July. On
30 Jung, the carliest firing date was moved to 16 July, even though better weather was forecast for
18 and 19 July The TRINITY test orgamzation adjusted the schedule because the Allied conference
in Potsdam, Germany, was about to begin and the Presidemt needed the results of the test as soon as
possible (Maag and Rohrer, 15 Iecember 1982, p 26).

6.1.2 TRINITY Test Operations.

About B30 military and civilian personncl are verified as having participated in Project
TRINITY or having visited the test site from 16 July 1945 through 1946 (JAYCOR.
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6 October 1993}, All participants, civilian as well as military, were under the authority of the MED.
Project activities included scientfic studies. Miiitary exercises were not conducted at TRINITY
{Maag and Rohrer, 15 December 1982, p. 1).

LANL, which was staffed and administered by the Umversity of California (under contract
to the MED), conducted diagnostic experiments. Before the detonation, civilian and military
scientists and technicians, assisted by other military personnel, placed pauges, detectors, and other
instruments around ground zero. An evacuation detachment consisting of 144 1o 160 enlisted men
and officers was established in case protective measures or evacuation of civilians living offsite
becamne necessary. Such action was not deemed necessary, however, and the evacuation detachment
was dismissed late on the day of the detonation for return to Los Alamos (Maag and Rohrer, 15
December 1982, p. 1).

For the detonation, at least 263 DoD participants were at the fest sitc. Among this group
were 99 personnel divided among three shelters approximately 9,175 meters north, south, and west
of ground zero. No one was closer 10 ground rero at shot-time (Maag and Rohrer, 15 December
1982, p. 310

To determine the extent of the radiation resulting from the detonation, a network of detectors
with remote read-out was installed along routes between ground zero and sach shelter. In addition,
trained monitors with portable radiation survey instruments were assigned to each shelter. No
radiation was detected at the south and west shelters. The remote detectors north of ground zero
indicated that the radigactive cloud was moving in that direction, and a monitor in the north shelter
observed a sharp increase 1n the radiation level. The shelter was consequently cvacuated shortly
after the detonation. It was learned later that the monitor had inadvertently changed an adjustment
on his instrument, which resulted in a false reading, Very little contamination occurred at the north
shelter (Maag and Rohrer, 15 December 1982, pp. 1-2).

To measure offsite fallout, four two-man leams were orgaruzed. They established monitoring
posts in towns north of the test area. These towns were Socomo, Nogal, Roswell, and Fort Sumner,
all in New Mexico. ollowing the detonation, ofFsite teams surveyed arcas bevond the test area by
car (Maag and Rohrer, 13 December 1982, p. 47).

The radicactive cloud the explosion produced moved toward the northeast at an elevation of
between 45,000 and 55,000 feet. Radivactive {allout did not reach the ground in significant amounts
for the first 16 to 24 kilometers of the cloud's path. Once fallout began, it created a swath of fairly
high radicactivity in a northeasterly direction on the ground covering an area about 160 kilometers
long and 48 kilometers wide {Weisskopf and others, 5 September 19435),

(ffsite monitoring teams surveying northeast of ground zero encountered gamma readings
ranging from 1.5 to 15 R/h two to four hours atier the detonation. Three hours after the detenation,
surveys taken in Bingham, New Mexico (located 30 kilometers nartheast of ground zero), found
gamma intensities of about 1.5 R/h. Radiation readings at the town of While, mine kilometers
southeast of Bingham, were 6.5 R/h three hours after the detonation and 2.5 R/h two hours later.
Another team monitoring in a canyon 11 kilometers cast of Bingham found 2 gamma intensity of
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about 15 R/, Five hours later, the intensity had decreased to 3.8 Réa. Tt was estimaled that peak
mtensitics ol gamma radiation from fallout on shot-day were about 7 R at an occupled ranch house
in this canyon area (Maag and Rohrer, 15 December 1982 p. 47),

A substantial amount of activity took place at the test site during the first three days
following the detonation. as scientists entered the ground zero area to retrieve instriunents or perform
cxperiments. Their entry into, activities at, and exit from the test sile were carelully controlled.
When the itinerary indicated operations in regions of known radiation intensity, a limit was set on
the time spent in the area. Radiation detectors were provided, when possible, o permit continuous
momitoring of the exposure. Film badees were also provided w each person for subseguent
determination and recording of the doses reeeived. The number of personnel at the TRINITY test
site diminished rapudly afier 19 July, as the emphasts shilled o prepanng the devices that were o
be used over Japan (Maag and Rohirer, 15 December 1982, p. 383 In late August a fenee was built
around the site to help keep out unauthorized personnel.

6.1.3 Dose Summary for Project TRINITY.

The dosc Linit for TRINITY participants was 5.0 R {ren) of gamma radiation during a
two-month period (Abersald, Jansary 1947, p. 293 Table -2 summarizes the available dosimetry
information:

Table 6-2. Summary of external doscs for P'roject TRINITY as of 30 September 1993,

CGamma dose R (rem)

B {30-0.5 [ =0.5-1.0 | >1.0-3.0 3*3.I}~5.{.I‘ - »5,0-10.0 _}iﬁ.{l_
Army * 377 143 fd to 73 17 3
Navy g 11 1 2 (} 1 {
Total for Each | 385 154 65 11z 73 18 3
Colunin
Cu'rfmlat'we tutal . .. DR 810

¥ Atthe tine of TRINTTY. the Air Force was part of the Aniny and no Marines were present.
6.2 OPERATION CROSSEOADS,

Conducted in 1946 at Bikini. CROSSROADS involved approximately 230 ships and 160
aircraft, Verified Dol) participants number about 47 400 (JAYCOR, 6 October 1993). The serics
consisted of an airdrop detonated af a beight of 320 fect and an underwater shat conducted at a depth
of 90 feet, as shown in Table 6-3.




Table 6-3. CROSSROADS shots.

-----------------------

Hilotons)

iswoe’ ] dodsy |
ABLE 1 July Airdrop 2]
BAKER | 25 Juiy Underwater 71

The nuclear devices were similar to the TRINITY device and to the weapon detonated over
Nagasaki, Japan (Berkhouse and others, 1 May 1984, p. 17).

Among the numercus observers of these two detonations was First Lieutenant David [,
Bradley, an Army doctor trained as a radiological safety meonitor. He made the following
observations of ABLE and BAKER from a Mavy aircraft approximately 20 nautical miles from each

detonation:

ABLE: At bwenty miles [it} gave us no sound or flash or shock wave. . . . Then, suddenly we
saw 1t -- a huge column of clouds, dense, white, boiling up through the
strata-cumulus, looking much like any other thunderhead but climbing as no storm
cloud ever could. The evil mushrooming head soon began to blossom out. I
climbed rapidly to 30,000 or 40,000 feet, growing a tawny-pink from oxides of
nitrogen, and seemed to be reaching out in an expanding umbrella overhead.... For
minutes the cloud stood solid and impressive, like some gigantic monument, ovet
Bikini. Then finally the shearing of the winds at different altitudes began to tear it
up into a weird zigzag pattern (Bradley, 1948, . 55).

BAKER: This shot in broad day, at fifieen miles, seemed to spring from all parts of the target
fleet at once. A gigantic flash -- then it was gone. And where it had been now stood
a white chimney of water reaching up and uwp. Thern a huge hemispheric mushroom
of vapor appeared iike a parachute suddenly opening.... By this time the great geyser
had climbed te several thousand feet. It stood there as if solidifying for many
seconds, its head enshrouded in a tumuit of steam. Then slowly the pillar began to
fall and break up. At its base a tidal wave of spray and steam arose, to smother the
fleet and move on toward the i1slands. All this took only a few seconds, but the
phenomenen was so astounding as to seem to last much longer (Bradley, 1948, p.

93).
Figure 6-4 shows the BAKER detonation,
6.2.1 Backpround and Objectives of CROSSROADS,
After the strategic atomic bomb attacks on Japan had abruptly ended World War I1, many

military leaders felt that military science was at a crossroads. Vice Admiral W. H. P. Blandy, who
directed CROSSROADS declared that "warfare, perhaps civilization itself, had been brought o a
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to a2 turning point by this revolutionary weapon.” With this thought in mind, he named the initial
postwar test series (Nationa) Geographic Magazipe. April 1947, p. 529).

As early as August 1945, the Chainnan of the Senate’s Special Conunittee on Atomic
Energy proposed that the effectiveness of atomic bombs be demcenstrated on captured Japanese
ships. In September, the General of the Army, H. H. Amold, Commander of the Army Air
Forces, put the question of such a test before the Joint Chiefs of Staff (JCS). The ensuing
discussion akt recommendations led President Harry Truman to announce, on 10 December 1945,
that the U.8. would further explore the capabilities of atomic energy in the form of scientific
atomic bomb tests under JCS jurisdiction (Berkhouse and others, 1 May 1984, p. 18).

CROSSEOADS was designed to produce information not available from the TRINITY test
or the Hiroshima and Napasaki bombings. The primary purpose was to determine the effects of
atomic bombs on naval vessels. The secondary purposes werg 10 provide training for aircrews
in artack techniques using atomic bombs against ships and to determine atomic bomb effects upon
other military equipment and installations (Berkhouse and others, 1 May 1984, p. 18).

6.2.2 CROSSROADS Test Operations.

A fleet of more than 90 target vessels was assembled in Bikini Lagoon for CROSSROADS.
The target fleet consisted of older U.S. ships, such as the aircraft carriers USS SARATOGA (CV
37 and USS INDEPENDENCE {(CVL 22), the battleships USS NEVADA (BB 36), USS
ARKANSAS (BB 33), USS PENNSYLVANIA (BB 38), and USS NEW YORK {BB 34}, surplus
U.5. cruisers, destroyers, submarines, and a large number of auxiliary and amphibious vessels.
The German cruiser PRINZ EUGEN and two major captured Japanese ships, the battleship
NAGATO and the cruiser SAKAWA, also were 1argets. The support fleet comiprised more than
150 ships that provided quarters, experimental stations, and workshops for most of the
approximately 43,000 participants, more than 39,000 of whom were Navy personnel (Berkhouse
and others, 1 May 1934, pp. 1., 84).

In contrast to all other U.§. atmospheric nuclear fest series, a large media contingent was
present for both CROSSROADS detonations. Quartered aboard USS APPALACHIAN (AGC 1),
the correspondents numbered 131 and were from newspapers, magazines, and the radio networks
{Anonymnous, no date). Included were corrgspondents from Australia, Canada, France, the
Republic of China, the Soviet Union, and the United Kingdom. All Hands, a Navy magazine of
the peried, reported that:

The press will be allowed te cover the test atomic homb explosions at Bikini with
sufficient thoroughness to satisfy the public as to the fairness and general results
of the experiment, but not so completely that military information of value 1o the
enemy will be disclosed (Bureau of Naval Personnel, 1 Tuly 1946).

ABLE operations went smoothly. The radioactivity created by the airburst had only a

transient effect. Within a day, radiation intensities in the lagoon had decayed to less than 0.1
R/24 hours, and nearly all the surviving target ships had been safely reboarded. The ship
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inspections, mstrument recoveries, and remoering necessary for the BAKER test proceeded on
schedule (Berkhouse and others, 1 May 1984, pp. 1, 217).

BAKER, on the other hand, presented difficulties. The underwater detonation caused most
of the target fleet 1o be bathed in radicactive water spray and debris. With the exception of 12
target vessels in the lagoon and the landing craft beached on Bikini [sland, the surviving target
fleet was too radiclogically contaminated for many days for more than bricf on-board activities,
During the first week of August, atternpts were made to decomtaminate the vessels. By 10
August, upon the advice of Colonel Stafford Warren, the Chief of the Radiclogical Safety
Division, the Task Force Commander decided to termninate these efforts and tow most of the
remaining target flcet to Kwajalein Atoll for possible decontamination (Berkhouse and others, 1
May 1984, pp. 178-1587).

In the latter half of August 1946, the surviving target ships were towed or sailed to
Kwajalein Atoll. Eight of the major ships and two submarines were towed back 1o the U.S. for
radiological inspection. Twelve target ships were so lightly contaminated that their crews
remanncd them and sailed them back to the United States. The remaining target ships were
destroyed by sinking off Kwajalein Atoll, near the Hawaiian Islands or off the California coast
during 1946 to 1948. The support ships were decontaminated as necessary at various Navy
shipyards, primarily in San Francisco and Long Beach, California (Berkhouse and others, 1 May
1984, pp. 178-187).

6.2.3 Dose Summary for CROSSROADS,

CROSSROADS operations were undertaken under radiological supervision intended to
keep personne! doses below 0.1 R {rem) of gamma radiation per day. About 15 percent of the
participants were issued film badges. Personnel anticipated to have the most potential for
exposure were badged, and a percentage of each group working in less radioactive areas were
badged (Berkhouse and others, 1 May 1984, pp. 2-3). Thus, because radiation dose data are not
complete, reconstructions have been made of personnel doses for unbadged crewmembers of the
ships involved. The calculations rely upon the radiation measurements recorded by radiation
safety personnel in 1946 and use the types of methods discussed in Section &,

In the fall of 1983, the papers of Colonel Stafford Warren, the chief of radiclogical safety
at CROSSROADS, were released. His papers revealed certain data that had not been found in
previous archival scarches. When introduced into the reconstruction maodel, the data had the
effect of reducing the reconstructed doses of many CROSSROADS personnel. Table 6-4
summarizes the presently available dosimetry information:
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Table 6-4. Swmmary of external doses for Operation CROSSROADS as of 30 September 1993,

Gamma dose R (rem)

L =005 | >0.5-1.01 >1.0-3.86 | >3.0-5.0 >5.0- >10.40
10.43

Army * 2,290 1,070 147 o i { 0
Navy 6917 23,258 7,448 4,038 11 4] Q
Marines 211 378 0 0 0 { 0
Coast 1 5 1 0 ] { 0
Guard **
Foreign [ 3 0 0 0 0 0
Military
Obscrvers
Total for 0319 24,714 7,506 4,047 12 {) 0
each column
Cumulative total 45,639

* At the time of CROSSROADS the Air IForce was part of the Army.
ok Coast Guard personnel were present al SOme oceanic test series.

6.3 OPERATION SANDSTONE.

Conducted at Enewetak Atol! in 1948, Operation SANDSTONE consisted of three tower
shots, ail detonated at a height of 200 feet, as shown in Table 6-5 (Berkhouse and others,
19 December 1983, p. 1).

Table 6-5. SANDSTONE shots.

Date Yield
Shot (1948} | Type | (kilotons)
X-RAY | 15 April | Tower 37
YOKE 1 May | Tower 49
ZEBRA | 15 May | Tower 18
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¢.3.1 Background and Objectives of Operation SANDSTONE.,

Operation SANDSTONE was the second test scrics carvied oul in the Marshall Islands.
It differed from the first, CROSSROADS, in that it was primarily a scientific series conducted by
the AEC. The AEC was activated on ! January 1947 (o assume the responsibilitics formerly held
by the MED, dissolved at the end of 1946. The Armed Forces had a supporiing tole in
SANDSTONE, whercas they had assumed a lead role in CROSSROADS (Berkhouse and others,
19 December 1983, p. 1).

SANDSTONE was a proof-test of second-generation nuclear devices. The two weapons
detonated at CROSSROADS were the same type of weapon dropped on Nagasaki. On 3 April
1947, the General Advisory Committee to the AEC recommended development and testing of new
weapons. When the President approved the preliminary SANDSTONE test program on 27 June
1947, the U1.5. apparently had only 13 nuclear weapons in its siockpile. One year later, despite
heavy emphasis on increased production of fissionable material, the number of weapons was only
about 50, far short of the number that military planners caleulated would be required in & war with
the Soviet Union. The great expansion in the U.S. stockpile evident by the end of 1949 was the
direct result of the higher production rates of fissionable material and the more efficient weapons
proof-tested at SANDSTONE (Berkhouse and others, 19 December 1983, pp. 17-18).

Meetings were held on 9 July 1947 at Los Alamos, New Mexico, to define test
responsibilities for SANDSTONE. LANL, the organization that had developed the wartime
atemic weapons and that did research and laboratory development of new nuclear weapons
designs, was to provide technical leadership and the military services were to provide supplies and
support (Berkhouse and others, 19 December 1983, p. 18).

6.3.2 SANDSTONE Test Operations.

Numergus technical experiments were conducted in conjunction with each of the three
detonations. These experitnents measured the yield and efficiency of the devices and attempted
to gauge the military effects of the events. The studies were similar at each of the shots but were
carried out more precisely with YOKE and ZEBRA as collective experience grew (Berkhouse and
others, 19 December 1983, pp. 2, 102).

Operation SANDSTONE has approximately 14,200 verified participants, most of whom
were military personnel (JAYCOR, 6 October 1993). The DoD personnel had support roles and
some had duty stations at the ALEC weapons design and develepment laboratories or were part of
units performing separate experiments (Berkhouse and others, 19 December 1983, pp. 1-2).

6.3.3 Deose Summary for Operation SANDSTONE,
The dosc limit for SANDSTONE participants was 0.1 R {rem) of gamma radiation per

24-hour period ard a maximum 3.0 R (rem) for certain approved and specific missions (Berkhouse
and gthers, 19 December 1983, p. 2). Table 6-6 summarizes the available dosimetry informiation:
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Table 6-6. Summary of external doses for Operation SANDSTONE as of 30 September 1993,

Gamma dose R {rem)

0 =0-0.5 § »>0.5-1.0 | »1.6-3.0 | >3.0-5.0 | =5.0-10.0 | >10.0
Army 28 | 1,603 11 16 3 2 0
Navy 285 | 7,233 17 G 2 0 0
Marines 3 259 1 0 { 0
Air Force 30| 2,130 28 16 1 0 0
Field 17 9 0 1 0 0 0
Command
Total for 363 | 11,234 57 43 6 2 0
Each Column
Cumulative total 11,705

6.4 OPERATION RANGER.

Operation RANGER was the first atmospheric nuclear weapons test series conducted by
the AEC at the NTS. This 1951 series consisted of five nuclear events, all ef which were airdrops
detonated at heights of about 1,000-1,400 feet. In addition, RANGER included one nonnuclear
high-explosive test detonated two days before the first nuclear event. Table 6-7 provides specifics
on the nuclear shots (Maag and cthers, 26 February 1982, pp. 1, 4).

Table 6-7. RANGER shois.

Date Yield
Shot (1951) Type {kiletons)
ABLE 27 Fanuary | Airdrop |
BAKER 28 January | Aitdrop 8
EASY 1 February | Airdrop 1
BAKER-2 | 2 February | Airdrop 3
FOX 6 February | Airdrop 22

6.4.1 Background and Objeciives of Operation RANGER.,

In November 1950, LANL discovered that insufficient data were available to determine
satisfactory design criteria for nuclear devices 1o be tested in Operation GREENHOUSE, a series
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of AEC nuclear tests scheduled for the Pacific from 7 April through 24 May 1951. The LANL
scientists believed that variations in the compression of the fissionable material could affect the
yields of the GREENHOUSE devices. To confirm this hypothesis, LANL held conferences on
6 and 11 December 1930 and concluded that a serics of small nuclear tests should be conducted
to improve the GREENHQUSE design criteria.  On 22 December 1950, LANL requested
approval for a continental series from the AEC Division of Military Application (DMA). DMA,
approved the request and asked for Presidential approval to expend the fissionable material
required for the series and to use part of the Las Vegas Bombing and Gunnery Range in Nevada
for the tests. The White House responded affirmatively to both requests on 11 January 1951,
formally creating Operation RANGER.

The same day that Operation RANGER was approved by the President, the AEC
distributed its only announcements of the coming tests. Handhills were circulated in the srea of
the test site, stating that from 11 January 1951 the Government would be conducting nuclear tests
at the Las Vegas Bombing and Gunnery Range. Figure 6-5 shows this handbill (Maag and others,
26 February 1982, pp. 18-20).

6.4.2 Establishment of the Nevada Test Site.

Nearly six years passed between the detonation of TRINITY at Alamogordo, New Mexico,
oR 16 July 1945, and the next CONUS nuclear test, ABLE of the RANGER series. The AEC had
considered establishing a continental test site in 1948 after SANDSTONE, as a way to reduce
construction and logistic cosis, but rejected the idea after concluding that the physical problems
and domestic political concerns would be too complicated. When the Korean War began in the
summer of 1950, however, the AEC doubted that the Pacific could be used for nuclear weapons
testing because of the possibility of the Korean War expanding throughout the Far East, thus
endangering shipping lanes. On 13 July 1950, the AEC Chajrman wroic the Chairman of the
Military Liaison Committee that the possibility of a national emergency required a joint effort by
the ARC and DoD to find a continenta] test site. The DoD agreed, and the search began for a
suitable site.

The AEC and DoD surveyed six sites within the continental United States before choosing
the Frenchman Flat area of the Las Vegas Bombing and Gunnery Range, renamed the Nellis Air
Force Range in 1956, The Government picked this site because it best suited AEC criteria for
favorable meteorological conditions, distance from population areas, and proximity to operational
facilities {Maag and others, 26 Fehruary 1982, pp. 19-20). Known first as the NTS, then as the
Nevada Proving Ground (NPG) beginning in early 1952, the site since 1955 has again been called
the NTS, the designation used throughout this velume.

6.4.3 RANGER Test Operations.

Only about 320 DoD personnel have been verificd as participants in RANGER, which was
primarily an AEC activity (JAYCOR, 6 Gctober 1993). They were engaged in support services,
scientific experiments, weather support, communications security, and observer activitics. The
majority participated in the air support services conducted primarily by Air Force personnel from
the Special Weapons Command (SWC) and Headquarters. Air Force. At each event, air support
activities included the airdrop of the nuclear device, cloud sampling, cloud tracking, aerial surveys
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WARNING

Fanuary 11, 1951

From this day ferward the U.5. Atomic Energy Comrmission has been aothorized to use
part of the Las Vegas Bembing and Gunnery Range for test work necessary to the atomic weapons
development program.

Test activities will include experimental nuclear detonations for the development of atomic
bombs - so-called *A-Bombs" - carried out under controlled conditions.

Tests will be conducied on a reutine basis for an indefinite period.

NO PUBLIC ANNOUNCEMENT OF THE TIME OF ANY
JEST WILL BE MADE

Unauthorized persons who pass inside the limits of the Las Yegas Bombing and Gunnery
Range may be subyject 10 injury from or as result of the AEC test activitics.

Health and safery authorities have derermined that no danger from or as a resuly of AEC
test activities may be expected cutside the limits of the Las Vegas Bombing and Gunnery Range.
All necessary precauttons, inchuding radielopics] surveys and patrolling of the surrounding
territory, will be undenaken to insure that safety conditions are maintained,

Full security restrictions of the Atomic Energy Act will apply to the work in this area.
RALPH P. JOHNSON, Project Manager

Las Vegas Project Office
1.8, Alomic Energy Commission

Figure 6-5. AEC handbill announcing the beginning of the RANGER tests,
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of the terrain, and courier service. Air Force personnel also previded meteorological services and
communications security and monitored worldwide radioactivity from the RANGER test for the
Atomic Energy Detection System. Since RANGER was only a 13-day operation, the same units
and participants performed the same duties throughout the series {Maag and others, 26 February

1982, p. 1).
6.4.4 Dose Summary for Operation RANGER.

Table 6-8 summarizes the available dosimetry information.  Four doses exceeded the 3.0
R {rem) limit of gamma radiation per 13-week period (Maag and others, 26 February 1982, p. 3):

Table 6-8. Summary of external doses for Operation RANGER as of 30 September 1993,

Gamma dose R (rem}

1} =0-0.5 | »05-1.0 | >0.6-3.0 | =3.0-5.0 | >5.0-10.0 | =10.0
Army 5] 9 3 3 2 0 0
Navy 0 3 1 0 1 1 0
Marines G 0 0 0 0 0
Air Foree 9 92 0 0 0 0 ¢
Total for 24 104 3 3 1 )]
Each Column
Cumulative total 140

6.5 OPERATION GREENHOUSE,

GREENHOUSE was the fourth postwar atmospheric nuclear weapons test serics,
Conducted in 1951 on the northeastern islands of the Enewetak Atoll, the series consisted of four
tower shots as shown in Table &-9. Two shots were detonated ac 200 feet and two at 300 feet
{Berkhouse and others, 15 June 1983, p. 1).

Table 6-9. GREENHOUSE shots,

Date Yield
Shot (1951) Type | (Kilotons)
DOG % April Tower 81
EASY 21 April Tower 47
GEORGE | 9 May Tower 225
ITEM 25 May Tower 45.5




6.5.1 Background and Objectives of Operation GREENHOUSE.

The purpose of the four GREENHOUSE 1ests was 1o continue development of nuclear
weapons for defense. More specifically, work was proceeding at this time on developing
thermonuclear weapons, and the GREENHOUSE tests were part of this process (Berkhouse and
others, 15 June 1983, p. 1}

In 1949, the Soviet Union detonated its firse atomic bemb, providing the impetus for the
United States to proceed with development of a bomb whose energy would come from the fusion,
or joining, of light elements, Such a weapon is alseo called a thermonuclear, or hydrogen, bomb.
The AEC received presidential approval for work in this area in January 1950 after lengthy debate
in high defense circles over the feasibility and advisability of such weapons.

Although the GREENHOUSE nuclear devices were not thermonmuclear devices, two of
them involved thermonuclear experiments, and one test, GEORGE, was an important step toward
thermonuclear devices, GEORGE demonstrated the initiation of a sustained thermonuclear
reaction by use of a fission reaction. This led directly to the first successful thermonuclear test,
MIKE (Operation IVY), some 16 months later. In addition, ITEM, the fourth test of the series,
involved boosting the efficiency of fission explosions. Development of this experiment had been
planned before the Soviet test in 1949 (Berkhouse and others, 15 June 1983, p. 21; JAYCOR, 6
October 1993),

6.5.2 GREENHOUSE Test Operations.

The Navy had provided most of the DeD personne! for the earlier Pacific nuclear test
series. It contributed the largest number to GREENHOUSE, e, but the Army and Air Force
were also well represented in the testing area. Approximately 9,570 DoD participants supported
the eight GREENHOUSE scientific programs, which consisted of projects recommended by the
Army, Navy, Air Force, AFSWP, and the AEC (JAYCOR, 6 October 1993). The programs were
of three types: those dealing with the chemistry and physics of atomic explosions; those dealing
with the effects of such explosions on the natural environment, on man-made objects, and on
various plants and animals; and those designed to help develep means te detect nuclear detonations
at great distances sc that U.S. autherities could monitor nuclear developments in other covntries
{Berkhouse and others, 15 June 1983, p. 130).

6.5.3 Dose Summary for Operation GREENHOUSE,

The maximum petmissible dose for Operation GREENHQOUSE participants was 0.1 R
{rem) of gamma radiation per day (0.7 R (rem) per week), not to exceed a total of 3.9 R {rem)
for 13 weeks. A total of up to 3.0 R (rem) on any one day could be authorized in specific cases.
When this authorization was made, however, individuals were not to exceed 0.1 R (rem) per day
during the remainder of the operation {Berkhouse and others, 15 June 1983, p. 64).




Film badges were issued to individuals who might be exposed to radiation while
performing their duties. In addition, over 75 film badges for each test were distribured among
the six participating ships, to be worn from the day of the fest to seven days thercafter., Among
the men in the test area during all or part of the resting operations, approximately 4,000 were
badged one or more times {Berkhouse and others, 15 June 1983, p. 2; JAYCOR, 1 QOctober
1693).

Falleut occurted on the inhabied islands of Enewetak, Parry, and Japtan, and on the six
task force ships after three of the four shots in the serics.  Fallout from Shot DOG was
approximately twice as great on Parry and Japtan than it was on Enewetak, where the niajority
of the island-based participants were located. Shot EASY fallout was insignificant and affected
all residence islands equally. Shot ITEM fallout, on the other hand, was approximately twice as
great on Enewetak as it was on Japtan (Berkhouse and others, 15 June 1983, p. 3). Overali,
calculated fallout doses for personnel remaining on the residence islands until the end of May,
when the rollep phase was virtually complete, were nearly equal on all thre¢ of the islands:
Enewetak, 2.93 R {rem); Parry, 3.10 R {rem); and Japtan, 2.57 R {rem).

The amount of fallout received by the six ships wvaried with their locations and
decontaniination procedures. The fallout exposure was lower aboard ship than on the islands due
o water washdown, shielding, and decontamination of external surfaces (Berkhouse and others,
15 June 1983, p. 3). Table 6-10 summarizes available dosimetry data.

Table 6-10. Summary of external doses for Operation GREENHOUSE as of 30 September

1993,
Gamma dose R (rem)

0 >0-8,5 | >0.5-1.0 | =1.0-3.0 | >3.0-508 | >5.0-10.0 | >10.0
Army 7 162 31 385 711 27 0
Nawvy 744 673 479 [,196 79 16 4
Marines 2 2 2 40 2 0 0
Air Force 469 378 367 458 a3l 130 5
Ficld 0 5 2 3 0 § 0
Command
Coast Guard 0 0 1 0 1 0 0
Total for 1,222 | 1,220 882 2,590 1,624 173
Each Column
Cumulative total . 7,720
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6.6 QOPERATION BUSTER-JANGLE.

Conducted in 1951, Operation BUSTER-JANGLE was the second series of atmospheric
nuclear weapens iests at the NTS. The series consisted of seven nuclear detonations, as shewn
in Table 6-11.

Table 6-11. BUSTER-JANGLE shots.

Yield
Shot Date (1951) Type (kilotons)

ABLE 22 October Tower <0.1
BAKER 28 Ociober Airdrop 3.5
CHARLIE 30 October Airdrop 14
DOG 1 November Airdrop 21
EARY 5 November Airdrop 31
SUGAR 19 November Surface 1.2
UNCLE 29 November | Underground 1.2

Up to this point in the U.S. atmespheric ruclear testing program, all detonations had been
from towers or by air dreps, except for the shallow underwater Shot BAKER of Operation
CROSSROADS. BUSTER-JANGLE included the first surface detonation {SUGAR) and the first
shallow underground (-17 feet} detonation (UNCLE) of the testing program (Ponton and others,
21 June 1982, pp. 1, B)

6.6.1 Background and Objectives of Operation BUSTER-JANGLE.

This series was originally planned as two separate weapons testing programs: Operaticn
BUSTER and Operation JANGLE., BUSTER, the plans for which began in late 1950, was to
evaluate new devices developed by LANL and to obtain data on the basic phenemena associated
with these devices. Plans for JANGLE originated with Operation CROSSROADS, conducted at
Bikini in 1946. Scientific smdies of the underwater CROSSROADS detonation led to inguiries
concerning the effects and possible military value of an underground muclear detonation. The JCS
accordingly cbtained AEC agreement to conduct tests invelving an underground and a surface
nuclear detonation. The general objectives of the tests were to determine the effecits of these
detonations and to study the devices for inclusion in the nuclear arsenal.

In 1950, AEC and DoD representatives selected Amchitka Island, one of the Aleutian
Islands, as the site for the vnderground and surface 12s(s, o be called Operation WINDSTORM
and to be conducted from 15 September to 15 November 1951. During March 1951, they decided
that the tests should be conducted at the NTS and should be cocrdinated by the Air Force. The
two nuclear events were subsequently renamed Operation JANGLE.
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Because BUSTER and JANGLE were both scheduled for the fall of 1951 at the NTS,
AFSWP recommended that the two series be conducted as consecutive phases of one scries,
Operation BUSTER-JANGLE. On 19 June 1951, the AEC approved the ALSWP
recommendation (Ponlon and others, 21 June 1982, pp. 20-22)

6.6.2 BUSTER-JANGLE Test Operations.

Verified DoD participants in Operation BUSTER-JANGLE number about 9,700, serving
in observer programs, tactical maneuvers, damage effects tests, scientific and diagnostic studies,
and support activities JAYCOR, 6 Ocrober 1993). Approxnmnately 6,500 of (hese participants
took part in Exercises Desert Rock I, IT, and III, Army programs involving members from all four
armed services. The remaining DoD personnel provided support for the Desert Rock exercises
or participated in scientific activities.

Lxercise Desert Rock I was conducted at Shot DOG, and Exercises Desert Rock I and 111
at Shots SUGAR and UNCLE, respectively. The troop exercises were the first staged by the
Armed Forces during U.S. continental atmospheric nuclear weapons testing. The Desert Rock
cxercises included ohserver programs, tactical maneuvers, and damage effects tests. Chserver
programs, conducted at DOG, SUGAR, and UNCLE, generally involved briefings on nuclear
weapons effects, observation of the nuclear detonation, and a subsequent tour of a display of
military equipment exposed to the detonation.  Tactical mancuvers, conducted after DOG, were
designed hoth to train troops and to test military tactics. Damage effects tests, at DOG, SUGAR,
and UNCLE, were performed to determine the effects of a nuclear detonation on military
equipment and field fortifications (Ponton and others, 21 June 1982, pp. 1)

6.6.3 Dose Summary for Operation BUSTER-JTANGLE.

The AEC ¢stablished a dose limit of 1.0 R (rem of gamma radiation for participants in
Execrcise Desert Rock [ and a limit of 3.0 R {rem} for the following: participanis in Exercises
Desert Rock I and I, the test organization, which coordinated BUSTER-JANGLE: and 5WC,
which provided weather and air support, among other functions, for the test organization, SWC
sampling pilets and crews were authorized to receive up to 3.9 R {rem) hecause their mission
required them to peneteate the clouds resulting from the detonations (Ponton and others, 21 June
1982, p. 4). Table 6-12 summarizes the available dosimetry information:
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Table 6-12. Summary of external doses for Operation BUSTER-JANGLE as of 30 September
1993,

Gamma dose R (rem)

Army

Navy
Marines 177 15 1 2
Air Force 168 eV 44 33

Field 2 23
Command

Total for 2,420 | 4,420 596 621 336 5 0
Each Column

Cumulative total 8,398

L
—
=

6.7 OPERATION TUMBLER-SNAPPER,

Operation TUMBLER-SNAPPER, conducted in 1952, was the third series of nuclear
weapons tests at the NTS. The operation consisted of eight nuclear detenations as shown in Table
6-13.

Table 6-13. TUMBLER-SNAPPER shots.

Date Yield

Shot (1962) Type {kilatons)
ABLE 1 April Airdrop 1
BAKER 15 April Airdrop 1
CHARLIE | 22 April Airdrop 3l
DOG 1 May Airdrop 19
EASY 7 May Tower 12
FOX 25 May Tower 11
GEORGE | 1 June Tower 15
HOW 5 June Tower 14
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6.7.1 Background and Objectives of Operation TUMBLER-SNAPPER.

As the defense policy evolved in the early 1950s, two particular factors challenged the
ability of U.S. Armed Forces (o defend American interests and to protect its allies during limited
hostilities:

L The commitment of U.S. ground forces to the Korean peninsula, and

. The inability of European allies of the U.8. w0 develop effective military
capabiiities,

In both cases, the United States experienced difficulties because of limitations in military
manpower, which emphasized the need for a new U.S. policy based not on large standing armies,
but on new technological advances, particularly in nuclear weapons.

In 1951, the Chairman of the AEC strongly advocated the developmenit of nuclear weapons
tor tactical purposes. "We could,” he asserted, "use an atomic bomb today in a tactical war
against enemy troops in the ficld. against military concentrations near battle areas and against
other vital military targets without risk to our own troops." TUMBLER-SNAPPER was
accordingly designed both to advance the development of cffective nuclear weapons and to train
troops in tactical nuclear warfare (Ponton and others, 14 Jure 1982, p. 253

The series, like BUSTER-JANGLE, was originally planned as two separate testing
programs: Operation TUMBLER, to be conducted at the NTS before 1 May 1932; and Operation
SNAPPER, scheduled o begin at the NTS on 1 May 1952, Because the programs planned for
the twe series sometimes overlapped, they were combired into one  operation,
TUMBLER-SNAPPER (Ponton and others, i4 June 1982, pp. 26-28).

The series consisted of two phases. The TUMBLER phase, of primary concern o the
DoD, featured four weapons effects tests:  ABLL, BAKER, CHARILIE, and DOG. These
airdropped devices were detonated to collect information on the effect of the height of burst on
averpressure.  Shots CHARLIE and DOG were also part of the SNAPPER phase, of primary
concern to the ARC and LANL. The other weapons development tests in the SNAPPER phasc
were EASY, FOX, GEORGE, and HOW. The primary purpose of these four wower shots was
to gather information on nuclear phenomena and 1o improve the design of nuclear weapons
{(Ponton and others, 14 June 1982, p. I

6.7.2 TUMBLER-SNAPPER Test Operatiuns,

Approximately 7,350 ot the about 10,43} verificd DoD participants in Operation
TUMBLER- SNAPPER took part in Excreise Dosert Rogk IV (JAYCOR, 6 Ocwober 1993), The
remaining DoD personnel assisted in scientific experiments, air support activities, or
administrative and supporl activities at the NTS (9: 1) (Ponton and others, 14 June 1982, p. 1}.

Exercise Desert Rock TV, a training program sponsored by the Army but involving
personne] from all the armed forces, included ohserver programs at Shots CHARLIE, DOG,
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FOX, and GEORGE and tactical maneuvers after Shots CHARLIE, DOG, and GEORGE. The
tactical maneuvers were designed in part to provide realistic fraining for ground units when
supported by tactical atomic weapons and (o determine the psychological reactions of troops
participating in the exercise. The DOG tactical maneuver was the first Marine Corps maneuver
of the CONUS tests. In addition to these activities, Exercise Desert Rock IV involved
psychological tests at CHARLIE, FOX, and GEORGE to gauge the troops’ reactions (¢ witnessing
a nuclear detonation (Ponton and others, 14 June 1932, pp. 1, 5;.

65.7.3 Dose Summary for Operation TUMBLER-SNAPPER.

A dose limit of 3.0 R (rem) of gamma radiation per 13-week period was established for
participants in Exercise Desert Rock IV, the joint AEC-DoD organization {coerdinator of the
series), and most of the Air Force Special Weapons Center (AFSWC) activities (Ponton znd
others, 14 June 1982, p. 7). Table 6-14 presents the available dosimetry information:

Table 6-14. Summary of external doses for Operation TUMBLER-SNAPPER as of
30 September 1993,

Gamma dose R {rem)

0 *>10.5 | >05-1.0 § >1.0-3.0 | >3.0-5.0 | >5.0-10.0 { >10.0

Army 831 4,437 493 124 18 7 1
Navy 55 427 44 57 0 0
Marines 51 2,043 1 1 0 0 0
Air Force 173 1 1.000 41 47 22 4 0
Field 97 154 25 33 7 H} 0
Command

Total for 413 | 8,061 604 262 50 11 1
Each Column

Cumulative total 9,402

6.8 OPERATION IVY.

IVY, conducted at Enewetak Atoll during the autunn of 1952, consisted of two
detonations. These two detonaticns, identified in Table 615, were the largest nuclear explosions
up to that time:

39




Table 6-15. TVY shots.

Shaot Date {1962) Type Yield
MIKE I November Surface 1 10.4 megatons
KING 16 November | Airdrop 500 kilotons

The description of the MIKE detonation by the author of History--Task Group 132.1 and
reproduced in History of Operation [VY bears repeating (Gladeck and others, 1 December 1982,

pp- 1, 187):

The Shot, as witnessed aboard the various vessels at sea, is not casily described.
Accompanied by a brilliant light, the heat wave was felt nunediately at distances
of thirty to thirty-five miles. The wremendous fireball, appearing on the horizon
like the sun when half-risen, guickly expanded after 2 momentary hover time and
appeared to be approximately a mile in diameter before the cloud-chamber affect
and scud clouds partially obscured it from view. A very large cloud chamber
effect was visible shortly after the detonation and & tremendous conventional
mushroom-shaped cloud soon appeared, seemingly balanced on a wide dirty stem.
Apparently, the dirty stem was due to the coral particles, debris, and water which
were sucked high mto the air. Around the base of the stem, there appeared to be
a curtain of water which seon dropped back arcund the area where the island of
Elugelab [Eluklab] had been.

Figure 6-6 is 2 photograph of the MIKE cloud.
6.8.1 Background and Objectives of Operation IVY,

President Truman made the decision to pursue the development of thermonuclear weapons
in 1954, Operation GREENHOUSE was an initial step toward this end, as Section 6.5 explains.
Operation IVY considerably extended the GREENHOUSE advances. MIKE, an experimental
device, produced the first thermonuclear detonation, which means that a substantial portion of its
energy was generated by the fusion, or joining, of hydrogen and other light atoms. KING was
a stockpile weapon, modified to produce a large yield. The energy from KING was generated by
the fission, or splitting, of plutonium atoms {Gladeck and others, 1 December 1982, p. 1).

The IVY test program was the result not only of scientific and technical considerations,
but also of an intense controversy within elements of the U.S. Govermment concerned with foreign
policy and defense matters. During the early 19505, various plans rapidly evolved to meet the
challenge posed by the initial Soviet detonation of 1949, Most plans called for increased
development and production of fission weapons and the required delivery systems, One plan
called for the development of fusion, or thermonuciear, weapons with vastly greater explosive
power. Opponents of fusion weapons argued that the Soviets could be persuaded not to develop
these weapons if the United Siates would refrain. A further argument, among others, was that
such weapons were not much more effective than high-yicld fission weapons.
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The advocates of fusion weapons prevailed, and MIKI: becane the centerpiece of Operation
IVY and the proof-test of the new technolopy. KING. however, represented a wst of the kind of
high-yield lission weapon some of the fusion opponents had in mind. To a deeree, the KING device
also olfered a backup to help ease the pational sense of vulnerability in the event that the initial
attempt at a fusion reaction detomation was unsuceessful {Gladeck and others, | [ecember 1982,
pp. 18-19.

6.8.2 IVY Test Operations,

Crperation IVY has approximately 10,600 venfted Dol participants (JAYCOR. 6 October
19433, Most mililary personnel and civilians, either Dol or ntherwise, were on Enewetak Atoll or
on lask toree ships based at the Atwolf (JAYCOR. 1 October 19933 These personnel were removed
to evacuation ships before the detonation of MIKE. Mast of (he additional military were Air I'orce
personnel who were based at Kwajalein, approximately 300 nautical miles southeast of Lncwetak
{(Gladeck and others. | December 1982, pp, 178-181).

The experimental program for iVY focused privarily on the MIKE experiment and
secondarily on KING. The effort, subdivided into 1E specific programs, was heavily oriented to
weapons development experiments and Tovused 1o a lesser extent on offeets experiments (Cadeck
and others, T December 1982, pp. 118),

6.8.3 Dose Summary for Operation VY,

The generally smooth MIKE eperations were marred by an accident when z cloud-sampling
pilot was lost at sea after his aircraft ran out of fucl. A seven-man rescue crew (lew their aireraft
through a fallout zone to reach the arca of the downed airplane as soon as possible. In the process.
the crewmenbers teceived radiation doses ranging from 10 10 17.8 R {rem).  These levels
considerably exceeded the maximum permissible fimit of 3.9 R (rom) of gamma radiation
established lor Operation [VY participants.

A crew ol 1210 a second aneraft was overexposed when caught in fallout debyis while an
a photopraphic mission just after the MIKFE shot. The highest dose for a member of this crew was
11.6 R {rem) (Gladeck and others, 1 Becember 1982, pp. 18-19). Table 6-16 suminarizes avatlable
IVY dosimetry data,

Table 6-16. Summary of external doses for Operstion [VY as of 30 Seprtember 1993,

Giamma dose R {rcm)

0 | >0:0571 >0.5L0 [ 51030 | >3.0-5.0 § »5.0-10.0 | >10.0
Army 47 | 1.225 1S 30 3 1 0
Navy 17| 5.762 23 42 3 o 0
harines 32 167 ] 3 0 { 0




Table 6-16. Summary of external deses for Operation IVY as of 30 September 1993, { Coni’d)

Air Force 100 | 2,590 39 43 14
Field 202 10 0 3 ]
Command

Coast Guard ] 2 0 {3 0
Total for Each 407 | 9756 78 1246 14
Calumn

£9 OPERATION UPSHOT-KNOTHOLE.

Conducted at the NTS in 1953, Operation UPSHOT-KNOTHOLE consisted of 11 nuclear
tests, a number exceeding that of any previous nuclear test serigs. Table 6-17 summarizes these

shots.

Table 6-17. UPSHOT-KNOTHOLE shots.

Type:
ANNIE 17 March Tower 16
NANCY 24 March Tower 24
RUTH 31 March Tower 0.2
DIXIE & April Airdrop 11
RAY 11 April Tower .2
BADGER | 18 April Tower 23
SIMON 25 April Tower 43
EMNCORE | 8 May Aardrop 27
HARRY 19 May Tower 32
GRABLE 1 25 May Airburst 15
CLIMAX | 4 June Airdrop 61
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ANNIE, the first device tested, was an “open shol.” meaning that reporters were allowed to
view the detonation from News Nob, 11 kilometers south of the shot-tower. The Government
wanted to show the American public that nuclear weapons could be used defensively, without
destraying large urban centers and populations {Ponton and others. 11 January 1982, pp. 1. 3, 30-31).
Among the experiments conducted during ANNIE was Operation DOORSTEP. which investigated
the effect of a nuclear cxplosion on two typical two-story [rame houses,

The firing of GRARBLE from a 280 mnt cannon. shown in Figure 6-7 marked the first time
an atomic artillery shell was fired and detonated. The Secretary of Defense. the Sceretary of the
Army, and the Army Chief of Staft, along with 96 Congressional observers, viewed the detonation
from an area 11 kilometers west of ground zero (Massic and others. 15 January 1982, p. 120).

6,91 Background and Objectives of Operation UPSHOT-KNOTHOLE.

UPSHOT-KNOTHOLE  went a step further than the previous CONUS  serics,
TUMBLER-SNAPPER, which hod explored the uwse of nuckear weapons for tactical purposcs,
Designed to address both the taciical and swrategic considerations of the U.S. defense policy.
UPSHOT-KNOTHOLE was designed o accomplish the following (Ponton and others, 11 January
1982, p. 33):

. Fstablish military doctring for the tactical use ol nuckear weapons, and

* Inprove the nuelear weapons used for strateyic bomber delivery and those used for
lactical battlefield simations.

Like the carlier BUSTLER-JANGLE and TUMBLER-SNAPPER serics. UPSIIOT-
KNOTHOLE was mitally envisioned as two scparate weapons lesting programs: Operation
UPSHOT and Operation KNOTHIOLE. Plans bepan in fate 1931 or a large military eifects test,
later called Operation KNOTHOLF. 10 be conducted during the spring of 1933 at the NTS., The
abjective was to obtain general weapons effects information (o supplement the data obtained from
Operation GREENHOUSE, conducted at the Pacific during the spring of 1951,

Meanwhile, the AEC was planning Operation UPSHOT, with the earliest test date set for
spring 1953, The DoD? consequently accelerated its pianning for Operation KNOTHOLL so that
arrangements for the AEC and DoD tests conld be coordinated. In June 1952, the DoT} and AFC
agreed to conduct the spring of 1953 tests as a combined operation.  designated
UPSHOT-KNOTHOLE (Ponwon and others, 1] lanuary 1982, p. 32).

6.2.2 UPSHOT-KNOTHOLE Test Operations.

Verified DoD participants in UPSHOT-KNOTHOLL number about 18.900 10 observer
pragrams, tactical maneuvers, scientific studies, an support activities (JAYCOR. 6 October 1993).
The larpest Dol participation was in Exercise Desert Rock V. which invelved members of all four
armted services. Excreise Desert Rock Voncluded troop orientation amd trnning, a volunteer officer
obscrver program, tactical troop maneuvers. operational helicopter tests, and damage effeets
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evaluation. The troop orientation and training included briclings hefore the detonation on nuclear
weapnons characieristics and effects and on persenal protection. Troop orientation and training afso
involved observation of a nuclear detonation, as did the volunteer vilicer observer program. For the
iatter, trained stafl officers calculated the effects of a nuclear detonation to determine a minimum
gafe distance for observing the blast; they later watched the detonation from the caleulated position.
Among the other activitics, the operational heficopter tests performed by (he Marine Corps were
designed to investigate the capability of helicopters and their crews to withstand a nuclear burst and
its effects (Ponton and others, 11 January 1982 p. 1),

8.9.3  Dose Summary for Operation UPSHOT-KNOTHOQLE,

The maximum permissible dose for participanis i the Joint Test Organization (J10% which
coordinated UPSHOT-KNOTHOLE., and AFSWC was 3.9 R {remy of camma radiation {or the
serics. The Timits were higher for Desert Ruck V participants. according to the reguirements of their
missions. Desert Rock ¥ troops were restricted to a maximum of 6.0 R (rem) of gamma radiation
for the series, with no more than 3.0 R {rem) of prompt radiation. The voluntegr officer observers
were limited to 10,0 B {remy) of pamma radiation. with no more than 3.0 R {rem) of prompt radiation
por test, and a total of no mare than 23.0 R (rem) for the excreise.

The caleulated mean pamma and neutron doses 1or the volunteer ohservers have boeen
reconstructed as .64 rem gamma and 0.63 rem neutron for Shot NANCY: 7.2 rew gamma and 2.4
rem neutron lor Shot BADGER; and 13,6 rem gamma amd 28 rem neuteon tor Shot SIMON (Goetz
and others 28 Apiil 19810 p. 93 Table 6-18 summarizes available UPSHOT-KNOTHOLE
dosimetry.

Table 6-18.  Summary of external doses for Operation UPSHOT-KNOTIIGLE as of 33 September

149423,
Gamma dose R {rem)
0 15005 | >051.0 | ~1030 | >3.0.50 | 550100 | >100

Army 147 3736 1O2% 5208 1 844 ) 11
Navy 103 300 141 22 o 17 1
Morines vl 214 3 a1 1,006 20 1
Air Foree 370 53R 2569 78 4 17 4
Fieild 6 13 4 2 0 ) 0
Command

Tow! for Fach | 724 3101 | 497 3001 UL 114 17
Calumn

Cumulative total : ' 17,040
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6.10 OPERATION CASTLE.

CASTLE was cotiducted at Enewatak and Bikini Atolls during the spring of 1954. The first
event of this series, Shot BRAVOQ, had a yield of 15 megatons and was the largest device ever
detonated by the U.S. Government as pant of atmospheric nuclear weapons testing. Table 6-19
provides specifics on this detonation, shown in Figure 6-8, as well as the other five in the series

(Martin and Rowland, 1 April 1982, p. 1):
Table 6-19. CASTLE shots.

ooooooo

BRAVO | 1 March

15 megatons
ROMEO 27 March 11 megatons
KOON 7 April 110 kilotons
UNION 26 April 6.9 megatons

YANKEE | 5 May 13.5 megatons

NECTAR 14 May

1.69 megatens

6.10.1 Background and Objectives of Operation CASTLE.

CASTLE was the culmination in the development of the hydrogen bomb that began in 1950.
Shot GEORGE, a test in the 195! GREENHOUSE series, had demonstrated the initiation of 2
sustained thermenuclear reaction by use of a fission reaction. Fusion, or thermoenuclear, reactions
bad been used in 1952 to generate the very powerfui detonation of the MIKE device in Operation
IVY, but MIKE was not a deliverable nuclear weapon. In BRAVO, the first CASTLE test, a device
more powerful than MIKE was exploded that, although not a weapon, was capable of delivery by

an aircraft.

CASTLE also was the first Pacific senes in which LLNL provided a nuciear device for
testing, detonated as Shot KOON. All previous nuclear test devices had been designed at LANL

(Martin and Rowland, [ April 1982, p. 26).

6.10.2 CASTLE Test Operations.

Numerous technical experiments were carried out in conjunction with each of the six
detonations. These experiments measured the yield and efficiency of the devices and attempted 1o
gauge the militarv effects of the explosions. The approximately 18,500 verified DoD participants
in this series had duty stations at the AEC design laboratories or were members of units performing
separate experiments or various support roles (JAYCOR, 6 October 1993). Almost ail of the Navy
support personnel were at Bikini, where Navy ships provided living quarters for participants who
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Figure 6-8. Shot BRAVO, 1 March 1954.
(Air Force, Lookout Mountain Laboratory Photograph, 22-AQB-1-13, BRAVO. 1954.)



were evacuated from the islands for the first test and then could not retum to live there because of
the potential for radiation exposure from BRAVO fallout (Martin and Rowland, 1 Apnl 1982, p. 2).

6.10.3 Dose Summary for Operation CASTLE,

Among the CASTLE detonations, only BRAVO produced significant, unexpected perscnnel
radjation exposures. This first shot of the series, which significantly exceeded its expected yield,
released unprecedented quantities of radicactive materials inte the atmosphere. Ambient winds
dispersed the radioactive particles over a much larger area than had been anticipated. This resulted
in contarmination and expesure of Marshall Island residents, Japanese fishermen, and U.S. persennel
on distant atolls or aboard various vessels. Acute radiation effects were observed among some of
these people.

Some DoD personne! exceeded the maximum permissible limit of 3.9 R (rem) of gamma
radiation within any 13-week period of the operation. BRAVQ fallout on some Navy ships resulted
in personnel who had doses approaching or exceeding this limit. To allow for completion of the
CASTLE tests, it became necessary to issue a number of waiver authorizations permitting doses of
as much as 7.8 R (rem) to specific individuals, In a limited number of shipboard cases, even this
level was exceeded. Substantial overdoses from BRAVOQ, the highest for any test series, were
accrued by the 28 Air Force and Army personnel on Rongetik Atoll, Film badge readings suggest
that three members of the U.S. Navy Bikini Boat Pool also may have received substantial doses in
excess of the series limits; however, a thorough investigation at the time failed to indicate reasons
for these readings (Martin and Rowland, 1 April 1982, pp. 243-244). As a result of BRAV(, 21
individuals on LSS PHILIP (DDE 498) and 16 on USS BAIROKO {CVE 115) sustained lesions that
were ¢lassified as beta bumns, all of which healed without complications (Martin and Rowland, 1
April 1982, pp. 243-244). Table 6-20 summarizes available dosimetry data.

Table 6-20. Summary of external doses for Operation CASTLE as of 30 Scptember 1993,

Gamma dose R {rem)

0 *0-0.5 § »0.5-1.0 | >1.6-3.0 | >3.0-5.0 | =5.0-10.0 | =100

Army 27| 338 795 344 65 13 2
Navy 417 | 4,359 1,457 2,385 686 336 12
Marines 3 169 8 99 29 5 0
Air Force 286 807 201 067 63 32 32
Field 4 3 3 8 ¥ 0 0
Command

Total for Each 737 | 5,676 2,464 3,303 843 386 46
Column

Cumulative total 13,953
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6.11 OPERATION TEAFOT.

Conducted in 1955, Operation TEAPOT was the ilth series of CONUS tests. Two of the
14 nuclear detonations in the series, APPLE 1 and WASP PRIME, occurred on the same day,
although in different parts of the NTS. ESS, the only TEAPCT subsurface detonation (-67 fzet),
foreed tons of earth upward, thereby creating a crater 88 nicters wide and 96 fect deep, APPLE 2
was an "open shot,” that is, press coverage was allowed.

The TEAPCGT schedule was continually revised as the AEC waited for sppropriate weather
conditions for firing the test shots. The delay in one shot often resulted in postponing subscquent
shots, regardless of the weather. The many schedule changes, affecting all but the first two shots,
caused a six-week extension of TEAPOT from 1 April to 15 May. Table 6-21 provides data on the
TEAPCYT tests (Ponton and others, 23 November 1981, pp. 1-9, 29),

Table 6-21. TEAPOT shots.

Yield

Shot Date (1955) Type (kilotons)
WASP 18 February Airdrop |
MOTH 22 February Tower 2
TESLA 1 March Tower ¥
TURK 7 March Tower 43
HORENET 12 March Tower 4
BEE 22 March Tower 8
ESS 23 March Crater 1
APPLE | 29 March Tower 4
WASP PRIME | 29 March Afrdrop 3
HA & April Atrdrop 3
POST 9 April Tower 2
MLET 15 April Tower 22
APPLE 2 5 May Tower 29
ZUCCHINI 15 May Tower 28
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6.11.1 Background and Objectives of Operation TEAPOT.

Operations TEAPOT furthered the efforts of a previous CONUS series, Operation UPSHOT-
KNOTHOLE (1953), which had studied both the tactical and strategic uses of nuclear weapons {see
Section 6.9). Authorized by President Eisenhower on 30 August 1954, TEAPOT had two primary
objectives:

' To establish military doctrine and tactics for the use of ground forces on a nuclear
battlefield, and

. Ta improve the nuclear weapons used for strategic bomber delivery and missile
delivery and those used for tactical battlefield sitvations,

The DoD conducted Exercise Desert Rock VI to achieve the first objective, and the AEC fielded
scientific experiments 1o achieve the second (Ponton and othets, 23 November 1981, pp. 27-28).

6.11.2 TEAPOT Test Operations.

Observer programs, tactical maneuvers, scientific studies, and support activities involved the
approximately 10,300 verified DoD participants (JAYCOR, 6 October 1993). The Jargest number,
about 8,000, took part in Exercise Desert Rock VI, which included observer programs at Shots
WASP, MOTH, TESLA, TURK, BEE, ESS, APPLE 1, and APPLE 2 and troop tests at Shots BEE
and APPLE 2. The largest single TEAPOT activity 'was the Marine Brigade Exercise at BEE, which
involved about 300 officers and 1,950 enlisted men. The objective of the exercise was to train
personnel and to test the tactics and techmiques employed if a nuclear detonation were used to
support an air-ground task force. The troop test at APPLE 2, involving about 1,000 troops, was
designed to demonstrate the capability of a reinforced tank battalion to seize an objective
immediately after a nuclear detonation. APPLE 2 alse included Operation CUE conducted by the
Federal Civil Defense Administration (FCDA). The FCDA conducted 40 separate projects for
Operation CUE. All projects were designed to evaluate the effects of a nuclear detonation on a
civilian community and to test the capabilities of local civil defense organizations to respond to such
an emergency with prompt rescue and recovery operations. [n addition to these activities, technical
studies were conducted at 10 of the shots (Ponton and others, 23 November 1981, pp. 1-7, 51-32).

6.11.3 Dose Summary for Operation TEAPOT,

The maximum dose limit {or personnel of the JTO, which coordinated Operation TEAPOT,
and AFSWC was 3.9 R (rcm) of gamma radiation during the series. The limit for Desert Rock
troops was 6.0 R (rem) of gamma radiation during the series, with no more than 3.0 R {rem) of
prompi radiation. The Desert Rock troops had this higher limit because they, unlike JTO and some
AFSWC technical personnel, were not likely to be exposed to radiation after the tests (Ponton and
others, 23 November 1981, pp. 2-3)
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The 10 Desert Rock volunteer officer abservers at APPLE 2 were authorized a special limit
of 10.0 R (rem} of gamma radiation. Their caleulated mean gamma and neutron dose are 1.6 rem
gamma and 4.5 rem neutron {Goctz and others, 15 July 1980, p 77). Table £-22 summarizes
available dosimetry data.

Table 6-22. Summary of external doses for Operation TEAPOT a5 of 20 September 1993,

Camma dose R (rem)

0 >0-0.5 | >0.5-1.0 [ >1.0-3.0 | =3.0-5.0 } =50-10.0 | >10.0
Army 284 | 247 1,117 878 636 62 3
Navy 134 204 47 202 24 0 4
Marines 58 437 [.446 4 0] {} 0
Atr Force 467 537 75 105 35 4 4
Ficld 7 10 3 10 0 0 0
Command
Total for Fach 950 3,659 2 688 1,194 715 36 11
Column
Cumnlative total 0288

6.12  OPERATION WIGWAM.

Operation WIGWAM consisted ol only one nuclear detonation, a decp underwater 1est
conducted in the Pacific Ocean approximately 500 miles southwest of San Diego, Calilfomia. The
device was suspended by cable from an unmanned barge and detonated at a depth of 2,000 feet in
water 16,000 feet deep. The est, which had a yicld of 30 kilotons, occurred on 14 May 1955 at 1300
hours Pacifie time (Weary and others, | Seplember 1981, p. 9),

The Lest site was chosen aller careful deliberation. At DoD request, Scripps Institution of
Oceanography surveyed various locations in the Pacific, the Caribbean, and the Atlantic. The site
had to be deep enough 1o contain the dotonation, yet away from undersea or sca bottom
perturbations, such as sca mounts, ndges, and islands. Migratory fishing arcas were to be avoided.
In addition, the site was 1o have fairly well-known currents and thermal gradients, a predominance
of good weather, and 1solation from shipping lanes. The area selected was judped the best w fulfill
the requirements {Weary and others, 1 September 1981, p. 1-11).

6.12.1 Background and Objectives of Operation WIGWAM,
Prior to WIGWAM, nuclear weapons had been tested in the atmosphere, on the surface of

the earth or water, or at a shallow depth either underwater or on land.  Considerable interest
developed, particularly within the Navy, in tnvestigating deep underwatcr effects by detonating a
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weapon at sufficient depth to contain all the initial energy of the nuclear explosion in the water
{Weary and others, 1 September 1981, p. 1-3).

The Navy needed to know how a deep underwater shot would affect naval forces and,
specifically, the answers to two Jeading questions: (1) What are the characteristics and Jethal ranges
of the resulting underwater shock wave; and (2) What are the effects of the radicactivity, following
the explosion, on naval tactical operations? For example, could a surface vessel use a nuclear depth
charge to destroy submerged enemy submarines without endangering itself? Specific answers to
these gquestions were required to plan possible naval use of these weapons (Weary and others, 1
September 1981, pp. 1-3, 1-3).

6.12.2 WIGWAM Test Operations.

Operation WIGWAM has about 6,810 verified participants, aboard 30 ships and supporting
land-based aircraft (JAYCOR, 6 October 1993). They conducted or supported the four scientific
programs designed to collect the desired data {Weary and others, 1 Seplember 1981, pp, 9, 1-3).

A six-mile towline connected the fleet tug, USS TAWASA (ATF 92), and the barpe from
which the nuclear device was suspended. Located alomg this towline were a variety of
pressure-measuring instrurnents, umanned and specially prepared submerped submarine-like hulls
{called squaws), as well as unmanned and instrumented surface vessels (Weary and others, |
September 1981, p. 1-12).

The ships and personnel conducting the test were positioned five miles upwind from the
barpe that suspended the nuclear device. The only exceplions were for USS GEORGE EASTMAN
(YAG 39) and USS GRANVILLE 8. HALL (YAG 40). These two extensively reconfigured ships,
equipped with special shielding to prevent radiological exposure, were stationed five miles
downwind from the barge. Recovery parties later regntered the test area with radislogical safely
monitors after aerial surveys showed the general location and size of the contaminated waler area
and the radiation levels (Weary and others, | September 1981, pp. 1-14, 2-7).

6.12.3 Dose Summary for Operation WIGWAM.

The maximum dose limit established for WIGWAM was 3.9 R (rem) of gamma radiation for
the duration of the operation. The two vessels (YAG 39 and YAG 40) stationed downwind of the
detonation were subjected to contamination by water droplets of the base surge. Because of the
special shielding, however, none of the YAG personnel exceeded the radiation limit. All doses were
low because most of the radipactivity was confined deep under the surface of the water (Weary and
others, | September 1981, pp. 10-11).

WIGWAM was the first senes in which nearly all participants were issued film badges.
Personnel whose duties were such that exposure to radiation was possible (such as sampling
radioactive water, recovering equipment or instruments) were issued additional film badges on a
daily basis. One of the vessels, the USS WRIGHT (CVL 49), contained a film processing center
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where badges were read and personnel exposures were recorded. Table 6-23 summarizes available
dosimetry data.

Table 6-23. Summary of external doses for Operation WIGWAM as of 30 September 1993,

Gamma dose R (rem)

] >0-0.5 | >0.5-1.0 § >1.0-3.0 | >3.0-50 | >5.0-16.0 | >10.0
Army 8 21 0 0 01 G| 0
Navy 6,151 4_"11__ _l_ 1 l__________ﬁ_* 1_:1“ a
Marines 118 13 R A 0 ¥
airfoee | 36) 26| o] o) ol e[ o
Totzl for Each :.313 403 1 2 ] G i
Ctﬂlunln — A - - eee e mem B e - ——— — e

6.1}  OPERATION: REDWINTG.

REDMWING was conducted i 1255 a5 the sixth nueclear test series at the Magshall Tslasals,
specifically at Enevestak and Bikini Atolls. The scrics consisted of 17 detonations as shown in
Talhle 6-24. Figure 6-2 presents a photograph taken during the ERIE detonation. the fifih shot of
the series. [t showvs a group on Encwetal: facing away fiom the detonation as 1t brecks the predaw
darkness.

Tahie 6-24. REDVING shats,

ShHot Date {(1936) |  Type | Yield |
LACROSSE dMay | Surface 40 kilotons |
CHEEOKLE 21 May o ﬁirdmp_h_ 3.8 megatons §
ZUNI 2May | Suface | 35 mepatons |
YUMA 28 May Tower _ 1% kilotons
LRIE 31 May Tower 14.9 kiiotons
SEMINOLLE 6 June Surface 13.7 kilotems
FLATIHEAT 12 June _Rarge 365 kilotons
BLACKFOOT 112 June Tower § kilotons

KICKAPCC 14 June Tower 1,49 kilotons |
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Table 6-24. REDWING shots. (Contd)

Shigt | Date(1956) |  Type Yield
OSAGE 16 June Airdrop i.7 kilotons
INCA 22 June Tower 15.2 kilotons
DAKOTA 20 Junc Raroc 1.1 megatons
MOHAWK 3 July Tower 360 kiiolons
APACHE G July Baree 185 megatons
NAVAIQ L1 July Barge 4.5 megatons
TEW & 21 July Rarge 5 mepatons
HURON 22 July Rarge 230 kilotons

6.13.1 Background and Objectives of Operation REDWING.

The matn purposc of Operation REDWING was to test high-vield thermonuclear devices that
could not be tested in Nevada, The only shot of the series not expressly for weapons development
was CHEROKLL. which was airdropped from a 13-32 bomber.  Its primary purpose was to
demonstrate the ability of the LS. to deliver large-yield nuclear devices. The event was viewed by
15 press observers. the first such group invited 10 view a Pacific nuclear test singe the
CROSSROADS detonations of 1946, Seventeen invited Civil Defense officials also observed the
shot (Bruce-Henderson and others, 1 August 1982 pp. 2-23, 177),

During CASTLE. the fifih nuclear test series conducied in the Marshall {sfands, 4 serious
fallout contamination incident from Shot BRAVO had alfected not enly U8, personme! but Marshall
Island residents and Japancse fishennen as well. On 27 Aprl, eight days before the first REDWING
detonation. a joint DoD-AFRC press release identificd the safety precantions in effect for the series.
1t deseribed the improved fallout prediction capability available and the extensive monitoring that
was o be done both at the PPG and beyond. It also deseribed programs tor surveving marine life
in the Pacific. Marcover, the release stated that the yiclds of the devices to be tested were cxpected
to be fower than the largest of those detonated as part of Operation CASTLE (Bruce-Henderson and
others, 1 August 1982, pp. 21-22),

6.13.2 REDWING Test Operations.

Numcrous technical experiments were carried out in conjunction with each of the 17
detopations. These expetiments measured the vield and efficiency of the deviees and attempted to
gauge the military effects of the explosions. Operation REDWING has about 14,700 verified Dol
participants (JAYCOR, 6 October 1993}, Also present at the tests were several thousand personnet
from the AEC and tts contractors, a few from other Government ageneies. and some {oreign
observers as well (Bruce-Tlenderson and others, 1 August 1982, p. 2).
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Most of the Navy and Marine Corps personnel were 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 (Bruce-Henderson and others, 1 August 1982, p. 3).

£.13.3 Dose Summary for Operation REDWING,

TEWA, the last REDWING event fired at Bikini, led to an increase in personne] doses. The
edge of the TEWA cloud passed over Enewetak causing fallout on the Enewetak base camp,
Because the incident oceurred toward the end of the series, some personnel had already returned to
the United States, The remaining Enewetak personnel, however, received additional doses
calculated at 2.0 t0 3.3 R (rem) from this incident.

The personnel limit was sct at 3.9 R {rem) of gamma radiation for the series. The highest
doscs were received by Air Force flight officers whose missions required them io penetrate the
clouds resulting from: the nuclear detonations {Bruce-Henderson and others, 1 August 1982, pp. 3-4),
Table 625 surnmarizes available dosimetry data.

Table 6-25. Summary of external doses for Opceration REDWING as of 30 September 1993.*

Gamma dose R (rem)

0 >0-0,5 { >0.5-3.0 | >1.0-3.0 | >3.0-5.0 § »5.0-10.0 | >10.0

Army 15 294 689 876 657 57 l
Navy Bl6 | 2,512 1,837 1,630 242 18 D
Marines 13 76 a5 123 7 0 0
Air Force 230 810 519 1,104 714 87 13
Field 6 K| 2 32 0 0 0
Command

Coast Guard D 5 0 8 4 0 0
Total for Each | 1,080 | 3,728 3,112 3,773 1,624 162 14
Colummn

Cumulative total 13,492

* Many of the RED'WTNG doses are possibly overstated due to environmentally damaged film
badges.
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6.14 OPERATION FPLUMBBOB.

Conducted at the NTS in 1957, Operation PLUMBBOB included the 24 nuclear detonations
summarized in Table 6-26. The scrics also included six safety expeniments. conducted to ensure that
no nuclear reaction would accur if the high explosive components of the device were accidentally
detonated during storage or transport (Harris and cthers, 15 September 1981, ppr. 1. 6, 7). These tests
are discussed with the subscquent safety experiments in Scction 6.18.

Table 6-26. PLUMBBOB shots.

Shot Date (1957) Type Yield
BOLTZMANN 28 May Tower 12 kilotons
FRANKLIN 2 June Tower 140 tons
LASSEN 5 June Balloen 0.5 tons
WILSON 18 June Balloon 10 kilotons
PRISCILLA 24 June Ballocn 37 kilotons
HOOD 5 July Balleon 74 kilotons
DIABLO 15 July Tower 17 kilotons
JOHN 19 July Adar 1o aie missile about 2 kilotons
KEPLER 24 July Tower 10 kilotons
OWENS 25 July Balloon 9.7 kilotons
STOKES 7 August Ballaon 159 kilotons
SHASTA 18 August Tower 17 kilotons
DOPPLER 23 August Balloon 11 kilotons
FRAWKLIN PRIME | 30 August Balloon 4.7 kilotons
SMOKY 31 August Tower 44 kilotons
GALILEG 2 September Tower 11 kilotons
WHEELER 6 September Balloon 197 tons
LAPLACE 8 September Balloon 1 kiloton
FIZEAL 14 September Tower 11 kilotons
NEWTON 16 September Balloan 12 kilotons
RAINIER 19 September Tunnel 1.7 kilotons
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Ta